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Among the annual leguminous grasses, spring vetch stands out, reaching harvest maturity two months after
sowing. It has nodule bacteria on the root system and is able to accumulate 60 kg/ha of biological nitrogen during
the growing season. This plant improves soil fertility and is a good precursor for many crops. One of the main tasks
of breeding of spring vetch is to create high-yielding varieties in terms of fodder mass and grain with high adaptive
potential. Therefore, the relevance of the topic lies in the identification of promising varieties of spring vetch in the
conditions of the Southern Forest Steppe of Ukraine, which are high-yielding and can be used in various directions.
The purpose of research is to find out adaptive potential of varieties in the conditions of the Southern Forest Steppe
of Ukraine. To achieve the goal, the following tasks must be solved: 1) to evaluate varieties of spring vetch according
to the yield of seeds, green mass and hay; 2) to identify varieties that can be used in production and in breeding
practice to create new competitive varieties. The research was carried out in laboratory and field conditions of the
Ustymivka experimental station of plant growing of the Institute of Plant growing named after V. Ya. Yuriev of the
National academy of agricultural sciences of Ukraine which belongs to the central part of the Kremenchuk district
of Poltava region and the southern part of the Forest Steppe zone of Ukraine. An evaluation of 17 varieties of spring
vetch was carried out for the yield of seeds, green mass and hay for the years 2021-2023. 7 varieties exceeding the
Bilotserkivska 88 standard (1.9 t/ha) were selected for seed yield. 7 varieties exceeding the Bilotserkivska 88
standard (28.6 t/ha) were also selected for the yield of green mass. According to the yield of hay, 10 varieties were
selected, which significantly exceeded the Bilotserkivska 88 standard (3.44 t/ha). The Bilokvitkova variety reached
almost the standard level (3.47 t/ha). To realize the productivity potential of spring vetch varieties, it is necessary to
take into account their ecological features. Such varieties as Polinariia, Hibrydna 85, laroslava and Halynka are
varieties of universal direction of use. These varieties are recommended for involvement in breeding practice for the
creation of new competitive varieties.

Keywords: spring vetch (Vicia sativa L.), varieties, productivity, seeds, green mass, hay.

IIpoaykTHBHICTH COPTIB ropomky nmociBHoro (siporo) (Vicia sativa L..) B ymoBax
IliBnennoro Jlicocremy Ykpainn
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! TonTaschkuii nepskaBHHUit
arpapHHMii yHiBepCHTeT,
M. [TonraBa, Ykpaina

2 YcrumiBebKa 10CHiHA
CTaHIIisl POCTHHHHIITBA
[HCTHTYTY POCITHHHHIITBA iMEHI
B. . I0p’eBa HAAH Vkpainu,
c. YcrumiBka,

INonTaBcbka obnacts, Ykpaina

3TlontaBchbka nepikaBHa
CLIBCHKOroCIo1apchKa
JIOCITiTHA CTaHITis iMeHi

M. 1. BaBunosa Incturyty
CBHHApPCTBA

i arpoONPOMHCIIOBOTO
Bupobuunrea HAAH Ykpaiuu,
M. [Tonrasa, Ykpaina

Cepen ogHOpiYHHX 6000BUX TpaB BHALIIETHCS FOPOIIOK MOCIBHUI (Apuif), 10 HabyBae YKiCHOI CTUTIIOCTI Yepes
JiBa Micsi miciist ciBOu. Ha kopeneBiii cuctemi BiH Mae Oynb004KOBi OaKTepii i 3/1aTHUI 32 BEreTalito HarpoMaauTu
60 xr/ra 6ionoriyHoro asory. Llg pocinuHa nmokparye poarodicTh IPyHIB i € T0OpUM NONEPEIHUKOM It Oaratbox
KynbTyp. OJIHUM 3 TOJIOBHHX 3aBJIaHb CEJICKIlil FOPOIIKY MOCIBHOTO (SPOr0) € CTBOPEHHS BUCOKOIPOIYKTHBHUX
COpTIB 32 KOPMOBOIO Macol0 i 3epHOM 3 BHCOKHM aJalTHBHHUM MOTeHNianoM. ToMy aKkTyanbHICTh TEMH MOJISITAE Y
BUSIBI IIEPCIIEKTHBHHUX COPTIB TOPOLIKY IOCIBHOTO (siporo) B ymoBax IliBneHnoro Jlicocremy VYkpaiHu,
IO € BHCOKOYPOXKAHHUMH 1 MOXYTh BUKOPUCTOBYBATHCS B Pi3HHX HampsiMKax. MeTa JOCIIDKEHb — 3’CyBaTH
aIanTUBHMUN TOTEHIian coptiB B ymoBax IliBnenHoro Jlicocreny Ykpainu. st TOCSATHEHHS MOCTAaBICHOI METH
HEOOXI1/THO BUPIIINTH HACTYIIHI 3aBAaHHs: 1) 341HCHUTH OLIIHKY COPTIB BUKH SIPOi 32 yPOXKAHHICTIO HACIHHS, 3€IeHOT
MacH Ta CiHa; 2) BUAUIUTH COPTH, IO MOXYTh OYTH BHKOPHUCTaHi Y BHPOOHMIITBI Ta Y CENEKUiHIH MpakTHi s
CTBOPEHHS HOBHX KOHKYPEHTOCIIPOMOXHHUX COPTIB. J[0CHiIkeHHS IPOBEJICHO Y 1ab0PAaTOPHHX i MOJILOBUX YMOBaxX
VYerumiBebkoi fociinHoi craHnii pocauHHANTBA [HCTHTYTY pocimuuunTBa imMeHi B. 5. FOp’eBa HAAH VYkpainu,
110 HaJIeXKUTB JI0 EHTpabHOI YacTHHH KpeMeHdynbpKoro paiiony ITonTaBcbkoi 001acTi Ta MiBAEHHOT YaCTHHH 30HH
Jlicocrermy YkpaiHu. 31iliCHeHO OIIHKY 17 cOpTIB FOPOIIKY IIOCIBHOTO (SPOT0) 3a ypOXKalHICTIO HACIHHS, 3€JICHOL
Macu Ta ciHa 3a 2021-2023 poku. 3a ypokaifHICTIO HACiHHS BUALIEHO 7 COPTIB, IIO NEPEBUILYIOTh CTaHAAPT
Binouepkiscoka 88 (1,9 T/ra). 3a yporkaiHICTIO 3€I€HOT MACH TAKOXK BUALICHO 7 COPTIB, 1[0 IEPEBUIYIOTh CTAHAAPT
Binouepkiscrka 88 (28,6 T/ra). 3a ypokaiHICTIO ciHa BuAineHo 10 COPTIB, MI0 3HAYHO MEPEBUIIYIOTh CTAHAAPT
binouepkisceka 88 (3,44 1/ra). Copt binoksitkosa BuiiloB Maiixe Ha piBeHb cTaHnapty (3,47 1/ra). Jlns peamizanii
MOTEHLially IPOXYKTHBHOCTI COPTIB TOPOLIKY IIOCIBHOIO (Sporo) HEeoOXiZHO BpaxoByBaTH iX €KOJIOTiuHI
ocobmuBocti. Coptu Ilominapis, I'ibpunua 85, SpocnaBa Ta IanuHKa € cOpTaMu yHIBEPCAIBHOTO HAIPSIMKY
BUKOpUCTaHHs. JlaHi COPTH PEKOMCHAOBAHO IS 3QIydCHHsS y CEJCKUiiHy NMPaKTHKYy M CTBOPEHHIO HOBHX
KOHKYPEHTOCIPOMOKHHUX COPTIB.

Knrouosi cnoesa: ropouiok nocisuuii (sipuit) (Vicia sativa L.), copTH, ypoxKailHICTh, HACIHHS, 3€JIeHa Maca, CiHO.

Bi6aiorpadiunuii onuc ans nuryBanusa: Awmoneys O. A., Cunenxo C. 1., Cunenxo O. C., bapuaxo M. I'. IIpogyKTHBHICTb COpPTIB TOPOIIKY
nociBHoro (sporo) (Vicia sativa L.) B ymoBax IliBnennoro Jlicocreny Ykpaiuu. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 6-10.
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Introduction

Providing livestock with high-quality fodder in
Ukraine is possible due to development of the latest
strategies in fodder production. For this, "it is necessary
to scientifically substantiate and introduce into production
adaptive technologies for growing high-yielding legumes
and leguminous crops, annual and perennial grasses" [1].
Annual leguminous grasses are a valuable group of
herbaceous plants that strengthen the modern fodder base
of the Forest Steppe of Ukraine."For as the earth brings
forth her bud" [2], fodder leguminous grasses are still
grown today.

However, as noted by V. Petrychenko, O. Korniichuk
and I Voronetska, "transformational changes in the
structure and functioning of Ukrainian ecosystems
negatively affected the content of organic matter which
acts as the bioenergetic basis of fertility and the regulator
of all life processes in agriculture" [3]. V. Sichkar claims
that "leguminous crops significantly increase soil fertility
without significant costs" [4]. H. Demydas and S. Weiler
note that "the need for nitrogen for fodder lands of
Ukraine can be half covered due to the effective use of the
potential of leguminous grasses by including them in
fodder agrocenoses" [5].

Annual leguminous grasses are a necessary
component of grass mixtures. "They can be sown at
different times and you can receive green mass throughout
the growing season. In addition, annual grasses can also
be used for making hay and haylage" [6]. Among the
annual leguminous grasses, spring vetch stands out,
reaching harvest maturity two months after sowing.

Ukrainian scientists note that spring vetch is a
"high-stemmed plant. Its dry mass contains 15—
19 % digestible protein, 1.1-2.2 % calcium and 23-27 %
fiber" [7]. O. Zinchenko, H. Demydas and A. Sichkar
note that "the yield of the green mass of the spring vetch
reaches up to 350 centners/ha and up to 70 centners/ha of
fodder units" [8]. H.Birta and Y. Burhu claim that
"100 kg of spring vetch hay contains 46 fodder units. The
green mass of spring vetch that is well-leafed is up to
70%" [9]. L. lermakova, R. Ivanovska and M. Shevnikov
write that "in terms of fodder value, spring vetch is almost
not inferior to perennial legumes. In forest steppe areas,
the yield of winter wheat after fertilizing spring vetch
for green fodder or hay is almost the same as for pure
steam" [10].

S. Sakmacsi, A. Bilal, M. Karaka note that "this
culture plays a significant role in fodder production in
solving the problem of fodder protein. Spring vetch is a
component of the green conveyor belt and is part of most
annual leguminous-cereal mixtures grown for green
fodder, hay, silage, haylage" [11]. A.Babych and
A. Babych-Poberezhna claim that "spring vetch fodder,
due to the increased content of crude protein, carotene,
essential amino acids, is a valuable feed for all types of
farm animals" [12]. V. Aralov writes that "thanks to
nodule bacteria on the root system, spring vetch is able to
accumulate 60 kg/ha of biological nitrogen during the
growing season and is therefore a good precursor for
many crops" [13].

It is noted that "one of the main tasks of breeding of
spring vetch is creation of high-yielding varieties in terms

of fodder mass and grain with high adaptive potential”
[14]. "However, the insufficient ecological plasticity and
adaptability to the factors of the external environment of
many varieties that are entered in the Register of varieties
of Ukraine leads to a significant shortage of products in
unfavorable growing weather conditions" [15]. As noted
by S. Orlov, A. Hahin, S. Synohub, S. Brovko, "spring
vetch is an agricultural crop that needs to be grown
together with supporting crops. Therefore, in order to
increase resistance to the influence of supporting crops
(oats, white mustard), part of the hybrid material of the
spring vetch is studied by the method of forming hybrid
populations in ordinary agrocenoses" [16].

The creation and introduction into production of new
varieties of spring vetch, which combine early maturity,
high seed quality, resistance to extreme environmental
factors, diseases and suitability for mechanized
harvesting, is one of the research areas of the crop
selection laboratory in Poltava state agricultural research
station named after N. I. Vavilov of the Institute of pig
breeding and agro-industrial production of the National
academy of agricultural sciences of Ukraine» [17].
T. Aralova and I. Temchenko studied promising varieties
of spring vetch, namely Volodymyr, Dionis and Vinner.
These varieties are characterized by high fodder and seed
productivity and high disease resistance [18].
"Involvement in the collection of the world's variety of
spring vetch, study and selection of valuable economic
traits among donors is the primary task of scientists of the
Poltava state agricultural research station named after
N.I.Vavilov of the Institute of pig breeding and
agro-industrial production of the National academy of
agricultural sciences of Ukraine. We studied spring vetch
samples originating from: Turkey UREM 79, K17, K65,
K13 and Firense Vessia; Germany — Blanchefleur and
Peloponnes; Turkmenistan — K31; Serbia — K34;
Spain — K44, Austria — Anhernska" [19].

Therefore, the relevance of the topic lies in the
identification of promising varieties of spring vetch in the
conditions of the Southern Forest Steppe of Ukraine,
which are high-yielding and can be used in various
directions.

The aim of the study

The purpose of research is to find out the adaptive
potential of varieties in the conditions of the Southern
Forest Steppe of Ukraine.

To achieve the goal, the following tasks must be
solved:

1) to evaluate spring vetch varieties according to the
yield of seeds, green mass and hay;

2) to identify varieties that can be used in production
and breeding practice to.

Materials and methods

The research was carried out in laboratory and field
conditions of the Ustymivka Experimental Station of
Plant growing of the Institute of Plant growing named
after V. Ya. Yuriev of NAAS of Ukraine (Ustymivka
ESP), which belongs to the central part of the
Kremenchuk district of Poltava region and the southern
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part of the Forest Steppe zone of Ukraine. The Ustymivka
ESP is located on the high, flat, open, completely treeless
Poltava Plateau of the left-bank terraces of the Dnipro
River. The soils of the station are medium-loamy, saline,
strong chernozem with a humus content of up to 3.84 %.
According to agroclimatic zoning, the territory of the
experimental station is on the border of the central warm
zone of insufficient moisture and the southern very warm
arid zone. Therefore, this area is subject to the harmful effects
of droughts which lead to a violation of the water balance.

The climate at the experimental station is moderately
continental, with unstable humidity. The first autumn
frosts on the soil surface are observed in September,
and the last spring frosts are observed at the end of May.
The average long-term air temperature is 8,2 °C.
The number of days with snow cover varies from 70
to 110. The height of the snow cover is 20-60 cm.
The soil freezes from 64 to 112 cm in winter. Dry spells
occur 2-3 times a year. The amount of precipitation varies
from 253.8 mm to 777.4 mm per year. The main amount
of precipitation falls in the summer-autumn period.
The water regime of the soil is provided exclusively by
snow and rainwater.

The object of the research is 17 varieties of spring
vetch of Ukrainian selection. These are the varieties of the
Bilotserkivska Research and Breeding Station of the
Institute of Bioenergy Crops and Sugar Beet, the Poltava
state  agricultural research station named after
N. I. Vavilov of the Institute of pig breeding and agro-
industrial production of the National academy of
agricultural sciences of Ukraine, the State Enterprise
"Scientific Innovation and Technological Center of the
Institute of Fodder and Agriculture of Podillia National

Table 1

Academy of Sciences of Ukraine", Institute of Fodder
and Agriculture of Podillia. Among them, the standard
was the Bilotserkivska 88 variety that was placed after
10 numbers.

Collective crops were placed in a scientific, specially
created five-field crop rotation. The predecessor is pure
steam. Fertilizers and herbicides were not applied,
irrigation was not carried out. The technology of soil
preparation, sowing and crop care was typical for the
southern Forest Steppe zone. Sowing was carried out at
the optimal time, manually in three repetitions. Sowing
scheme is 20 x 5 cm.

Phenological observations, assessment of resistance
to adverse environmental factors, biometric analysis of
samples were carried out according to methodological
recommendations for the study of genetic resources of
leguminous crops [20]. The study and assessment of
collection samples were carried out for resistance to the
most common diseases on a natural background. Research
was conducted during 2021-2023.

Results and discussion

The meteorological conditions during the growing
season and during the research period made it possible
to analyze the varieties for adaptability to the conditions
of the southern Forest Steppe and to quantitatively
evaluate the material in terms of productivity.
The vegetation period of the spring vetch (April — July)
was characterized by contrasting hydrothermal indicators,
especially the amount and distribution of precipitation.
(Table 1).

Meteorological conditions during the research period (2021-2023)

Amount of precipitation, mm

Average monthly air temperature,’C

Month Decade Year X+ Year X+
2021 2022 2023 2021 2022 2023
I 0.0 0.0 9.6 11.2 9.4 7.7
April I 26.0 33 5.0 8,9 10.1 10.0 8,9
I 2.6 8.6 124 14.7 12.8 9.7
> 28.6 11.9 27.0 44.0 348.0 323.0 274.0 267.0
1 49.6 15.3 15.4 14.1 15.8 143
May I 7.6 13.1 14.6 20.2 14.8 17.3 159
111 73.5 52.8 343 21.1 13.7 18.6
> 130.7 81.2 64.3 50.0 574.1 456.7 520.6 492.9
I 61.6 17.4 36.7 23.8 19.5 16.5
June 11 0.0 42 64.3 25.9 26.6 22.1 19.5
I 1.1 6.1 0.0 24.0 25.5 25.8
> 62.7 27.7 101.0 57.0 737.0 716.0 644.0 585.0
I 5,6 154 4.8 22.5 259 259
July I 43 16.0 16.8 20.9 21.6 26.5 21.0
I 46.4 0.0 17.2 235 24.5 253
> 56.3 31.4 37.8 72.0 692.5 744.5 802.3 651.0
Total according to vegetation 278.3 152.2 232.1 223.0 2351.6 2240.2 2240.9 1995.9

Note: X* — average multi-year indicators.

As shown in Table 1, the lowest air temperature was
7.7°C in April 2023, 13.7 °C in May 2022, 16.5°C in
June 2023 and 20.9 °C in July 2021. The highest air
temperature was 14.7 °C in April 2021, 21.1 °C in May
2021, 26.6 °C in June 2022 and 26.5°C in July 2023.

The long-term average monthly air temperature during the
growing season is 16.3 °C. Precipitation by study year
varied from 152.2 mm in 2022 to 278.3 mm in 2021.
The long-term indicator of the amount of precipitation is
223.0 mm. According to the analysis of the data in
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Table 1, the weather conditions of 2021 during the
growing season were the most favorable for the growth
and development of spring vetch.

As shown in Table 2, on average for the years
2021-2023, 7 varieties that exceed the standard
Bilotserkivska 88 variety with a yield of 1.9 t/ha have

Table 2

been selected for their seed yield. These 7 varieties
are the following: Hibrydna 85 and Bilotserkivska 7 with
a yield of 2.2 t/ha, Hibrydna 2 with a yield of 2.3 t/ha,
laroslava and Bilokvitkova with a yield of 2.4 t/ha,
Polinariia with a yield of 3 t/ha and Halynka with a seed
yield of 2.8 t/ha.

Productivity of spring vetch samples on average for 2021-2023

Productivity, t/ha

Ne National directory The name of the sample

seed green mass hay
UD0900032 Bilotserkivska 88, standard 1.9 28.6 3.44
UD0900039 Hibrydna 85 2,2 33.6 7.5
UD0900064 Krasnohradska 2 0.8 10.8 2.4
UD0900070 Hibrydna 2 2,3 34.5 1.33
UD0900165 Bilotserkivska 7 2,2 31.0 341
UD0900205 Prybuzka 19 1.0 214 5.5
UD0900305 laroslava 2.4 34.8 5,6
UD0900318 Mutant shyrokolystyi 0.7 18.0 3.26
UD0900437 Liliana 1.5 27.3 5.5
UD0900490 Vladyslava 1,2 25.2 5.6
UD0900545 Bilokvitkova 2.4 35.2 347
UD0900613 Vorskla 0.6 12.1 2.14
UD0900777 Ielizaveta 1.0 23.2 4.7
UD0900821 Nadiia Podillia 1.0 26.3 5.5
UD0900822 Pivdennobuzka 1.0 23.2 4.7
UD0900879 Polinariia 3.0 37.5 6.1
UD0900894 Halynka 2.8 37.1 5.2

According to the yield of green mass on average
for the years 2021-2023, 7 varieties that exceed the
standard Bilotserkivska 88 variety with an indicator of
28.6 t/ha have been selected. These 7 varieties are the
following: Hibrydna 85 with a yield of 33.6 t/ha,
Hibrydna 2 with a yield of 34.5 t/ha, Bilotserkivska
7 with a yield of 31 t/ha, laroslava with a yield of
34.8 t/ha, Bilokvitkova with a yield of 35.2t/ha,
Polinariia with a yield of 37.5 t/ha and Halynka with a
yield of 37.1 t/ha.

Among the studied material, 10 varieties that exceed
the standard of Bilotserkivska 88 in terms of hay
productivity of 3.44 t/ha have been selected. These
10 varieties are the following: Hibrydna 85 with a
hay yield of 7.5 t/ha, Prybuzka 19, Liliana and Nadiia
Podillia with a hay yield of 5.5t/ha, Iaroslava
and Vladyslav with a hay yield of 5.6 t/ha, Pivdennobuzka
and Ielizaveta with a hay yield of 4.7 t/ha, Polinariia
with a hay yield of 6.1 t/ha and Halynka with a hay yield
of 5.2 t/ha.

Conclusions

1. An evaluation of 17 varieties of spring vetch
has been carried out for the yield of seeds, green mass and
hay for the years 2021-2023. According to seed yield,
7 varieties that exceed the Bilotserkivska 88 standard
(1.9 t/ha) have been selected. According to the yield
of green mass, 7 varieties that exceed the Bilotserkivska
88 standard (28.6 t/ha) have been also selected.
According to the yield of hay, 10 varieties that
significantly exceed the Bilotserkivska 88 standard
(3.44 t/ha) have been selected. The Bilokvitkova variety
has reached almost the standard level (3.47 t/ha).

2. To realize the productivity potential of spring vetch
varieties, it is necessary to take into account their
ecological features. Such varieties as Polinariia,

Hibrydna 85, laroslava and Halynka are varieties of
universal direction of wuse. These varieties are
recommended for involvement in breeding practice for
the creation of new competitive varieties. Such varieties
as Polinariia, Hibrydna 85, Iaroslava and Halynka are
selection samples of Poltava state agricultural research
station named after N. I. Vavilov of the Institute of pig
breeding and agro-industrial production of the National
academy of agricultural sciences of Ukraine.
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A Bakalova In recent years, the common spider mite has damaged blackcurrants on a large scale in the Polissia of Ukraine.
E-mail: The study of the resistance of different varieties of black currant to the common spider mite led to the excellent
bakaloval970@ukr.net conclusion that the use of resistant varieties in the cultivation of black currant can, first of all, reduce the amount of

phytophagous density by two times and improve the quality of black currant berries. The collection of varietal
research was carried out on the varieties Sofia Kyivska, Chernecha, Kharkiv Veleten, Titania, Ukraine, that is, on
five varieties of Ukrainian selection. The standard variety was assigned to the black currant variety Ukrainka, which
was compared to it to determine the greatest resistance of the studied currant varieties. On average, a bush of black
currant has about 0.85 square meters of leaf area inhabited by a common spider mite of the Ukrainian standard
variety according to the indicators of our research. Resistant varieties have a well-developed leaf structure. In
unstable varieties, the leaf plate is thin and weak, so leaves damaged by a common spider mite dry up and fall off.
Over the years of research, larvae of different ages were observed, already at the fourth age the larvae stop feeding
and become an adult imago. In the collection of researched varieties, the common spider mite begins its biological
development cycle from the first decade of June. The phenological calendar developed during the study showed that
in the conditions of the Zhytomyr region, a common spider mite can have up to 12 generations. The combination of
the phenological system of phytophagous development with the phenological development of black currant allows
for a clear assessment of the predicted yield. According to estimates of economic efficiency, the yield ranges from
4.7 to 6.4 tons of berries per hectare. According to these indicators, the most resistant varieties of black currant, in
relation to the general population of common spider mite, were determined, namely: Sofia Kyivska, Chernecha, the
yield of which was from 5.8 to 6.4 t/ha, profit 55128 to 60134 UAH/ha with a profitability of 390 %.
Keywords: variety, resistance, common spider mite, Chernecha.
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CriiikicTh COPTIB CMOPOAVMHH YOPHOI NPOTH 3BUYAHHOI0 NABYTHHHOTIO KJIIIIA B YMOBax
Iousicest Ykpainu

A. B. bakanosa | T. M. Tumomyxk | H. B. I'pumtok | I. B. IBamenko

Tlonicekuii Hal{ioHATBbHUIT
YHIBEpCHTET
M. XKutomup, Ykpaina

B ocranHi poku 3BMYaiHMK NMaBYTHHHHMN K MOLIKO/KYE YOPHY CMOpOAMHY B yMmoBax [lomiccs Ykpainu
BEJIMKUMHU MaciiTabaMu. JloCHiuKeHHs CTIHKOCTI PI3HUX COPTiB YOPHOI CMOPOAMHHM JI0 3BUYAHHOTO TaByTHHHOTO
KIIa IPHU3BEIO JO 4UyJOBOTO BHCHOBKY IIPO T€, I[0 BHKOPHCTAHHS CTIMKUX COPTIB IPH BUPOIIYBAaHHI YOPHOL
CMOPOJAUHH MOXKe, TIepell 3a BCe 3MEHIIUTH IIiIbHICT (iTodara B aABa pasH Ta MOKPAIIUTH SKICTh STiN YOPHOL
cmopoaunu. Konexmist coproBoro pocimipkenHs nposoaiack Ha coprax Codis KuiBepka, UepHeua, XapkiBCbKui
Benerens, Titanis, YkpaiHa, To0TO Ha T copTax YKpaiHchkoi cesnekiii. CopT cranmapT 0yJio IPUCBOEHO COPTY
YOPHOI CMOpOAMHM YKpaiHKa, 70 SIKOrO MPOBEACHA NPUPIBHEHA OLHKA, JUIS BU3HAYCHHS HaWOLIbIIOT CTIHKOCTI
JOCIIDKYBaHHUX cOPTiB cMopoauHu. CTiHKI COPTH MaroTh 10Ope PO3BHHEHY CTPYKTYPY JIUCTS. Y HECTIHKHX COPTIB
JIUCTOBA IUIACTUHKA TOHKA 1 ciabka, TOMY MOIIKO/DKEHI 3BHYAHHUM MMAaBYTUHHUM KIIIIIEM JHCTKUA 3aCHXAIOTh 1
OnajgaloTh. 32 POKU JOCITIIKEHb CIIOCTEPIrajy 3a Pi3HOBIKOBHMHM JIMYMHKAMH, BXKE Y YETBEPTOMY Billi JINYMHKH
HPHUIMHAIOTH )KUBJICHHS Ta CTAIOTh JOPOCIUM iMaro. Y KOJIGKIii JOCIiXKyBaHHX COPTIB 3BUYANHUI NaByTHHHHMIT
KJII[ TTOYMHA€E CBiM OiOJOTiYHUI LMK PO3BUTKY 3 IepIuoi Aexanu 4yepBHs Micsus. deHonoriynmit kaneHnpap,
pO3pO0IeHUH MmiA Yac JIOCHIIKEHHs, MPOJEMOHCTPYBaB, IO B yMoBax JKutomupcbkoi o0nacTi 3BUYaiHMIA
MaBYTHMHHMH Kl Moke Matu 1o 12 mnokosinb. [loennanHs denosoriyHoi cucremu po3BUTKY ¢ditodara i3
(heHONOTIYHUM PO3BUTKOM YOPHOI CMOPOJAMHHU JIO3BOJISIE YiTKO OLIHMTH MPOTHO30BaHY BPOXKaKWHICTh. 3rigHO 3
OIIIHKAaMU E€KOHOMIYHOI e€()eKTHBHOCTI, BPOXKAIHICTh KONUBAETHCS Bin 4,7 1m0 6,4 TOH Arin Ha rekrap. 3a HUMHU
[OKAa3HUKaMH BH3HAYCHO HAWOUIBII CTIiKi COPTH YOPHOI CMOPOIHHH, IOJ0 3araibHOI 3aCEICHOCTI 3BHYAHIM
naByTHHHUM Kitimem a came: Codist KuiBcbka, UepHeua Bpoxkail SIKMX CTaHOBHUB Bix 5,8 1o 6,4 1/ra, mpubyTok
55128 no 60134 rpu/ra npu perradensHOCTI 390 %.

KuarouoBi ciioBa: copr, CTilKiCTh, 3BMYaliHUN NaBYTHHHUHN K, YepHeya.

Bi6aiorpadiunnii onuc st nuryBanus: baxanosa A. B., Tumowyx T. M., I'puyiox H. B., Iéawenxo I. B. CTI#iKiCTb COPTIB CMOPOIHHH YOPHOI TPOTH
3BUYAWHOTO MaByTHHHOTO Kiima B ymMoBax Ilomices Ykpainu. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 11-15.
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Beryn

CMOpOIMHOBI arpoIeH03u HUHI HaOyBarOTh BETUKUX
MacIiTa0iB, B OCHOBHOMY HETpaAWIiiiHI sTifHI
KyJbTYypH, LII0 Ha PUHKY € LIJIKOM 3aTpe0yBaHa Taiys3b,
OCKIJIBKH KJTIMAT IS HOTO € CIIPUATIUBUM [1].

CucHi ¢itodar — HeMaTOAM, MOMCIHUIN, KNI B
TOMY YHCJIi HANMTOIMPEHININH € 3BUYaiHUI TaBy THHHUH
ki [2, 3].

KoHTponp MIKITHUKIB TOBUHEH OYyTH HEBiI €MHOIO
YaCTHHOIO TEXHIYHOTO porecy YIpaBITiHHS
MOIIKOXKEHHS BPOXKAI0 YOPHOI cMopoauHH [4, 5].

OCHOBHHUH BHUKIIMK y 3aXHCTi IUIAHTAIill CMOPOIUHA
MOJISITae B TOMY, 1100 3a0e3MeunTH 3aXUCT HAaCaKEeHb
mpu  30€peKeHHI XOPOIIMX YMOB HABKOJHIITHHOTO
cepenoBuiia [6-8].

CTaTUCTUKA CBIIYUTH, IO KUIBKICTH HIKIJIHHWKIB Ha
SAT1THUX TUIAHTALlisIX nepeBuilye 40 BUIB, IO yPaKyIOTh
noHax 20 30yaHMKIB HeOe3NMeYHUX XBOpOO a TakokK Ha
wiaHTamigx pocte noxHaa 100 BumiB Oyp’sHIB, KOXKEH 3
SIKMX Ma€ CBOT 0COOJIMBOCTI )KUTTEBOTO IuKITy [9, 10—13].

ExoHOMIYHI 30WMTKM  BiJ MIKIIHAKIB  YOpPHOL
CMOPOJIMHN HEOOMEXKeHi, a I7100aIbHI BTPAaTH NPOTATOM
BererauniifHoro nepiogy csraiotb 13,4 % Bix moreHmin-
HOTO Bpoxaro [14, 15].

ParionanpHe 3acTOCYBaHHS XIMIYHUX i Oi10MOTIYHMX
3aco0iB Ha IUIAHTAIISAX YOPHOI CMOPOJMHH Ta paIlio-
HaJbHE BUKOPUCTAHHS MIPUPOIHUX KOMAaXOIHUX, SIKi 0€3-
MTOCEePEIHBO PETYIIOI0TH 0i0JIOTIUHY PiBHOBArY, MPH3BO-
IUTH 10 TiATPUMaHHS BHCOKOI SKOCTI Bpoxkato [16-20].

YopHy CMOpOJMHY IOUIKOKYIOTh Oarato BHIIB
UIKIJIHUKIB, B TOMY YHCJl KIIII a caMe 3BUYalHUI
MaBYTHHHUH KJIII SIKMH MPOrpecye 3 HUKHBOI CTOPOHU
JUCTKA, BIJIOMI HEMATOAM, MCHs iX TOIIKOJKCHHS
POCIIMHM YOPHOI CMOPOJVMHHU BIANAIOTh Y JENpecito
a 3roJOM JHCTKHA 3MIHIOIOTH 3a0apBICHHS i 3 4YacoMm
BCUXaloTh. ToMy, Ha/3BUYAHHO Ba)kKJIMBO BUBYATH COPTH
YOpHOI CMOPOAMHHM 3 PI3HOIO CTIMKICTIO 70 IBOTO
¢itodara.

Meta mocirigKeHHs1

BrpoBaguty y BHpOOHHITBO CTiHKI COPTH HOPHOL
CMOPOAMHU Ul OOpOTHOM 3 3BHYAMHMM NaBYTHHHUM
KJTIIIEM.

Jnst NOCSTHEHHsSI TOCTaBJICHOI METH BHUPIIIYBaIH
HACTYIIHI 3aBJaHHS:

- 3aCeJNICHICTh JIUCTOBOi 30HM CMOPOAWHH YOPHOI
3UMYIOUOI0 CaMKOIO;

- EPIOMYHICTh PI3HOBIKOBOI JINUMHKKM 3BUYAHHOTO
MAaBYTUHHOTO KJilIa B HACADKCHHSIX YOPHOT CMOPOIMHH;

- OL[iHKa €KOHOMIYHHUX, EHEPreTHYHUX Ta TOCHOoAap-
CBKUX MTOKAa3HUKIB €(peKTUBHOCTI.

Martepianu i MmeToau

JlocmimKeHHsS CHCHUX HIKITHWKIB € JIOCHTH TPYIO-
MICTKAM METOJIOM 1 TOMYy TMOTpeOye 3acTOCyBaHHS
CTaTUCTHYHHUX Ta JabopaTopHuX MeroniB. CTaTUCTHYHI
METOIM TOCTIKeHHS 0a3yloThCsl Ha BigOopi 3paskiB
JUCTA, MiAPaXyHKY Ta OOJIK JMYMHOK, SHIEKIAIoK Ta
iMaro KJIIIIIIB 32 JIOMOMOTOIO OIHOKYJISIpA.

Ipotsrom gocmimxyBaroro nepioxy 2022—-2024 pp. Oymo
poBeeHo GiTocaHiTapHE MOHITOPUHTOBE OOCTEKEHHS B
[Momicci VYkpainu, sKke OXomwio Oi0NOTiYHY IUIONLY
0,17 ra Mo BU3HAUEHHIO 3BMYAITHOTO MMaBYyTHHHOTO KJIima
Ha PI3HUX COPTOBUX AUISHKAX.

VY HalmuX IOCHTIJDKEHHSX IPYHT B OCHOBHOMY OyB
CYTJIMHKOBHH MiZ30JIMCTHH, TieHdoBuil. ['ymyc B opHOMY
mrapi 3a HaUMH  JTOCHIDKCHHSMHU cTaHoBuB 1,1 %,
dbochop 65,0 mr/kr, kamiii 45 mr/kr, asor 50 mr/kr
IPYHTY.

[TomipHuM 3a poKH AOCIiKEHb OyB KiIiMar, aje s
3BHYaWHOTO TAaByTHHHOTO KJIIA BJIACTUBHH MIKPOKIIi-
MaT CMOPOJMHOBOTO arpoleHo3y, SIKMH Oe3rnoceperHbo
BIUTMBAE Ha 0i0JIOTIYHUI PO3BUTOK QiTodara.

TemmeparypHuii pesxkum OyB 0COOJIHBO BaXKIIUBUM,
OCKIIBKM peakTHBalis 3UMYIOYHX CaMOK BiZOyBaeThCs
JMIIE TOMi, KONM IPYyHT mporpiBaethcs Ha 10-15°C
B JIITKY.

CHITOnaau TakoX Jy’Ke BaXIUBI IS JTOCIIIKCHHS,
OCKIJIbKM CaMKH MalOTh CXHJIBHICTB JIO 3UMOBOI Jlianay3u
Ta 32 paxyHOK IIbOTO jianay3a MpPOXOIMThH YCIIIIHO 3a
HasiBHOCTI CHITOBOTO TIOKPUBY SIKHH € TEIUTUM «OJIiSITIOM)
JUTSL 3UMYIOUOi CaMKH.

CHir cnoctepiraBes IPOTATOM OCHOBHOTO 0€3MOpO3-
HOTO TepioAy, IO NOCHPUSIIO TapHOMY BHXOIY i3
3UMIiBJI. [HIIMMU clioBamM#, MiHYCOBI TeMIepaTypyu Maiu
MO3UTHBHUI BIUIMB 1 3WMyloya CTafii CaMKH He
BUTpauasia 0arato MOKMBHUX PEUOBHH IiJl 4ac BHUXOAY
i3 3UMIBII.

PaHHBOIO BECHOIO CXMJIHM IUIAHTAIIA YOPHOI CMOpO-
JVHU aKTHBHO pO3MEp3JUCS N0 OI0JIOTiYHOro HyJIs,
a OUTBIN Terunmn JiNSHKH CIPHUSUIM aKTUBHOMY POCTY
Ta PO3BUTKY YOPHOI CMOPOJIMHH, a TOMY MU CIUIaHyBaJId
MOeAHATH  (EHOJOTIYHMH  PO3BHTOK  3BHYAWHOTO
MaBYTHHHOTO KT 3 EHOJIOTIYHNM KalleHapeM Pi3HUX
COpPTIB HYOpPHOI CMOPOOWHH 3TiITHO 3 MPOTPAMOIO
mocmimkens a came: Codis KuiBcbka, UYepHeua,
XapkiBcekuit Benerens, Titanis, YkpaiHa.

Jocmigai mporpaMu 3 BHUBYEHHS CTIMKOCTI PI3HHX
COPTIB YOPHOI CMOPOJMHH 10 3BHYAHHOTO MaBYTHHHOTO
KJIilJa BUMaratoTh BU3HAYCHHS CTAHAAPTHUX COPTIB IS
MPOBEJCHHS PETENbHOI OLIHKH 3 TOYKU 30py €(PEeKTHB-
HOCTI (€KOHOMIYHO1, EHEPreTUYHOT Ta TOCIIOIAPCHKON).

OOcTekeHHsT CITOYaTKy OyJIo 30CepeKeHO SIK Ha
BUBYEHHI YMCEIBHOCTI 3UMYIOYHX CaMUIlb ITaByTHHHOTO
KIima Tak 1 Ha JWYUHKY. [ligpaXyHKH TNIPOBOIHIIH
METOJIOM TIPDYHTOBHX PpO3KOIOK, HpU SKOMY IPYHT
PO3KOIyBaJIM B AEKUIBKOX Micusx Ha rinubuny 0,35 cM.
[Ticns BUCHIAHHA TPYHTY Ha IUTIBKY OONIK 3MMYyIOYOi
caMHIli 3BUYAIfHOr0 MaBYTHHHOTO KJIIIa IMiJpaxoByBaJH
B abopaTopii, 3a TOTIOMOTOI0 OIHOKYIISAPY Ta (iKCyBaTu
YHCENBHICT B OJIBOBOMY IIIOJICHHUKY.

3a cTymeHeM 3acejeHHs CMOPOAMHH 3BHYAMHUM
NaBYTHHHHUM KJIIIEM COPTOBY CTIHKICTh BH3HAUYallU IO

dopmyui 1 [14].

K, =2, (1)

ne: Y, — 4uceNnbHiCTh (hiTodara Ha JOCIIIHOMY COPTi;

Y, — 4HMCENBHICTh (hiTodara Ha cOPTi CTaHIAPTi.
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PiBeHB 3arambHOI CTIMKOCTI YpOXKaWHOCTI BU3HAUMIH
o ¢opmyui 2 [14].

) y& _yc

R(%)= 100, 2)

c

ne: YV, — ypoxkalHiCTh JOCIIZHOTO COPTY, T/Ta;
Y, — ypoxkaliHiCTh HECTIHKOrO COpTY CTaHaapry, T/ra [14].

[MomyJsiuii maByTHHHOTO Kiilia mpu (iTocaHiTapHUX
00CTeXEHHAX KyIliB 4opHOi cMmopoaunu i JKutomup-
ChKIiit 00nacTi Oy BH3Ha4YeHI €BPONEHCHKOIO HIKAJIOH0,
SIK TIOKa3aHo B maoduui 1.

Taoauns 1
€Bporeiicbka IIKana MposiBY 03HAK 3aCENEHHs
3BHYalHUM ITaByTHHHUM KJIILEM

Bax CrymiHb XapakTep IposBy OxomneHa

IIPOSIBY O3HAK 03HAK mwroma, %
1 BUICYTHA _a60 OOJMHOKE 3aCeICHHS 1-5

Je/ib IIOMiTHA

2-3 cnabka NIOMipHE 6-25

4-5 cepesHs npibHOOCepeIKOBaHe 26-50

67 CUIIbHA BUPAXEHO OCEPEIKOBAHE 51-75

89 Jly’Ke CUIIbHA CUJIbHE >175

Locepeno: [14].

Pe3yabTaTH Ta iXx 00roBopeHHs

3BUUaiiHUI TABYTHHHUHN K BiTHOCHUTBCS IO PSIIY
aKapu(OPMHHX KIIIIiB 3 HENOBHUM ITepeTBOpeHHsM [11].
JlvurHKa NepBUHHA iMaromnoaioHa, 3 100pe BigoKkpemie-
HOIO TOJIOBOIO Ta YOTHUpPMA TIapaMu HIT, POTOBHIA amapar
Komoue-cucHoro Ttumy [12]. Horm y imaro maiote
OJTHAKOBHI PO3BUTOK Ta OJHAKOBHI po3Mip. biomoriunuit
PO3BHUTOK 3BHYAaHOT'O ITaBYTHHHOTO KJIIA TIOYUHAETHCS
3 sAdIs, eMOPIOHAIBHUI PO3BUTOK SKOTO CArae 0 S5—
6 muiB. [Ticns 4oro HacTymae mocTeMOPiOHATBLHUI ITePio;]
B SKOMY JIMYMHKA PO3BHUBAEThCS HA PaXyHOK CBOTO
nporecy uBJeHHs. OCKUIbKY T03aILUTYHKOBHH MPOLIEC
JKUBJICHHS JTa€ MOXUIMBICTH JIMYUHIN IIBHIIIC TEPEHTH
BIKOBY cCTajito, mpotsaroM Bix 2 mo 3 ni6. 3a Takoro
MIPHUIIBUAIICHOTO MPOIIECY 3BUYANHAN IMaByTHHHUHA KJTIII
Moxke gatu Big 14 mo 16 mokomiae 3a pik [14].
3aBmaHHAMH AOCIIIKEHb TiependadeHo OyIio BUSHAYHTH
BIKOBHI CKJa[ JIMYMHKH 3BHYAHHOTO MaBYTHHHOTO
KJIiIa, SIKUMA OyJM 3acesieHi MOJEJbHI KyIlli COPTOBOTO
CKJIa1y, 110 PUBENeHI B maoauyi 2.

Taoauns 2

Pi3HOBIKOBA 3aCEICHICTh JIUCTOBOT IUTACTHHKH YOPHOT
CMOPOJIVHY JINYMHKAMH 3BUYafHOTO TIABY THHHOTO
KImima

Pi3HOBIKOBa TMYMHKA, BiK

Copr 1 2 3 4
Codist KuiBcpka 12 11 13 14
YepHeua 13 13 12 15
XapkiBcpkuit Benerenn 15 14 12 16
Tiranis 18 14 16 17
VYkpaina (St) 19 15 16 19

Tpumimxu: 1-4 — BIKOBUM CTaH TUIUHKH.

Jani maonuyi 2 cBigyath mpo Te, IO Pi3HOBIKOBA
CTajisf JMYMHKA 3BUYAMHOTO MAaByTHHHOTO KIIila Ha

YOpHIH CMOPOIMHI YOPHOI 3acelia BCIO JIHCTOBY
MOBEPXHI0 Ha KyIax 3a PI3HOK YHUCENbHICTIO. 3TiIHO
€BPOICHCHKOI INKaNM SKa NpuBeACHA B mabnuui 1,
MOJIJIEHI COPTH YOPHOI CMOPOJAMHH 3a CTYNEHEBUM
piBHeM 3aceneHocTi. Tak copt Codist Kuiecbka Bin 11 1o
14 nuunHOK Ha TUCTOK, YepHeua Big 12 10 15 IMYUHOK,
Xapkiscekuii Benerens Bif 12 70 16 THYHHOK HA JIUCTOK.
3aJexHicTh BIKOBOTO Jiamna3oHy ¢itodara mpoimocTpo-
BaHO Ha puc. 1-4.

H Cogin Kuiscvka
M Xaprkiscokuii Benemens
B Vkpaina St

" Yepueua
M Tumanis

Puc. 1. JInunHKOBa CTaIis NEPIIOrO BIKY 3BUYAIHOTO
MaBYTHHHOTO KA

® Cogin Kuiscvka
M Xapxkiscokuii Benemens
B VkpainaSt

" Yepneua
W Timanis

Puc. 2. JInunaKOBa CTazist APYrOTO BiKY 3BHYalfHOTO
MaBYTHHHOTO KJIIIA

H Cogisn Kuiscoka
M Xapxiscoruil Beremens

" Yepreua
M Timania
B Vkpaina St

Puc. 3. JInunHKOBA CTalisl TPETHOTO BiKy 3BHYAHOTO
MaBYTHHHOTO KJIiIa

® Cogin Kuiscvka
M Xaprkiscokuii Benemens
B Vkpaina St

" Yepreua
M Timania

Puc. 4. JInunHKOBa CTa/Iis YETBEPTOTO BiKy 3BUYAaHHOTO
MaBYTHHHOTO KJIIIA
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3a mpoBEeNCHNM MOHITOPHHTOM MU TPOAEMOHCTpY-
BaTH Kiacu(iKamito JTUYWHOK Pi3HOI JIMYMHKOBOI CcTamii
3a COPTOBOIO CTIHKICTIO Ha CMOPOAMHI YOpHill, TOMy He
MEHIII BOKJIMBUM MOMEHTOM € MePEXi]] IMYMHOK 3 BIKOBOT
cTanii y nopociny hasy kiimia (maon. 3).

Taoauna 3
[lepion BikoBOi cTazii 3BU4aifHOr0 MaBYTHHHOTO KJIiIa
3a MeTaMop(}h030M Ha CMOPOJIMHI YOPHiH

UepBeHb Micslb, IEKAAU

— Ilepma Hpyra Tpers
COCl)iﬂ KuiBceka L].} L4 Q *L[.z L3_4 Q
‘lepHelIa L1,4 Q & L1,3 L4 Q ©
XapkiBcbkuii BeneteHb L,Q* L4 Q* L4 Q¥
Titanis L1_4 Q * *L1_4 Q* *L1_4 Q
VYkpaina (St) LisQ*L, Ly4 Q*L, L,4Q*

Hpumimku: L1-2; 1-3; 1-4; 2—4; 3—4 — pi3HOBiKOBa JINYNHKA;
Q — mapTeHOreHeTHYHa caMKa; * — sidLe.

Cynastuu 3 maoauyi 3 TAIUHKOBA CTAIisl 3BHYAHHOTO
MaBYTHHHOT'O KIIIIa aKTUBHO NOYMHAE PO3MHOXKEHHS Ha
CMOPOJIMHI YOpHil B YEpBHI MICHIN, a TOMYy HpOBEICHI
JOCIHIKEHHST 1al0Th MOJJIMBICTh BCTAaHOBUTH, IO 3a
COPTOBOIO  CTIMKICTIO OiONIOTIYHMH LHKI PO3BHTKY
3BHYaiHOTO MAaBYTMHHOTO  KIiIIa HE  OJHAKOBO
mpoxoauts (paszu meramopdo3zy. Copt Codis Kuiscrka B
MOpIBHAHHI 13 COPTOM CTaHAapTOM YKpaiHa, Mae
MOJIOBKECHUI MMOCTEeMOPIOHATIBHUN PO3BUTOK Ta OJHE
NOBHE TIOKOJIHHS 3a TpU JeKagu. XapKiBChbKUii
Benerens, TitaHis, 32 COPTOBOIO CTIHKICTIO HAOULIbIITY
Ja€  TOMYJSIiI0, TOMY MArOTh OUIbIIEe  IMKIIB
6ioorigHOro MeTaMopdho3y.

3acesieHHsl Ta IIOIIKO/DKEHHS JIMCTOBOI ITOBEPXHI
YOpHOI CMOPOIWHM 3BHYAHHHUM IIaByTHHHUM KIIIIEM
HETaTHBHO BIUIMBA€ Ha YpPOXKaWHICTh $Ka HaBeAeHa
B maoauui 4.

Tadonuusn 4
T'ocrogapcrka eheKTUBHICTh YOPHOT CMOPOMHHM B
ymoBax JKutomupcrkoi obmacti (2022-2024 pp.)

Coprn 2022 2023 2024 cepemme RO
CTaHJIapTy

Codis Kuichka 6,5 6,3 6.4 6.4 1,7
YepHeua 6,0 5,8 6,2 5,9 1,2
Xapxiscoiuii 61 55 46 5.4 0,7
Benerenn
Titanis 52 5,6 4.8 5,2 0,5
Vipaina (St) 43 48 50 47 _

HIP 0,87 0,86 0,82 — —

B mabnuyi 4 noxazana ypokailHiCTb CMOPOAMHH
YOPHOT 32 COPTOBOIO KOJICKI[I€I0 CTIMKOCTI, 1€ CepeIHs
YpOXXKaWHICTh AT CcTaHOBUTH Bin 4,7 mo 6,4 T/ra.
IIpubaska Bim 0,5 go 1,7 T/ra. Haiikpame cebe
3apekomenayBanu coptu criiiki  (Codist KwuiBcbka,
Uepneua, XapkiBchkuii BernereHb) 10 3BHYalHOTO
MABYTHHHOTO KIIIIA 1 CKIaal0Th YPOXKAWHICTE Bif 5,4 10
6,4 T/ra. OOpaxyHKH YpOKalHOCTI € IOCTOBIpHHMH,
OCKITBKM MaTeMaTHYHO IIIATBEPKEHO HAWMEHIIO0
ICTOTHOIO PpIi3HHIICIO, TPO T€, IO BOHA € MEHIIOI
TprOaBKU BPOXKAIO.

VYV cyyacHUX poO3paxyHKax €BPOIEHCHKOI CTPYKTYpH
00O0B’A3KOBOI0 YMOBOIO € BHBUEHHSI Ta pPO3PAXyHOK
eHeproe()eKTUBHOCTI, 110 BXOAUTH Y 3aBJaHHS HayKOBOI

poboTtn. EKoHOMIUHY e(eKTHBHICTH YOPHOI CMOPOJMHHU
MIPOPaXOBaHO Ta MIPUBEICHO B madauui 5.

Tabnuus 5
EnepreTruHa OIliHKa CTIHKOCTI PI3HUX COPTIB CMOPOIHHU
YOPHOI MPOTH 3BUYAHOTO TTAaBYTHHHOTO KJIIIIa

Copmn Ypoxaii, AKyMy'HLOBaHa Eneprosutparu KEE
T enepris, MJIx  ypoxaro, Mk

Codix 6,4 9521 5127 2,25
KuiBcbka
YepHeua 5,9 9356 5090 2,14
Xapxiscouit 5 9242 5164 2,11
Benerens
Tiranis 5,2 8880 3445 1,90
VYxpaina (St) 4,7 8490 3055 1,86

3riiHo 3 po3paxyHKaMu HaBeACHHUMHU B madiuui 5,
HaKONHMYEHA aKyMyJIbOBaHa €HEprisi BPOXKAal0 CTAHOBUTH
8490-9521 m/Ixx/ra, eHeproBUTpaTH Ha 30UpaHHS
Bpoxato 3055 no 5417 mJ[x/ra, a koedilieHT eHepreTHy-
HOi edektuBHOCTI 1,86-2,25 onuame. Haiikpamri
pe3yibTaTy B JIOCHIPKEHHAX OyJIM OTpUMaHi Ha CTIMKHX
COPTax YOPHOI CMOPOJIHMHY JI0 3BUYaiHOTO MaByTHHHOTO
ximima, ne Codis Kwuichka, UeprHeda Ta XapkiBchbKuit
Benerens, 3 koedillieHTaMi €HEPTreTHIHOT €(peKTUBHOCTI
2,11,2,14 Ta 2,25 oguHuA1LIb.

Po3paxyHok exoHOMiuHOi edeKTHBHOCTI (madn. 6)
0a3yeThCs HAa pO3pOOICHNX TEXHOJIOTIYHUX KapTax.

Taoéauus 6
ExoHoMi4Ha e()eKTHBHICTh BUPOIIYBaHHS CTIMKHUX
COPTIB CMOPOJIMHU YOPHOT

?pomaﬁ, 6.4 59 5.4 52 4,7
ij‘é’ﬁm’ 76800 70800 64800 62400 56400
?pfpam’ 16666 15672 14672 13682 12672
erIj{“@T"K’ 60134 55128 50128 48718 43728
3 CeKOHOMIYHUX pO3paxXyHKIiB, HaBEICHUX Y

maobauyi 6, MOXXHa 3pOOUTH BHCHOBOK, IO BapTiCTh
3i0paHMX ATiM YOPHOI CMOPOAWHHU 3 KOJEKIlii COpTIiB
konmBatoTecs Bix 56400 no 76800 rpr/ra. Homo BuTpar,
Ha OTPHMAaHHS BpOXKal0, MOKa3HWKH CKJIAQJAIOTHh Bil
12672 mo 16666 rpH. IIpubyToK y HaIIOMy ZOCHTIKEHHI
ctaHoBUTh Bing 43728 mo 60134 rpe/ra, mpu nBOMY
OKYITHICTh 32 PaXxyHOK CTiHKOCTi COPTY CTaHOBHTBH Bif
JIBOX JI0 4YOTHpbOX pa3iB. CrTiliki COpTH, 5Ki MU
pekomeHayemo ansi BupoOHuuTBa, € Codis KuiBchbka,
Yepnueua ta XapkiBcbkuii Benerens.

BucHoBku

VY Tlomicekomy perioni JXuToMHpCchKOi 00iacTi Ha
IUIAHTALISIX YOPHOI CMOPOIMHHU BHSBJICHO 3BHYAIHOIO
MaBYTHHHOTO KJima. 3a Tepiox IOCTiHKeHHS Oyio
CKJaleHo niarpaMy MeramMopdo3y JHYMHOK. 3a
CTIMKICTIO 4YOpHOi CMOPOAWMHHM [0  3BHYAHHOTO
MaBYTHHHOTO KJIIa BUAUJICHO HAaWOLIbII CTIHKI COpTH,
SAKI MOXKHa peKoMeHIyBaTH sl BUpoOHunTBa: Codist
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KuiBcpka, UepHeua Ta XapkiBcekuit Benerens. Po3zpaxo-
BAaHO CKOHOMIYHY e(EKTHBHICTh BHPOIIYBAaHHS IHX
COpTiB, sika cranoBuTh 43728 no 61138 rpu/ra uucroro
MpUOYTKY, IO CBITYHUTH MPO X EKOHOMIYHY JTOUUIBHICTB.

Ilepcnexmuea nooanvuux Oocniodxcens. Ha OCHOBI
HaBeJICHUX (PEHOJIOTIYHUX TaHUX O10JIOTTYHOTO PO3BUTKY
3BHYallHOTO MaBYTHHHOTO KIIiIIa HA CMOPOJIMHI YOPHIH,
po3poOKa JIOTICTUYHOI MOJeNi Uil TPOTHO3YBaHHS
romyJsiniid  iTodara JTO3BONIUTH PO3POOUTH KOPOTKO-
CTPOKOBI CE€30HHI IPOTHO3H.

Kondguikr inTepecis
ABTOpU CTBEPIUKYIOTH IIPO BIJCYTHICTH KOH(MIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB

JIOCIIIKEHD.
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Legume-cereal grasses provide an opportunity to significantly increase the productivity of grasslands. The
economic value of plants on natural fodder grounds is determined by their productivity. The bird’s-foot trefoil and
crested weat grass have high fodder value. Among the fodder leguminous grasses, the bird’s-foot trefoil is one of
the most valuable pasture plants. This plant is a good component of the grass mixture, which ensures the
accumulation of root mass. The crested weat grass is a fodder cereal that is also widely used in grass mixtures.
Therefore, the urgency of the topic lies in the need to analyze collection samples of the bird’s-foot trefoil and weat
grasses for fodder and seed productivity in the conditions of the Southern Forest Steppe of Ukraine. This is important
for finding good initial material in analytical selection breeding and solving the problem of seed production.
The purpose of the research is to find out the adaptive potential of collection samples of the bird’s-foot trefoil and
weat grasses to reveal the productivity of these perspective fodder grasses. The research was conducted at the
Ustymivka Experimental Station of Plant growing of the Institute of Plant growing named after V. Ya. Yuriev of
NAAS of Ukraine in 2022-2023. The object of the research was 21 collection samples of the bird’s-foot trefoil and
23 collection samples of weat grasses, among which there were crested weat grass and desert weat grass. As a result
of the research, an assessment of the collection samples of the bird’s-foot trefoil was carried out according to the
yield of green mass, hay and seeds. The best collection samples of UJ0500012, UJO500100, UJ0500110 and
UJ0500112 were selected for the yield of green mass (respectively 2063.80 g/m?, 1798.0 g/m? 2200.40 g/m?,
2262.30 g/m?) and hay ( respectively 481.80 g/m?, 439.0 g/m?, 557.10 g/m?, 576.10 g/m?). Collection samples of
weat grasses were assessed for height before mowing, productivity of green mass after mowings, hay productivity
after mowings, and seed productivity. The best sample of crested weat grass UDS00039 was selected out for the
height of the plant before mowing (70.6 cm), the yield of green mass (810.1 g/m?) and the yield of hay (272.5 g/m?).
The best collection samples of crested weat grass UDS00070, UDS00073, UDS00074 were selected for the yield of
green mass (respectively 778 g/m?, 962.8 g/m?, 753.3 g/m’) and hay (respectively 255.2 g/m?, 344.7 g/n?,
270.5 g/m?). The best collection samples of crested weat grass UDS00076 and UDS00081 were selected for plant
height before mowing (67.3 cm and 66.9 cm, respectively) and hay yield (259 g/m? and 256.9 g/m?, respectively).
The desert weat grasses sample UDS00018 also performed well in terms of plant height before mowing (65.3 cm)
and seed yield (107.5 g/m?). Selected collection samples of the bird’s-foot trefoil and weat grasses are recommended
as initial material for analytical selection.

Keywords: bird’s-foot trefoil, crested and desert weat grass, collection samples, height of the plant before
mowing, yield of green mass, hay and seeds.

IIpoaykTuBHicTH KOpMoBHUX TpaB B ymoBax IliBaennoro Jlicocreny Y kpainn

0. A. Anronens' | B. 5. Kouepra®

! TlonraBebKuil Aep/KaBHHH
arpapHHuii yHiBepCcHTeT,
M. [lonraBa, Ykpaina

2 YcTuMiBCbKa JOCIIHA
CTaHIIisl POCTHHHHIITBA
[HCTHTYTY POCIIMHHUIITBA iMEHI
B. 4. I0p’eBa HAAH VYkpainn,
c. YcrumiBka,

IlonraBcpka 061acTh, YKpaina

Bo6oBo-31aK0Bi  TPaBOCTOI JAIOTh MOXMJIMBICTH IiCTOTHO MiJBUIIUTH MPOAYKTHUBHICTh JYYHHX YTilb.
Tocriopapebka MiHHICTS POCIMH Ha IPUPOJIHUX KOPMOBHX YTifsfX BU3HAYAETHCS X MPOAYKTUBHICTIO. JIsaBeHeb
poratuii i )KUTHSK IpeOiHYacTUH MalOTh BUCOKY KOPMOBY LiHHICTh. Cepex KOpMOBHX 000OBHX TpaB JISIBEHEIb
poratuii € OJHI€I0 3 HAWI[IHHIIIMX MAaCOBUIIHHUX POCIUH. LI pocnuHa € rapHUM KOMIIOHEHTOM TPaBOCYMillKH,
1110 3abe3nedye HarpoMaKeHHs1 KopeHeBoi MacH. JKuTHsK rpebiHdacTuil € KOPMOBHM 3/1aKOM, IO TAKOX HIMPOKO
BHUKOPHCTOBYETHCS y TpaBocyMimikax. TOMy aKkTyalbHICTh TeMH IMOJArac y HEOOXIHOCTI aHami3y KOJEKI[IHHHUX
3pa3KiB JIAABEHIIIO POTaToro 1 XKUTHSKIB Ha KOPMOBY 1 HACIHHEBY IIPOXYKTHBHICTH B yMoBax IliBgenHoro Jlicocremy
VYxpainu. e BaxMBO U151 HONTYKY TapHOT'0 BUXITHOTO MaTepially B aHAIITUYHIH CeJIeKIil Ta BUPIMICHHs IPOOIeMH
HaCiHHMITBA. MeTa JIOCHiIKEeHb — 3’CYBaTH aJIaliTHBHUI MOTEHIIANl KOJIEKIIHHUX 3pa3KiB JISABEHIIO pOraToro i
JKUTHSIKIB JUISl BUSIBY MPOAYKTHBHOCTI LHMX IEPCIIEKTHBHUX KOPMOBHX TpaB. J[OCIi/KEHHs MPOBOIMIMCS Ha
VYerumiBebkiid Jocmianiit cranmii pocnuaHunTBa [HCTUTYTY pociauuuuuTBa iMeHi B. S1. FOp’esa HAAH VYkpainu y
2022-2023 pokax. O6’exToM mociikeHHs1 OyB 21 KOJEKIIHHUIA 3pa30K JISIBEHII0 pOratoro i 23 KONeKIiHHUX
3pa3Ku KUTHSKIB, cepell SKUX OyB KUTHSIK IPeOiHYACTHIl Ta JKHTHSAK IyCTENbHUH. Y pe3ysbTaTi IOCTiIKeHb
3MIICHEHO OLIHKY KOJEKLIMHMX 3pa3KiB JIAJBEHII0 POTAaTOTO 3a YPOXKaWHICTIO 3eMeHOi Macu, CiHa i HAaCiHHS.
Bupnineno Haikpaii KoJeKIiiHi 3pasku JisseHmto poraroro UJ0500012, UJ0500100, UJO500110 i UJ0S00112 3a
yposkaitHicTIO 3eeHol MacH (BizmoBimno 2063,80 r/m?, 1798,0 r/M2, 2200,40 r/m?, 2262,30 /M%) i cina (BiamoBiaHo
481,80 /M2, 439,0 r/™?, 557,10 T/m?%, 576,10 r/M?). 31iiicHEHO OIHKY KONEKIIHHUX 3pa3KiB JKMTHSKIB 32 BUCOTOIO
nepes; YKOCOM, YPOXKalHICTIO 3eJIeHOT MacH 3a YKOCaMH, YPOXKaHHICTIO CiHa 32 yKOCAMHU 1 ypOXKaiHICTIO HACIHHSL.
Bunineno Haiikpamuii 3pa3ox xkuTHAKY rpebingacroro UDS00039 3a Bucototo pocnuau nepern ykocoM (70,6 cm),
3a ypoxaiinicTro 3eeHoi Macu (810,1 r/m?) i 3a yposkaiinicTio cina (272,5 r/m?). ButineHo kpamii KoJeKIiiini 3pasku
KUTHAKY Tpebingactoro UDS00070, UDS00073, UDS00074, 3a yposkaitHicTio 3eneHoi MacH (BianosinHo 778 r/m?,
962,8 r/m%, 753,3 r/M?) i cina (Bignosigno 255,2 r/M2, 344,7 /Mm%, 270,5 r/M?). BujtineHo Kpamii KoJeKuiiiHi 3pasku
XKUTHIKY rpebingactoro UDS00076 i UDS00081 3a BHCOTOIO POCIHHH Hepex yKocoM (BiamoBiguo 67,3 cM i
66,9 cM) i ypoxaitnicTio cina (BiamosimzHo 259 r/m? i 256,9 r/m?). Takosxk rapHo ce6e MPOSBUB 3pA30K KUTHAKY
nycrensHoro UDS00018 3a BUCOTOIO pociuHu mepes ykocoM (65,3 cM) i 3a yposkaitnicTro Hacinns (107,5 r/m?).
Bupineni KonekuiiiHi 3pa3Kd JISABEHLIO POraToOro i >KUTHSKIB PEKOMEHAYIOThCS SIK BUXIIHWHA Marepian st
aHAJIITHYHOI CeJeKii.

Kniwouosi cnosa: nsyBeHelb poraTtuii, rpe0iHYaCTHid 1 MyCTEIbHUM )KUTHSAKH, KOJEKLIiHI 3pa3ku, BUCOTA POC-
JIMHH TIepe]] yKOCOM, YPOoxKaifHiCTh 3elIeH01 MacH, CiHa i HaCiHHS.

Biomiorpagiyanii onuc s uuryBauus: Aumoneys O. A., Kouepea B. 4. TIponyKTUBHICTh KOPMOBHUX TpaB B ymoBax IliBnenHoro Jlicocremy
Vkpaiuu. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 16-20.
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Introduction

After the end of this terrible war, Ukraine will need
the restoration of natural fodder lands and the creation of
highly productive sown pastures and hayfields. The Bible
says that in time God will plant many plants in the
territories that suffered from destruction. "And the earth
shall yield her increase" and "I will raise up for them a
plant of renown" [1]. V. Petrychenko and V. Kurgak claim
that "the creation of sown leguminous-cereal grass stands
on meadows makes it possible to significantly increase
their productivity, protein content and energy content and
significantly reduce the consumption of technical
nitrogen" [2].

As O. Zinchenko, G. Demidas and A. Sichkar rightly
note, "meadow fodder production is a source of high-
quality fodder" [3]. "Perennial leguminous grasses
guarantee the entry of organic mass into the soil
environment, and with it, the main elements of plant
nutrition, much more than annual fodder plants" [4]. It
enriches soil fertility. Cereal perennial grasses are also an
important component of meadow fodder production. On a
cereal pasture, animals have sufficient amounts of the
necessary nutrients. In terms of nutrition, 1 kg of cereal
grass on pastures and hayfields corresponds to 0.22 fodder
units. V. Vlokh, N. Kyrychenko and P. Kogut noted that
"in green mass and hay collected in the early stages of
grass development, there are many vitamins A, By, B, and
C important for animals" [5].

The economic value of plants on natural fodder
grounds is determined by their productivity. As noted by
L. Yermakova, R. Ivanovska and M. Shevnikov, "the feed
value depends on the biochemical composition of the
green mass, in particular the content of protein, fat, fiber,
ash elements, biologically active substances, animal
consumption and digestibility" [6]. The bird’s-foot trefoil
and crested weat grass have high fodder value.

Among the forage leguminous grasses, the bird’s-foot
trefoil is one of the most valuable pasture plants. It is a
good component of the grass mixture, which ensures the
accumulation of root mass. V. Bugaiov notes that bird’s-
foot "combines well with all other plants on both acidic
and normal soils. This perennial leguminous plant
perfectly forms a vegetative mass and a huge number of
flowers. It can withstand 3—4 mowings. The bird’s-foot
trefoil acts as a poison against slugs and snails. This is an
unsurpassed sidereal culture" [7]. It "is characterized by
high productivity and quality of fodder, durability, and
resistance to trampling. The dry matter contains 23.2 %
protein, 9.2 % fat and a relatively low percentage (23.1%)
of fiber" [8]. This plant is an excellent honey bearer.
When the bees are not yet flying, the flowering bird’s-foot
is pollinated by bumblebees and other insects.

The grazing of cattle on pastures where the bird’s-foot
grows leads to the production of delicious milk and high-
quality cheese. The hay from the bird’s-foot does not
cause bloating in livestock. V. Nikolaychuk, I. Feketa,
and I. Grigoryuk note that "one of the most valuable
biological properties of the bird’s-foot trefoil is its
unpretentiousness to environmental conditions" [9].
I. Hryhoriuk discovered the sensitivity of the bird’s-foot
trefoil to the conditions of the soil environment, which
affects its ability to withstand low temperatures [10].

G. Birta and Y. Burgu claim that "this is a moisture-
loving plant and can withstand flooding with water for up
to 30 days" [11]. F. Escaraya et al. note that «some of the
bird’s-foot species show a great potential for adaptation to
a number of abiotic stresses. Therefore, they are relevant
components of grassland ecosystems in environmentally
constrained areas of several South American countries
and Australia, where they are used for livestock
production» [12].

V. Olifirovych, V. Osadchuk, O. Chinchyk, and
V. Kravchenko note that "the root mass accumulation
occurred more slowly on the grassy stand of the bird’s-
foot trefoil with timothy. In the soil layer of 0-30 cm, the
mass was 8.33 t/ha. Cultivation of a grass mixture of
bird’s-foot trefoil with smooth brome spike contributed to
an increase in the amount of root mass by 0.42—0.80 t/ha
compared to cultivation of a grass mixture of bird’s-foot
trefoil with timothy" [13].

Ukrainian scientists studied the influence of the ratio
of leaf mass to stem mass on individual indicators of
biochemical composition, nutrition and productivity of
Lotus corniculatus L. by phenological phases [14].
N. Dobryanska and G. Galatovych studied the influence
of sowing dates and methods on the seed yield and fodder
mass of the variety bird’s-foot trefoil Verkhovynets in the
conditions of Precarpathia [15]. The authors of the article
analyzed the collection samples of bird’s-foot trefoil for
fodder qualities for 2022 and 2023 [16].

The crested weat grass is a fodder cereal that is widely
used in grass mixtures with alfalfa to create cultivated
hayfields and pastures. The yield of hay is up to 30 c/ha.
100 kg of hay corresponds to 53 fodder units and 4 kg of
digestible protein. In 1896, V. Bohdan introduced this
cereal into culture for the first time. The crested weat grass
is a drought-resistant and winter-hardy plant. It is an
early-ripening cereal and therefore is well used by animals
in the spring. This plant is resistant to trampling and
grazing. In Ukraine, crested weat grass grows in the
southern part of the Forest-Steppe, Steppe and in moun-
tainous areas.

This plant has long been used in the steppes
and meadows of the USA and Canada. «Seedling
emergence in crested wheatgrass was shown to be
enhanced by inoculation with the soil diazotroph Bacillus
polymyxa» [17]. Scientists from North America claim
that crested wheatgrass can be used to restore pastures.
«It increases rangeland carrying capacity, readily
establishes from seed, has excellent drought resistance
and winterhardiness, provides high quality early spring
and fall feed, and produces substantially more forage
yield than native species» [18]. S. Wilson and B. Vaness
studied the distribution of crested wheatgrass in the
local prairies in the northern Great Plains [19].
K. Davies, J. Bates, C. Boyd investigated the ability of
crested wheatgrass to invade and exclude native
vegetation by drill seeding crested wheatgrass into intact
sagebrush steppe understories at five sites [20].

Therefore, the urgency of the topic lies in the need to
analyze collection samples of the bird’s-foot trefoil and
weat grasses for fodder and seed productivity in the con-
ditions of the Southern Forest Steppe of Ukraine. This is
important for finding good starting material in analytical
breeding and solving the problem of seed production.
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The aim of the study

The purpose of the research is to find out the adaptive
potential of collection samples of the bird’s-foot trefoil
and weat grasses to reveal the productivity of these
perspective fodder grasses.

In order to achieve the set goal, the following tasks
must be solved:

1) to evaluate the collection samples of the bird’s-foot
trefoil in terms of yield of green mass, hay and seeds;

2) to evaluate the collection samples of weat grasses
according to the height before mowing, yield of
green mass after mowings, yield of hay after mowings and
seed yield.

Materials and methods

Research was conducted on the Ustymivka
Experimental Station of Plant growing of the Institute of
Plant growing named after V. Ya. Yuriev of NAAS of
Ukraine (Ustymivka ESP) in 2022-2023. The station is
located in the southern part of the Forest Steppe of
Ukraine. The soils are represented by medium loamy,
saline, powerful chernozem with a humus content of up to
3.84 %. The research station is located on the border of
the central warm zone of insufficient moisture and the
southern warm arid zone. Therefore, this area is subject to
the harmful effects of droughts. The climate at the station
is moderately continental, with unstable humidity.
The average long-term air temperature is 8.2 °C. The
amount of precipitation varies from 253.8 mm to 777.4
mm per year.

The object of the research is 21 collection samples of
the bird’s-foot trefoil and 23 collection samples of weat
grasses. In the collection samples were a crested weat
grasses and a desert weat grasses. The length of the plot,
on which the bird’s-foot trefoil and weat grasses grow, is
5 m, the width is 1.4 m. Sowing took place in a row
method with a row spacing of 0.70 m. Phenological
observations and biometric analysis of collection samples
are organized according to the method of conducting
examination of plant varieties [21].

Results and discussion

As evidenced by the data in Table 1, as a result of the
study, the evaluation of the collection samples of the
bird’s-foot trefoil in an average of two years showed that
in terms of the yield of green mass, the best samples were
UJ0500112 (2262.30 g/m?), UJ0500110 (2200.40 g/m?),
UJ0500012 (2063.80 g/m?) and UJ0500100
(1798.0 g/m?). Samples UJ0500019 (818.50 g/m?),
UJ0500030 (919.35 g/m?), UJ0500006 (921.35 g/m?) and
UJ0500032 (971.30 g/m?) performed the worst.

Determining the yield of hay in an average of two
mowings and in an average of two years, the collection
samples  UJ0500112  (576.10 g/m?),  UJ0500110
(557.10 g/m?), UJ0500012 (481.80 g/m?), UJ0500100
(439.0 g/m?), UJ0500055 (427.10 g/m?) and UJ0500118
(418.0 g/m?) showed themselves to be the best. Samples
UJ0500019 (175.70 g/m?), UJ0500030 (188.5 g/m?) and
UJ0500006 (199.85 g/m?) had the lowest indicator.

The collection samples UJ0500006 (155.40 g/m?),
UJ0500030 (140.75 g/m?), UJ0500007 (134.95 g/m?) and
UJ0500019 (134.44 g/m?) was revealed by the highest
yield of seeds from the plot on average for 2022-2023.
The lowest seed yield was recorded in samples
UJ0500014  (63.67 g/m?), UJ0500009 (75.99 g/m?),
UJ0500100 (82.30 g/m?), UJ0500118 (88.10 g/m?) and
UJ0500055 (89.80 g/m?).

Table 1
Productivity of collection samples of the bird’s-foot
trefoil on average for 2022-2023

No. according Yield, g/m2

to the national catalog green mass hay seeds
UJ0500006 921.35 199.85 155.40
UJ0500007 1207.05 258.50 134.95
UJ0500009 1019.90 232.80 75.99
UJ0500012 2063.80 481.80 95.70
UJ0500014 1328.50 289.90 63.67
UJ0500019 818.50 175.70 134.44
UJ0500023 1199.95 258.45 122.20
UJ0500024 1137.05 252.75 120.45
UJ0500026 1095.65 262.75 97.86
UJ0500030 919.35 188.5 140.75
UJ0500032 971.30 222.80 122.10
UJ0500033 1228.50 267.05 110.75
UJ0500055 1699.50 427.10 89.80
UJ0500100 1798.0 439.0 82.30
UJ0500110 2200.40 557.10 109.30
UJ0500111 1542.80 337.60 116.90
UJ0500112 2262.30 576.10 106.10
UJ0500114 1322.80 308.50 129.50
UJ0500118 1655.60 418.0 88.10
UJo0500119 1376.60 351.90 105.80
UJ0500122 1468.50 386.60 95.60

So, comparing the results of an average of two years
of studies on the productivity of collection samples of the
bird’s-foot trefoil, the best samples UJ0500012,
UJ0500100, UJO500110 and UJ0500112 were selected
for the yield of green mass and hay.

Table 2 presents 23 collection samples of the weat
grasses. Of them, 18 samples of crested weat grass and
5 samples of desert weat grass (UDS00014, UDS00015,
UDS00016, UDS00018, UDS00066). As evidenced
by the data in Table 2, as a result of the study, the
assessment of collection samples of weat grasses over
an average of two years showed that in terms of
plant height before mowing, the crested weat grass
UDS00030 (71.5 cm), UDS00039 (70.6 cm), UDS00010
(68 cm), UDS00076 (67.3cm) and UDS00081
(66.9 cm) showed their best. Among desert weat grasses,
only sample UDS00018 had a good result (65.3 cm).
The worst indicator was in sample UDS00093 (46.7 cm).
It is appropriate to compare the results of studies
of collection samples of weat grasses in terms of
productivity.

In terms of the yield of green mass in an average
of two years, collection samples of weat grass UDS00073
(962.8 g/m?), UDS00039 (810.1 g/m?), UDS00070
(778 g/m?) and UDS00074 (753.3 g/m?) were the best.
The lowest yield of green mass was given by the
sample of crested weat grass UDS00020 (389.2 g/m?).
Three samples of desert weat grass also gave a low
yield of green mass. These are UDS00014 (392.3 g/m?),
UDS00066 (434.9 g/m?) and UDS00015 (467.5 g/m?).
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Table 2
Productivity of collection samples of the weat grasses
on average for 2022-2023

oy vy plalzlt;leight Yield, g/m’
to the national catalog crore green hay seeds
mowing, cm  mass

UDS00009 55.4 547.6 2238 584
UDS00010 68 558.5 2258 60

UDS00017 64.5 5064 1742 833
UDS00020 54.9 389.2 116.1  89.7
UDS00030 71.5 677.6 2342 849
UDS00039 70.6 810.1  272. 84

UDS00042 56. 588.6 2209 877
UDS00054 53.1 573.1 1823 779
UDS00063 53.1 697.0 2293 985
UDS00070 53.8 7780 2552 844
UDS00073 63.9 962.8 3447 804
UDS00074 60.8 7533 2705 542
UDS00076 67.3 703.8 259 72.8
UDS00081 66.9 6652 2569  86.7
UDS00088 55.1 580.8 246.7 63.6
UDS00093 46.7 6523 2514 654
UDS00096 61.9 579.1 3418 648
UDS00098 533 705.1  243. 56.5
UDS00014 52.5 3923 1339 444
UDS00015 56.5 467.5 1418 619
UDS00016 62 507.5 179 73.6
UDS00018 65.3 6455 207.5 107.5
UDS00066 523 4349 1923 1205

Determining the yield of hay in an average of two
mowings and in an average of two years, the collection
samples UDS00073 (344.7 g/m?), UDS00039
(272.5 g/m?),  UDS00074 (270.5 g/m?), UDS00076
(259 g/m?). UDS00081 (256.9 g/m?) and UDS00070
(253.2 g/m?) showed their best. Collection samples
of crested weat grass UDS00020 (116.1 g/m?) and two
samples of desert weat grass UDS00014 (133.9 g/m?) and
UDS00015 (141.8 g/m?) showed themselves to be the worst.

Two samples of desert weat grass UDS00066
(120.5 g/m?) and UDS00018 (107.5 g/m?) and a sample of
crested weat grass UDS00063 (89.5 g/m?) were found for
the highest seed yield from the plot in 2022-2023. The
desert weat grass UDS00014 (44.4 g/m?) gave the lowest
seed yield from the plot.

So, comparing the results of an average of two years
of research on the productivity of collection samples
of weat grasses, the best sample of crested weat grass
UDS00039 was selected. The samples of crested weat
grass UDS00070, UDS00073, UDS00074, UDS00076,
UDS00081 and desert weat grass UDS00018 also per-
formed well.

Conclusions

The study of fodder and seed productivity of the
bird’s-foot trefoil and weat grasses will affect the
productivity improvement of meadows and pastures in
Ukraine. It is advisable to use these plants for the creation
of cultural pastures and hayfields and their restoration
after the war. As a result of the research for 2022-2023,
the adaptive potential of collection samples of the bird’s-
foot trefoil and weat grasses was clarified to reveal the
productivity of these perspective fodder grasses.

1. An evaluation of the collection samples of the
bird’s-foot trefoil was carried out according to the yield
of green mass, hay and seeds. The best collection samples

of UJ0500012, UJ0500100, UJO500110 and UJ0500112
were selected for the yield of green mass (respectively
2063.80 g/m?, 1798.0 g/m?, 2200.40 g/m?, 2262.30 g/m?)
and hay (respectively 481.80 g/m?, 439.0 g/m?,
557.10 g/m?, 576.10 g/m?).

2. Collection samples of weat grasses were assessed
for height before mowing, yield of green mass after
mowings, hay productivity after mowings and seed yield.
The best sample of the crested weat grass UDS00039 was
selected out for the height of the plant before mowing
(70.6 cm), the yield of green mass (810.1 g/m?) and the
yield of hay (272.5 g/m?). The best collection samples of
the crested weat grass UDS00070, UDS00073,
UDS00074 were selected for the yield of green mass
(respectively 778 g/m?, 962.8 g/m?, 753.3 g/m?) and hay
(respectively 255.2 g/m?, 344.7 g/m?, 270.5 g/m?). The
best collection samples of the crested weat grass
UDS00076 and UDS00081 were selected for plant height
before mowing (67.3 cm and 66.9 cm, respectively) and
hay yield (259 g/m*> and 256.9 g/m? respectively).
The desert weat grass UDS00018 also performed well in
terms of plant height before mowing (65.3 cm) and seed
yield (107.5 g/m?).

Selected collection samples of the bird’s-foot trefoil
and weat grasses are recommended as initial material for
analytical selection.
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V. Liashenko Spring durum wheat is a valuable food crop, from which high-quality flour is received for manufacturing

E-mail: macaroni products and grits having high nutritive value. Modern varieties of spring durum wheat can provide yields
viktor liashenko@ukr.net of 4.5-5.0 t/ha, in contrast to the varieties of winter durum wheat as the former ones are characterized by a
considerable plasticity and stability to the environmental conditions as well as a short growing period. This allows
introduce the crop into the structure of rotation systems in all zones of Ukraine and use it as an assurance crop for

Poltava State Agrarian
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1/3, Skovorody str.,
Poltava, 36003,
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reseeding perished sown areas of winter wheat. The article deals with the increase in the volumes of growing spring
durum wheat in Ukraine, which is stipulated by the corresponding conditions, including large areas under sowing
and favorable climate. Owing to these factors, both the domestic market will be provided with high-quality raw
materials for manufacturing products and the international market in the EU countries, which import grain from
Canada, the USA, and Turkey. The experiments were conducted during 2022-2024 in Hlobyne district of Poltava
region. Two varieties of spring durum wheat were used in the research: of Ukrainian selection (Nashchadok, of
V. Ya. Yurieva Institute of Plant Growing of the National Academy of Agrarian Sciences), and of foreign selection
(Acvilon, KVS Lokhov GmbX, Germany). It has been determined that the variety of spring durum wheat of
Ukrainian selection has the best yield indicators under unstable weather and climatic conditions — at the level of 4.2—
4.5 t/ha. It was calculated that in the most favorable year of 2023 the yield of Acvilon variety was by 18.4 % lower
than that of Nashchadok variety, and in 2022 and 2024 — by 22.9 % and 35.5 %, respectively. Moreover, the
unfavorable weather conditions of 2024 resulted in the yield decrease of Nashchadok variety by 6.7 % and of
Acvilon variety — by 18.4 %. It has been substantiated that under the conditions of the Left-Bank Forest-Steppe of
Ukraine, it is expedient to cultivate the regionalized Nashchadok variety fertilized with Macrostar NPK 8:15:15
(100 kg/ha) during the sowing period and with Naturamin WPS (0.2 kg/ha) fertilization in the layering phase.
Keywords: variety, growing period, climatic conditions, yield, fertilizers, profitability.

BpoxaiinicTs nmenuni Teepaoi sipoi B JliBodepexnomy Jlicocremy

B. B. JIsenko | €. FO. Tonexak

TTonraBcbkuil epxcaBHUIN
arpapHUil yHIBEPCHTET,
[TonTasa, Ykpaina

IMenuns TBepAa spa — ILiHHA MPOAOBONBYA KYJBTYpa, 3 SKOI OTPHUMYIOTh BHCOKOSIKICHE OOpPOIIHO JUIst
BUPOOHMIITBa MaKapOHHHUX BUPOOIB i KPYII 3 BUCOKOIO XapuoBOIO IiHHICTIO. CyyacHi COPTH MIIEHHIII TBEPIOT sIpoi
MOXYTb 3a0e3leunTH BpoxaiiHicth y 4,5-5,0 T/ra Ta, Ha BigMiHy Bix o3uMuX (opM HIIEHHI TBEPIOi,
XapaKTEePU3yKThCSl JOCTATHHO BHMCOKOK IUIACTHUYHICTIO Ta CTabIBHICTIO 1O yMOB MOBKUUIL, KOPOTKHM
BererauiiiHum nepiogom. Lle 103BONsIE BBOAMTH KyIBTYpYy B CTPYKTYpY CIBO3MIH B yCix 30HaX YKpaiHH Ta
BUKOPHCTOBYBATH SIK CTPax0BY KyJIBTYpY JUIsl IIepeciBy 3aruOJIMX MOCIBIB NIIEHHMIN 03UMOi. Y CTaTTi 3a3Ha4CHO PO
301IbIICHHS 00CATIB BUPOIIYBaHHS NIIEHHI TBepHoi spoi B YkpaiHi, 10 0OyMOBJICHO HAsSBHICTIO BiIIIOBiJHHUX
YMOB, BKJIIOYHO 3 BEJINKAMH ITOCIBHUMY IUIOIIAMY Ta CIIPUSTIMBAM KIiMaToM. 3aBIsSKU koMY OyJe 3abe3redeHo
SIK BHYTPILIHIA PUHOK BHCOKOSIKICHOIO CHPOBHHOIO [UIsl BUPOOHULITBA NPOAYKLIT, TaK 1 30BHIlIHIN B KpaiHax €C,
sKi iMmoptytots 3epHo 3 Kanamn, CLLIA, Typeuunnn. docmimkenns npoeaeHo mpotsrom 2022-2024 pokiB y
MOJBOBHX yMOBax ['nmoOuHCchkoro paiiony IlonraBcbkoi obnacti. Y mocmifkeHHI Oyin0 BUKOPHCTAHO [Ba COPTH
mmeHuni TBepaol sApoi BitumsHsAHOI (Hamanok, Incturyr pocnuununrsa im. B. 5. FOp’eBa HAAH) Ta inozemuol
cenekuii (AxBinon, KBC JloxoB I'M0X, Himeuunna). BusnaueHo, 1o copT muieHuLi TBEpAoi sApoi BITYM3HAHOI
celsieKIii Mae HaiKpail MOKa3HUKM BPOXKAHHOCTI 32 HECTAOIIbHUX MOTOAHO-KJIIMATHYHMX YMOB Ha piBHI 4,2—
4,5 1/a. Po3paxoBaHo, 110 B HalOinbI cnpusTiuBui 2023 pik BpoxkaifHiCTh cOpTy AKBiIOH Ha 18,4 % MeHmIe 3a
copt Hamanox, a y 2022 i 2024 poxu — Ha 22,9 % i 35,5 % BigmosinHo. [Ipu boMy HECTIPUSITIINBI IIOTOAHI YMOBH
2024 poxy 3MeHIIHIN BpoxaiiHicTs copTy Hamanok na 6,7 %, a copTy AkBinoH — Ha 18,4 %. OGIpyHTOBaHO, 110 B
yMoBax JiBoOepexHoro JlicocTermy YkpaiHu JOIIIBHO BHPOIYBaTH paiioHOBaHUH copT Hamanok 3 ynoOpeHHsIM
iy yac ciBobu Macrostar NPK 8:15:15 (100 kr/ra) i y ¢a3i kymenns Harypamia WPS (0,2 kr/ra).

KimiouoBi ci1oBa: copr, BeretauiitHuii nepios, KIIiMaTH4HI yMOBH, ypokail, yT0OpEeHHS, IPHOYTKOBICTb.
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Beryn

IMTrenvns tBepaa (Triticum durum Desf.) € OCHOBHOO
MPOIOBOJLYOI0 KYJIBTYPOI0 W €IWMHUM TETPaIIOiTHUM
BUIOM IIIEHHMII, [0 BUKOPHUCTOBYEThCS B KOMEPLIHHUX
LIJISX 1 CIIOKUBAETRLCS K XapyoBMi npoAyKr [1]. Buporry-
€THCS BOHA ITPUOITM3HO Ha 17 MIJIH ra B yChOMY CBITI, Tiepe-
BaxxHO B CepenzeMHOMOpchKkoMy Oaceiini, Kanani ta Crio-
nydenux Illtatax Amepuku [2, 3]. CBiTOBE BUPOOHHIITBO
MIIeHUII TBepaoi ckopoTmiocs Ha 10 % mo 31,4 MutH T y
2023/2024 MapKEeTHHIOBUX POKAaX, a CIIOJKUBAHHS IICPEBU-
muiao BUpOOHUUTBO Ha 2,6 MiH T. Y Kanani, HaiOLIb-
IIOMY CBITOBOMY €KCIIOPTEpi, BHPOOHHIITBO TBEPIUX
copTiB mmeHu 3aM3mI0ch Ha 30 % mo 4,0 MiH T yepes
MOCYXy B OCHOBHHUX paiioHax BupoinyBanHsa. B €C mocyxa
B Icmanii CKOpOTHIIa BUPOOHUIITBO, B PE3YJIBTATI 4Or0 HOro
3arajabHui o0csr kpaiHamu €C ckna 7,0 MiH T, o Ha 7 %
MEHIIIE, HiXK y ToIepeaHspoMy pol. BogHouac o mif
yac 30MpaHHs BPOXKar0 B [Tallii MOTipIIMIN SIKICTh BPOXKAIO
TBEpAMX COPTiB. Y pe3ynpTari iMnopt €C mureHwi
TBepo1 3pic Ha 26 % m0 3,4 mutH T [4].

VYkpaiHa 3aiiMa€e MOCTe MICIIe 3-TOMDK KpaiH-eKCIIop-
TepiB MNIIEHHUII TBEPAMX COPTIB 3 obcsramu 4,4 % Big
3arajJbHOrO 00cATy i eKCcrmopTy, IO CTaHOBHTH
589 Mnu gon. JIo OCHOBHMX TIOKYMINB BITYU3HSIHOI
mmreHnni TBepaoi BxomaTe Ilakucran (7,75 %), JliBan
(24,8 %), Ediomnis (27,8 %), €runer (32 %) [5].

Xoua, MuIeHHIs TBepAa K B YKpaiHi, Tak 1 B CBITi,
HaJIKUTh JI0 HILIEBUX KYJbTYp 4Yepe3 He3HauHi 3araibHi
o mif i BUPOIYBaHHM, LSl KyJIbTypa Ma€ BEJIMKHUI
TIOTEHIi a1 301IbIIEHHS 00CATIB BUPOOHMIITBA i €KCIIOpPTY
npoxaykmii 3 Hei [6]. CTabinpbHMII MOIMUT HA MIIICHUIIIO
TBEpAy OOYMOBIICHUIN CTIMKHM 3aIUTOM HAa BHCOKOSIKICHI
MaKapOHHI BUPOOH ¥ iHIII TPOIYKTH XapdyBaHHS (Kpymd
Aptek, Kyk-kyc i Oynryp) [7], a TakoX BHKOPHCTOBY-
BaTHChH SIK MOJIIIIYBAY IIPH BUITIKaHHI X1i0a [8].

3epHO IIICHMIII TBEPAOI SAPOI  XapaKTePHU3YEThCS
OCOOJIMBUM CKJIAZIOM 1 BHCOKMMH XJIIOONEKapChKUMH Ta
KPYIT' SIHHMU SIKOCTSIMH, BMIIITY€ OUTBIIIC 32 MIIICHUIIIO 03UMY
npoteiny — o 15-18 %, kneiikoBunu — 2840 % [9, 10].
ToMy BOHAa € €IUHAM JDKEPEIIOM CHPOBHHU  JUIS
BHUTOTOBIICHHSI MAKQPOHHUX BUPOOIB HAMBUIIOT IKOCTI, IO
XapaKTepU3y€eThCS BHCOKOK MIIHICTIO, OYypIITHHOBO-
JKOBTHM KOJBOPOM, HU3BKOIO 3aCBOOBAHICTIO, HE3HAYHOIO
BTPaTOI0 PEYOBHH TPH BapiHHI, TPUEMHUM CMaKOM i
Xap4oBOIO HiHHICTO [11].

JIoiTBEHO BiA3HAYXTH, IO MPOAYKTUBHICTH MIICHHUII
Apoi Ta XIMIYHHH CKJIaJ 3€pHa MOXKYTh 3HAYHO 3MiHIOBA-
Tuch. CopT MIIeHuIll, JOOpHBa Ta arpoTEXHiKa, a TaKOX
PiBEHB POIIOYOCTI IPYHTY, ITOTOHI YMOBH — BCE I1€ BILUIH-
Ba€ Ha BPOXKaHHICTb Ta sIKICTh 3epHa [12—15]. Takox, s
MIJBHUIIEHHS  CTPECOCTIHKOCTI ~ POCIMH  JIOUUIBHO
BUKOPUCTOBYBaTH  TIEPEAINOCIBHY OOpOOKY  HaciHHS
CTUMYJISITOPAMHU POCTY W OMPOMIHIOBATH YIbTpadioiaeTo-
BUM cBiTIoM Yy niamazoni C (100-280 M), 1m0 101aTKOBO
cripusie 30UIBIICHHIO BpoXkaiHoCTi Bif 8 % [16, 17].

Oxkpim Tor0, YKpaiHa BONOIIE BiAMOBIAHUMI YMOBAMH
JUIT BUPOLIYBaHHS MIICHUI TBEPIOi, BKIOYHO 3 BEJH-
KAMH TTOCIBHIMH TUIOMIaMH Ta CHPHUSATIMBHM KIIIMATOM.
Bkaszani (hakTopy CIPHUSIFOTh BUCOKIH SIKOCTI Ta BPOXKaHHO-
CTI KyJIbTypu. A BpaxoBYIOUW Ii BHILY IiHY BiJTHOCHO
M’SIKAX COPTiB (HANpHKIIaJ, Ha aMEPUKaHChKOMY PHHKY —
Ha 23,7 % [4], a Ha BHYTpIilIHBOMY — Maiike BJBivi [7]) Ta

icHytouMi nedinuT, BITYM3HSIHA NPOIYKIis
3alHATH CBOE MICIIE Ha CBITOBOMY PHHKY.

TaxkuM 9MHOM, ITOCIBHI TUTOII ITi/T ITIICHHUIICIO TBEPIOIO
B YKpaiHi moBuHHI cTaHoBuTH O11b1e 300 THC. Ta, TOAIL K
MOKM II[0 BOHHU ITOCTYMAIOTHCS TIIICHHII M SKiH O3UMiH.
BpaxoByroun, 110 BITYN3HIHI COPTH IMIIIEHALI TBEPIOT SIPOi
XapaKTepPU3YIOTHCS OUIBIIOI0 aganTamielo 10 IPYHTOBO-
KITIMaTUYHAX YMOB YKpaiHH, BOHH MalOTh 3HadHI mepe-
Bard 1epej iIHO3eMHUMHU COpPTaMu. 3a AOCTaTHBO BHCOKOT
YPOXKaHOCTI CydacHi cOpTH MieHuni TBepaoi sipoi (5—
6 t/ra — I30mbna, Miana, XXu3enb), BOHH MalOTh BHCOKY
SKICTB 3epHa. Toi SIK TOJIOBHOIO MPOOJIEMOIO, 1110 CTPUMY-
Basia il pO3BUTOK, OyJia HEBHCOKa BpPOXKalHICTh HA DiBHI
2,5 t/ra [18]. OTxKe, BIOCKOHAICHHS TEXHOJIOTii BHPOIIIY-
BaHHS, 1110 CIIPUSTUMYTH IIABUIICHHIO BPOXKAIO M SKOCTI
3epHa 32 YMOBH MEHIIMX BUTPAT Ha BHUPOOHMITBO M€l
KyIbTypH, 3a0e3MeuuTs i peHTaOeNbHICTh 1 mpuBabIH-
BICTh B yMOBax HecTaOlIFHOTO CLTBCHKOTOCIIONAPCHKOTO
puHKy [19]. 3a HasBHOCTI 3HAYHOI KITBKOCTI COpTIB
MIIICHUIT TBEP/OI APOT HEOOXIMHO 0OpaTH BIAMOBIAHY, IO
3/aTHAa peanizyBaTH CBiil TEHETHYHWI MOTEHI[ial 3a
MEBHUX arpoKJIIMaTHYHUX 1 TEXHOJOTIYHHUX (HaKTOpiB
BUPOIIyBaHHS B yMOBax Ykpainu [20].

3JaTHa

Meta pociimxeHHst

Mera nociiypKEHHsI TOJATaE y BHSBIEHI (DAaKTOpiB
BIUIMBY Ha BPOXKaiHICTh NIIEHMLI TBEPHOI Spoi B yMOBax
niBo6epexnoro Jlicocreny Ykpainu.

3as0anus 0ocniodcenHs: TIPOBECTH aHANI3 TOTOTHO-
KIIMaTHYHAX YMOB 3a POKH JOCTIIDKEHB; JOCTIIUTH
BpPOXKalHICTh TIIEHMII TBEPAOI Apoi Pi3HUX COPTIB; 3a
pe3ynbTaTaMi BH3HAYUTH COPT NIICHHUIN, SKUH € OimbI
BPOKallHUM 1 peHTa0EIbHIM ISl BUPOLIYBaHHS.

Marepiann i meToau

HocnipkeHHst  3akiajieHo  BOpoioBk — 2022—
2024 pokiB y MojiboBUX yMoBax [ JI0OMHCBHKOTO paiioHy
TMonraBebkoi o6macTi. I[pyHTH JOCTiqHUX AIISHOK Xapak-
TEpPHU3YIOThCS HACTYITHUMH TTOKa3HUKaMHu (maoa. 1):

Taoauns 1
AHaJ3 IpyHTY JAOCIIIHUX TUISHOK JIJIsl BUPOIILYBaHHS
MIICHUI[ TBEPIOT IPOi

3Ha4yeHHs
IMoka3nuk P piBeHb

pesy. 3a0e3IeUeHHS
pH rpynTy (conboBuii), ox. pH 7,20 crnaboryxHa
pH rpynty (Bomuwmit), ox. pH 8,02 ciaboiryxHa
OpraniuHa pe4oBuHa, % 3,70 H
Asot (N), Mr/kr 256,14 B
Aot amiaununii (NHy), mr/kr 29,99 B
Asort nitpatauii (NO;), Mr/kr 10,10 C
®docdop (P,0s), mr/kr 61,26 C
Kauiii (K,0), mr/kr 191,74 B
Kanbuiii (Ca), Mr/kr 5415,50 J1B
Marwiii (Mg), Mr/kr 205,95 B
Cipka (S), Mr/kr 3,11 H
Mizs (Cu), Mr/kr 1,22 B
bop (B), Mr/kr 1,42 C
I{usk (Zn), Mr/kr 0,41 JH
Mapranens (Mn), Mr/kr 85,90 C
3anizo (Fe), Mr/kr 41,02 H
Moni6nen (Mo), Mr/kr 0,16 B
Kob6aisbt (Co), MI/Kr 0,76 J1B

Ipumimku: TH — nyxe Husbkuit, H — Huspkuii, C — cepenHiii,
1 — migBumenuii, B — Bucokuit, /IB — myxe BUCOKHIA.
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Marepiaiom  jgochmipkeHHs Oyino oOpaHO  1Ba
COpPTH TIICHWI TBepAoi spoi — Hamamok i AxBinoH
(maén. 2). lonepenHuk — pinak spuid. Po3amip gocmigaux

Taoauns 2

ninsHOK: mociBHOT — 80 M2, o6iikoBoi — 50 M2, 3a
YOTHUPHOX Pa30BOTO MOBTOPEHHS. Po3MimeHHs JUITHOK —
CHCTEMaTHYHe.

CopToBi XapaKTEepUCTHKHU JTOCITIJHUX COPTIB MIIECHUIII TBEpOi Ipoi

Pik PexomengoBaHa 30Ha CriiikicTb, Maca . . o Bwmict o .
Bwicr 6inka, % . o BpoxaiiHicTs, 1/ra
peectpanii BHPOILYBaHHS 6an 1000 3epeH, © KJIeiikoBuHH, %
Hamanok (opurinatop — IncruryT pocimuannTsa iM. B. 5. I0p’eBa HAAH)
. 1o nocyxu: 7,0-8,5
Jlicocren, o nossAraHys: 7,2-8,3
2008 Ilomices, . om0 40,5-44.,4 13,5-15,7 31-34 55,0
110 ocumnaHHs: 8,2—8,9
Cren
JI0 XBOPOO: cepeHs
AxsinoH (opurinatop — KBC Jloxos I'M6X, Himeuunna)
10 mocyxu: 6,6-8,1
110 mosisiranus: 8,9-9,0
TTomicest (o} olrco :;I;Ea:: ;Ii;sﬁrglggfnkiB Loz 20
2016 omeet, A0 oKp B MHIA 32,4-389 14,1 28,8-30,0 Jlicocter: 38,4
JlicocTen (xBOpPOO): .
Iomices: 36,5

6opomancrta poca — 8,1-9,0
ipxa Oypa — 8,2-8,9
¢y3apios — 8,8-9,0

Houcepeno: mobynosaHo 3a [21, 22].

OOpoOITOK TPYHTY MPOBOIUBCS IIISIXOM 3aKPUTTS
BOJIOTH Ta IEpPEeANOCiBHOT KyJbTUBALii Ha TIMOWMHY 3—
4 cm. [lepeamnociBHe MpOTPYOBaHHS HACIHHA 3JIFICHEHO
Jlamapmop Ilpo 180 FS (0,5 /1) i I'ayuo Ilmroc 466 FS
(0,3 n/1). PazoM 3 mOCiBOM y PSJJOK BHOCHIJIM MiHI00PHBO
Macrostar NPK 8:15:15 (100 kr/ra).

Hopwma BuciBy copry Hamamok — 250 kr/ra (5 MiH mt.).
ATpoTexHiKa BUPOLIYBaHHS Iepen0adasia BHECCHHS:

-y ¢hazi kywenns:

¢yurimun Ansto Cymep 330 EC (1 n/ra); iHcekTHna
Ixeponimo (0,2 xr/ra); ¢ynrimung Pexc ayo 0,5
(0,3 n/ra); mobpuBo I'pindopn Harypamin WPS
(0,2 xr/ra) 3 amiHOKHCIOTHUM ckiagoMm: 7,81 % acmapa-
rinoBoi kucimord; 11,69 % riIyTamMiHOBOi KHCJIOTH,
14,48 % cepuny; 8,5 % ruiuny; 1,63 % histidine; 6,12 %
aprununy; 5,34 % tpeoHiny; 5,31 % ananiny; 12,38 %
nponiny; 0,76 % Tiposiny; 5,87 % Baminy; 0,58 %
MeTioHiHy; 3,75 % i3oitneruny; 7,38 % neitnuny; 5,50 %
(eninananiny; 1,63 % miziny; 1,28 % mucreiny

-y ¢aszi ysiminua: repoiuna I'pancrap rong (25 r/ra);
incexktunna Jxeponimo (0,1 xr/ra); ¢yHrinunx AIbTO
Cymep (0,5 n/ra).

Hopwma BuciBy copty AkBinoH — 185 kr/ra (6 MiH mT.).
ATrpoTexHiKa BUPOIYBaHH Iiependavana BHECCHHS:

v ¢aszi kywenns: ¢yurinpmu Tpindopa K 500
(250 n/ra) i I'pindopa @D 250 (250 n/ra); iHCEKTHLUA
I'pirdopa 1J1200 (200 n/ra); repoinun Ksenekc (55 r/ra);
Mikpo00opuBo Aminodocka (12 % asory, 15 % docdop,
15 % xamnito, 14 % cipkn);

v @azi ysiminna:  Gyurinug  Ipiagopr Cymep
(250 n/ra); incextunma [pindopr 1JI 200 (200 n/ra);
Mmikponobpuso Pysxsept TypOo (2 51/ra) Ha OCHOBI TPBOX
(hopMm a30Ty ¥ EKCTPaKTy BOJOPOCTEH.

VY nmocmimKeHHI BHKOPHUCTAaHA METOAWKA JIOCIITHOT
copaBu [23] 3 ypaXyBaHHSIM HayKOBO-IPaKTUYHUX PEKO-
MEH/Ialliif 3 BUPOLIyBaHHs MILECHHULI TBEpHOI sApoi. Bukopu-
CTaHa 3arajJbHONPHIHATA TEXHOJOTiS  BHPOLLYBAHHS
KyJIBTYypH B yMOBax JiBoOepexHoro Jlicocrerry YkpaiHm.

Po3paxyHOK BpOKaifHOCTi IPOBEACHO MOIUITHOYHO 3
BUKOPHCTaHHSIM METOJAY CYIJIBHOTO OOMOJIOTY 3a
npsMoro komOaitHyBaHHSI. OOpOoOKY yposKaifHHX JaHHX
MPOBEJCHO CTATUCTHYHUMHU METOAAMH 3 BUKOPHCTAHHSIM
Microsoft Excel.

Pe3ysabTaTH Ta iX 00roBOpeHHs

TexHoMOTisI BUPONIYBaHHS MIICHUIII TBEPAOI APOi €
MPOCTOIO, ajle caMa KyJbTypa € BUMOTIIMBOIO O SKOCTI
MOCIBHOTO Marepiany, NONEepeIHHKIB, CTaHy IPYHTIB 1
KJIIMaTHYHUX YMOB ce30HY. ToxX, SIKIO HaBiTh 3a0e3re-
YUTH BIAMOBIAHICTh TPHOX MEPIINX YHHHUKIB, TO BIUIH-
HYTH Ha TEMIIepaTypHUI 1 BOIHHUN PEIKUM — HE MOXKIIHBO.

HeoOxinHO Bif3HauuTH, MO GOPMYBaHHS EJIIEMEHTIB
MIPOJYKTUBHOCTI 3a0e3MeUuyeThcsl HA OCHOBHUX eTamax
OpraHoreHesy HMpOTSATOM BETeTalliiHOTrO Nepioay, TpuBa-
JICTB SIKOTO BU3HAYAETHCS MOTOAHUMH yMOBaMu. Boauuit
1 TeMmIepaTypHU PEKAMH — BU3HAYaIbHI (DaKTOpH Y
(¢opMyBaHHI BENMYMHMA BpOXKAI0 Ta SKOCTI 3epHa
mmreHuti TBepaoi [24]. Tomy 3aBISKU aHATI3Y MTOTOTHIX
YMOB MOXHA BHU3HAUMTH iX BIUIMB Ha BpPOXKAHHICTH
KyJBbTYPH 3@ IHIIHX CTAINX YMOB.

3a poKM JOCTiKEeHb KIIMaTH4YHI yMOBH Ha
JOCTITHUX MOJISIX BiAPI3HIUCH 3HAYHUMHU KOJUBAHHIMU
(puc. 1, 2), 10 € 3araJibHOIO TEHJCHIIIE0 B YKpaiHi, Ta
BUMarae BiJi BUpOOHHKIB IOCTIIHO IPUCTOCOBYBATHUCH JI0
Hux. BimmiveHo, o B YkpaiHi cepeHbOpiuHa TeMIiepa-
Typa 3pOocTa€ BTPUUi IIBHUILLIE, TIOPIBHIHO 3 TEHACHIISIMHU
Yy BCBOMY CBiTi. 3 KOXKHMM POKOM Y BCIX CE30HaxX Bij-
CIIIZIKOBY€EThCSA CTa0UIbHE HMPUCKOPEHHS IHTEHCHBHOCTI
TEMIIEPaTYPHOTO POCTY, L0 IMOPIBHIHO 3 OaraTopiyHUMHU
HOpMaTuBaMH ckiagae +2,5...+3,0 °C [25].
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Ax BumHO 3 puc. I ciBba y 1 gexanmi OepesHs
CYNPOBOMXKYBAJIACh  CHPUATIMBHM  TEMIICPaTypHUM
PEXKHUMOM, IO MPOJOBXKYBABCS HPOTATOM BCiel BECHH.
[Ipu npomy HaiOimeIm Termumu Oy Oepesens 2023—
2024 pokiB, kBitenb 2024 poky i TpaBenb 2022—
2023 pokiB. [Ipym 1poMy BIITKY HaHOIIBII TOMIpHI
temriepatypu Oynu y 2023 pomi, a MakcuMajibHI —
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Puc. 2. CepenapoMicsgHa KiJIBKICTh OTIAIIB,
2022-2024 poxu, MM

Taoaunsa 3

3a mMOKa3HWKaMH 3a0€3ME€UYCHHS BOJIOTH KOXKHOTO
POKY  CIIOCTEpIra€ThCsi HEPIBHOMIPHICTh 1 3HAuHI
konmuBaHHA. Tak, y 2022 pomi mpoTAroM BereTamiii-
Horo mepiogy Bumamo 201 MM omamiB, TOmiI SIK
y 2023 i 2024 pokax — BignosigHo 106,0 % i 57,5 % Bix
Horo piBHSL.

BiHOMO, 010 MImeHUnd Aapa J0CTaTHBO BUMOTJIMBA 10
BOJIOTH, 0COOJIMBO Yy (pa3i KyIIeHHS Ta BUXOAY B TPYOKY.
3a 10CTaTHBOTO PiBHS BOJIOTW B I'PYHTI pOCIMHA 37aTHa
BUTpUMATH 30UThIIeHHS Temmeparypu 1o +30 °C 6e3
BTpaT JAJsi Bpokaro. [liieHuIs TBepaa 3aBAsKd Kparii
MOTJIMHANBHIA 3JaTHOCTI KOPEHEBOi CHCTEMH € OuThII
CTIfKOI0O JI0 TPYHTOBOi TOCYXH, TOMY 3[aTHa Kparie
TIEPEHOCHTH TIOBITPsHY Tmocyxy. OpmHak, BOHa IyXe
YyTIHBa IIOJO BMICTY BOJOTH y MDK(pa3sHHHA mepiof
KyL[IHHSA — BUXiJ B TpyOKy. 3a Hecradi BOJIOTH B LEi
mepios BimOYBAEThCS 3POCTAHHS KIIBKOCTI OC3ILTIIHHUX
KOJIOCKIB. B3araii, BeretamiiHuii mepio MIIEHUIN spoi
3a BOJIOTOCIIOXKMBAaHHSIM MOXKHA PO3TIISIATH HACTYITHUM
yuHOM: 5-7 % y dasi cxomiB, 15-20 % — KyIIeHHS,
50-60 % — crebmyBanHs—Kkosocinusa, 20-30% —
MOJIOYHOI CTUIIO0CTI, 3—5 % — BOCKOBOI [26].

3a nomiOHMX BUMOT POCIIMHM MIIEHUII TBEpaoi sSpoi
JOCIITHUX COPTIB OTPUMAJIH Kpallli YMOBU PO3BHUTKY Y
2023 pori, a Haiiripmi — y 2024 porri, oo BIUIMHYJO Ha
CepelIHi MMOKa3HUKH ii BpoxKalHOCTI (mao. 3).

BpoxaiiaicTs HOCTiAHUX COPTIB MIeHHUIi TBepAoi sipoi, 2023-2024 poxu

BpoxkaliHiCTh 32 pOKaMH, T/Ta

IMpupicT/3HIKEHHS BpOXkKaiHOCTI, Y%

s 2022 2023 2024 cepeni 2023/2022 202412023
Hamanox 43 45 42 43 47 6,7
AxBinon 3,5 3.8 3,1 3,5 8,6 -18,4
Cepentis 3,9 42 3,7 3,9 6,7 12,6

OTxe, 3a JaHUMHU madn. 3 HaWOLIBII BPOKaHUM
BHUsBHBCS copT Hamianok, skuii 3a0e3meunB y 2022 porri
Bpoxait 4,3 1/ra, y 2023 poui — B 4,5 1/ra, a'y 2024 pori —
4,2 1/ra, MO B cepeIHLOMY 3a TPH POKH cKiagae 4,3 T/ra.
Coprt AxBinoH 32 Haiibinbm cpusTiueoro 2023 p. 3a0e3-
NIeYUB BpoXkaiiHicTh Ha piBHI 84,4 % Big copry Hamanoxk,
a'y 2022 i 2024 poxkax — BignosiaHo 81,4 %1 73,8 %.

Haii0inpmnii BIUIMB Ha BPOXKAWHICTH 3a JOCIHIIHI
poku  OyJd  COPUYMHCHI  MOTOJAHO-KIIMAaTHYHUMU
YMOBaMH, IO TPU3BEJIO JI0 3MEHIIEHHS CepeIHbOT
BpoxaitHocti Ha 12,6 %. Y 2024 p. BigHocHo 2022
i 2023 pokiB TeMneparypa HOBITps OyJia 3Ha4YHO BHUIIE 3
KBITHS IO CEpIIEHb, a KUIBKICTh OMNaJiB — 3HAYHO MEHIIE
y KpUTHYHI JUIsl pOCIMHY niepioau (nuB. puc. 1, 2).

TakuM 4YMHOM, 32 EKCTPEMAIPHUX MOTOJHHX yMOB
Halikpamie ce0e IMOKa3aB COPT MIICHUI TBEpAOI spol
Hamanok, sxuii paiioHoBaHmii m0 ymoB Jlicocremy
VYkpaiHn Ta Mae€ TEHETHYHO BHWIIY BpOXKaHICTH
(muB. maén. 2). 3a i#ioro ymoOpenHs Macrostar NPK
8:15:15 (100 kr/ra) mix 4yac ciBOu, K i COpTy AKBIJIOH,
ta [Ipinpopny Harypamin WPS (0,2 kr/ra) y ¢a3si
KyIICHHS J03BOJISIE OTPUMAaTH OUIbIIY 3a TPU DPOKH
BpoXaiHicTh y cepenuboMy Ha 0,8 T/ra (22,9 %),
110 JJO3BOJISIE OTPUMATH JOAATKOBUI NPUOYTOK y po3mipi
npubimsHo 10,4 Tuc. TpH/Ta (3 PO3paxyHKY BapTOCTI
3epHa — 13 THC. TpH). A SKIIO BPaxOBYBAaTH JOJATKOBE
yIOOpEeHHsI MIICHUII COpTy AKBUIOH y a3y NBITiHHS
MikpomoopuBoMm Pyxeepr Typbo (2 m/ra), To BUTparu

Ha il BUpOIIyBaHHS 3pOCTYTh Ha Horo BapTicts (2900 rpH
3a 10m) Tta BuTpar Ha I[IMM 1 3apobiTHy mIary
TpaliBHUKAM.

BucnoBku

3a pesyibpTaTaMH JOCHIIPKEHb 3IIHCHEHO aHai3
YpOXKaWHOCTI COPTIB MINEHHII TBEPHOi sApoi pi3HHUX
opurinaropiB  (Ykpaina Ta Himeuunna) B arpo-
KIIMaTUYHUX ~ yMoOBax JiiBoOepexxHoro Jlicocremy.
BuznaueHo, mo HaWKpamli ITOKa3HUKH BPOXKAHHOCTI
3a HecTaOlTBHUX IIOTOJHO-KIIMAaTHYHUX YMOB Mae
COpPT TIICHUII TBEPHOi SPOi BITUMU3HIHOI CEJCKIIIL.
Po3zpaxoBano, mo B HaiOimem crpustiameuii 2023 pik
BpoXXaiHicTh copTy Hamanok Ha 18,4 % Oinbiue 3a copT
Axsinon, a y 2022 i 2024 poku — Ha 22,9 % 1 35,5 %
BinmoBinHO. Ilpy mpoMy HECHPHUATIMBI MOTOAHI YMOBU
2024 poxy 3MEHIIMIN BpokaitHicTh copTy Hamamok Ha
6,7 %, a copry AxBimoH — Ha 18,4 %. Lle cBigunTh
Npo JIOLUIBHICTh BUPOILYBaHHS DPailOHOBAHOTO COPTY
Hamaznok 3a ymoOpenns mia dac ciBbu Macrostar NPK
8:15:15 (100 kr/ra) ¥ y ¢a3si kymenns Harypamin WPS
(0,2 xr/ra).

Iepcnexmueu nodanvuux O0CAiOJceHs HaNpaBieHi
Ha BU3HAYCHHS SKOCTI 3epHa IIICHUI TBEPJOi 03UMOI B
yMoBax JiBoOepeskHoro Jlicocrermy Ykpainu.
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ABTOpU CTBEPIDKYIOTH IIPO BIJCYTHICTH KOH(MIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB
JOCITIKEHB.
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L. Biliavska Soybean — Glycine max (L.) Merr.) occupies the world's largest area among legumes and ranks fourth in terms of
E-mail: production after wheat, corn and rice. At the present stage of soybean cultivation, the role of the variety is
bilyavska@ukr.net significantly increasing. The article presents the results of studying the indicators of economic suitability of new

breeding lines and varieties of soybeans created at Poltava State Agrarian University. Morion, Serdolik, and Citrine
are unique because they have no pubescence on all parts of the plant. There are no pubescent varieties in the State
Register of plant varieties suitable for distribution in Ukraine. The purpose of our research was to determine the
level of manifestation of the main economically valuable indicators of the newly developed varieties and breeding
lines in comparison with the best registered varieties. The field studies were conducted (2022-2023) in the conditions
of the Farm “Gryga” (Poltava district, Poltava region). Soil — podzolized black soil, predecessor — winter wheat. The
object of research is three new varieties without pubescence: Morion, Serdolik and Citrine. These varieties have a
growing season of 99-100 days, so they were compared to the standard variety Anthracite. Over the two years of
study in the competitive variety trial, the seed yield of the Morion variety was 3.7 t/ha, which is at the level of the

Poltava State Agrarian
University,

1/3, Skovorody str.,
Poltava, 36003,
Ukraine

standard. In the variety carnelian, the yield was significantly higher than its value in the standard variety and
amounted to 3.8 t/ha. The Citrine variety had the same yield as the standard — 3.6 t/ha. The yield of conditioned
seeds in all non-dusted varieties was higher than in the standard Anthracite. The largest weight of 1000 seeds was
demonstrated by the variety serdolik — 225 g, which is 6 g more than the standard variety. In the varieties Morion
and Citrine, this figure was significantly lower and amounted to 179 and 160 g, respectively. The protein content in
the seeds of the varieties without pubescence was at the level of the standard variety and amounted to 39 %. And in
terms of fat content, all three varieties without pubescence were inferior to the Anthracite variety, whose seeds
contain 24 % fat. In the Morion variety, this figure was 22 %, and in the Serdolik and Citrine varieties — 21 %.
In 2024, the Morion, Serdolik and Citrine varieties were submitted for state qualification examination in order to
obtain rights to them.
Keywords: soybeans, line, variety, economic suitability, difference, yield, quality.

IlepcniekTHBHI HeomylIeHi COPTH COI KYJIbTYPHOIL

JI. . bingsceka | FO. €. I'apOy30B

IMontaBcwknii nepxaBHUIH
arpapHUil yHiBEpCHTET,
IlonraBa, Ykpaina

Cos — Glycine max (L) Merr.) 3aiimae HallOLIBIII y CBITI IUTOMII cepex 3epHOO000BHX KyJIBTYp i IIOCiae YeTBepTe
Micie 3a obcsiraMy BUPOOHHITBA MIC/s IMIIEHHILI, KyKypya3u Ta pucy. Ha cydacHoMy erami BHpOLIyBaHHS COi
3Ha4YHO 3POCTAa€ pOJb COPTy. Y CTAarTi MHPEACTAaBICHO pe3yJbTaTH BUBYEHHS IOKA3HUKIB TOCIOAAPCHKOT
MPHUAATHOCTI HOBUX CENEKLIHHUX JIiHIA 1 cOpTiB coi KynbTypHOI, siki cTBopeHi y IlonTaBchkoMy nep:kaBHOMY
arpapHoMy yHiBepcureti. Coptt MopioH, Cepaounik i L{utpuH € yHiKaJbHUMH, TOMY L0 Y HUX IOBHICTIO BiICyTHE
OIyLIEHHs Ha BCIX YacTHHAX POCHMHH. Y JlepsKaBHOMY peecTpi COPTIB POCIHH, MPHAATHHUX IS MOIIMPEHHS B
VYkpaini coptu 6e3 omyuieHHs BicyTHI. MeTOI0 HalMX JOCHiIKEHb OyJI0 BCTAHOBJICHHS PiBHS MPOSBY TOJIOBHUX
rOCIOAPCHKO-LIIHHUX IIOKa3HUKIB HOBOCTBOPEHHMX COPTIB 1 CENEKUIWHMX JiHIH y MNOpPIBHSHHI 3 KpauuMu
3apeecTpoBaHMMHU coptamu. I[lonboBi nocmimkenHs nposogwian (2022-2023 pp.) B ymoBax @I «I'pura»
(TTonraBcbkuit paifon ITonTaBcbkoi oOmacti). IpyHT — 4OPHO3EM OINi30JI€HUH, MONEPEIHNUK — TLIEHUI 03UMa.
O0’€eKT I0CIIKEHb — TPH HOBUX copTH 03 omyuieHHs MopioH, Cepponik i Hutpun. Li coptu MaroTh TpUBaIicTh
BereraniifHoro nepioxy 99—100 ni6, Tomy iX HOPIBHIOBAJIHX i3 COPTOM CTaHIAPTOM AHTpPALUT. 3a 1Ba POKU BUBUCHHS
Yy KOHKYPCHOMY COPTOBHIIPOOYBaHHI YpOKaiHICTh HaciHHS y copTy MopioH cranoBwia 3,7 T/ra, 10 Ha piBHI
craugapry. Y copry Cepmoiik, ypokaiHIiCTb Oyia JOCTOBIpHO BHIIOIO BiX 1i 3HAUeHHS y COPTY-CTaHAApTY 1
cranoBmia 3,8 1/ra. Copt LInTpus MaB Taky * ypokaiHICTb 5K i1 cTaHAapT — 3,6 T/ra. BUXix KOHAMIIHHOTO HACIHHS
y BCIX HEONyNICHHX COpTiB OyB OinmbmmM Hik y craHmapry AmnTtpanut. Hait6ineury macy 1000 HaciHuu
nposieMoHcTpyBaB copT Cepponik — 225 1, 1110 Ha 6 T GiNblle HiX y cOpTy-cTanaapty. Y coptiB Mopion i Ilutpun
Lei MOKa3HUK OyB JOCTOBIPHO HIKYUM i cTaHoBHB 179 i 160 r, BigmoBigHo. YMicT OiiKy B HaciHHI copTiB 0e3
oIyIieHHs OyB Ha PiBHI CTaHAAPTHOrO COPTY i cTaHOBHUB 39 %. A 3a BMiCTOM JKHpPY BCi TpU COPTH €3 OIMyIICHHS
MOCTYNAIUCh COPTY AHTPALIUT, HACIHHS SIKOrO MiCTUTh 24 % xkupy. ¥ copTy MopioH 1eif nokasHuk OyB Ha piBHI
22 %,y coptiB Cepnomnik i Hutpun — 21 %. Y 2024 poui coptu Mopion, Cepzomik i Llutpus nepenani Ha gepkaBHY
kBadiikaliliiHy eKcnepTu3y 3 METOK OTPUMAaHHS MPaB Ha HUX.

Kuaro4oBi ci10Ba: cosi, JiHis, COPT, TOCIIOJapChKa MPUAATHICTD, BIIMIHHICTb, BPOXKalWHICTh, SIKICTB.

Biomiorpagiunnii onuc nias uuryBauus: binsscoxa JI. I, I'ap6ysoe FO. €. TlepcrieKTHBHI HEOMYIIEHI COPTH COi KyJIbTYpHOI. Scientific Progress &
Innovations. 2024. Ne 27 (4). C. 26-30.
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Beryn

3rigHo cydacHoi OoTaHiuHOi Kimacudikamii cos
BimHOCUTBCS 110 pomuHu bobGosi (Fabaceae Lindl.),
niapoauan MetenukoBi (Papilionoideae DC), Tpubu
KgaconeBi (Faseoleae D), mnintpubu IminuHOBI
(Gyicininae Benth), pony Glycine Willd. 1o pony Glycine
Willd. BigHOcsaTh 17 BUIIB, AKI HaleXaThb O [IBOX
nigponis: Glycine ta Soja (Moench) Fj.Herm. K. Tlinpin
Glycine 00’emHye 15 nWKHX BHIIB, SKI MOXOJISTH
3mebimpmoro 3 ABcTpamii. 3 dYHCia TIpeACTAaBHUKIB
nigpony Glycine Soja (Moench) Hait0G1IIbII IOIINPEHUMHU
€ nBa Buau: KynetureH Glycine max (L) Merr. 1 nuko-
pocna ycypiiiceka cos (Glycine soja Sieb. et Zucc.), sika
momupeHa y Kurai, Smowii i Kopei. CyuacHi 3apeectpo-
BaHi copT HajexaTh a0 Buny Cost kynbrypHa Glycine
max (L) Merr.) et Bung 00’€aHy€e€ YOTUPH MIIBUIM —
Subsp. gracilis, Subsp. max., Subsp. manshurica,
Subsp. ligulata. Ilinun Subsp. max. 00’enHye OinbIe
50 pi3HOBHIHOCTEWH — var. max, var. similis, var. vulgaris.
var. ochroleuca, var. luteola, var. subpraeco var.nucata
Ta O6araro iHmmx [1].

Cost — ozmHa 3 YOTHPHOX OCHOBHHMX KYJIBTYD Y
CBITOBOMY CLIbCBKOMY TocnozapcTi. BoHa € ocHoBoro
mipaMigd  pOCIMHHOTO Oimka Ta OJii y  CBITL
Haii6inpmmmy BUpoOHUKaMU i€l KyIbTypH € bpaswmis,
CHIA Ta Aprenruna, siki Bupooisiots 80 % cBiToBOTO
BpoKaro coi. Ykpaina 3 2006 poky mocigae mepie micie
B €Bpomi 3a obcsraMu BUPOOHHUIITBA Ta BOCEME MicIie
cepen ycix 64 xpaiH, A€ BHPOUIYIOTH II0 00OOBY
KyJIbTYpY [2].

Biussko 60 % BCiX MOCIBHUX IUIOLL COT 30CEPEHKEHO
B JlicocrenoBiit 30Hi Ykpainu. Ha Ilomicci — 24 %, a B
Creny — 16 % mnociBaux turont [3]. HocmimkeHHs psay
BYCHMX IIOKa3alIM, IO OCHOBHUMH (aKTopamu, sIKi
BH3HAYAIOTh YPOKalHICTb, € TEHETWYHI O0coOIMBOCTI
COpPTY, arpOMETEOPOJIOTiYHI YMOBH Ta HOPMH BHECEHHS
MiHepalbHUX 100puB [4, 5].

CopToBi pecypcu € BaXIMBHM (akTOpoM e(eKTHB-
HOTO BHPOOHHIITBA ITi€] KyIbTYpH. [ 0JIOBHUM y CeTeKIil
coi € CTBOpPEHHS TCHOTHIIIB, SKi MAalOTh KOMILIEKC
TOCTIOAAPCHKO-IIIHHMX  O3HAaK 1  BJIACTUBOCTEH 1,
BIMOBiMHO, (POpMYIOTH BHCOKI Bpokai [6]. Baxumse
3HAYEHHS TS MM ABUIIICHHS peHTa0eTBHOCTI
BUPOLIYBaHHSI KYJbTYpH Ma€ BIPOBAPKEHHS HOBITHIX
COPTIB MEBHUX TIPYyIN CTUIVIOCTI, 3 BUCOKHUM piBHEM
KOMITOHEHTIB HACIHHEBOI MPOJYKTUBHOCTI Ta aJlalTUB-
HOCTI JI0 HECHPUATIUBUX OIiOTHYHHX 1 aOiOTHYHHX
¢akrtopiB  [7]. CyuacHi copTH TOBHHHI OyTH
aJIalTUBHUMHU JI0 YMOB IX BHUPOIIyBaHHS Ta 3abe3rie-
YyBaTH CTaOUTBHO BHUCOKiI BpOXKai 32 MIHJIMBHX YMOB
HaBKOJIMIIHBOTO cepepoBuma [8]. A moTpumaHHs
KOMIUIEKCY €JIEMEHTIB COpPTOBOI TEXHOJOTii BHPOITY-
BaHHS J03BOJISIE MAKCHMAJIBHO Peali3yBaTH MeHETHYHUH
moteHtian copry [9, 10].

B ymoBax riobanbHuX 3MiH Kiimary B JliBoOepex-
Homy Jlicocreny Ykpainu, Ha GOHI 3MEHILICHHS KIJTBKOCTI
OmajiiB Ta 30UIBLICHHS TOCYXH, POJb COPTY 3POCTaE.
ToMy B ocTaHHI pOKHM CTBOPEHO Ta BIIPOBA/KEHO B
CUTBCBKOTOCIIOIAPCHKE BHPOOHHUITBO CYYacHI COpTH,
aJanToBaHi 1O PI3HUX IPYHTOBO-KJIIMAaTUYHHX YMOB.
Bonn MaroTh BUCOKY aalTHBHICTB 1 CTIHKICTh JIO IIJIOTO
psny hakTopiB HABKOJIMIIHBOTO cepenoBuma [11-14].

Copt Ha cboroAHI € Halie)EeKTHBHIIHUM 3acO00M
MIIBUIICHHS BPOXalHOCTI. BeTaHOBIICHO, 110 COPTH COT
Ha 30-60 % BU3HAYAIOTH piBEeHb MalOyTHHOI'O BPOXKAIO
[15]. Psm BYeHMX CTBEpUKYIOTh, IO CaMe TCHETUYHI
OCOONMBOCTI COPTY 3HAYHOIO MipOI0 BU3HAYAIOTh
BpOXKaiHICTh Ta sKicTh HaciHHi [16-20]. Hapasi B
VYxpaiHi icHye BelnuKuii BUOIp COPTiB.

Jnst  CTBOpPEHHS BHCOKOBPOXKAWHHX COpPTIB  COi,
aaNTOBAaHUX JI0 KOHKPETHHX YMOB, HEOOXIIHO BHKO-
pucToBYBaTH 100Ope MimiOpaHWil BUXITHHHA MaTepial.
UnM pi3sHOMaHITHIMANA CENEeKIIMHUN MaTepian, THM
OinmpIra EMOBIPHICTE TOTO, IO OYAYTh CTBOpPEHI COPTH
COi, sIK1 BiINOBIIaTUMYTh BUMOT'aM BUPOOHUIITBA.

VY HaykoBiii jabopartopii cesiekiii, HACIHHHUIITBA Ta
COpTOBOI arpoTexHiku coi [lonTaBCchKOro aepKaBHOIO
arpapHoro yHIBEpCHTETY, METOJOM ribpuamsamii copty
KoOpa i3 monTaBcbkUMH COpPTaMH Ta NEPCIEKTUBHUMHU
CCJICKIIHHUMHK JIHISIMH, CTBOPEHO HOBHH BHXIJTHUHN
marepian coi 0Oe3 omymenHs. Hamm cdopmoBaHa
KOJIEKIIisI JIiHiM Oe3 oImyeHHsl, sKa Haliuye Oubie 35-Ti
3paskiB. Ili uiHIl pi3HATECS 32 MOPQOJIOTIYHUMH,
0loJOTiYHIMH 1 TOCIIONAPCEKHMH  O3HaKaMHu. Psiq
HOBOCTBOPEHHUX JIiHIH 32 IOKa3HUKAMH T'OCHOAAPCHKOT
MPUIATHOCTI HE MOCTYNAOTHCS KpPAIUM CeJICKUiHHUM
JiHisIM, 30KpeMa IiHig mia Ha3Bolo AHakoHma [21].
VY JlepkaBHOMY pEECTpi COPTIB POCIHH, MPUAATHUAX IS
MIOIIMPEHHS B YKpaiHi copTH 06e3 OmyIIeHHs BiaCyTHi [22].
3ayydeHi O CEJEKLIHHOro poOOTH HOBI MEPCHEKTUBHI
JiHII Ta Cy4YacHI COPTH a0 MOXIIHBICTH CTBOPHTH
SIKICHO HOBWH BHXIAHHUI MaTepial AJisi BUBSIACHHS COPTIB
PI3HUX HaNpsMiB BUKOPHCTaHHSI.

Meta aoCaiKe s

Mera nmocnmikeHb — BH3HAYCHHs PIBHSA TOCIOAAp-
CBKO-I[IHHIX O3HAaK HOBOCTBOPECHHX JIiHii 0€3 OmyIeHHs]
Ta TOPIBHATH iX MOKAa3HWKIB i3 KpaIIUMH 3apeecTpo-
BaHHMHU COPTaMHU.

Jnsl  OCATHEHHS IIOCTABJIEHOI METH, BH3HAdaau
TPUBAJIICTh MEPioy BereTallii COpTiB COi, YPOXKAUHICTS,
BUXIJl KOHIHLIAHOTO HaciHHs, Macy 1000 HaciHMH, BMICT
y HaCiHHS OYJIKY 1 XKHDY.

Marepianu i MeToau

JocmimKkeHHsT TPOBOIIIH B YMOBax (epMepChKOTO
rociogapctBa  «['pura» (ITonraBcekmit  paiioH,
ITonraBceka obmactp) 3 2021 mo 2023 pik. Tun rpyHTy —
YOPHO3EM OIiA30JIeHUH JerkocyriauHkoBuil. i rpyHTH
MalOTh BHCOKY MOIJIMHAJBHY 3JaTHICTb, a IXHS
KHUCJIOTHICTh HEWTpajbHa abo ciabokuciaa (pH 6,3).
i rpyntn € pomtounMu. YopHo3eMH oOIiI30IeH]
JIETKOCYTTTUHKOBI. Mictate 3,6 % rtymycy. [nmubOuna
TYMYCOBOTO TOPH30HTY cTaHOBHTH 30-50 cMm. ['mnbuHa
opHoro mapy — 27-30 cm. Lli rpyaTH MaroTh m00pe
BHpaXXEeHY 3€pHUCTY CTPYKTypy. HacuueHicTp ocHOBaMu
craHoBuTh 90-95 %. BMICT NOXXMBHHX PEYOBHH B MI
Ha 100 r rpyary Hacrynuumii: N — 100,8; P.Os — 66,8;
K20 -80,0.

Micne mpoBeneHHs JOCHiAiB - 30Ha HEJOCTATHHOTO
3BOJIOXKEHHA.  KiiMar  TOMipHO-KOHTHHEHTAIbHHMA,
BigHOCHO Ternuil. PiyHa KiNbKiCTh OmaiiB KOJIMBACTHCS
1o pokax i craHoBuTh 280-510 Mm. Cyma t° Bumie 10°C
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ctanoBuTh 2700-2900°C. TpmBamicTe HBOTO MEPiOAY
CcTaHOBUTH 165—184 nHi. MakcuMaibHa KUIBKICTh OIajIiB
MIPUNAJIA€ HA CEPIICHb-JIUNEHD 1 3a3BUYall Ma€ 3IMBOBUI
xapakrep. Bomora € mimityrounM (akTopom, SKui
obMexxye (popmyBanHs Bpoxaro. OgHAK BHKOPUCTAHHS
CYy4acHMX TEXHOJIOTiH BHMPOILYBaHHS COI YacTKOBO
YCYBA€ JTIMITYIOUYHH BIUTUB Ae(DIIIUTY BOJIOTH.

[MoromHi nani orpuMani Bix [lonTaBChKOrO MEHTPY 3
rigpomMeTeopoiorii (puc. 1 ta puc. 2).
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Puc. 1. Cepenupmicsiuna temmepatypa nositps (°C)
y poku nocimkens (2021-2023 pp.)

Y 2021 poui, HaBHAaKH, TpPaBeHb OyB CIIEKOTHUM
(1a 0,6°C Buie cepeqHboOaraTopiuHoi HopMu). UepBeHb
OyB JOCHTH TPOXOJIOJHHMM. JIMIEHb XapaKTepH3yBaBCs
3HAYHUM MiBUIICHHAM TeMIlepaTypu moBitps — Ha 5°C
BHUINE 32 cepeaHto Oararopiuny. Y 2022 poui moromHi
YMOBH Bipi3HIIHCS Bix TOmepenHix pokiB. TpaBeHs,
YepBEHb 1 JIUIEHb OYJIM 3HAYHO MPOXOJOTHIMIUMHE, HIXK
3a3Buuail. [IpoTe Takoxk crocrepiranocs MepeBUIICHHS
CepeHiX OaraTopiuHUX 3HAYCHb.

Y 2023 pori norogHi yMOBU OyiH CHPHSATIUBHMH.
TpaBenp OyB 3BHuaiiHuM MicsieM. CepeaHbOMICSYHA
TeMIiepaTypa noBiTps B TpaBHi Oyia Ha 0,2°C Buioro 3a
cepennto Oaratopiuny (15,4°C). Li cepemHboMicsuHi
TEeMIIepaTypy MOBITPsl MEPEeBHIIYBAM cepelHi OaraTo-
piuHi moka3HuKW: y uepBHi — Ha 0,6°C, y numHi — Ha
1,4°C, y cepmHi — Ha 3,4°C. BepeceHb OyB IPOXO0JIOTHAM.

B mocynumBux ymoBax IlonraBchkoi oOmacti, e
CIIOCTEPIraeThcsl HEAOCTATHS KUIBKICTH BOJIOTH, OIAIH
MOXXYTh CHPHUATH MiIBUIICHHIO BpOXKaifHOCTI. B TO#t ke
4ac, BOHM MOXYTh 3B€CTH HaHIBEIlb 3yCILII BUPOOHUKIB.

Tak, KiTBKiCTP OMaAiB TPOTATOM KOXKHOTO POKY
JOCIIKSHHS pO3NOIiIIIacsS HepiBHOMIpPHO (puc. 2).

2021 pix OyB 1y»e MOCYIUIMBUM, OCOOJIMBO B IIEpiof
Bereraiii pociuH coi. HaiiBuina cepeaHboOMicCsYHA
TeMmrepaTypa moBiTps Oyia 3adikcoBaHa y TpaBHi-
cepnai — 20,7-25,0°C. Ilpore B KOXHOMY MicsIli
KiUJIbKIiCTh OnajiB Oyia OJIM3BKOIO JI0 cepeiHboi OaraTo-
piuHoi  (omTMManbHOI) 1 KONMBaJacs B MeXax
38-67,4 mMm. 3a 5-9 wmicsmiB Bunano jwmme 261,6 MM.
2022 pik XapakTepu3yBaBCsl CKJIQIHUMH YMOBaMH IS
TIOSIBU CXOJIIB Ta iX PO3BHUTKY. B mopjanbIioMy KinbKicTh
omaniB (YEepBEHb-JIUIICHb-CEPIICHh) OyJia ITOCTATHHOIO

JUIL  ONTHMAJIBLHOTO POCTY 1 PO3BUTKY pOCIHMH Ta
(hopMyBaHHS ITOBHOLIIHHOTO 3€pHa.
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Puc. 2. Kinpkicts onaniB (MM) y pOKH JOCTIKEHb
(2021-2023 pp.)

Y 2023 poui yMOBH pO3NOALTY oOmaaiB Oyiu
cnpusTIMBUMH. Tak, y TpaBHi Bunano 54,7 MM omaiB.
e ©Ha 3,7MM BHIIE CEpPeJHBHOTO OaraTopiuHOTO
MTOKAa3HUKA. Y YEepBHI Ta JIMIHI, HABIAaKu, OyJI0 MEHIIe
cepenapobararopigaoi Hopmu (60—71 mm) — 35,5 MM Ta
54,9 MM BimnoimHO. Y cepmHi Bumamo 69,9 mwm,
10 OuTemI HiK Ha 20 MM OinTbIIe 3a cepeHIo OaraTopiaHy
HOpMy. HaiiGinbIma KiTbKiCTh OIaliB BUIaa Y BEpeCcHi —
96,6 MM (y 2022 poui y BepecHi Bunano 101,3 Mm), 1o
OBl HDK YJBIYI NEPEBHUILYE CEPEAHI0 OaraTopidHy
HOpMy. TakuM YHMHOM, 3MiHa Ta 3HAYHI KOJMBAaHHS
MOKAa3HUKIB TOTOJHUX YMOB 0€3M0CEPEeaHB0 MalOTh
BIUIMB Ha PO3BUTOK POCIWH Ta JO3pPIBaHHS HACIHHS.
OTxe, MOXKHa 3pOOMTH HACTYIHE 3aKIIOYECHHS: Oiibla
yactrHa [lonTaBcbkoi 001acTi HAJIEKHUTH 10 HEJOCTATHHO
BoJloroi arpokiiMaTHdHoi 30HM. CepexHsi OaraTtopiuHa
cyMa cepeIHbo1000BUX Temneparyp Buie 10 rpamycis
ctanoBuTh 2780 rpamycis 3a Llensciem. [Jo HecnpusaTiIn-
BUX TOTONHO-KIIMATHYHUX yMOB CIiJl BiJHECTH:
HEpIBHOMIPHUII pO3MOAIT OMaAiB B TEIUIOMY Mepiofi
POKY, MOXJIMBICTh 3IMBOBUX JIOIIIB Yy Tepioj 30MpaHHs
BpOJKaro, CyXOBiiHI SBUIIIA.

BuxopucToByBay cOpTH Ta CeNeKuiiHi JiHil coi, mo
crBopeHi BmpomoBxk 2015-2023 pp. y mnaboparopii
celeKIii, HaciHHUITBA 1 COPTOBOI  arpOTEXHIKH
ITonrtaBcskoro IAY MOH VYkpainu. Ilonepeanukom coi
B jgochijax ciuyryBana nmenuns osuma.  CiBOy
MIPOBOAMIIM Y MEpPIIiH Aekaai TpaBHs ciBaikoro «Kieny.
[ToBTOpHiCTH JOCHIIKeHb — dYoTHpHpas3oBa. [lmoma
ainsgHky — 25 M2, OGJIKH Ta CIIOCTEPEKEHHS POBOIUIIHI
3T1IHO BIAMOBITHUX METOIUK [23-24].

AHami3yBanM TOCIBHI SKOCTI HACiHHA: Macy
1000 HaciauH, 1a00pPaTOPHY CXOXKICTh, BUX1T KOHIHIIIN-
HOro HaciHHA. TexHomoris — 3araJbHONPHUHHITA.
OtpumaHi MOKa3HUKH OOpOOISIKM Ha TEpCOHATEHOMY
KOMI'IOTEepi 3a BUKOPUCTAHHS CHEUiaTbHHUX IIPOTpaM
Excel 7.0 Ta Statistica 6,0 [25].
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Pe3yabTaTH Ta iX 00roBOpeHHs

VY 3B’A3Ky 3 BiACyTHicTIO y JlepkaBHOMY peecTpi
COPTIB POCIMH, MPHUOATHUX JJIs1 BHUPOLIYBaHHSA B
VYkpaini copTiB coi 6e3 omyunienHs, Hamu y 2024 poui
Oyno mepemaHo Ha  JiepXaBHY  KamidikaiiHy
eKCIIepTU3y TpU COPTH coi KyibTypHOi: MopioH,
Cepnomnik, Lutpun.

Taoauns 1

Y ma6nuyi 1 npencraBieHi pe3yabTaTH BHBUYECHHS
IIUX COPTIB y KOHKYPCHOMY COPTOBHIpPOOyBaHHI. HoBO-
CTBOpEHi COpTH 0e3 OMyIICHHS, B CEPEIHHOMY 32 POKH
JOCTIKeHb, Manu Bereraniitanii mepiox 99-100 nib.
Tomy Bci MOKa3HUKHU 1X FOCMOAAPCHKOI MPUIATHOCTI MU
MOPIBHIOBAJIM 13 CTaHAApPTHUM cOpTOM AHTpaiur. Tak,
ypoXKalHICTh HaciHHS y copTy MOpIiOH cTaHOBHJIA
3,7 1/ra, 1110 Ha PiBHI CTAHIAPTY.

[Toka3HMKM rocrofapchKoi NPUIATHOCTI HOBHX JiHiH coi, 2022-2023 pp.

BereTal_.liﬁHuﬁ YpoxkaiiHicTs, BonqriCTL Bmsiu;[ Maca 1000 BMiCT. 3;
Ne IoxomxeHHs mepion, HACIHHSL, KOHIUIIHHOTO . HaciHHi, %
. T/ra . HaCiHHH .
16 % HaciHHs, % OinKky  xmpy
1 Awmetuct/Kpaca Ioximmst 103 43 12,4 83 207 42 20
2 Awmetuct/Mso-sH-10y 105 4.4 14,3 88 165 43 20
3 Ameruct/Anbraip 100 3,8 11,6 86 218 42 22
4  AsanTIOpHH 98 32 11,2 82 219 40 22
5 MopioH 99 3,7 10,6 80 179 42 21
6 Cepaonik 100 3,8 14,1 79 225 44 21
7  Anamoc 100 33 11,0 84 211 38 24
8  Lurpun 100 3,6 10,7 82 160 44 21
9  (¥Or-30/Ne29)/Anakonna 98 33 11,8 80 165 42 22
10  AnexcaHapuT 101 2,7 14,0 80 197 38 21
11  Anrpauut 98 3,6 10,9 73 219 42 24
12 Awmeruct/Kpaca IToximis 104 42 11,5 83 203 41 22
13 Kpacnorpazceka 86/AmnbTaip 99 4,7 10,8 75 169 41 24
14 AmHiT 107 4,5 11,0 87 185 38 23
Cepeone 100,9 3,8 11,9 81,6 194,4 39,6 41,2
HIP, 5 0,65 0,15 0,30 1,08 4,70 0,43 0,45

VY copry Ceppoinik yposkaiHicTh Oyina IOCTOBIpHO
BHUIIIOO Bij 11 3HAYEHHS y COPTY-CTAHJAPTY 1 CTAaHOBHJIA
3,8 1/ra. Copt LluTprH MaB Taky * YpOXKaWHICTh K i
cTaHmapT — 3,6 1/ra. Takuii MOKa3HUK SK BUX11 KOHIAHIIH-
HOTO HACiHHS y BCiX HEOMYIICHUX COPTIB OyB OUTBIINM
HDK y craHmapTy AHTpamur i OyB y mexax 79-82 %.
HatikpynHime HaciaHsg — 225 T, o Ha 6 T OUIBIIE HIX Y
COpTy-cTaHAapTy AHTpauuT, hopmyBaB copT CepIodmik.
Y coprie Mopion i IlutpuH 1eli mnoka3HHK OyB
JIOCTOBIPHO HWXXYHMM 1 cTaHOBUB 179 1 160 T BiANOBIIHO.
Bmict Oinky B HaciHHI cOpTIB 0€3 OIyIIEHHS,
JIOCTOBiIpHO BHIMM OYB y coptiB Cepaonik ta [{utpuH i
cTaHoBUB 44 %. Y copTy MOpIioH Iie# OKa3HHUK SKOCTI —
4 2%, WO € BUIUM CEPEJHBOr0 HOTo 3HAYEHHS JOCHII.
A 3a BMICTOM XHpY BCi TpHU COpTH 0€3 OITyIIeHHS
MOCTYNAJINCh COPTY AHTpPALUT, HACIHHS SKOTO MICTHTh
24 % xwupy. Y copriB Mopion, Cepzounik i L{urpun neit
TTOKA3HUK CTaHOBUB 21 %.

TakuM YHHOM, HOBI COPTH COi KYyJIBTYpHOI 0e3
OIIyIIEHHS MAalOTh TapHI OKA3HUKH SKOCTi HACIHHS.

BucHoBku

3a pe3ynbTaTaMM MPOBEJCHUX JOCIIKEHb B YMOBaX
JliBo6epexxnoro Jlicocreny VYkpaiHW IpoaHaiti30BaHO
MOKA3HUKH TOCNOAAPCHKOT IPHIATHOCTI HOBOCTBOPEHHUX
coptiB coi Oe3 omyiieHHsA. BcraHoBiIeHO, IO COPTH
Mopion, Cepmonmik i LluTpuH MarOTh BereTariifHAR
mepiox 99-100 xi6. VYpoxkaifHicTe HaciHHA y COPTY
Mopion craHoBmia 3,7 T/ra, MO0 Ha piBHI CTaHAAPTY
Antpammutr. Y copry Cepmomik ypokaiHicTe Oyna
JIOCTOBIPHO BUIIOIO BiJI ii 3HAYEHHS Y COPTY-CTaHIapTY i
craHoBuna 3,8 t/ra. Copt LluTpuH MaB Taky X ypoxkai-
HICTh SIK 1 cTaHgapt — 3,6 T/Ta.

Buxing KOHIWMIIAHOTO HACIHHS Y BCIX HEOMYIICHUX
COpTIB € OUIbIIMM HDK Yy CTaHaapry AHTpanmur i
3HAXOJUTHCA ¥ Mexkax 79—82 %. Haitbinpmoro y mocmimi
macoro 1000 nacinun BoioaiB copt Cepromik — 225 T.
YV HaciHHI HEONYIIEHNX COPTIB BMICT OUIKy B HaciHHI OyB
BHIINM CEPEeIHBOTO 3HA4UeHHS y mociimi: y Cepmoiika
ta Hutpuna — 44 %, a y Mopiona — 42 %. A BMicT xupy
y HaciHHI BCiX copTiB 0e3 omymeHHs cTaHOBUB 21 %,
mo Ha 3 % MeHIe HDK y copTy AHTpauutr. Y HOBHX
coptie Mopion, Cepaoiik i LluTpuH 1ei moKa3HUK TaKOXK
OyB BHCOKHM.

KonguikT inTepecin

ABTOpH CTBEpIKYIOTH TPO BiJCYTHICTH KOHQIIKTY
iHTepeCciB MO0 iXHHOTO BHKIAAYy Ta pPE3yJIbTaTiB
JOCHIDKEHD.
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K. Koba Maize is one of the most widely cultivated cereal crops in the world. Consequently, the productivity of its maternal
E-mail: lines plays a crucial role in ensuring the stability and quality of hybrid seeds. This study investigates the efficacy of
kristinakoba3@gmail.com fungicides applied at different growth stages of maize maternal lines and their direct impact on yield. The main

objective of the research was to identify optimal strategies for protecting maternal lines from fungal infections to
enhance their productivity.Experiments conducted in the Central Forest-Steppe region of Ukraine evaluated the
efficacy of three fungicides (Acanto Plus, Abacus, and Coronet) applied at different stages: the 8-leaf stage
(V8/BBCH18), the tasseling stage (VI/BBCHG63), and their combination (V8+VT). The results showed that the
highest yield was achieved with Abacus applied at the V8+VT stages (average yield — 5.01 t/ha), which was 25 %
higher compared to the control. Combined application at the V8+VT stages demonstrated the highest effectiveness
for all products, emphasizing the importance of protection at all stages of plant development. Analysis of variance
(ANOVA) confirmed the significant impact of application stages (58 % of total variation) and fungicide type
(42 %) on yield, while the interaction of these factors was negligible. Additionally, the results highlighted the
substantial influence of weather conditions across different years on fungicide efficacy, indicating the necessity of
adapting protection technologies to specific climatic conditions. Further analysis indicates that weather stresses such
as drought or excessive moisture can alter the response of plants to fungicide treatments. This highlights the
importance of monitoring weather conditions to ensure timely application. The obtained data provide practical
insights for improving the protection system of maize maternal lines, particularly in selecting fungicide application
stages and products. This approach can significantly increase seed yield and quality while ensuring the efficient use
of agronomic practices. Furthermore, the findings can be used to refine recommendations for sustainable hybrid
maize seed production.
Keywords: maize, maternal lines, fungicides, yield, growth stages.
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EdexTuBHicTh pyHrinuaiB y pizui pasu po3BUTKY MATEPUHCHKHX JiHiH KYKYpYy/I3H
Ta IX BIUVIUB HA YPOXKANHICTH

K. B. Koba | M. M. Mapenuu

TTonraBcbkuil epxcaBHUI
arpapHHUi yHIBEPCHUTET,
ITonraBa, Ykpaina

Kykypyn3a € ofHi€I0 3 HalOIIMPEHIIINX 3¢PHOBHUX KYJIBTYp Y CBITi. A OTXKe, IPOAYKTHBHICTB Il MATEPUHCHKUX
JiHIM BiAirpae KIIOYOBY poJib y 3a0e3nedeHHi cTabinbHOCTI Ta sKOCTI ribpuaHoro HaciHus. Y uiii po6orti
JOCTIDKEHO e()eKTHUBHICTh (DYHrIUMIIB, 32CTOCOBAaHUX Ha Pi3HHMX (a3aX PO3BUTKY POCIHH MATEPUHCHKHX JiHIH
KYKYpy/134 Ta IXHii PSMHUI BIUTMB Ha BPOXKaitHiCTh. OCHOBHOIO METOIO JIOCIIKEHHS OyJI0 BU3HAYUTH ONTUMAJIbHI
cTpaterii 3aXHCTy MATEPUHCHKUX JIiHIH Bifx IpuOKOBUX iH(EKWil IS MiIBHINEHHS iXHHOI HMPOJYKTHBHOCTI.
B mocmimxeHHsX, siki Oynu npoBeneHi B ymosax Llentpamsroro Jlicocremy Ykpainu, omiHIOBanu e(eKTHBHICTH
TpboX ¢yHrinuais (Axanto Ilmoc, Abakyc Ta KopoHer), siki 3acTocoByBaucs Ha pi3HuX (aszax: y ¢asi 8 mucrTkiB
(V8/BBCH18), ¢a3i Bukumanns Bomoti (VI/BBCH63) ta ix xom6inaumii (V8+VT). Pesymbraté mokazanm,
110 HaiibibIry BposKaiiHicTh 3a0e3mneunno BHeceHHs QyHrinmay Abakyc y dasax V8+VT (cepenHiit mokasHUK —
5,01 /ra), mo Ha 25% Oinplue mnopiBHAHO 3 KoHTpoieM. KombOinoBame BHeceHHs y (asax V8+VT
MPOJIEMOHCTPYBAJIO HaiBUIIy e€(EKTHBHICTH Ul BCIX Mpenaparis, 110 MiJKPECIUIO BAKIUBICTh 3aXUCTy Ha YCiX
eTamax po3BHUTKY pociuH. [ucnepciiiaumii anamiz (ANOVA) miaTBepAuB CTaTHCTUYHO JOCTOBIPHHII BIIUB (a3
BHeceHHs (58 % 3aranbHoI Bapianii) ta Tuiy ¢yHrinuny (42 %) Ha BpoxkaiHiCTh, TOAI K B3a€MOJis UX (akTopis
Oyua He3HauHO!. OKPIM 1IBOTO, PE3YJIBTATH JOCIIPKEHHS [T0Ka3aJIi CYTTEBUI BIUIUB MOTOJAHUX YMOB Pi3HHUX POKIiB
Ha e(eKTUBHICTh (YHrINUIIB, IO CBIAYHTH MPO HEOOXIMHICTH ajanTaiil TEXHOJOTIH 3aXHCTy 10 KOHKPETHHX
IPYHTOBO-KJIIMAaTUYHUX YMOB. Jl0aTKOBHI aHaJIi3 BKa3ye Ha Te, 10 MOTO/IHI CTPECH, TakKi K ocyxa abo HaaMipHa
BOJIOTICTb, MOXYTh 3MIHIOBaTH pEaKllil0 POCIMH Ha OQyHrinuaHy oOpoOky. Lle mimkpeciioe BaKIUBICTH
MOHITOPHHTY HOTO{HUX YMOB JUISl CBOE4aCHOTO BHECCHHSI IpernapatiB. OTpHMaHi JaHi MalOTh MPAKTHYHE 3HAYCHHS
IUIss BJIOCKOHAJICHHS CHCTEMH 3aXHCTy MAaTePHHCBKHMX JIHIM KyKypyas3u, 30kpema y BuGopi (a3 BHeCeHHs
¢GyHrinuais ta npemnapartis. lle m03BoJs€ 3HAUHO MiJBUINUTH BPOXKANHICTH 1 SIKICTH HACIHHSA, 3a0e3Hedyloun
e(eKTHBHE BUKOPHCTAHHS arpOTeXHIYHUX 3aX0iB. KpiM TOro, pe3ynpTaTu JOCHiKEeHb MOXKYTh OYTH BHKOPHCTaHI
JUISl BIOCKOHAJICHHS PEKOMEHalliil 010 CTAIOr0 BUPOOHHULITBA T1OPHIHOTO HACIHHS KYKYPY/A3H.

KurouoBi ci1oBa: KyKypy/a3a, MaTepHHCHKI JiHiT, QyHTINUAH, YpOXKalHICTh, (a3u pocTy.

Biomiorpagiuanii onuc nusi uuryBanus: Kooa K. B., Mapenuu M. M. EdextuBHicTh QyHTinuIiB y pisHi ¢asu po3BHTKY MAaTEPHHCBKHX JiHii
KyKypYyZ3H Ta IX BIUIMB Ha ypOXKalHICTh. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 31-36.
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Beryn

Kykypynza (Zea mays L.) — oqHa 3 HaliBaXXJIMBIINX
3epPHOBUX KYJBTYp Y CBITi, $IKa CIIy)HTb OCHOBHUM
OPOAYKTOM XapuyyBaHHA, KOPMOM JUIi TBapuH i
MIPOMUCIIOBOIO CUPOBUHOIO [1]. BUpoOHHIITBO BHCOKO-
SKICHUX T10pUiB KYKypy/I3U 3HAUHOIO MIpOIO 3aJI€KHUTh
Bil TPOMYKTHBHOCTI OAaTHKIBCHKHX IIiHIH, 0COOIHBO
MaTEepPUHCHKHX, SKi € KIIOYOBUMH JUIS CTBOPEHHS
CTabUIbHUX 1 BUCOKOBPOXKAMHUX riOpuiB [2].

MatepuHCbKI JiHII KyKypyA3W — I CIIeHialbHO
BiZiOpaHi T€HETUYHO OJHOPIZAHI POCIHMHH, SIKI ITUPOKO
BUKOPHCTOBYIOTHCS Y BUPOOHHIITBI FiOPHHOTO HACIHHSL.
i miHil peTeNbHO CTBOPIOIOTHCS METOJOM CeNeKIIii mob
MaTH OakaHI O3HAKH, TaKi SIK CTIHKICTH JO XBOPOO,
MOTEHIial  BPOXKAMHOCTI Ta  aJanTOBaHICTh 10
KOHKPETHMX YMOB BHpPOLIyBaHHA. BoHH ciryxaTbh
OCHOBOIO JUIS BUpOOHHITBA TiOpuIHOTro HaciHHA. Came
iXHI TEHETHYHI XapaKTePUCTHKHU IMOEAHYIOThCS 3
0coONMMBOCTAMH OAaTBKIBCBKHX JIHIA Ui CTBOPEHHS
BHCOKOBPOXaWHMX 1 CTIHKMX TiOpHUIiB, 34aTHUX MPOTH-
CTOSITH XBOpOOaM i cTpecoBuM (akropam [3].

[IpogykTHBHICTH MaTepPHHCHKUX JiHIA Oe3mocepen-
HBO BIUIMBA€ HAa SAKICTh 1 BpPOXKAHHICTH TiOPHIHOTO
HACIHHS. Kommnekche YIpaBITiHHS MIPOLIECOM
BUPOIIYBAaHHA MAaTEPUHCHKHX JIIHIK € KPUTHYHUM
aCIIEKTOM CYYacHOTO CUIBCBKOTO rocmopapcTBa. OnmHaK,
4yepe3 X Te€HETHYHY OJHOPINHICTh, MaTEPHHCHKI JIiHIT
4acTO CHPUHHSTIMBIMI [0 eKOJOTiYHMX CTpeciB i
XBOpOO, 0coOImBO rpubKoBHX iHOEKMiH [4]. Lli xBopoOu
MOXYTh 3HHM3HUTH J>KUTTE€3JATHICTh POCIHH, IOPYLIUTH
LUTICHICTh HACIHHA 1, B KIHIIEBOMY MiJICyMKY, 3aTpOXKY-
I0Th BCbOMY LIMKITy BUPOILyBaHHS SKiICHOTO HaCIHHEBOTO
MaTtepiany [5, 6].

OCHOBHOIO METOIO TiOpPHIHOIO HACIHHHIITBA €
MaKCHMI3aIlisl sIKOCTi Ta KUTBKOCTI HACiHHSA, 310paHOTo 3
MaTEepPHHCHKUX POCIUH. ['pHOKOBI 3aXBOPIOBaHHS He
TIIBKA 3HIKYIOTh YPOXKaHHICTh, ajieé TaKOXK MOXKYTh
MIOTIPIIUTH SIKICTh HACIHHA depe3 IOTaHy CXOXKICTb,
3arHUBAHHS HACIHHS Ta 3apa)KCHHS MIKOTOKCUHAMU [7].

OYHTIOUAN BiIITPAlOTh JKUTTEBO BAXKIHMBY POJIb y
3aXUCTi MAaTePUHCHKUX JiHIA Bifl TPUOKOBHUX 30yIHUKIB.
IxHe 3acTocyBaHHA He TiNBKM 3aXHINA€ 310pOB’S IIHX
pocnmH, ame W 3abesmeuye ixHIO  (iziomoriuHy
CTaOUIBHICTB, 1[0 Ma€ BHUpIMIATEHE 3HAYCHHS TSI TOCSIT-
HEHHSI ONTUMAIEHOTO BUPOOHUIITBA HACIHHS [8—11].

B Vkpaini kykypyasa cTpaxmae Bing 0Oaratbox
NOMIMPEHUX 1 IIKIJJIMBUX XBOpPOO, SKi HEraTHBHO
BIUIMBAIOTH HA MPOAYKTUBHICTH 1 SKICTh KyJNBTYpH. [pika
(Puccinia polysora), dyzapios (Fusarium moniliforme),
nyxupuacta (Ustilago zeae) Ta IeToda  Ccaxka
(Socospocium  zeilianum)  Ta  TEIBMIHTOCHOPiO3
(Helmirithosporium turcicum) € HaUTIOIMIMPCHIIINMH Ta
HaWmKiyMBimmME  XxBopobamu  Kykypymsu [12, 13].
Kpim TOro, KyKypyasy mepeBipsioTh Ha OakTepios,
IUTiICHSIBiHHS HACIHHS, KOPEHEB1 Ta cTeOIOB1 THIUTI Ta 1HII
MPOOIIEMH, SKi 3aJIeXkKaTh BiJl MiCIll BUPOIyBaHH: [14].

MarepuHCcbKi JTiHIT, SKI 4acTo BigOMparoThCs 3a
NIEeBHUMH arpoOHOMIYHMMH O3HaKaMH, MOXXYTb HE MaTH
CTIHKOCTI /10 pi3HOTO CIeKTpy XBopoO. B cBoro yepry
3acTOCyBaHHs (QYHTINUIIB NpPUTHIYYe picT TpubiB i

3amobirae mommpeHHio iH(peKIii, mo poouTs iX Ai€eBHM
MEeTOJIOM 00pOTHOH 3 IUMU XBopoOamu [15, 16].
Tepminm Ta cmocid 3actocyBaHHS — (QYHTIHUITY
0COOJIMBO BaYKJINBI, OCKUTBKHU Pi3HI €Tar pOCTy MOXYTh
noTpeOyBaTh CHEialbHAX 3aXOMIB Ui MaKCUMAJIBHOI
edextuBHOCTI [17, 18].
daza pocTy pOCIHMH KyKypYyA3H IiJ 4ac BHECEHHS
(hyHTIIIIB Tak caMO Ba)KJIMBA, sIK 1 BUOIp BIAIIOBITHOTO
npenapary Ta Horo aito4oi pedoBuHH. DyHTinuIM, K
MPaBUJIO, € HAHC(PEKTUBHIIIMMHU SIKIIO 3aCTOCOBYIOTHCS
Ut PO LTaKTHKA 200 Ha TIOYATKOBHX €TaIlaX PO3BUTKY
xBopoou [19]. Ilinx yac KPUTHYHUX €TamiB PO3BHUTKY
pociuHU, Hanpukiaz, Bicim guctkis (BBCH 18) i Buxin
moBky (BBCH 63), BuxopuctanHs QyHTIOHIOIB Mae
BUpIIIaTbHE 3HAYCHHs, 00 3armolirT mpodiemMam 3
JUCTAM 1 3a0e3nedeHHs ii yCHIIHOTO PernpoayKTHBHOTO
PO3BHUTKY. 3acTOCYBaHHS B TI3HIII CTPOKH MOXKeE
3HH3UTH €(DEKTHUBHICTH 3aXOMiB OOPOTHOM 3 XBOPOOOIO.
BaxiuBo, 1m0 uis yCyHEHHS BTOPMHHHX iHQeKuUiil Ta
PO3IIUPEHHS 3aXHUCTY, MOXKIIMBE 0araTopa3oBe BHECECHHS
(yHTinUAiB NPOTATOM BereTariiHoro nepioxy [20-22].
TpuBana 3aTrpuMKa BHECEHHS MOXKE IIPH3BECTH
0 TOCTIMHOI MIKOAW, 3MEHIIYIOYH e(peKTHBHICTH
cTpareriii 6opoTsou 3 xBopobamu. KpiM Toro, moBTopHe
3aCTOCYBaHHSI MPOTATOM MEpioy POCTy Moxe OyTh
BOXIUBUM JJII BUKOPIHEHHA HACTYIMHHX iH(EKIii
1 IPOZOBXXEHHS PO ITAKTHKY 3aXBOPIOBaHb [23-25].
OyHrinuAM Ha3WBAIOTh IHBECTHIIEID B CTIHKICTH
riOpugHUX CcHCTEM BHPOOHWITBA HAciHHA. Xoda
MMOYaTKOBI BUTPATH Ha (QYHTIIUAM Ta TXHE 3aCTOCYBaHHS
MOXYTh OyTH 3HAYHUMH, EKOHOMIYHI IepeBaru
BiZ 30UIBIICHAS BPOKAHHOCTI Ta KPAaIIoi SKOCTI HACIHHS
iXx  mepeBepmytoTh.  [locTifiHa  IPOXYKTHUBHICTH
MaTEepUHCBHKHUX JIHIH € BaKJIWBOIO [yl BUPOOHHKIB
riOpuAHOTO HACIHHS 100 3310BOJILHUTH TOTPEOH PUHKY.
Bukopucranns QyHrinuaiB y mociBax MaTepuHCHKUX
JiHIH KyKypylI3U € OCHOBOI CYy4YacHOTO TiOpHIHOTO
HACIHHUITBA. 3axWIIAlOYd Bif TPUOKOBHX XBOpOO,
30epiratoun eekT poTocuHTE3y, QYHTIIMIN BiTIrpaoTh
BaXIUBY pOJb Yy MIiJABHUINCHHI BPOXXAHHOCTI MaTepHH-
ChKUX JiHIA. OCKIIBKH MONMUT HAa BHCOKOIPOIAYKTHUBHI
riOpuan KyKypyI3u TIPOJOBKYE pOCTH, BaKIHMBICTh
BUKOPHCTaHHS (QYHTIIMIIB Al 30€peXeHHsS 3I0pOB’S
1 TPOAYKTUBHOCTI MATEpPHHCHKUX JIiHI HE MOXKHA
repeotiHuTH. [HTerpanis QyHriuaiB y cKiaaHi cparerii
YIPaBJiHHSA ITPOAYKTHBHICTIO CLIBCHKOTOCIIOJAPCHKUX

KyJIbTyp 3QJIMINAIOTBECS BAXIUBHUMHU JUIS  CTaJOTO
BHPOOHUIITBA KYKYPY/A3H B YCHOMY CBITI.

MeTta pocJrigKeHHs

Mera pmochipkeHb — OLIHUTH  €(EeKTHBHICTH

GyHTIinUaiB, SIKi 3aCTOCOBYIOTBCS Ha PI3HHX CTaisxX
POCTY MAaTepHHCHKOI JiHIi KYKYpya3H, BHABHTH LUIIXU
i JIBUIICHHS BPOXKAHOCTI HACIHHS 3aBISIKH HUM.

3ae0anns  HOCHIMKEHDb.  BH3HAYUTH  KIIFOYOBI
CTamii pPOCTY MATEpPHHCHKUX JIHIA  KyKypyI3H,
SIKI HAROLIBII CIPUIAHSTIINBI 10 TPHOKOBHX 3aXBOPIOBAHB
Ta MpoaHali3yBaTH €(EeKTHBHICTh Pi3HUX (YHTILUIIB y
00poTHOi 3 TPUOKOBUME THPEKITIAMI Ha IIUX KPUTHIHUX
CTaJisIX pOCTY.
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ExcnepuMeHTanbHi TOCTIMKEHHS TPOBOJWINACSA B
yMOBaXx  HECTIHKOro  3BOJIOXKEHHA  LleHTpampHOTO
Jlicocrermy.

Marepunceka ninis: P4/440 (GAO 440) — cneui-
IBHO aJanToBaHa JJIsl OTPUMaHHS 3epHa Ta BUPOOHHMII-
TBa CIUPTY. XapaKTepU3YETHCS BUCOKOIO NPOIYKTHBHI-
CTIO, 3aTHICTIO O HIBHJIKOI BTpaTW BOJIOTH IIiJ 4ac
JI03piBaHHs Ta BIAMIHHOIO MOCyXocTilikicTio. JIiHis mMae
CepedHil PiBeHb CTIHKOCTI O CaKKOBUX XBOPOO, TaKUX
sIK myxupuacra caxka (Ustilago zeae) Ta netroua caxxka
(Sporisorium reilianum), 3Bigcu moTpeda y JOOaTKOBOMY
¢yHrinuaHOMY 3axucti. JloOpe amanToBaHa 0 BHPOIIY-
BaHHS B MOHOKYNBTYpi. [IpoTe He mpuaaTHa A0 Mi3HHOTO
30MpaHHsA Yepe3 MIABHINCHUNA PHU3HMK MOUIKOIKCHHS
BPOJKAIO IiJ] YaC HECTIPUSTIMBUX MOTOJHUX YMOB (JIOLIIB
abo 3amopo3kiB). Jly)ke dYyTaHBAa 10 MiHIMAJIbHOTO
00pOOITKY TIpYHTY, IO MPOSBISETHCS Yy 3HIDKCHIM
TMOJIBOBIH CX0XKOCTI Yepe3 HeJOCTaTHI KOHTAKT HAaCIHHS
3 IPYHTOM, TIOTipIIIEHHI aepailii, a TAKOX y IiIBUIICHIH
BPAa3JIUBOCTI 10 Oyp’sIHIB Ta NaTOTEHIB.

CiBOy BapTo 3IilCHIOBAaTH B ONTHUMAaJbHI TEpMiHH,
JULs 3a0€31eUeHHS HaJIeXKHOTO PO3BUTKY Ta IPOPOCTaHHSI.
PexomennoBana 30Ha BupouryBaHus — Cten ta Jlicocrer.

[pyHTH JOCHIZHOI MiNSHKA — XapakTEpHU3YIOThCH
J0OpUMH arpOHOMIYHUMH BJIACTUBOCTSIMU Ta € JTOCHTb
pomounMu. BMicT TymMycy B OpHOMY IIapi CTaHOBHTH
3,8-4,2 %. Y merpoBoMy IIapi 3amac ryMycCy JOCSTae
500-550 ToH Ha rekTap, IO CBIMYUTH MpPO 3HAYHUI
MOTEHITiaJT /IS CITbChKOTOCIIOAapChKOTO BUPOOHUIITRA.

lono eneMeHTIB JKUBIIGHHS: BMICT PYXOMOTO
¢dochopy 3HaxoaUTHCS Yy Mexax 22-24,3 MI/KT IpyHTY,
[0 BIAMOBIa€ CEPEIHBOMY PIBHIO 3a0€3MEUCHOCTI;
BMICT OOMIHHOIO Kajil0 CTaHOBHTH 264—290 Mr/Kkr, 1110
XapaKTepu3yeThesl CEpeHIM piBHEM; BMICT HITPAaTHOTO
a30Ty Mepes MociBoM MicTHThCs Jnine 9,8—10,2Mmr/Kr, 110
BKa3ye Ha HHM3bKY 3a0€3Ie4eHICTh a30ToM i moTpedy B
JIOATKOBOMY a30THOMY yIOOpeHHi. IpyHTH MaroTh
JIOCUTh IMUTBHY CTpYKTypy (ryctmHa 1,15-1,36 r/cm®),
Ta BUCOKY €MHICTh OTTTHHAHHSA — 40 MT' €KBiBaJICHTIB Ha
100 r rpyHTY.

Peaxiiist TpyHTOBOTO PO3YHMHY Bix c1abo KUCIOI 110
HelitpaeHoi  (pH 5,9-7,1), mo € copuaATIMBUM IS
OUTBIIIOCTI KyJIBTYp. Taka peakiiisi He CTBOPIOE YMOB JIJIsI
TOKCHYHOCTI Ta OJIOKYBaHHSI €JIEMEHTIB )KUBJICHHS.

B wizomy, IpyHTH AOCHIAHOI AUISHKH € CHpPUATIN-
BUMH JUIS CIJIbCHKOTO TOCTIO/IAPCTBA, e JUIsl JOCSITHEHHS
BHCOKOI BpOXKaHOCTI ~PEKOMEHIYETHhCS  JI0JIaTKOBE
BHECEHHsI a30THHX JOOpHWB 1, 3ale)KHO Bifl KYJBTYpH,
peryioBaHHS piBHSA Gochopy Ta Kajito.

OCHOBHUMH HIapaMeTpaMHU €KCIIEPUMEHTY OyJIH:

®  ¢pymeiyuou: NOCHIIHKYBAINCS TPH TpEHapaTd —
Axanto [Tmoc (1,0 i/ra), Abakyc (1,75 n/ra) ra Koporer
(0,8 n/ra);

® yac 3acmocyeéauHs: QYHTIOUAA  33aCTOCO-
BYBaJIUCSA Ha PI3HUX CTalisiX PO3BUTKY KYKypyA3U — y
¢dasi 8 muctkiB (V8), das3i Bukumanus Bojoti (VT)
Ta y koMOiHaIlii nux neox ¢as (V8+VT).

OO6mikoBa moma MiISHKK  cTaHOBMIa | ra,
MOBTOPHICTh TPHUKpaTHAa, pO3MIlIEHHsS BapiaHTIiB —
pannomizoBaHe. Ha KoHTpoibHOMY BapiaHTi (YHTIIHIN

He 3acTocoByBaIuCA. lle MO3BOJMMIO TOYHO OLIHHUTH
BIUIMB 00pOOOK, BHKIIIOYAIOYM CTOPOHHI UYWHHUKH.
30upaHHs Ta OOJIK ypOXar Ta BH3HAYCHHS BOJIOTOCTI
IPOBOIWIM B (pa3y MOBHOI CTHIIIOCTI 3epHA KOMOAHOM
OXBO 2460 3 x0XHOI AUISHKK A0CIHiay. YpoKaiHICTh
3epHa KYyKypyIO3W TepepaxoByBaJIM Ha CTaHIapTHY
Boutoricts 14 %.

Axanro Ilmoc — JIBOKOMIIOHCHTHHH (QYHTIiIHL
Ha OCHOBI CTPOOULTYpHHY 3 BHUpPaXCHHUM (i3i0IOTIIHIM
e(eKTOM JUIA 3aXUCTY 0araTboX KyIabTyp. BmicT miroumx
pedoBHH — miKokcicTpobOin, 200 r/nm + mUIpOKOHA30I,
80r/n. € ¢yHrinuaoM 3 BupaxeHHM (Pi3i0TOTITHIM
e(peKTOM /IS 3aXHUCTY LIMPOKOTO CIEKTPY KYJIbTYP.

Abakyc — IBOKOMIIOHEHTHHUI (YHTIIUI, Ma€e Pi3HUM
MeXaHi3M [ii Ta PO3MOALTY IFOYMX  PEYOBHH.
Enokcukonazon (62,5 /1) akTHBHO TIOTJIIMHAETHCS JIUCTO-
BOIO TJIACTHHOIO Ta CUCTEMHO IEPEMILIYETHCS y POCIIHHI,
Ma€ 3aXHMCHy Ta JiKyBanbHy mifo. IlipaxioctpoOin
(62,5 /1) npurHivye picT MIIETi0 Ta CIIOPOHOIICHHS y
rpuOiB IUIIXOM IHTIOYBaHHS TUXaHHS.

Koponer — kom0iHoBanuii ¢yHrinma meso-
CHUCTEMHOi Jii TPOTH IIUPOKOTO CIIEKTPY XBOPOO.
Bomnomie BuCOKOIO MpO(DiTaKTHYHOIO Ta IiKYBaJbHOIO
€0 TPOTH ipKi Ta TENBMIHTOCHOPIO3Y KYKypyI3H.
Tpudmnokcictpobin (100 r/n) HaneXuTh 10 CTPOOLTY-
PHHIB, — TIOPYIIye TPONIEC IUXaHHSI B MITOXOHIPIsIX
KIiTHH maroreHa. TeOGykonazon (200 r/m) HaneXxuTh 10
TPUA30JiB, HOTO Jisl MOJSATa€ y MPUTHIYEHHI PO3BUTKY
ripiB Ta TpUOHMUII 3a paxyHOK IOPYLICHHsS 010CHHTE3y
CTEpOJIiB Y KIITHHHII MeMOpaHi.

Pe3yabTaT T2 iX 00roBOpeHHs

AHaNi3yl0Un  JaHi  JOCIHiKeHb, BCTAHOBICHO,
o MarepuHchKa JiiHist P4/440 nmpoxemoHcTpyBana 3Ha-
YHY Bapialliro ypokaifHOCTi 3aJIe’KHO Bi QYHTIIHIIB, IO
BUKOPHCTOBYBaNMcs Ta a3 ix BHeceHHS (madn. ).
B cepemnpomy 3a pokm mocmimxenb (2021-2023 pp.)
HalOiIbIIa yporkaliHicTh Oyna 3adikcoBaHa Ha BapiaHTI
ne 3acrocoByBayu (yHrinua Abakyc y daszax V8+VT —
5,01 1/ra, mio Ha 25 % OlibIle MOPIBHIHO 3 KOHTPOJIEM.

Bukopucranns QyHrinpay AkaHTo Iioc 'y ¢aszax
V8+VT, nemMoHCTpye MaKCHUMallbHY BpOXaHHICTh
5,00 T/ra. BHecenHs mporo x mnpemapary y dasy
KyKypya3u V8 3a0e3medmio cepenHio ypoxalHICTh
4,43 t/ra, a BHeceHHs y (azi VT — 4,90 T/ra.

VY mopiBHSHHI 3 JIBOMa TIOTEPEIHIMHU IpenapaTramMmu
KopoHer moka3aB HIDKYi pe3yibTaTdH. MaKCHMalIbHY
BpOXaiHiCTh 3a(ikcOBaHO y pa3i 3acTOCyBaHHS
y ¢azax V8+VT — 4,55 1/ra. Cepenus ypoxaiHiCTh
y ¢a3i BaecenHs V8 — 4,39 t/ratay dazi VT — 4,45 1/ra
BIJIIIOBIIHO.

VY mnopiBHSHHI 3 JBOMa MONEPEAHIMU IpenapaTamu
KopoHer nokasaB HIXY1 pe3ysibTaTd. MakcuMaibHy Bpo-
JKaWHICTh 3apiKCOBAaHO y pasi 3acTocyBaHHA y (asax
V8+VT — 4,55 1/ra. Cepennst ypoxaiiHicts y ¢a3i BHe-
cenns V8 —4,39 t/ratay ¢azi VT — 4,45 1/ra BignosigHo.

KonTpomsHwmii BapiaHT 6e3 BHUKOPHUCTAHHS
(yHTIIIIB IEMOHCTPYBAB HAWHIDKYY ypPOXKAHHICTB, sIKa
B cepelHbOMYy 3a TpH poku craHoBuna 4,02 1/ra,
110 MiATBEPKYE 3HAUYIIICTh (DYHTILIUIHOTO 3aXUCTY JJIsI
MIABUIICHHS BPOKaWHOCTI.
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Taoauns 1

VYpoxkaiinicte MatepuHchKoi JiHiT P4/440 3anexHo Bij QyHrinmaiB Ta ix ¢a3u BHeceHHs (T/Ta)

Hopma BHeceHHs,

Ti6pun [penapat

®da3a BHECEHHs

Poku TIPOBEACHHSA

n/ra 2021 2022 2023 cepeHe
KonTpous (6e3 GpyHrinuais) 4,11 3,79 4,17 4,02
1,0 V8 4,39 4,28 4,63 4,43
AKaHTO ITIOC 1,0 VT 498 4,75 4,97 4,90
1,0 V8+VT 5,05 4,86 5,09 5,00
1,75 V8 4,55 4,18 4,63 4,45
P4/440 Abaxyc 1,75 VT 4,94 4,66 5,03 4,88
1,75 V8+VT 5,15 4,72 5,16 5,01
0,8 V8 4,35 4,23 4,58 4,39
Koponer 0,8 VT 4,5 4,02 4,84 4,45
0,8 V8+VT 4,65 4,15 4,86 4,55
HIP Poku 0,05
HIP Oyrinuyg 0,06
HIP daza BHECEHHS 0,06
HIP Poxn*®yrinug 0,09
HIP Poxu*®yrinun*daza BHECEHHS 0,16

AmHani3yloun Bapialilo 3a pOKaMH BCTaHOBJICHO,
mo y 2023 poui, yepe3 CHpUATIMBINI MOTOAHI YMOBH,
yci BapiaHTH IOKa3alM BHUILI NMOKa3HUKH YpPOXKalHOCTI
nopiBasiHOo 3 2021 Tta 2022 pokamu. s mpukiany,
YpOsKallHICTh Ha BapiaHTaX i3 3aCTOCYBaHHSAM (YHTIIHAIY
Abakyc y dazax V8+VT y 2023 pomi ckmana 5,16 T/ra,
110 TIEPEBUIIYE CEPETHE 3HAUCHHS 32 POKAMH.

PesymbraTi TakoX MiIKPECHIOIOTH, IO HABITH 3a
YMOB CEpeIHbOI CTIHKOCTI 0 XBOPOO Yy MaTepHHCHKOI
minii P4/440, BukopuctaHHA (QYHTIOUOIB 3HAYHO
301IBIIIY€E HOTO MPOAYKTHBHICTE. L{e 0COOIUBO BaXKIMBO

Taoaunsa 2

JUIE YMOB MOHOKYJIBTYPH, JI€¢ XBOPOOUM MOXYTh Martu
KyMYJISITHBHUH €(eKT.

AHaJti3 OTpUMaHUX PE3YJIbTATiB IMiITBEPIUB 3HAYHHI
BIUIMB (DYHTILMIHOTO 3aXUCTY Ha YPOXKalHICTh MaTepUH-
cbkoi JiHii P4/440, a TakoX OIUTBHICTS BHOOPY ONTUMAITh-
HUX (a3 BHeCEHHs Ui mpenapary. [Ipore Ui mmpiioro
PO3yMiHHS B3aeMOJii (hakTopiB, TaKuX SIK TUM (YHTILHAY,
(ha3a BHECEHHSI Ta POKH JOCHIKEHb, OyB TIPOBEICHHUIA AHC-
nepciitanii anamiz (ANOVA). Lleii aHami3 103BOJINB BH3HA-
YHTH HE JIAIIIE TOJIOBHI e(heKTH, ae i B3aeMoii Mix (pakTo-
paMu, 110 CyTTEBO BIUTMBAIOTH HA YPOXKANHHICTD (maod. 2).

PesynbraTy qucnepciiHOro aHasi3y BILIMBY (haKTOPIB HAa BPOXKAUHICTh KYKypy/ 13U (T/Ta)

Effect SS Deg. of Freedom MS F p

Intercept 1739,261 1 1739,261 1742488 0,000000
Poxnu 2,834 2 1,417 141,9 0,000000
OyHrinua 3,383 2 1,691 169,5 0,000000
®a3za BHECEHHS 4,614 2 2,307 231,1 0,000000
Poxu*®ywnrinua 0,35 4 0,087 8,8 0,000016
Poxu*®a3a BHeCEHHS 0,031 4 0,008 0,8 0,544588
®yurinun*daza BHECEHHS 0,008 4 0,002 0,2 0,936407
Poxu*®ynrinun *®aza BHECEHHS 0,203 8 0,025 2,5 0,019934
Error 0,539 54 0,01 - -

Ipumimku: SS — cyma kBazapariB; MS — cepenniit kBaapar; F — 3HaueHHs kputepito Dimepa; p — piBeHb CTATUCTUYHOT 3HAYYIIOCTI.

Buxopsun 3 JaHUX QUCHEPCIHOTO aHali3y BCTaHOB- Oynrinua*daza BHECEHHS HE Malld CTaTUCTUYHO

JICHO, 10 T'OJIOBHI ()aKTOpU — POKH JOCIIJDKEHb, THUI
¢yHrimury Ta Qasa BHECEHHS Mald CTaTUCTUYHO
3HAQUYNIMH  BIUIMB HA  BPOXKAWHICTE  KYKypyI3u
(p <0,000001). Hait6inbimmit eext y 3arajabpHy Bapialiro
BpOXalHOCTI BHecnn (a3um BHECEHHS (YHTIIHIIB
(F =231,1) Ta Bubip ¢pyrrimumy (F = 169,5).

B3aemonii Mix (pakTOpaMu TaKOK IMOKA3aJIH iCTOTHHH
BmB. Binrak, B3aemomis Poxu*®ymrinma Oyma
3Hagymoo (p < 0,000001), mo cBig9uTh TPO TE,
o0 TOTOMHI yYMOBH Ta arpoKIiMaTHYHI OCOOJIMBOCTI
KO)KHOTO POKY JOCHI/DKeHHsI Majd 3HAa4YHUi BILUIMB
Ha e(eKTHBHICTh OKpeMHX mpemnaparis. Hampukian,
y CHOPUSITIMBUX MOTOAHUX yMoBax 2023 poky QyHrinmg
AbGakyc y (azax V8+VT 3abe3meunB MakCHMaIbHUN
MOKAa3HUK YypoxaWHoCTI — 5,16 T/ra, TOAl SIK y MEHII
cnpusTimBoMy 2022 poni ypokaiHICTh 3HH3WIIACS IO
4,72 t/ra. B3aemonmii Poku * ®a3za BHeceHHS Ta

3HAYyNIOTO BIUIMBY Ha BpOXaiHICTh. B cBOI uepry
B3aemoisi Tppox (akropiB  (Poxu*®ynrinun* Pasza
BHeceHHs1) Oyna nocuth 3Hauymoro — p = 0,0199, mo
BKa3y€ Ha MOXIIUBUI CKJIQJHUA KOMOIHOBaHHU BILIHB
X (QaxTopis.

Ha pucynky 1 mokasaHo, 5K pi3HI (akTopu
(pynrinuom, ¢asu BHeceHHs, X B3aeMomis Ta iHIIN)
BIUIMBAIOTh HA Bapialil0 BPOXKAWHOCTI KYKypYyI3H,
BIJIIOBITHO J0 pe3yNIBTATIB JUCIIEPCIHHOTO aHAaTI3y.

AHani3 JaHuX AEMOHCTpPYE, 10 HAWOUIBIINN BILTHB
Ha Bapialfiro BpOXKaifHOCTI MaTepPUHCHKOI JTiHii Mae ¢a3za
BHeceHHS QyHTinuaiB — 39 % Bixm 3arampHoro. Lle
Oo3Hadae Te, Mo miadip (asm KyKypya3d I dHac
3aCTOCYBaHHs Ipenapary € KIIYOBUM Yy 3abe3ledeHHi
e(eKTUBHOCTI (PYHTIL[ITHOIO BHECECHHS.

HactynHuM ¢akTopoM 3a 3HAYYIIICTIO € BHOIp
camoro mpemnapary (28 %), 110 BKa3dye Ha BHUCOKY
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3aJIEKHICTh YPOXKAHHOCTI Bl O10JIOTIYHUX BIACTHBOCTEN
rpenapary, Takux sik CIeKTp Jii, CTIHKICTh 10 MaToreHiB
Ta WOro e(exkTHBHICTh 32 KOHKPETHHUX arpOTeXHIYHHX
ymoB. LlikaBo, 10 Takuii pe3yabTaT NEMOHCTPYE, MIO
HaBITh HaWKpamui (QyHCIMUI HE 3MOXe 3a0e3MmeyuTH
MaKCHMabHY e(EeKTHBHICTb, SIKIIO HOTO 3aCTOCOBYBATH
y HEBIANOBIAHKUI Yac ab0 y (asi, 1110 He ONTUMAIbHA IS
PO3BUTKY POCIHH 4H il mpenapary.

2%| 3%
%

L

M Poku

M OyHrinug

M Da3a BHECEHHS

M Poku * QpyHrinug

M Poku * pyHrinun* ¢asa BHECEHHS
M [nmmi paxropu

Puc. 1. YacTka BIDTUBY AOCHIIKyBaHUX (PaKTOPiB

®dakrop "Poku", Akl OXOIIIOE€ BIUIMB TOTOJHUX
YMOB 1 arpoKiIiMaTMYHUX 3MiH, 3a0esneunB 24 %
Bapiauii. lle JeMOHCTpYE CyTTEBY 3ale)KHICTh pe3ylibTa-
TUBHOCTI (DYyHTIIMIHOTO 3aXUCTY BiJ KJIIMaTHYHUX YMOB
KOXKHOTO POKy. B3aemonist Mix (akropamu, TaKUMH SK
Poxu * ¢pynrinun (3 %) Ta Poxu * dynrinua * ¢asza
BHeceHHS (2 %), Maia MEHIIWH BIDIMB, IO CBiTYHTH
PO HE3AICKHHUNA XapakTep OUIBIIOCTI JOCIIIKEHIX
(axTopis.

[HmIi hakTOpH, IO BKIFOYAIOTH MOXITUBI IOXHOKHU Ta
HeNpsiMi BIUIMBH, CTaHOBIATH Jmme 4 % Bapiauii,
IO MiATBEP/DKYE TOYHICTH JOCIHIKEHHS Ta IMPaBUIIb-
HICTh 00paHOT METOIUKH.

OTpumMaHi pe3ynbTaTd Ie pa3  MiJKPECIOTh
Ba)XXJIMBICTh KOMIUIEKCHOTO TIIXOMy 1O IUIaHyBaHHS
arpoTeXHIYHUX  3aXOo;iB.  30KpeMa,  BpaxyBaHHI
dasu pocTy poOCIMHU 1 cHenu(iYHUX XapaKTEPUCTHK
GyHTIUOIB, J03BOJISE 3HAYHO MIJBHIIUTH MPOAYK-
THUBHICTb MATEPHHCBKHUX JiHIM, 3HWKYIOUH IIPH LILOMY
PU3HMKH HEJOOTPUMAaHHS BPOXKAIO Yepe3 XBOPOOH.

BucHoBkn

Ha ocHOBI mnpoBeieHHX TPHUPIUHHUX JIOCHIKEHb
BCTaHOBJICHO 3HAYHWI BIUIMB (PYHTILMAHOTO 3aXHCTY,
(a3 BHeceHHs Mpernapary Ta IMOTOJHUX YMOB pi3HHX
POKIB Ha ypoOXaWHICTh MaTEPHHCHKOI JiHII Tibpumy

P4/440. Otpumani pe3ynbTaTi J03BOJSIOTH 3pOOUTH TaKi
BUCHOBKH:

1. EpexTuBHICTS BHECEHHA (YHTIUAIB: TpemapaT
Abakyc 3a0e3neunB HaWBHUILYy BpPOKaiHICTH, 0COOIHBO
IpHU 3acTOCyBaHHI #oro y ¢asax V8+VT, cepenniit
noka3Huk 5,01 1/ra. /IBa iHmm ¢GyHriimmm AKaHTO TUTIOC 1
Koponer, = Takox  HPOJEMOHCTPYBaJIHd  CYTTEBE
MiZBUIIEHHS yPOXXalHOCTI Y HOPIBHSHHI 3 KOHTPOJIEM,
npoTe iXHs e(peKTUBHICTh OyJia MEHIIOIO.

2. Bubip ¢a3u BHeceHHs: KOMOIHOBaHE BHECCHHS
¢yHTinUAIB y 1B KIOYOBI (a3 pO3BUTKY KyKypyO3H
(V8+VT) 3abe3nedye MakcUMalIbHUI 3aXHCT POCIUH Ta
cTabLTBHO BUCOKI IOKa3HUKH BpOXkalHOCTI. Lle cBiqunTh
PO BaXJIMBICTH 3aXHCTy SK HAa BETETATHBHOMY eTalli
PO3BUTKY pOCIHMHH, Tak 1 y ¢a3i ¢GopmyBaHHS
PETPOIyKTUBHHUX OpIaHiB.

3. Posib MOrOJHUX YMOB: PE3yJIbTAaTH JAUCIIEPCIHHOTO
aHaJi3y MiATBEPAWIIM, 1O MOTOIHI YMOBHU PI3HHX POKIB
MarOTh CYTTEBUI BIUIMB Ha €(DeKTHBHICTh (DYHTILIU/IB, 1110
MIJKPECITIOE BAXKIJIMBICTh aJalTallii TEXHOJIOTIH 3aXUCTY
JI0 KOHKPETHUX KIIIMATHIHUX YMOB.

Ilepcnexmueu noodanvuux 0Oocniodicenb. 3a JOMO-
MOTOK OTPUMAHMX JAHUX BH3HAYCHO OCHOBHI HATIPSIMHU
MOJJAIBIIHX JIOCHIPKEHB!

. BUBYNTH BIUIMB 3aCTOCOBAaHUX (DyHTIIUIB
HE JWMIIEe Ha BPOXKaWHICTh, ale ¥ Ha SKICHI NMOKa3HUKU
3epHa, 30KpeMa BMICT OUIKa Ta KpOXMallio, BayJIUBI IS
CIMPTOBOTO BUPOOHHIITBA;

e  JOCIIONUTH e(peKTHBHICTH (hyHTIHIHOTO
3aXMCTy Ha IHIIMX TiOpHaax KyKypyA3W Ui y3araib-
HEHHSI pe3yJIbTaTiB;

®  PO3MIISIHYTH B33a€EMOJIiI0 (YHTIIHIHOTO 3aXHCTY
3 IHIOUMH arpoTeXHIYHUMH (AaKTOpaMHu, TaKHUMHU SK
TyCTOTa TIOCIBYy Ta PiBEHb 3a0€3MEYEHOCT] eleMEHTaMHU
JKUBJICHHSI.

3aranoM, OTpMMaHi  BHCHOBKH  JO03BOJISIHOTH
BU3HAYUTH MPAaKTHYHE 3HAYCHHS [UI BIOCKOHAJICHHS
CHCTEMH 3aXHCTy MATEPUHCHKHMX JiHIH KyKypymI3u.
Le cnpusie miABUIEHHIO iX MPOIYKTUBHOCTI Ta €()EKTHB-
HOMY BHKOPHCTAHHIO arpOTEXHIYHUX 3aXOMiB Y BHPOO-
HUIITBI HACIHHA.

KonduikT intepeciB

ABTOpH CTBEpIKYIOTH TPO BIiJCYTHICTH KOHQIIKTY
iHTepeCciB MO0 iXHHOTO BHKIAAYy Ta pE3yJIbTaTiB
OCHIIKEHD.
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G. Pospielova Modern scientific and practical views were systematized on introducing environmentally safe technologies that

E-mail: envisage decreasing or refusing synthetic mineral fertilizers and chemical plant protection means and maximal using
apospelova.pdau@gmail.com  Diological agents to improve soil fertility, inhibit the development of harmful organisms as well as taking the
complex of measures aimed at improving the conditions of yield formation. Agro-biological modernization of plant
protection is impossible without developing and introducing modern assortment of microbiological and chemical
means of plant protection having lenient action. Possessing anti-stress properties, such preparations activate
protective mechanisms of plant resistance to over-wetting, drought, and frosts. Taking into account all the above
mentioned, the active use of poly-functional combinations will enable to raise the effectiveness of cultivation
technologies for the majority of crops, including winter wheat. The purpose of the study was to find out the impact
of poly-functional preparations of natural origin on the level of winter wheat disease development and the crop
productivity. According to the results of investigations conducted during 2022-2024, the positive effect of
pre-sowing winter wheat seed treatment with the solutions of Phytocide and Bio-Mag on field plant germination and
their anti-stress properties was detected. The improvement of phyto-sanitary condition of grain agro-ecosystem was
noted by decreasing the spread of root rots to economically unappreciable level (7.5 and 5.2 % during the years of
research) and prolonged effect of seed treatment with the tested bio-preparations on the formation of yield structure
elements (on the average, the productive plant layering capacity increased by 10.3 %, grain content — by 12.2 %,
kernel weight per spike — by 8.3 %). The fungi-static effect of the bio-preparations as to the causative agents of root
rots was revealed. The effect is ensured by the manifestation of elicitoral impact at the expense of producing plant
resistance inductors to diseases. The highest level of anti-fungal impact was manifested at composite application of
bio-preparations: the technical effectiveness concerning root rots made 51.8 %.

Keywords: bio-preparations, winter wheat, phyto-sanitary condition, stimulating effect, effectiveness of bio-
preparations, seed sowing qualities.
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E¢exTnBHicTh 3acTOCYBaHHS OionpenapartiB Ha MIIEHULi 03UMI

I'. [1. llocmrenosa | H. I1. Kosanenxko | C. B. ITocmenos | C. O. JIutBunenko | K. C. CuBam

IlonTaBchkuii AepkaBHUI
arpapHHUi yHIBEPCHUTET,
[TonraBa, Ykpaina

CHCcTeMaTH30BaHO Cy4yacHI HAyKOBi Ta MpPaKTH4YHI IMOTJISAM HA BIPOBA/DKCHHS EKOJOTIYHO Oe3MmedHux
TEXHOJIOTiH, 110 HepexdayaroTh CKOPOYCHHs abo BiAMOBY Bil CHHTETHYHHX MiHEpaJbHHX HOOPHB 1 XiMiUHHX
3ac00iB 3aXUCTy POCIINH 32 MAKCHMAaJIbHOTO BUKOPHUCTaHHs Oi0JIOrYHUX areHTIB IiJBUILEHHS POIIOYOCTI IPYHTIB,
NPUTHIYCHHS. PO3BUTKY IIKI/UIMBHX OpPraHI3MIiB, a TaKoX 3iHCHCHHS KOMIUIEKCY 3aXOMiB, CIPSIMOBAHHX Ha
MOKpAIeHHs] YMOB (hOPMYyBaHHS BpOKalo. ArpoOioNoriyHa MOJIEpHI3allis 3aXHCTy POCIMH HEMOXJHBa 0Oe3
PO3pOOKH 1 BIIPOBADKEHHS CYYaCHOTO aCOPTUMEHTY MiKpPOOiOJIOriYHHX 1 XIMIYHHX 3aC001B 3aXUCTY POCIIHH IaJHOL
nii. Boyozitoun aHTHCTPECOBUMHU BIACTUBOCTSIMH TaKi IpeHapaTd aKTHBI3YIOTh 3aXHMCHI MEXaHI3MU CTIHKOCTI
POCIHMH 1O HEpe3BOJIOKEHHs, ITOCYXH, BHCOKHX TeMIIepaTyp Ta NPUMOPO3KiB. 3 OnIsIy Ha Iie, aKTHBHE
BUKOPHCTAHHS NMOTi()YHKIIOHATPHUX CIIONYK HACTh 3MOTY IiJIBUIUTH €(pEKTUBHICTh TEXHOIOTill BUPOIIYBaHHS
MepeBaXKHOi OLIBIIOCT] CITBCHKOrOCHOAAPCHKUX KYyIBTYp, B TOMY YHCHI 1 IIIEHHII 03uMMOi. MeToio daHoro
JOCTi/pKeHHST Oylo 3’sicyBaTd BIUIMB NONi(YHKIIOHAIBHUX MpenapaTiB IPHPOJHOTO MOXOMKEHHS Ha piBEeHb
PO3BUTKY XBOPOO i MPOTyKTUBHICTB MIICHULI 03UMOi. 32 pe3yJIbTaTaMH JA0CIIKEHb IPOBEICHUX BIIPOIOBXK 2022—
2024 pp. BHSBICHO IO3UTHBHHII BIUIMB JONOCIBHOI arumikamii HaciHHS HIIEHHII O03UMOI OiompenapaTamu
®itorun, p. Ta bioMar, p. Ha ONTBOBY CXOXICTh POCIHH Ta IX aHTUCTPECOBI BIACTUBOCTI. BinMiueHO MOKpaleHHs
¢iTocaHiTapHOrO CTaHy 3€pPHOBOTO arpoIleHO3y 3a PaxyHOK 3MEHIICHHS MOIIMPEHHS KOPEHEBUX THUIEH 10
€KOHOMIYHO HeBiquyTHOro piBHS (7,51 5,2 % 3a pokaMu JOCTiIKEHHs) Ta IPOJIOHTOBaHUM e)eKT artikanii HaciHHA
TECTOBaHMMH OiompenaparaMu Ha (HOPMYyBaHHsS €JIEMEHTIB CTPYKTYPU BpOKaro (B CEpPEeHbOMY IPOJYKTUBHA
Kymucticts 3pocna Ha 10,3 %, o3epHeHicTh Konocy — Ha 12,2 %, maca 3epHa 3 Kosocy — Ha 8,3 %). BusaBieno
¢yHricraTuyHui edext OiomnpenapariB BiIHOCHO 30yJHUKIB KOPEHEBUX T'HUJICH, KU 3a0€3MeUyeThCs MPOSIBOM
€JICITOPHOTO e(eKTy 3a PaXyHOK HPOJYKYBAaHHS IHAYKTOPIB CTIHKOCTI pociauH 10 xBopoO. HaliBuumii piBeHb
aHTU(YTanbHOI /1ii IPOSBUBCS 32 KOMIIO3UTHOTO BUKOPHCTAaHHs OlonpenapaTiB: TeXHiYHA €(EeKTHBHICTh BiZIHOCHO
KOpeHeBUX rHujiel cranoBmia 51,8 %.

KumiouoBi ciioBa: GionpenaparH, MIIeHUL 03UMa, (iTocaHITapHUil CTaH, CTUMYIIOIOUYHI eeKT, eheKTHBHICTD
Giompenaparis, IOCIBHI SIKOCTI HACIHHS.

Bi6aiorpadiunnii onuc mus wuryBannsi: [locnenosa I'. /1., Kosanenxo H. I1., Ilocnenog C. B., Jlumeunenxo C. O., Cusaw K. C. EdexruBHicTb
3aCTOCYBaHHs OionpenapariB Ha NMIeHULI 03uMiil. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 37-42.
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Beryn

B cywacHux ymoBax arpapHoro BUpPOOHHIITBA
AKTHBHO PO3pOOJISIOTHCS 1 BIPOBAKYIOTHCS €KOJIOTIHHO
Oe3redHi TEXHOJOTIi, M0 NependavyaloTb CKOPOUYCHHS
abo BIZIMOBY BiJi CHHTETUYHUX MiHEPAIGHUX JTOOPHUB
1 XIMIYHUX 3aC00iB 3aXHCTy POCIHH 32 MakCHMAaJbHOTO
BUKOPHCTaHHA  OIONIOTIYHMX  areHTiB  IIiBUIICHHS
POIIOYOCTI TPYHTIB, IPUTHIYCHHAS PO3BUTKY IIKiIIHBIX
OpTaHi3MiB, a TaKOX 3MIHCHCHHS KOMIUIEKCY 3aXOJIiB,
CIPSIMOBAaHMX Ha IOKPAIIEHHS YMOB (OpMyBaHHS
Bpoxaro [14, 18,27, 29, 30].

JlocmimkeHHSAMH ~ BITYM3HSHUX 1  3aKOPAOHHHUX
HAyKOBIIIB JIOBE/ICHO IMYHOCTHMYJIIOIOUWII BIUIUB Ha
POCIIMHH JeSKUX MO yHKIIOHANEHUX Npenapatis [3, 15].
Kpim Toro, arpo0iosioriuHa MoJepHi3alis 3aXUCTy
pOCIMH HeMOInBa 0e3 po3poOKH 1 BIPOBAIKEHHS
CY4acHOTO aCOPTUMEHTY MiIKpOOIOJIOTIYHMX 1 XIMIYHHX
3ac00iB 3aXKMCTy POCIIMH INaaHO1 mii [8, 21].

Bomnopiroun aHTHCTPECOBHMH BJIACTHBOCTSIMH TaKi
rpenapary akTHBI3YIOTb 3aXMCHI MEXaHI3MH CTIHKOCTI
POCIIMH 110 TIEPEe3BOJIOKEHHS, MOCYXH, BUCOKUX TeMIIe-
patyp Ta NpUMOPO3KiB. 3 OISy HA I, aKTHBHE BUKOPH-
CTaHHA TONI(QYHKIIOHATHHUX CIIONYK JacTh 3MOTY
MiIBUIIUTH e(PEKTUBHICTh TEXHOJOTIH BUPOIILyBaHHS
TIepPEeBaXKHOT OipIIocTi CLITBCHKOTOCTIOTAPCHKIX
KYJIbTYyp, B TOMY YHKCIIi 1 mIeHuIi o3umoi [2, 9, 12, 23].

Hapasi B CBiTI HapaxOBYEThCA MOHAA 5,5 THC. MOJIi-
¢dyHkioHaBHUX TIpenapaTiB [3, 28], Oinblna yacTuHA
akux — (izionoriydi abo CTPYKTypHi aHanord ¢irto-
TOPMOHIB, 3/1aTHI aKTUBHO BIUIMBATH HAa OCHOBHI (DYHKIII{
POCIIMHHOTO OpraHi3My, a camMe Ha 3alycK 1 repeoir
¢izionoriyaux i Mmop¢oreneTnyHNX npouecis [3, 15, 31].

VYBara HayKOBIiB CHpSIMOBaHa Ha BHUPIIICHHA
mpoOJeMH MIABUIICHHS aJalTHBHUX MOXIIHMBOCTEH
pocnuH. BaJmBOIO B JaHOMY AacleKTi € IHZYKIISA
HaOyTOrO IMyHITETY TOOTO (iTOIMyHOKOPEKITis (TIPHUHITH-
IMOBO HOBHWH MigXig IO 3aXHCTy POCIUH BiJ XBOpOO;
IHAYKTOp CTIMKOCTI aKTWBI3ye 3aXWCHI (YHKIII, ame He
BIUIMBae Oe3mocepennbo Ha maroreH) [3, 4, 11]. Ha
BiIMiIHY Bifg QYHTIOUIIB IHAYKTOPH IMYHITETY He
BUKJIMKaIOTh (hopmyBanHsi pe3ucteHTHOCTI [18]. Oxpim
TOrO, BOHHM IHTEHCU(]IKYIOTh (i3ion0oro-6ioximiuHi
TPOIIECH B POCITMHAX, MiJCHIIOIOTh BIIACHH IMYHITET 1 HA
il OCHOBI IHIYKYIOTh Y POCIHH KOMIUIEKCHY HeCIelH-
(iuHy CTIMKICTh 10 HECHPUSTIMBUX MOTOAHNX (paKkTOpiB
CepelOBHINA i PI3HUX BHUIIB ATOTCHIB, CIIPUAIOTH IIPOSIBY
PICTCTUMYIIOIOUHX TIPOIIECiB B pociuHax [17, 26].

B Vkpaini mobpe 3apekomenayBamu cebe Oio-
mpermapatd Ha OCHOBI OakTepili-aHTaroHicTiB  (iTo-
maToreHiB pomiB Bacillus i Pseudomonas Ta ix MmeTta-
6omirtie [30]. BoHnm pexomeHmoBaHi SK A 0OpOOKH
MTOCIBHOTO Matepiaiy, Tak i sl OONPUCKYBAaHHS POCIHH
B MIEpi0j] aKTUBHOTO POCTY (IIPOTH ILTICHSBIHHS HACIHHSI,
SIKE BUKJIMKAETHCS MEPEBAKHO canpoiTHUMU rprbamu,
¢y3apio3Hoi, cipoi 1 Oinoi rHuUnel, OakTepiabHUX
xBopo0) [24]. Cepem OioareHTiB TrpuOHOI TPUPOIU
HalJacTille BUKOPUCTOBYIOTh rpubH pony Trichoderma,
SIKI 37aTHI CTHUMYJIIOBaTH PICT POCIHMH Ta BHKIMKATH
CHCTeMHY iHIyKOBaHy CTiHKicTh [5, 10, 25, 32].

Takox, B SIKOCTI JIFOUMX PEUYOBHH BHKOPHUCTOBYIOTbH
CHHTE30BaHI MIKpoOpraHiaMaMl aHTHOIOTHKH 3/aTHi
MIPUTHIYyBaTH KHUTTEISITBHICTD (iTomaTOreHHNX

MikpomineTiB [18, 30]. I3 BiTYM3HSHMX aHTHOIOTHKIB
HaWOUIBIl ~ MOWIMPEHUH  (iToOakTepioMiUMH,  SKUi
BOJIOZII€ IIMPOKUM CHEKTPOM OakTepuinuaHoi i ¢yHri-
uaHol aii [20].

[Ile ogHMM HampsMOM IIOKpAIllEHHS CTaHy arpo-
LICHO3IB € BUKOPHUCTaHAaHHS (iTOropMoHiB ((hi3i0JI0TriyHO
akTuBHI peyoBuHH (DPAP) cuHTE30BaHI pOCIMHAMH).
B manmx KOHIIEHTpAIlisIX BOHU (10’9—10'15M) BIIMBAIOTH
Ha OOMiH PEYOBHH BHIIMX POCJHH, IO NPH3BOAUTH JIO
MOMITHUX 3MiH B iX pocTi i po3BuTKy. lo #aHOi rpynu
®AP BigHOCATBCA TiOEpeNiHu, ayKCHHH, IIHTOKIHWHH,
a0cIr30Ba i ’KaCMOHOBA KHUCJIOTH, €THIICH Ta iH. [3, 23, 31].

Meta nocaiaKeHHs

Mera  JochmiKeHb: 3’sACyBaTM  BIUIMB  IOJI-
(hyHKIIOHABHUX IpenapatiB MPUPOJHOTO MOXOHKEHHS
Ha piBE€Hb PO3BUTKY XBOPOO i MPOIYKTHBHICTH IIICHHUII
03UMOI.

3asoanns docniodicenns: OLIHWUTH BIUTMB Olomperna-
pariB Ha QiTocaHiTapHUH CTaH 1 YpOXKalHICTh MIIEHMII
03MMO{; BH3HAYUTH TEXHIYHY €(EKTHBHICTH Iepel-
MOCiBHOT 00pOOKY HaCiHHA OiojoriyHMMHE (QYHTITHIAMY;

3’ACyBaTH BIUIMB [OCTI/DKYBaHMUX IIperapariB  Ha
€JIEMEHTH CTPYKTYPH YPOOKal0 MIIEHHI 03UMOi.
Martepianu i MmeTonu
JlabopaTtopni  mocmimm mpoBommwim y  2022—

2024 pokax Ha kadenpi 3axucty pocius [lomTaBcbKoro
JEeP)KaBHOTO ~ arpapHOTO  YHIBEPCHTETY, TIIOJbOBI B
COI «Tatiana» Jly6encbkoro pationy IlonraBcekoi
obmacti. B sKoCTi TecT-00’€KTy BUKOPHCTOBYBABCS COPT
MIIeHUI 03uMoi biarogapka ogechka.

JocnimkyBanucs 6ionpenaparu ditorua, p. (5 11/T)
ta bioMar (Asorpan A), p. (21/T) ans gonociBHOI
00pOOKH HACIHHSL.

BusnaueHHs NOCIBHMX SIKOCTEH HAciHHS 3JilCHIO-
BAIM METOJOM IIPOpPOILIYBAaHHS Yy BOJIOTIH Kamepi B
gamkax [leTpi Ha ¢inbTpyBanpHOMY mamepi, 3TiTHO
cTaHmaprty [6, 7]. Hacinus inkyOyBamu mpu TeMIiepaTtypi
+20-25 °C. O6mik eHeprii nmpopocTaHHs i 1abopaTopHOT
CXOKOCTI mpoBoAwiad Ha S5-i ta 10-ii genp. OOmiK
KOPEHEBUX THWJIEH IMIISHMI O3WMOI Ta BH3HAYCHHS
MIOJILOBOT CXOJKOCTI 1 BMDKHBAHOCTI POCIHMH IPOBOIHIN
3a 3arajJpHONpHUiHATOI0 Meronukoro [13, 16]. Cxema
JoCHiy:

1. KoHTpomb — 6e3 00poOku HaciHHA OionpenapTamMu;

2. @irouun, p., (5 1/ra) — 00podKa HaciHHS;

3. Biomar, p. (2 1/T) — 00poOka HaciHHS;

4. @irouun, p. (5 n/1) + biomar, p. (2 1/T) — 06pobka
Hacinus [1, 19].

IInoma o06miKOBOI  MUNAHKHA CTAaHOBHIA 2 M,
O0JIK ypo)kat0 TPOBOOMIN 3 YCi€l IO MIISTHKH.
AHami3 CTPYKTYpH YpOKaio 3ifICHIOBAJI Y HaBYAIBHO-
HayKoBiii Jsaboparopii 3axmcT pocauH HaByampHO-
HAYKOBOTO I1HCTUTYTY AarpOTEXHOJIOTiH, CeNeKIii Ta
exosorii [TJJAY.

Pe3yabTaTi Ta iXx 00roBopeHHs

IcroTHmii BB Ha (OpPMYBaHHS NPOAYKTHBHOCTI
MIICHUI] 03UMOI MarOTh TPHUBAIICTH (PEHONOTIYHUX (a3
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Ta eTanu opraHorenely. HalBaxmuBimoro € mepma ¢asza
PO3BUTKY OyAb-SKOI POCIMHH — MPOPOCTAHHS HACIHHA.
3a CyyacHHMX TEXHOJIOTI BHPOIIYBaHHA CUIBCHKO-
TOCIIOZAPCHKHUX KYJIBTYP NEepea0dadacThCs 0310POBICHHS
MOCIBHOTO Marepialy 3 BHKOPHCTAHHSIM PICTPEryJIO-
I0YMX PCUOBHMH CYMICHO 3 MIKPOCIIEMCHTAMH Ta TECTH-
[UIaMH, 10 HE TUIBKU IMOKpAIIye€ MOCIBHI MOKa3HUKH

Taoauns 1

HACiHHS, a i B TONANbOIOMY MO3UTHBHO BIUTHBAE Ha
YpOXKaiHICTB Ta AKicTh mpomykmii [33].

[porsrom 2022-2024 pp., HaMu TPOBOIMIINCH
IOCTI/DKeHHS 110 BUBYEHHIO BIUIMBY OiompemnapartiB
®ditomun, p., bioMar, p. Ta X KOMMO3HIlii Ha MOCIBHI
SKOCTI HACiHHSA TIICHHIN 03uMOI copTy biaromapka
onecweka (maéan. I).

BrumB GionpenapariB Ha NOCIBHI SIKOCTI HACIHHS MIIEHHII 03UMOi braronapka ogecbka

Eneprist npopoctanss, %

JlaGopartopHa cxoxicTb, %o

Bapiantu
2022 p. 2023 p. cepesiHe 2022 p. 2023 p. cepesHe
Konrposs (06pobka Bos1010) 82,5 86,0 84,3 92,5 95,2 93,9
®irouun, p. 85,5 91,5 88,5 95,3 97,0 96,15
bioMar, p. 84,0 90,3 87,2 95,0 96,3 95,7
®itouus, p + biomar, p. 87,3 92,5 88,8 97,5 98,3 97,9
HIPos 4,5 4,9 43 2,7

B ycix BapiaHTax 3 BUKOPHUCTaHHSM OioIperaparis
CriocTepirajach IO3UTHBHA TEHJCHLIS 10 30LIbIICHHS
€Heprii MPOPOCTaHHSA i TA0OPaTOPHOI CXOXKOCTI HACIHHSL.
B xoHTpom eHepris TPOPOCTaHHS HACIHHS TIICHHUII
03uUMOi 11151 TociBHOT 2022 pOKy CTaHOBHIIA B CEPEIHEOMY
82,5 %, a'y 2023 pomui — 86,0 %. Y BapiaHTax 3 06poOKOI0
Hacigag @itounaowm, p. i bBioMarom, p. naauii MOKa3HUK
30impmmBes Ha 3,0-55% 1 2,5-3,7%, Tomi sk
BUKOPHCTAaHHS KOMITO3UIIT IaHUX TPETapaTiB BUKINKAIIO
AKTHBI3aLlill0 POCTOBHUX MPOLECIB 1 €HEPrisi NPOPOCTAHHS
y BapiaHTti gocsriaa 87,3-92,5 %, mo Ha 4,8 % Buine
KOHTPOJIIO.

AHarnoriyHa TeHJEHIs NPOCTeXyBajacs BIJHOCHO
nabopaTopHoi cxoXocTi. B mizomy, gaHWi MOKa3HUK y
HACIHHA TMIICHUI]I O3WMOI B KOHTPOJNI BiJIIMOBiIAB
KOHJWIIHHAM SKOCTSIM TIIOCIBHOTO Martepiamy 3TiTHO
cTaHmapTry, ToOTo mepeBmuryBaB 92 %, ane arutikamis
HACIHHA JOCHIJPKyBaHHMH OiompermaparaMu TO3BOJIIIIA
MiIBUIIUTH JTA0OPATOPHY CXOXKICTh B CEPEIHBOMY IIO
Bapianty 3 ®itouumom, p. 1o 95,3 % (2022 p.) i mo
97,0 % (2023 p.). Hemmo HUXKUI HOKA3HUKH 3apEECTPOBAHI
y BapiaHTi 3 BukopucranHsaMm bioMary, p. — 95,0 % Ta

96,3 % BIONOBIZHO POKIB JOCHI/DKEHHS. IcTOTHE
30UIBIICHHS CXOXOCTiI BiAMivanocs Yy Bapianti 3
Ta6nauns 2

00poOKOI0 HACIHHS CYMIIIIIIO 3a3HAYCHUX TIpenaparis.
PiBenr mokasnmka jgocsraB 97,5 % ta 98,3 %. Otxe,
YITKO TIPOCTEXKYEThCS CTHUMYJIOIOUMil  edekr Oio-
IpenapariB Ha IOKa3HUKU ITOCIBHOI SIKOCTI HAaCIHHEBOTO
Mmarepiaiy.

Takox BHBYABCs BIDIMB OiompenapaTiB Ha IOJBEOBY
CXOXICTh 03UMOI MIIeHHuLi copty biaronmapka onechbka
1 BIDKMBAHICTh TICIA TEpPEe3UMIBIi. Y KOHTPOJIBHOMY
BapiaHTi (HaciHHS 00poOIeHEe BOIOI0) MOIBOBA CXOXKICTh
cranosuna B 2022 poui 76,0 % (342 mr/m?), a 'y 2023 —
74,3 % (334 mrr/m?). 3a nonociBHOi 0OpOOKM HaciHHs
oionpenaparom bioMar, p. maHuii TOKa3HUK 301IBIITUBCS
Ha2,4 %y2022 p.ina 1,2 %y 2023 p.; KUIbKICTb POCIIUH
nopisHoBana 354 i 340 mt/M? BimmosimHO (madn. 2).
VY BapiaHTi 3 BuKOpHcTaHHsIM Ditommma, p. crocTepi-
rajacsi aHaJIoriyHa TCHACHISA, TOOTO 3OLIbIICHHS
MIOJILOBOT CXOKOCTI B CEPETHBOMY 32 POKHM JAOCIHIHKEHHS
Oyno Ha piBHI 2,2 %. Bummii BinCOTOK peecTpyBaBcCs
y BapiaHTi i3 komnozutiero Pitonuaa, p. i bioMara, p. —
79,2 ta 77,0 % (360 mwr/M? i 346 wr/M? BiAHNOBIAHO 10
pokiB mocimimpkeHHst). Ilicis BigHOBJCHHS Bererarii
MU BHU3Ha4aJIl PiBeHb BIPKUBAHOCTI POCIIHH. Y KOHTPOJIb-
HOMY BapiaHTI BiH CTaHOBHB y CEpEIHbOMY 3a POKH
cniocrepesxensb 91,4 %.

PictcTrMmyImoroda akTUBHICTE OiomperapariB 3a JOMOCIBHOT 00pOOKH HACIHHS MIIEHHII 03uMoi copTy braromapka onecpka

2022-2023 pp.

2023-2024 pp.

Bapiantn KiJIBKiCTh T0JIbOBA BI)KUBAHICTh KUIbKICTh MOJIbOBA BIDKHUBAHICTh
pOCIHH, miT./M CXOXIiCTh, % pociuH, % pociuH, mT./m> CXO0XKICTh, % pociuH, %
Kontpons (00podka Bo1010) 342,0 76,0 91,5 334,0 74,3 91,2
®dirouun, p. 352,0 78,2 94,7 344,0 76,5 94,9
BioMar, p. 354,0 78,6 94,4 340,0 75,5 93,9
®irouun, p + biomar, p. 360,0 79,2 94,9 346,0 77,0 96,3

[To BapiaHTax 3 MOMOCIBHOIO aruTiKariero Oiorpe-
mapataMy BHKMBAHICTh POCIHH 3adikcoBaHA Ha OibII
BHCOKOMY piBHI TIOpIBHAHO 3 KOHTpojeM. Tak, B
cepeaHbOMy y BapiaHTi 3 ®DiTOomMmoMm, p. MOKa3HHUK
cranoBuB 94,8 %, 3 bioMarom, p. — 942% 1 3a
KOMIIJIEKCHOTO BUKOpHCTaHHS OiompemnapatiB — 95,6 %.
Orxke, JIOTIOCIBHA aruTiKaris JTOCTIKYBaHIMH
NPOJYKTaMH HE TUILKU MO3UTHBHO BIUIMHYJIA HA TIOJILOBY

CXOXICTh POCIHMH MIICHHII O3MMOI, ajle W BHUIBHIA
AQHTHUCTPECOBI BJIACTUBOCTI TECTOBAHHMX IIPEMapaTiB,
IO JTO3BOJIJIO OUTBININA KUTBKOCTI POCIMH BIDKUTH 3a
HECIIPUATIHUBHUX YMOB.

Kpim Toro, 3a momociBHOT 00poOKH GiompenapaTamu
®itomun, p., bioMar, p. i xommosumii ®@itomun, p. +
BioMar, p. BUsABHBCS 3HAYHUHA PYHTiCTATHYHIH BILTHUB Ha
PO3BHUTOK (Dy3apio3HO-TEIbMIHTOCIIOPIO3HUX KOPECHEBUX
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ramneit. [TommpericTs xBopobu B 2022 pomi y KOHTPOITI
craHoBuna 154%, a B 2023 poui — 12,5 %.
Bukopucranns mnpenapary @irouua, p. JI03BOJMIO
3MEHIINTH IPOSIB KOPEHEBMX THIJICH Maibke BiBidi (puc. 1).

154

16 2022  m2023

141 12,5

12

10 - 8,5 9,2

7,5

sg 6,5

52

BioMar ®ditoHuu +

BioMar

Kontpons DiTOHLHL

Puc. 1. Bius nonociBaoi 06poOku Gionpenaparamu Ha
nomupeHHs Gpy3apio3HO-TeIbMIHTOCIIOPIO3HOT
KOpEHEeBOI T'HWJII Ha POCIMHAX IIISHUII
03uMoi copty bnarogapka onecbka

Taoaunsa 3

Ammikamis HacimHA bioMarom, p. Oyma MeHme
(heKTUBHOIO 1 MOMIMPEHICTh XBOPOOU B I[HOMY BapiaHTI
craHoBuna 9,2 %y 2022 p. 16,5 % —y 2023 p. Haiikparmii
pe3ynpTaTé OyNIM OTPHMaHi y BapiaHTi 3 BHKOPUCTAHHAM
KOMITO3MIIIT TECTOBaHMX IpenapariB. PiBeHb NpOsBY
XBOPOOHW 3MEHIIMBCS 10 EKOHOMIUHO HEBIT4yTHOTO PiBHS
7,515,2 % BiIANOBITHO POKIB AOCIIIHKECHHSL.

Ha namy nymky, mikyBansHuii epext ditonuna, p.
MiJICWIMBCS CTUMYJIIOIOYOI0 Jieto bioMara, p. Otxe,
CyMICHE BUKOPHCTaHHS IMX TIpernapaTiB Jae 3MOTy
CTPUMYBATH TOIIUPEHICTH KOPSHEBOI THMIII Ha TI0YATKO-
BUX eTanax OpraHoreHe3y pOCIIUH IIICHHI 03UMOi.

PesymbraTé nOCTIIKEHB CBigYaTh PO IPOJIOHTO-
BaHUI edeKkT oOpoOKM HACIHHA TECTOBaHHMH 0i0-
TperapaTaMy Ha PicT i PO3BUTOK POCIIHH MPOTITOM BCi€l
Bereranii, 110 MO3UTHBHO BIUIMHYJIO Ha (OpMyBaHHS
EIEMEHTIB  CTPYKTypu Bpoxaw (maén. 3). Taxk,
npenaparu Oirouus, p. i bioMar, p. cpusiu 3pocTaHHIO
03epHEHOCTI Koioca Ha 7,6 1 8,6 % BiamoBigHO, a
KOMIUIEKCHE IX 3aCTOCYBaHHS MiJIBUIIMWIO KUIBKICTh
3epeH B Kkojoci Ha 12,2% BIZHOCHO KOHTPOJIIO.
BusiBiieHo 3pocTaHHS TPOAYKTHBHOI KYIIUCTOCTI Yy
BapiaHTi 3 OOPOOKOI0 HACIHHS TIICHUIN KOMIDICKCOM
6ionpemnaparti — Ha 10,3 % NOPIBHSIHO 3 KOHTPOJIEM, TOAI
sk 3 bioMarowm, p. — Ha 7,1 %, 3 ®iTomumom, p. — Ha
3,4 %. BigMmiHHICTS TIOKa3HHWKA CEpEIHBOI MacH 3epHa 3
KOJIOCY y Pi3HMX BapiaHTax JIociigy Oyia He3HaYHOIO.

Bmmne momociBHOT 00poOKH HaciHHS OiompenapaTaMy Ha €JIEMEHTH CTPYKTYPH YPOIKAr0 MIIEHUII 03UMOi COPTY

bnaromapka omecbka (CepeHe 3a POKH JOCITIHKEHb )

. Ilpo, AyKTHBHA KinpkicTh IPOIyKTHBHAX Sl oy Cepenns Maca 3epHa
Bapiant KYIIUCTICTB, creben B KOJIOC1
wr./m wr./m % 0. % r. %
Kontposs (06podka Bomo1o) 1,3 406 100,0 19,7 100,0 0,72 100
®itonun, p. 14 420 103,4 21,2 107,6 0,75 104,2
bioMar, p. 1.4 435 107,1 21,4 108,6 0,75 104,2
®irtouuz, p + biomar, p. L5 448 110,3 22,1 112,2 0,78 108,3
[TizcymMKoBOIO  OLIHKOIO ~ OYyIb-SIKOTO  CKPHHIHTY [Ipencrasneni B mabauyi 4 pe3ynbTaTH AOCIIIKEHB

MECTUIMIIB 1 arpoximikariB € aHaji3 e(eKTHBHOCTI
BIUIMBY TECTOBaHMX IIpenapariB Ha (iTocaHITapHUI
CTaH KyJBTYPH 1 pealizallilo MPOAYKTUBHOCTI POCIHH.

Taoauusa 4

CBi/IYaTh PO IIIKOM NPUHHATHUH PiBEHb KOMIUIEKCHOTO
MMO3UTUBHOTO BIUIMBY JOCTI/DKyBaHUX OlompemnapariB
MIPOTATOM OHTOT€HE3y POCIIUH MIICHHULI O3UMOi.

TexHiuHa e)eKTUBHICTH BUKOPHCTaHHs OiolpenapariB B KOHTPOJII KOPEHEBOI THIJII Ta 1X BILIMB Ha 3€PHOBY
MPONYKTHBHICTh POCIIMH IIISHHL 03UMOi copTy braronapka omecbka (CepemHe 3a POKH JOCITIKEHB)

. . Hopwma Butpatu
Bapiant pocnigy P bati,

TexHiYHA €()EKTUBHICTS,

VpoxaiiHicTs, +/— 10 KOHTPOJTIO

/T, Ji/Ta % T/ra T/ra %
Kontpois (06pobka BOI010) - - 5,66 - -
®itouun, p. 1,0 49,2 5,92 0,26 4,6
BioMar, p. 1,0 442 591 0,25 4.4
®itonun, p + biomar, p. 1,0+1,0 51,8 5,97 0,31 5,5

B uinomy, mpenapar ®itouun, p. BUSIBHB OLIBII
BUpaxkeHy  (yHricratuuHy — Ait0,  3a0e3NeuuBIIN
3HWXKEHHS TOIIMPEHHsA KOpeHeBMX THwWied Ha 49,2 %,
o Ha 5,0 % BuIle 3a MOKAa3HUKH mpenapary bioMar, p.
(44,2 %). Haseuicts anTH(dyrampHOl aii B JaHOMY
BUNAJKy MOXKHA TMOSCHHUTH TIIPOSIBOM €JIiCITOPHOTO
eeKTy, BHACIIOK SIKOTO AaKTUBYEThCS IMyHHaA
CHCTEMa POCJIHH 3a PaxyHOK NMPOJIYKyBaHHS 1HIYKTODIiB

critikocti [22]. KoMIekcHe 3aCTOCYBaHHS 3a3HAYCHHUX
OioyoriyHMX 3aco0iB BHUSIBIJIO aIUTHBHHAN  e(eKxT,
BHACJIIZIOK SIKOTO TEXHIYHA e(GEKTHUBHICTH KOHTPOJIIO
KOpeHeBuX rHuiiei gocsria 51,8 %, mo Ha 2,6 ta 7,6 %

Bullle 3a edekruBHicth Pirouuay, p. i bioMary, p.
BIAMOBITHO.
dirocaniTapHa  aKTUBHICTh  TECTOBaHUX  Oio-

mpernapatiB  0e3yMOBHO CTaja OJIHUM 13 YHHHUKIB,
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o0 TMO3UTHBHO BIUTMHYJIH HAa peaji3alif0 TeHEeTHIHO
0o0yMOBIEeHOi  3€pHOBOi  MPOXYKTHBHOCTI  POCIWH
mmeHuni  o3uMoi. Haiikpamyi mToOKasHWKH Yy HAaIIuX
JOCTiaX OTpUMaHi 3a KOMIIIEKCHOTO 3aCTOCYBAaHHS
OiompemnapaTiB (3pOCTaHHSA YPOXKAHHOCTI BIAMOBIIHO
KoHTposto cranoBwio 0,31 1/ra). 3a camocTiiiHOTO
BUKOPHCTaHHS  Kpalle MpOSBHIKMCS  CTUMYIIOIOYI
BiactuBocTi y Ditonmuaa, p., KU 3a0€31e4nB IPUPICT
yposkaiiHocTi Ha piBHi 0,26 T/Ta.

BucnoBku

BusBiIeHO NMO3UTUBHUNM BIUIMB JOMOCIBHOI arniikaiii
HACiHHA TIIEHWII O3WMOI JOCHI[DKyBaHMMH Oio-
npernapaTaMM Ha IOJBOBY CXOXICTh POCIMH Ta iX
AQHTUCTPECOBI BIACTHUBOCTI.

BcranoBneHo mno3uTHBHUE (iTOCaHiTApHUN BIUTHB
KOMIUIEKCHOTO 3aCTOCYBaHHs mpemnaparis ditonumd, p. +
bioMar, p. Ha pociuHM KyJbTypH. Bimmiueno
3MEHIICHHS MOUIMPEHHs KOPEHEBMX THWIEH 10
€KOHOMIYHO HeBimuyTHOTO piBHA (7,5 1 5,2 % 3a pokamu
JTOCITIPKCHHS ).

BimmiveHno mponoHTroBaHMiA e(heKT aruTikamii HaCiHHS
TECTOBAaHUMH OiolpernapaTaMy Ha (OpPMYBaHHs €JIEMCH-
TIB CTPYKTypH Bpoxaro. Tak, y BapiaHTi 3 BHKO-
pUCTaHHSM KOMITO3MIIi OiompenapaTiB TPOTyKTHBHA
KymucTicTs 3pocna Ha 10,3 %, o3epHEHICTh KOJIOCY — Ha
12,2 %, a maca 3epHa 3 kojocy — Ha 8,3 %.

BusiBiieHO yHricTaTHYHHI €EKT Y TECTOBaHUX 0i0-
mpenapariB  BiTHOCHO 30yJHUKIB KOPEHEBUX THHJIEH,
SIKUH 3a0€3MeUy€eThCsT TIPOSIBOM ETICITOPHOTO SPEKTy 3a
PpaxyHOK IPOJyKyBaHHS iHIYKTOPIB CTIHKOCTI pOCIIUH 10
xBopoO. HaiiBummii  piBenp  anTtudyranpHoi  mii
MPOSIBUBCS. 32 KOMIIO3UTHOTO BHMKOPUCTaHHs 0io-
rpenapariB: TeXHIYHa €(pEeKTHBHICTh BIJHOCHO KOpEHe-
BHUX rHujei ctanoBuia 51,8 %.

Tlepcnexmueu nooanvuux 00caiox’ceHs TOJATAIOTH Y
BHUBUYCHHI 010areHTIB MEPCIEKTHBHUX JUIS 3aCTOCYBAaHHS
B OiooTiYHOMY 3aXHUCTI BifJ (DITOMMATOTEHHUX OPTaHi3MiB,
a TaKOX iX PICTCTUMYIIOIOUNX BIACTUBOCTEH.

Konduikr intepeci

ABTOpH CTBEp/IXKYIOTH PO BiZICYTHICTH KOH(IIKTY
iHTepeCciB MO0 IXHBOTO BHKIAAy Ta pE3yNbTaTiB
JIOCIIKEHD.
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L. Rozhko The objective of this review is to analyse and synthesise the extant research on the biological characteristics of
E-mail: common beans and aspects of seed cultivation technology in the conditions of Ukraine. The authors' research yielded
ilona.rozhko1@ukr.net the following findings: in our country, three types of beans from the Fabaceae family are cultivated: common

(Phaseolus vulgaris L.), lima (Phaseolus lunatus L.) and multiflorous (Phaseolus multiflorus L.). The most prevalent
are the common beans, which are of American origin. This is a typical heat-resistant crop, the optimal temperature
for plant growth and development is 25-30 °C. It was established that the temperature factor, in conjunction with
the presence of moisture in the soil, exerts a considerable influence on productivity, particularly during crucial
phases such as flowering and seed formation. The Register of Plant Varieties currently lists 20 varieties of common
bean and 27 varieties of grain bean. It is essential to select varieties that are well-suited to the prevailing growing
conditions, demonstrate resilience to prevalent diseases and pests, and exhibit high productivity potential. The most
effective predecessors in the field of crop rotation for beans are winter cereals and tilled crops. In the context of
vegetable crop rotation, pumpkin, nightshade, onion, root crops and early potatoes represent the optimal
predecessors. The main tillage is conventional, followed by early spring harrowing and two or three times
cultivation. Beans are sown in a wide-row method (45 cm) in the Forest-Steppe on May 5-15, in Polissya on May
5-20, in the Steppe zone on April 20 — May 15. The seeding rate is contingent upon the dimensions of the seeds and
is 400-500 thousand analogous seeds per hectare. Prior to sowing, the seeds are inoculated with specific strains of
microorganisms. (nitrogen-fixing bacteria of the Rhizobium phaseoli). The care of bean seed plants entails the
loosening of rows (1-3 times) and the monitoring of harmful organisms in crops. Following the drying of the bean
seeds to a moisture content of between 70 and 80 %, the seeds are collected using the transshipment method. They
are then subjected to a series of processing steps, including cleaning and sorting, before being stored in a seed
material with a purity of 99.0 % and a laboratory germination rate of 90.0 %.

Keywords: agriculture, vegetable crops, seed production, common bean, yield, biological characteristics, seed
material.
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Biosioriuni 0co0JIMBOCTi Ta OCHOBHI aCNIEKTH TEXHOJIOTii BUPOLYBaHHS
KBacoJ1i 3Bu4aiinoi (Phaseolus vulgaris L..) Ha HACiHHS

L. I. Poxko | M. I. Kynuxk | M. O. 'ongapos

[TonTaBchkuil nep:xaBHUMA
arpapHHUi yHIBEPCHUTET,
Ilonrasa, Ykpaina

MerTa npeacTaBICHOro OTIISLY — aHaJI3 Ta y3arajlbHEHHS HAsIBHUX JOCIIDKEHb 110/10 Oi0JIOr YHHX 0COOIMBOCTEH
KBAcOJIi 3BHYAiHOI Ta aCIIEKTH TEXHOJIOTII BUPOIYBaHHS Ha HACIHHS B yMOBax YKpaiHu. Binmosinuo anamizy ta
y3araJbHeHHsI JOCIKEHb aBTOPIiB BU3HAYEHO, 1110 B HamIiil kpaiHi 3 poxunu 606081 (Fabaceae) BupontyeTbcs Tpu
BUIY KBacouni: 3Buyaiina (Phaseolus vulgaris L.), nimcbka (Phaseolus lunatus L.) Ta 6aratoksitkoBa (Phaseolus
multiflorus L.). HallGinpI MOIIMPEHOI € KBAcojsl 3BHYAlHA, SIKA HAJICKHUTH 10 aMEPHKAHCBKOI IPymH 3a
noxo/ukeHHsIM. Lle TumoBa »kapocTifika KyJIbTypa, ONTHMalbHa TeMIleparypa Ul pOCTy W PO3BHTKY POCIHMH
cranoBuTh 25-30 °C. BusHaueHo, 1110 TeMIepaTypHUil YMHHHUK, TOPS i3 HASBHICTIO BOJIOTH B IPYHTI Ma€ 3HAYHMUI
BIUTHB Ha IPOJYKTHBHICTh, OCOOJINBO B KPUTUYHI Iepiofu — BIiTIHHA Ta GopMyBaHHs HaciHHA. Ha nanumii gac B
Peectpi copTiB pocnuH HasiBHI 20 COPTIB KBacoJIi 3BHMYAifHOT 0BOUEBOT Ta 27 COPTIB — 36pPHOBOI. 3 IOTO COPTHMEHTY
HEOOXiTHO 00MpaTH COPTH, SIKi aAaNTOBaHI 10 YMOB BUPOIYBaHHS, CTiiKi 10 XBOPOO i IIKiJHUKIB Ta BOJOIIIOTh
BHCOKHM IOTEHI[ia]IoM MPOAYKTUBHOCTI. Kpai nomnepeHIKY y MOIBOBIi CIBO3MIHI JUTs KBAaCOJII €: 03UMi 3€pHOBI
i IpocanHi KyJIbTypH, a B OBOUEBii — rapOy30Bi, MaciIb0HOBI, [IMOYJIEBi, KOPEHEIUIOAH, paHHs KapToruist. OCHOBHHUM
00pobiTKy IPYHTY — 3BHYaiiHHH, 3 IOCTIZyIOYMM pPAaHHBOBECHSHHM OOpOHYBAaHHSIM Ta JBO-TPUPA30BHM
KynbTHBYBaHHAM. CiBOYy KBacoii 3IiHCHIOIOTH IIHPOKOPSITHUAM criocoboM (45 cm) B Jlicocteny 5—15 tpaBHs, Ha
Momicci — 5-20 TpaBus, y CrenoBiit 30Hi — 20 kBiTHs — 15 TpaBHs. Hopma BHCIBY 3ae)KHTh Bil KPyMHOCTI HACiHHS
i cranoButs 400-500 THC. cx0XHX HAaciHMH Ha rekTap. J[o ciBOM HPOBOAATH IHOKYIIII0 HACIHHS INTaMaMU
MikpoopraHi3MiB (a3otdikcyBanbHi 6akrepii Buny Rhizobium phaseoli). Jlornsy 3a HACIHHUMHU POCIMHAMY KBACOJI
MoJIsirae 'y po3myuryBanHi MDKpsiab (1-3 pa3u) Ta MOHITOPUHTY IIKIJUTMBUX OpraHi3MiB B mociBax. 30ip HaciHHS
KBacoli MpoBoJiAThH 3a BucuxaHHs 70-80 % 000iB HepeBaIOYHUM CIOCOOOM, 3 IOCIIIYI0UO0I0 HOro NOpoOKoIo
(ounmieHHs # COpTyBaHHS) Ta 3aK/IAJKOI0 HACIHHEBOro Marepiady Ha 30epiranHs 3a umctotd 99,0 % Ta
nabopartopHoi cxoxocTi 90,0 %.

Kiti04oBi ci10Ba: cilbChbke TOCIONApPCTBO, OBOYEBI KyJIbTYpPH, HACIHHHUIITBO, KBACOJIS 3BUYaliHa, YPOXKaHHICTb,
GiosoriuHi 0COOIMBOCTI, BUPOOHHUIITBO HACIHHS, HACIHHEBHI MaTepia.

Bi6aiorpadiunuii onuc aas uuryBanus: Poowcko I I, Kymux M. I, T'onuaposé M. O. Bionoriuni ocoOIMBOCTI Ta OCHOBHI ACHEKTH TEXHOJOTI
BHUPOILIYBaHHs KBacouii 3Buuaiitoi (Phaseolus vulgaris L.) Ha Haciuus. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 43-52.
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Ha cporomHi, mocmimkeHHs yKpaiHCHKUX HayKOBIIIB
CIpSIMOBaHI HAa BHMBYCHHS MOTEHIIANY 3epHOO000BUX
KyJIbTyp [uisi cenekuii [1] 3 ypaxyBaHHsSM OOTaHIYHHX
0COOJMBOCTECH KBacom OBOYECBOi [2—8], MIHIMBOCTI
BpokaiiHocTi 1 HaciHHa [9, 10], BIUMBY 30BHINIHIX
(axTopiB Ha cxoxicTh HaciHHs [11] Ta arpoTexHIYHHX
npuitoMiB  BHpoulyBaHHS KyaeTypu [12-17]. Mme
aKTHBHa po0OTa Haj BHPIMICHHSAM HACTYIIHUX IHUTaHb:
BHPOOHMIITBA SIKICHOTO HACIHHEBOTO MaTtepiary KBacolli,
CTBOPEHHSI COPTIB 3 MiJIBUILEHOIO CTIHKICTIO 10 XBOPOO
Ta IIKIJHWKIB, aJalTOBaHUX MO0 PIi3HUX IPYHTOBO-
KIIIMaTHYHUX YMOB YKpaiHH, a TAKOXX PO3pOOKOIO ONTH-
MaJBHUX TEXHOJIOTIH BUpoIIyBaHHSA KynbTypu [18-20].
e € ocobmuBo aKTyampHHUM Ui 3a0e3MedeHHs
CTaOUTBHOTO BpPOXKAal0 TOBAPHUX IIOCIBIB OBOYEBHX
KyJIbTyp B yMoBax 3MiH kiiMary [21]. Takum 4duHOM,
BUPOOHMIITBO HACiHHA KBacoil B YKpaiHi Mae
CTpaTeriyHe 3HAYEHHS, OCKUIBKU CIIPHSE ITiIBUIICHHIO
YPOXKaHHOCTI I1i€1 KyIbTypH, 3MCHIIICHHIO 3aJIC)KHOCTI BiJT
IMIOPTOBAaHOTO HACIHHS Ta MOKPALICHHIO MPOJIOBOIBYOT
0e3rneKu KpaiHu.

T'ocnoodapcvke ma xapuoge 3HaueHHa Keaconi.

Ha cporojHi, BUBYEHHS IPEICTABHHUKIB POy KBACOJIS
(Phaseolus) mpucBsueHa 3HAYHA KUIBKICTh HAyKOBHX

pamk BUCHHX: O. M. Besyrua, I. M. Bo6ocs,
T. K. T'opoga, A. B.Tonoana, JI. H. KoGu3ega,
A. 1. Kimma, B. A. Masyp, O. B. OBuapyk,
C. . Onidiposua,  O. 10. Caiiko,  O. B. CeprieHxo,

C. I. Cunenko, O. II. Ilomos, JI. I. YepenumueHko,
O. C. Yunuuk, A. O. llleBuenko Ta 6araTo iHIIKX. Bonu
OXOIUIIOKOTHL NHWTAHHSA BHUBYEHHS OIOJOriYHUX Ta
BUPOIIyBaHHS i 30upanus. [1lo Mae Benmuke 3HAYCHHS JIIS
MOIIYKY MUISAXIB MiJABHICHHS BPOXKaHHOCTI OBOYCBHX
3epHOO000BUX KYJIBTYP, B TOMY YHCJIi 1 KBACOJI 3¢PHOBOI.
[pu 11bOMY, BOIKJIUBUM € 30€PEIKSHHS POTIOUOCTI IPYHTIB
Ta  3a0e3mevyeHHss ~ BUPOOHHIITBA  SK  OBOYCBOIO
MPOAYKITIEr0, TaK 1 sIKICHUM HaciHHAM [22-24]. Bce 1e
COpPHUSTAME CTAJIOMY PO3BUTKY OBOYIBHHUIITBA Ta
3a0e3ledeHHs] HACeJeHHs YKpalHH BHCOKOSKICHOIO
OBOYEBO-OAIITAHHOIO Tponaykmiero. Ha nammit  dac
BU3HAYEHO, IO B CTPYKTYpl IMOCIBHUX IUIOLI HAIIOL
KpaiHU YacTka OBOYEBO-OAIITAHHUX KYJIBTYP Ma€ TPEHI
JI0 3HWXKCHHSA ¥ craHoBUTh jwuire 2,0 %, BogHOUAC
3epHOBHUX 1 3¢pHO0000BUX — 54,8 %, TexHiunux — 30,6 %
Ta KOPMOBHUX KyJbTyp — 7,6 %, a kaprorti — 5,0 % [25].

KBacons € onHi€l0 3 BaXIMBUX 3epHOO000BHX
KyJIBTYp, SIKa HIMPOKO BHPOILYETHCS IO BCHOMY CBITY
3aBISIKM  BHCOKMM  XapuyoBHM Ta  arpoTEXHIYHUM
BJIACTHBOCTSIM IIi€i  KynbTypu [26, 27]. Awnaniz
JiTepaTypHUX JKEPeN CBIAYHTH, IO OBOYCBI KYJIBTYPH
BIIPI3HSIOTECSA BiJ IHIINX POCIHH MOP(OIOTIIHIMHU
O3HaKaMH{, BUMOTaMH JIO YMOB BHPOLIyBaHHA Ta
TPHUBAJICTIO BereTamiiHoro mepiony. Lle oOymoBmroe ix
IHTCHCUBHUI  pICT, PO3BHUTOK Ta  (HhOpMyBaHHS
cnenu(ivHUX BEreTaTHBHUX ab0 TeHEpaTHBHHUX OPTaHiB,
Kl BUKOPHCTOBYIOThCS B xapuyBaHHi [28]. 3aranbHo-
BiJIOMO, III0 OBOYCBI € OCHOBHHM JDKEPEJIOM BIiTaMIiHiB,
SKI TO3WTHBHO BIUIMBAIOTH Ha OOMIH pPEYOBHH 1
¢izionoriuni QyHKUii OpraHi3My JIIOJMHH, a TaKOXK
MiBHIYIOTh HOT'O 3aXKCHI BIacTHBOCTI [29, 30].

3-OMDK OBOYEBMX KYyJNBTYp KBacoiisi 3BHYaifHa
(Phaseolus vulgaris L.) BHOKPEMITFOETHCS TTOXKHUBHICTIO T
PI3HOMAHITTSAM BHMKOPHCTaHHS Ha XapyoBi L. 3epHO
Ta 000N KBacomi MICTATh 0araro OCHOBHHX XIMIYHHX
CKJIATHUKIB, SIKi 3HAXOJATHCA B JIOTIATKAX 1 HACIHHAX (IO
6,0 % Oinkis, 3,1-3,8 % mykpy, 2,9-3,2 % Kpoxmairo,
0,8-1,6 % xmitTkoBuru, 1o 0,1-0,3 % xwupy) [31, 32].
VY Ky BKHBalOTh He3piiai 000M, MO0 3epHA, a TAaKOXK
HacCiHWHU B MOBHIK cturiocTi [33]. KBacomns HaIeKuTh 10
poaunu bo6osi (Fabaceae) [34]. LliHHICTIO TaHOT pOAMHA
€ 3JaTHICTh 3aCBOIOBAaTH OYJIbOOYKOBUMHU OakTepisiMu
a30T 3 MOBITpsA, Ta 30arauyBatd HUM IpyHT [35, 36].
OxpiM 1nporo, sik 3a3Hadae [. B. ®enopyk Ta inHmi
HaykoBIi [37,38,39], 06000Bi KympTypu € n00pum
MIOTIEPETHUKOM JUIsl O1LIBIIOCTI KYJIBTYpP Y CIBO3MiHi.

bionoziuni ocobnueocmi keacoi.

BarpkiBmuHOO Phaseolus € IliBmeHHa AMepuka.
Kynerypa eBomiomioHyBaja 3 IUKOPOCTYYOi JliaHU
Y OCHOBHY TPOJIOBONBYY OOOOBY KYIBTYpYy, SKY
KyJIbTHBYIOTH B ycboMmy cBiti [40]. Ksacomro
BUPOIIYIOTh OUThI Hik B 70 kpaiHaxX CBITYy. 3-TIOMiX
3epHO0000BUX KYJIBTYP POCIIMHA 3aiiMae Ipyre micie 3a
IUIOIEI0 TOCIBIB y cBiTi (23-27 miH. ra), B Ykpaini
HachOTO/IHI  IOCIBHa  IUIOLIAa  KBacojl  cKiaja
noHaz 50 tuc. ra [41]. B pi3HuX KkpaiHax cBiTy BHpOO-
HHUIITBO KBACOJIi Ha Iylly HaceJaeHHs ckiaznae Bix 0,3 o
63 kr [42].

B VYkpaini nommpeHi Tpu BUIAM KBacoJi: 3BUYaiiHa
(Phaseolus vulgaris L.), nimcbka (Phaseolus lunatus L.)
Ta OaratokBiTkoBa (Phaseolus multiflorus L.) [11]
(Puc. 1).

KBacouns 3Bnyaiina

KBacous nimcbka

KBacoust 6araToxkBiTKOBa

Puc. 1. 3aranbHuil BUTIIS TOIIMPEHNUX B YKpaiHi BUIIIB KBAcoJIi
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KBacomns — camozanmiibHa KyneTypa. OJHAK, B )KapKy
MOTO/ly € IMOBIPHICTh YaCTKOBOTO IMEPEXPECHOTO 3allu-
nennst [43]. Camo3anwieHHsT y KBacolli 3JIHCHIOETHCS
IInig  —

npsMo y OyTOHaX IPHUXOBaHHMX KBITOK.

JIBOCTYJIKOBHH 010. 3a06apBIIeHHS M0y BUTO3MIHIOETHCS
B 3aJISKHOCTI Bz copTy. Maca 1000 HaCIHUH 3MIHIOEThCSI
B Mexax Bim 300 mo 500 r; HaciHHS pI3HHThCS 3a
KpyTHICTIO, (popmoro Ta 3abapeieHHsM [44-49] (puc. 2).

Kgacosst 3Bu4aiina
(Phaseolus vulgaris L.)

KBacous siMcbka
(Phaseolus lunatus L.)

KBacoss 6araTokBiTkoBa
(Phaseolus multiflorus L.)

KBacosst roctposucra, Temapi
(Phaseolus acutifolius L.)

KBacosst mar, 30;motrcTa
(Phaseolus aureus L.)

Ksacomnst kyTacra, ansyki
(Phaseolus angularis L.)

Puc. 2. Pi3HOMaHITHICTh HACIHHS KBAcOJIl

Pin xBacomi Phaseolus L. Bkimroyae 1o 230 BumiB, ki
MOJIUISIOTBCSL HA JIBI TPYNU: aMePUKAaHChKa Ta a3iaTChKa.
VY KBacoisii aMepUKaHCHKOTO TOXOIDKEHHS (HOPMYIOTHCS
BEJIMKI IUIOCKI 000M 3 JOBI'MM I3bOOHMKOM 1 KPYITHUM
HACIHHSM, B a31aTChKOT — By3bKi 0€3 13b00H1Ka i APIOHUM
HaciHasaM [50-57]. B VYkpaiHi mOmMpeHUM BHIOM €
KkBacoyis 3BuyaitHa (P. vulgaris L.), ska HaJEXHUTH IO
aMepuKaHChKoi Tpymu. Takoxk, Ui Xap4yoBHX IijIei
BHUKOPUCTOBYIOTHCS iHIN BUAM aMEPHKAHCHKOIO MOXO-
JDKCHHS: KBacolis OaratoksiTkoBa (P. multiflorus Weld.),
mimebka (P. lunatus L.) Ta roctpommcra (Temapi) —
P. acutifolius Grag. Jlo a3iaTchkoi Tpymy, 1o OuUTbII
nomupeHi B Cepenniit A3ii Ta Ha Janekomy Cxoni BitHO-
CATH KBACONIO Mail (30JI0THCTA, a3iarcbka) — P. aureus
Roxb Ta xyTtacra (am3yki) — P. angularis Weld. [58, 59].

3BaXkatouM Ha BaXKJIMBICTh PI3HUX BUJIIB KBACOJI JIJIsI
MIPOJIOBOJILYOT OE3MeKr Ta XapuyBaHHS, JOCTaTHIl 00csr

il BHUpPOOHHIITBA OOMEXyeTbcs depe3 OIlOTHYHI Ta
abioTnyHi crpecu. Y OumbIIOCTI KpaiH mig 4ac
BUPOIYBaHHS KBAacoJi Jejani 4YacTille pPOCIHHU

IiIJaf0THCSI BIUIMBY HAJITO TOCYILIMBUM a00 5K BOJIOTUM
OroJHUM ymoBam [60].

Temneparypa HOBITpSl € OJHMM 3 HaWBaKJIMBIIINX
(akTOpiB, IO BIUIMBAIOTH HA PICT 1 PO3BUTOK KBACOII.
Temmneparypa, 3a sKoi BigOyBaeTbcs IPOPOCTAHHS

HaciHasg kBacoui — 10—12 °C. PocimHa He3aTHa epeHo-
CHUTH HAaBITh HE3HAYHHX MPHMOPO3KIB, 1[0 BIUIMBAE HA
TepMinu ciBOu [61, 62]. OnTuManbHa TemrepaTtypa ajs
POCTY Ta PO3BUTKY KBacoJi ctaHoBuTh 2530 °C [63].
3riiHO 3 JOCITIDKEHHSAMH BYEHHX BH3HAYEHO, IO
BUCOKI TeMIlepaTypH IIijl 4ac IBITiHHs KBacoji (Oijblie
30°C) MOKYTh PU3BECTH JI0 3HIKCHHS BPOXKAWHOCTI Ha
20-30 % dYepe3 3MCHINCHHA KIUTBKOCTI KBITOK Ta
3HIDKCHHS TEMITIB POCTY ¥ PO3BHUTKY pocivH [64, 65].

BinmoBimHO 3apyODKHHX JOCTIIKCHb BH3HAYCHO,
o0 3HAYHI Tepenagy TeMmIlepaTyp IIiJ dYac BereTarii
KBAacOJi MOXYTh HPHU3BECTH [0 CKOPOUYEHHS IIEepiomy
PO3BHUTKY POCIHH, L0 HEraTHBHO IO3HAYAEThCA Ha iX
MIPOAYKTUBHOCTI [66].

T mocaiKEHHS MOKAa3ay, 10 HecTadya BOJIOTH IIij
yac (opMyBaHHsI HACIHHSI 3HAYHO MOTIPIIYE HOTO SIKICTB,
30KpeMa 3HWKYETBCS U NPONYKTHBHICTH KyJIBTYpPH.
AHani3 OCHOBHHMX KOMITOHEHTIB SIKOCTI 3€pHa KBacoJi
CBIUUTH, MO (iTO-XIMIYHI PEUOBHMHH, TaKi SK OJIrO-
caxapunau, Jeski (EHOJNbHI PEYOBMHM, NPOTETHH Ta
CTIHKHI KpOXMallb, BIIPI3HSIOTHECS 3aJIEKHO BiJ yMOB
BHPOIIYBaHHS KBacoui [67].

PomtouicTs TpyHTIB Ta iXHs 3maTHICTH 30epiraTu
BOJIOTY € BaXJIMBUMH (aKTOpaMH, IO BH3HAYAIOThH
BpOXKaiHICTh KBACOIIi. o MITBEPIKYETHCS
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JNOCTIDKCHHAMH  3apyODKHHX HAyKOBIB, B SIKHX
BH3HAYCHO, [0 PIBEHHb YpPOXKAI0 KBACOJI 3BHYANHOI
3HAXOIUTHCS B TMPAMIil 3aJIe)KHOCTI 3 BOJAHUM OanaHCOM
Ipynry [68].

TakuM YWHOM, CTBOPEHHS YMOB OJHM3BKHX JIO
ONITUMAIBHUX JUIS POCTY 1 PO3BUTKY POCIHH KBacoJi, 3
ypaxyBaHHsM 11 010JIOTIYHMX OCOOJIHMBOCTEH 00YMOBIIIO-
€TBCS] BIUIMBOM E€KOJIOTIYHMX, eadidyHnX Ta Ol10THYHMX
yuHHUKIB [69, 70]. BomHOouac, HayKOBII HE MEHII
Ba)XJIMBY POJIb BialoTh migdopy coptiB [71] i TexHO-
Jorii BUPOIIYBaHHA Yy 3OUIBIICHHI IPOJYKTUBHOCTI
KyneTypu [72, 73, 74].

Bueuennn ocoonueocmeii mexnonocii eupouiyeanns
Keaconi.

BaxmmBuM € TpOIOBXKEHHS JOCHTIHKEHb Y HaIpsIMi
30UIbIICHHS BPOXKAWHOCTI KBAacoJdi arpoTeXHIYHUMHU
NIIIXaMH, a TAKOXK BIIPOBAPKEHHS Cy4acHUX TEXHOJIOTIH
JUIL  BJIOCKOHAJIEHHA MPOLIECY BHPOILYBAaHHS L€l
KyJIbTypH. BogHouac, mpoBeJeHHs] MOAAIBLIOT CeNEeKIii
JUISl CTBOPEHHSI HOBUX COPTIB KBAacoJli Mae MPIOPUTETHE
3HauYeHHA. Tak, 3TiIHO  aHami3y  JTepaTypHHUX
Jokepen [75-76] BU3HAU€HO, IO BAXKJIMBUMU €TalaMmu
TEXHOJIOTIT BHPOIIyBaHHS KBacoji €: BHOIp copTy,
00pOOITOK IPYHTY, MiATOTOBKA HACIHHSA, CiBOA, TOTJISAL 3a
pOCTIMHAMHU, KOHTPOJh 3a INKiTHUKAMH 1 XBOpoOamw,
30ip, HOpoOKy Bposkato Ta 30epirannas HaciHHsA [77, 78].

3a BHBYEHHS COPTUMEHTY KBacoii 3BHYAHHOI
C. 1. OnidipoBia Ta B. O. OnidhipoBru  BH3HAUMIH,
10 B yMOBaX JOCIiAHOTO 1ol BykoBHHCHKOT nepKaBHOT
CLIIBCHKOTOCIIONaPCHKOI JOCTITHOI CTaHIIii Ha YOpHO3eMi
JYy4HOMY 3a JBa pOKH jgociimpkens (2018-2019 pp.)
HaWBUILly BpOXalHICTh HACIHHA (opMyBaB COpT KBacoi
Ortpana (2,44 1/ra), MeHIy, aje MOPiBHSAHO HA BUCOKOMY
piBHi — coptu Pock Ta Hara — 2,28 ta 2,37 1/ra. CyTTeBO
HIDKYOI0 ypoxaiHicTh Oyna y copriB CrnaBist Ta
lamaktika — 1,94 ta 1,95 1/ra BignosigHo. [IpomykTuB-
HICTb COPTHMEHTY KBAacOJIi 3aJIe)KaJIa SK BiJ BIDKUBAHHS
pociMH mix Yac Bereramii, Tak i Bil yMOB pPOKYy Ta
COPTOBHUX 0ocobmmBOCTEH [79].

3a pmanuMu  iHQOpPMAIIITHO-TOBIAKOBOI  CHCTEMH
«Copt» VYKpaiHCBKOTO I1HCTUTYTY EKCIIEPTH3U COPTIB
pociuH, B YKpaiHi ctanoM Ha 2024 pik 3apeecTpoBaHO
6mu3pko 128 coptiB oBOUeBHX OOOOBHX KyIBTYp, SKi €
MPUIATHAMHU Ui TIOIIUPEHHS Ha TepHuTopii YKpaiHu.
3-nomix skux: 20 copTiB KBacoJli 3BMYaiiHOI (OBOYEBOI)
Ta 27 COPTIB KBacoji 3€PHOBOI, a TaKOX HASIBHO IO
OJTHOMY COPTY BIrHH MPOMEHHCTOI (KBacoJsl 30JI0THCTA,
Marr) i Birau crmapskesoi [80, 81]. IIpote, mompu pi3HO-
MaHITTS COPTIB, 1X aJallTHBHUX BJIACTUBOCTEH, XBOPOOH
Ta IIKITHUKY CyTTEBO BIUIMBAIOTH HA 00CST BUPOOHHUIITBA
Ta SKiCTh HACiHHs. 30KpeMa, TOCIiKSHHSIMI HAyKOBIIIB
[82—-85] BusiBIEHO, MmO cepel MOUMIMPEHUX XBOPOO Y
KBAacoJi MOKHa 3YCTpITH KOpeHeBy THWIb (Radix
putredo), aatpakro3 (Colletotrichum lindemuthianum),
KyTacTy IISAMHUCTICTh (Angularis spotting), ipxy (Rust) Ta
oiny miicHsBy (Sclerotinia sclerotiorum). Jlani xBopoou
MOXXYTh 3HHU3UTH BPOXKAHHICTP Ta MOTIPUIUTH SKICTh
HaCiHHs, [0 BHMAara€ IOCTIHHOTO MOHITOPHHTY Ta
BITPOBAPKEHHS €PEKTUBHUX 3aXO0JIiB 3aXUCTY POCIIHH.

HaykoBumu JOCIIOKEHHAMA A. B. T'ononHoi,
B. B. Akynenko ta O. O. Cronsip BctaHoBieHo [86], 110
KpalyMu JJIsl KBacoJli € JIerKi CTPYKTYpHI IPYHTH 3
JIOCTaTHBOIO KIJIBKICTIO TyMycy — KapOOHaTHI CyIJIMHKH

Ta 4opHO3eMH. HempuaatHi aiis Hel KuCii, 3a00104eHi i
JIETKI MillaHi IPyHTH.

BusnaueHo, mo CiBO3MiHa 3 BKJIIOYEHHSIM Yy
YepryBaHHsS KyJlbTyp 0000BHX pOCIMH Oyae HaiOiIbIn
noBHOLiHHOP. 1Ilo TOB’S3YyI0TH 13 HAAXOMKCHHIM
y IPYHTH JOJAaTKOBOTO JIETKO3aCBOIOBAHOTO OioJoriy-
HOTO a30Ty, aKTHBI3allii IHIIUX EJICMCHTIB J>KUBJICHHS,
HaKOIMYCHHS 3HAYHOTO 00CATY MIHHMX MiCISDKHUBHHUX
3aJIMIIKIB Ta 03MOPOBJICHHS IPYHTY [87].

KpammmMu nonepeqHukamu Uit KBacoji € 03UMi 3ep-
HOBI 1 TIpOCaIHi KyJIbTYPH, 32 BUHATKOM 0000BHX [88, §9].
Busnaaueno, o BUCOKi Bpoxai KBacoJli MOJKHA OTPUMATH
3a  pi3HMX  nomepenHukiB. Tak, 3a  gaHUMHU
B. L. Jluxaupkoro [90] 3 momepenHUKaMH O3UMHUX
3epHOBHX (ITIICHHMIIS, J)KUTO), KAPTOIUT OJIEPKYBaIH BiJ
1,6 mo 2,7 T/ra 3epHa KBacoJi.

ABropamu Ha uwomi 3 H.II. Canmoscekoo y
JIOCIIKEHH], 10 MPOBEIEHO B I'PYHTOBO-KIIMAaTHYHHX
YMOBax IepearipHol 30HM 3akapraTTs BU3HAYEHO, 110 Y
CIBO3MIHI 32 BHUPOLIYBaHHS KBacoJi SIK Micis KapTOIUI,
Tak 1 micis OO00OBMX 3 ypaxyBaHHS 3acCTOCYBaHHS

Oiompemapaty  «Pu3orymiHy»  copuse  3pOCTaHHIO
BpOXKalHOCTI KyNbTypH. BopmHoudac, BWINI TOKa3HUKH
BpPOXAWHOCTI  KBAacOJli OTpPHMajlH Ha BapiaHTax,

Jie TIoTmepenHUKOM KBaconi Oyma 6obOoBa KymbTypa
(7,9-8,1 T/ra) Ha mpoTHBary MONEPEIHUKY KapTOILIi
(7,7-7,7 t/ra) [91].

3a SKICHOTO Ta CBOEYAaCHOTO OOpOOITKY IPYHTY IIif
KBacCOJII0 CTBOPIOETHCS CIPUSTIMBI BOIAHO-TIOBITPSHI i
TEIJIOBI YMOBH, CIIOCTEPIra€ThCsi HArPOMajKEHHS 1
30epeXeHHsT BOJIOTH, IO TAKOX CIPUSE YTPUMAaHHS
IPYHTY B UUCTOMY BiJl Oyp’siHiB cTaHi [92].

OcHoBHHIT 00pOOITOK TPYHTY MiJl KBACOJIO — OpaHKa
Ha 310 (2022 cm), a Ha 3a0yp’sHEHHX IUIOIAX 1l
nornuomooTe 10 25-27 cm. HaBecni npu  ¢i3uuHii
CTHTJIOCTI ~ TPYHTYy  TIPOBOJSTH  PaHHBOBECHSHE
OoponyBaHHS B 1-2 cimign. Y mepenmociBHUE mepiof
MPOBOAATH ABA — TPU KyJITHBYBAHHS IPYHTY Ha TTIHOMHY
10-12cm 3 opHouacHMM OopoHyBaHHSAM. OcCTaHHIO
KyJIbTHBAIlI}0 MPOBOIATE 3a NEHb 10 CiBOM Ha MIIMOHHY
3apoOku HaciHHs [93].

PesynbraT  JOCHiIKEHb YKpaiHCHKMX HAyKOBIIIB
CBiJYaTh, IO 3aCTOCYBaHHS JI03 a30THHUX JIOOpUB,
mo Buili HibK 20-30 kr/ra, npurHiyye CHUMOIOTHYHY
azorgikcanito. OnNTUMI30BaHi 703U TOOPUB NMPHUTHIYY-
I0Th CUMOIOTHYHY, NPOTE aKTUBI3yIOTh aCOI[iaTHUBHY,
abo wHecuMmbOioTHuHy, asordikcamito [94, 95]. 1o
MATBEPKEHO JOCHTIHKEHHSAMH 1HITNX aBTOPIB, sKi
BUBYAITN KOJOO0O0IT 0i0JIOTIYHOTO a30Ty Ta HOTO BIUIHB Ha
0000Bi KyIETYpH [96].

o nyMKy MATPUMYIOTH IHINI HAyKOBIi, SIKi
CTBEPIIKYIOTh, II0 KBAcOJs MOTpedye a30Ty Oimbmie i3
IPYHTY B TIOPIBHSHHI 13 HarpoMaJUKEHHSIM WOro B
npoxykuii. Tomy, BHeceHHs a30Ty i 6000Bi, 0cO0INBO
Ha HU3BKOIIPOAYKTUBHHUX TIPYHTaX, 3HAYHO IiJBHIILYE
Bpokai 3epHa [97, 98].

Pesynbrat pocmimxens C. J[. Bepxomok, €.B. I'yk
Ta iHmuX BueHuX [99, 100] cBiq4aTh, 0 ONTHMATLHHUN
TepMiH U1 ciBOM kBacodi B JlicocTenosi 3001 Ykpainu
npunanae 5—15 tpaus, Ha [lomicei — 5-20 TpaBHA, y
CrenoBiii 30Hi — 20 kBitHS — 15 TpaBHs. ['nnbuHa
3apoOKM HACIHHS KBACOIIl 3aJE€XKHUTH BiJl HOTO PO3MIpy i
BOJIOTOCTI TPYHTY Ta CTaHOBUTH 6-8 cM. Kpammmu
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ToTIepeTHUKAMI TSI KBAcOJi € rapOy30Bi, IMacIbOHOBI,
nuOyneBi, KOPEHEIUIOAW, paHHSI KapTOIUIA, O3WMI
KyneTypu [101].

CiBOy KBacoJIi MPOBOASTH ITHPOKOPSITHUM CIIOCOOOM.
3a3Buyail 3 mmpuHOI MibKpsiaas 45 cm [102]. Hopma
BUCIBY HACIHHS 3aJIC)KHUTh Bijl COCOOY CiBOM Ta yMOB
HaBKOJIMIIHBOTO cepenosumia. 3rigno JCTY 4794:2007
«KBacoss. TexHomorist BUpoutyBaHHs. 3araibHi BHMOTT)
peKOMeHJIoBaHa HOpMa BHCIBY HaciHHA y Jlicocremy
VYkpainu craHoBuTh Bix 400 THC. CXOXMX HACIHWH Ha
reKTap 3a mupuHu Mikpsaanst 45 cm [103].

Hopsa 3 mum, JI. M. Iloramosa Tta O. K. Tpym
BcraHoBwH [104], mo B ymoBax cximHoro Jlicoctemy
VYkpaiHu B cepeqHOMY 3a POKH JOCITIKEHb HAWBUIILY
BpPOXKalHICT KBAcOJli OTPUMAaIM 3a HOPMH BHCIBY
Hacingsg 500 Tuc. mr./ra — 1,73 1/ra, mo 3abe3nedniio
npubaBky 0,33 T/ra ab6o 23,6 % y nmopiBHAHHI 3
kouTpoJeM (300 uc mr./ra).

[nmi x aBropu — A. O.Poxko ta O.K. Tpym
BU3HAYWIM, 1[0 HAHOUIBITY BPOKaHHICTh HACIHHS COPTY
[anHna (y cepeanboMy 3a Tpu poku — 2,02 1/ra) dopmye
KBacoist 3a HopMHu BHciBY 600 THC. IT./Ta, a cOpTH
[lepBomaiicbka i JloKky4aeBCchbka — 3a HOPMH BHCIBY
500 tuc. mr./ra— 1,73 1 1,65 1/ra [105].

BcraHoBneHo, 10 HACIHHA KBacoili PO3IIOYHHAE
MPOPOCTATH 3a Temreparypu mositps 8—12 °C. Yum Buma
TEeMIlepaTypa, THUM MIBHANIEC 3 SBISIOTHCS CXOOW Ha
TTOBEPXHI IPyHTY — uepe3 6—7 mib [106].

HoBenena  TakoxX  e(EKTHBHICTH  IPOBEICHHS
JIOTIOCIBHOT IMiATOTOBKH HACiHHS 3¢pHOO000BHX KYJIBTYP.
Moro 3a3jamerimb NpPOTPYIOIOTh, IHOKYJIIOKTH Ta
00pOOJIAIOTE  MIKpOCIEMEHTaMH (B 3aJISKHOCTI  Bif
HAsBHOCTI MiKpoeneMeHTiB y IpyHti). Ilim uyac
3acTOCYBaHHS pHU30TOpQiHy, OOpPOOKY NpPOBOIATH HE
Mi3HIIIe HiX 32 2—3 MicsIi 10 iHOKysii. Tak, HayKOBIl
H. B. HoBuinpka, O. M. MaptunoB Ta H. M. JlokTtop B
yMmoBax BupoOHuuoro mnosirony HVYBIll Vkpainm Ha
JIEpHOBO-IIiI30JIMCTHX BaKKOCYTJIMHKOBUX I'PYHTaX BCTa-
HOBWIIM, IO M€ 3axim (momociBHa oOpoOKa HaciHHSA
a30TQiKCyBaTbHUMH  OakTepismMu  Buay  Rhizobium
phaseoli) BIUIMBae Ha TPHUBAJICTH BeTeTallii Ta HACTAaHHS
(denodas kBacoui, MO MOJOBXKYBaJIach Bia 2 10 5 aio,
TIOPIBHSHO 3 BapiaHTamu 6e3 iHoKyrwii Hacinas [107, 108].

Tak, pesymsratu otpumani H.B.CiBak Ta
M. I. bBaxmar cBiguaTh TpO CYTTEBMH BIUIMB Ha PICT
1 PpO3BHTOK COpPTIB KBacoyli 3BUYANHOI IHOKYISIIT
HaCiHHs, 3aCTOCYBaHHS JOOpPMB Ta [EHOTHYHHX
ynHHUKIB. HaiiOinpiry BpokaiiHicTh KBacodi Oyio
OTPUMAaHaHO 3a BHECEHHS J00puB y 1031 NeoPioKzo
3 iHOKyJsmiero HaciHHS PuzoGodirom. Ilpu upomy
NPUPICT ypOXKal KBacodi cTaHoBHB 36,5 % y copty
JlacriBka, 31,1 % — y copry Magka Ta 34,8 % — copty
Eypexa [109].

Jormsia 3a HACIHHUMH POCITHHAMH KBACOJIi TIOJIATAE y
PO3IIYIIyBaHHI MDKpPSIb Ta MOHITOPHHTY XBOpoO Ta
HIKITHUKIB B mociBax. [lepiie po3mylnyBaHHS MIKpPSIb
KBacoJIi MPOBOASITH MPHU 3’SIBICHHI IPYroro JIMCTKA.
[Mpotsirom Bereranii HmpoBoasATh 3—4 pO3MyIIyBaHHS i
MiATOPTaHHSl POCIWH. 3arylieHi MOCIBH MPOPiIKYyIOTh,
3aJIMIIA0YH POCIMHY Ha Bifgcrani 10-15 em [110, 111].

[Ipotsarom Bererariii kBacoJii 3a3BU4aii MPOBOJISTH 1Ba
COPTOBMX TPOIIOJIIOBAHHA 1 1BI COPTOBI cepTHdiKarii — y
(a3i UBITIHHA Ta TEXHIYHOi cTuriocti 0006iB [112].

KBaconss He moTpebye opraHidHMx m0OpHB 1 MOXe
pO3MillyBaTHCS Ha JUISHKAX, sIKi OyJIM yI0OpeHi THOEM,
He paHille HDK yepe3 Tpu poku. Jlist kBacoidi OaxkaHo
BHOCUTU (ocdopHi Ta KaniiHi nobpuBa 3 oceni [113].
JloOprBa MOXHa BHOCHUTH BOCEHH a00 HAaBECHI, ajic HE
paHimnre, HDX 3a JBa TIKHI 10 ciBOu. [lepen mociBom
BHOCSTH a30THI 1o0puBa 15-20 r cynbdary amonito [114].

Jlocmimxenramu  C. M. Onidiposnua BcTaHOBIEHA
peakuist coptiB kBaconi (bykoBuHka, ["anakruka, Criasis,
Pock, Otpana, Hara) Ha nepearociBHy 0OpoOKy HaciHHS
OiompemaparamMu Ta BHKOPHUCTaHHS TyMaTy Kallilo.
HaiiBumuii piBeHp ypokaifHOCTI 3epHa 3a0e3medmiin
coptu Poch, Hara #i Otpama (BimmoBimHo 2,45; 2,41;
2,32 1/ra) 3a iHOKyJsWii HaciHHA OlompenapaTamu,
BHECCHHS TOBHOIO MIHEPAJbHOTO J00pHBa 103010
Ni32P3:K3; Ta 1BOpa3oBoro mo3akopeHeBoro miPKUBICHHS
MOCiBiB r'yMaToM Kautito [115].

Ha wHaciHHEBMX TOCIBax KBacojli CHCTEMaTH4YHO
3MIHCHIOIOTbCS  MPOQIUIAKTHYHI  3aX0AW  KOHTPOIIO
NIKITHUKIB Ta XBOpoO. HalnmomupeHimmMu MKiTHUKaMu
KBacOJli €: KBAacOJICBUH JIOBTOHOCHK (Apion sp.),
KkBacoeBuii MoTwib (Empoasca fabae), momnennis
(Aphidoidea), maBytunnuit ki (Tetranychus urticae),
corstyHui XKyK (Epilachna varivestis) [116, 117]. Ilig
BIUIMBOM IMX 30yAHUKIB XBOPOO MOXE 3HIKYBATHCh
MPOAYKTUBHICTD Ta SIKICTh HACIHHEBOTO MaTepiany, TOMY
BAYKIIMBO 3aCTOCOBYBAaTH mpodimaktuuni 3axomu [118].
e cripusie 30€peIKEHHIO TEHETHYHOTO TIOTCHIIIATY HOBHX
COPTIB, IO € BAXKIUBUM JIJIsI CEJICKI[T Ta BIOCKOHAICHHS
COPTIB, aJaNTOBaHUX A0 MiciieBux ymoB [119].

BukopucranHs XiMiYHUX TpenapaTis 1 00poTEOH 31
HIKiTHUKaMH Ta XBOPOOaMH MOKE€ HETaTUBHO BIUIMHYTH
Ha HaBkoiumiHe cepegoBume [120, 121]. Towmy,
MPOBEACHHS MPOQUIAKTUIHAX 3aXOJiB JIOTIOMArae MiHi-

Mi3yBaTd BUKOPHCTaHHS TECTUIMIIB 1 30epertu
exomoriuanit  Oamanc. Cepen mHMX 3axomiB  MOXKHA
BUIUINTH: CIBO3MIHM — 4YepryBaHHSA KyJIbTYyp, MIO

3MEHIITY€ HAKOMMYEHHs IIKiTHUKIB 1 XBOpOO y IPYHTI;
BUOIp CTIIIKUX COPTIB 10 IIKiAHUKIB i XBOPOO, 10 3HIKYE
motpedy B XiMIiYHHX 0OpOOKax; 3alydeHHS MPHPOTHIX
XIDKaKiB, Taki SK NTaX®W Ta eHTOMO(Ary, mo KOHTPOIIO-
I0Th YHCENIbHICTh LIKITHUKIB; YIIPABIiHHS 3BOJIOKEHHSIM,
TOOTO YHUKATH TEPE3BOJOKEHHS IPYHTY, IO 3MEHIIYE
PO3BUTOK TPUOKOBHX XBOPOO;, OUHMIICHHS IOJIB, apKe
CBO€YACHE BUAAIEHHS POCIMHHUX PEIITOK Micisl 300py
BpPOXKAK 3MCHIIYE JDKepena iHQEKIiN; TpaBUIbHUI
JOTJISIL 32 POCIMHAMHM, LIO TOE€THYE BHECCHHS OITH-
MaJIBHHX JI03 JOOPHMB Ta CBOE€YACHUH OOpPOOITOK IPyHTY
Ju1s 3a0e3MeUeHHs BIINOBITHUX YMOB POCTY il pO3BUTKY
POCITHH; PEryJIApHUNA MOHITOPHHT, TOOTO OIVISLIU POCIHH
Ha HasBHICTH MIKiTHUKIB i XBOPOO, 10 TO3BOJIHUTH BIACHO
BHUSABHTH Ipo0IeMH; BUKOPUCTAHHS Oiompemnaparis, 1o €
e(heKTUBHOIO aJIbTEPHATHBOKO XIMIYHUM MECTHIIMIAM JIJIS
KOHTPOJIFO INKIZHUKIB 1 XxBopoO [122-124]. Takum
YHUHOM, NPO(UIAKTHYHI 3aXO0AM Ha HACIHHEBHX IOCIBax
KBacoJIi € KJIFOUOBUMH IIJ1s1 3a0€31e4UeHHsI CTa0ILHOTO Ta
BUCOKOSIKICHOTO BpOXKal0, €KOHOMIYHOi e(eKTHBHOCTI
BUPOOHMITBA Ta 30EPEIKEHHS EKOJIOTIUHOI CTIMKOCTI
arpogiToueHo3iB.

306ip HACiHHS KBAcoJIi MPOBOIATH 3a TIOBHOI 3pLIOCTI
Ta BHCHXaHHA 000iB (IPH JOCATHEHHI TaKOro CTaHy
y 70-80 % ©000iB). 3a3BHuaii 11 BiIOYBa€ThCS B CEPIIHI-
BEPECHI, KOJIHM CHOCTEPIraeThCsl MOKOBTIHHS Ta TOYATOK
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OlMajaHHsA IUCTKIB, a 000M HaOyBalOTh COJOM STHO-
JKOBTOTO KOobopy [125].

Opmiero 3 BUPIMIANBHUX O3HAK, L0 OOMEXYIOThH
BUKOPDHCTaHHA TOTO 9YH {HIIOTO COPTYy KBacoli y
BUPOOHMITBI, € MPHUIATHICTh HOTr0 10 MEXaHi30BaHOTO
30upanns [126, 127].

Ha HeBenukux AUSIHKaX BpoXKail HAaciHHsS KBacoui
30MparoTh Bpy4YHY, a Ha BEJMKHX IUIOMIAX BHUKOPHCTO-
BYIOTh KBacOJIe30MpaibHI MaliMHA Ta OOOOBI JKATKH.
[Micns mincyumyBaHHs y BajlkaX KBacoJl0 0OMOJIOYYIOTh
koMOaiiHamu. Ilicms 300py HAaciHHS BHCYIIYIOTH 1O
ONITUMAJIBHOTO PiBHS BojorocTi (6:1m3bko 14—-16 %), mo6
VHUKHYTH THATTS Ta PO3BUTKY TpHOKOBUX XBOpoO [128].

BimnmosimHo gammx O. M. be3syrioi  Bu3HadeHO
MTOKa3HUKH MPUAATHOCTI KBACOIII 10 OOMOJIOTY: He3HAUHE
TpaBMyBaHHSIM HACIHHsI IIPH 0OMOJIOTI, Majia a0 cepeHs
KpynHicTh HaciHusg (maca 1000 HaciHMH He OuIbIIe
400 r), HasBHICTP KaBiTallii (KaBitalis BIICYTHs, ciiabka
abo cepenns) Ta i ctyminb (He OutbmIe 0,069) [129].

OunIieHHsT HACIHHSA € OCHOBHHMM €TarioM JOPOOKH
HacCiHHS KBacojii. BOHO BK/IOYa€e BHIAJEHHS JOMIIIOK,
SIKI MOKYTh HETQTMBHO BIUIMHYTH Ha 30€pEeKEeHICTh Ta
CXOXICTh HaciHHs. 3TiHO 3 JOCIHI/DKCHHSIMH aBTODIiB
BHU3HAUCHO, W10 OYMWINEHHS HACIHHA BiJ JOMIIIOK
JI03BOJISIE MIJBHIIMTH MOKA3HUKH SKOCTI, IO, B CBOIO
4yepry mopsa 3 MOTOJHUMH YMOBaMH BereTalil pOCIvH
MMO3UTHBHO TIO3HAYAe€ThCA Ha BpoxaitHocti [130].
BukopucTaHHs Cy4acHUX TEXHOJIOTIH OYHMIIEHHS, TaKUX
sIK BiOpamiifHi Ta MOBITPSHI cemapaTopu, JeMOHCTPYIOTh
e(eKTHBHICT, y MiABHUINEHHI YMUCTOTH HaciHHA [131].
CopToBi i MOCIBHI SIKOCTI HACIHHS OBOYEBHX 1 OAIITAHHUX
KyJIbTyp  TNOBHMHHI  BiamoBimatn  HauioHanbHoMy
craniapty Ykpainn «HaciHHS oBoueBMX, OallTaHHHX,
KOPMOBHUX 1 INpPSHO-apOMaTW4HUX KyJbTyp. CopToBi i
nociBHi sikocti. Texniuni ymoBu». Jlns nobazoBoro i
6a30BOro HaCiHHS KBACOJi 3BHYAHHOI YMCTOTa HACIHHS
noBrHHA OyTH He HIKYe 99,0 %, maboparopHa cX0XicTh
90,0 % Ta BoJOTICTH HaciHHA — Ha piBHI 14,0 %.

[Ticns mopoOKkm HACiHHSA KBAacolli HOTO 3aKIafaroTh
Ha 30epiraHas B CyXHX, IPOXOJIOTHUX MICIIX, Y TepMe-
TUYHUX YIaKoBKaX, MO0 30epert #oro sKicTe i
CXOXICTh 10 HACTYHMHOTO IIOCiBHOTO ce3oHy. JoTpu-
MaHHS IUX €TaliB JONIOMara€ OTPUMATH SIKICHE HaCiHHS
KBacom Ta 30epertd MOCiBHI SAKOCTI IS HACTYIHOTO
Bererarfiitnoro poky [132—135].

BucnoBku

3rigHo 3 MPEeaCTaBICHUMU B OTJISAI AOCIIIHKCHHIMH
BH3HAYCHO OCOOJIHMBOCTI TEXHOJOTil BHPOIIYyBaHHS
KBacoJIi 3BMYaliHOT Ha HACIHHS 3 ypaxyBaHHsM OioJorii
KyJIbTypHd. TakKuM YHHOM, BCTAHOBJICHO, IO JJISl BUPOIILY-
BaHHS KBacOJIi Ha HACIHHS B yMOBax YKpaiHu HE0OXiJHO
MIPOBOAMTH 3BUYAHHMK OOpOOITOK TIpYHTY (OpaHKY)
3 TOCHIAYIOUMM BECHSHHUM OOpDOHYBaHHAM Ta JIBO-
TPUPa30BUM KyJIbTUBYBaHHSAM. [liAroToBKa HACiHHA 10O
ciBOM mepenbadae WOro iHOKYIIOBaHHS a30T(iKCyBalb-
HUMH OaktepismMu BURy Rhizobium phaseoli ta ciBOy
(3amexxHO Big 30HM BHPOUIYBAaHHA y IPOMIKKY
3 20 xBiTHI 1O 15 TpaBHS) BCTAHOBIIEHOIO HOPMOIO
BHCIBY, IO 3aJeXHUTHb Big KpynHOCTi HaciHHi (400—
500 tuc. cxoxux HacinmH Ha 1ra). Crocid ciBOM —
HIMPOKOPSTHUMN 32 IMPUHU MIKpsias 45 cm. Jlormsia 3a

pOCIMHaMHU TIOJISITaE 'y PpO3IyNIyBaHHI MKpsas (11—
3 pa3m) Ta nepeabdavae MOHITOPHHT i 3aXHCT IOCIBIB Bif
MIKITHAKIB 1 XBOp0O. 30ip HACIHHS KBACOJI MPOBOMATH 3a
Bucuxanus 70-80 % 0600iB mepeBaJloOYHHM CHOCOOOM 3
MOCHIZYIOUO0  JTIOPOOKOI  HAciHHA  (OYMIICHHS i
COPTYBaHHsI) Ta 3aKJIQJIKOI0 HACIHHEBOTO Marepialy Ha
30epiranHs. IToCiBHI SIKOCTI HACIHHS KBAacoJi ITOBHHHI
OyTH Ha PiBHI BCTAHOBOJICHUX HOPM: YUCTOTA — HE HUYKUE
99,0 % Ta ynabopaTropHa CXOXKICTh HACIHHS — HE MEHIIE
90,0 %. HaykoBuii mifxiz Ta ONTHUMI3aIlis EJICMEHTIB
TEXHOJIOTIT BHUPOOHUIITBA HACIHHS KBACOJI JO3BOJHTH
BUPOOHHMKAaM 3aKiaJaTd INPOMHCIIOBI IOCIBH SIKICHAM
HACIHHEBHM MaTtepiarioM ¥ 3a0e3neduT CcTaOiabHHN
ypokail ToBapHOi TpomykKmii miel KyiapTypu. Lle mae
BOXJIMBE 3HAYCHHS HE JIMIIE [ IiABUIICHHS
e(eKTUBHOCTI  arpapHOT0 CEKTOPY Ta  PO3BHTKY
OBOYIBHMIITBA, ajie W Ui 3a0€3MeUYeHHs MPOJOBOIBYUOT
Oe3nexn Ykpainu.

KonduikT intepeci

ABTOpH CTBEpIKYIOTH IPO BiJCYTHICTH KOHQIIKTY
iHTepeCciB MO0 iXHHOTO BHKIAAYy Ta pE3yJIbTaTiB
JIOCHIDKEHD.
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V. Sievidov In world production, the share of tomatoes (Soldnum lycopérsicum L.) is almost 20 % of all produced vegetables.
E-mail: Tomatoes are the most popular vegetable crop in the world, which is why increasing the yield of tomatoes is an
sievidov.vp@gmail.com essential requirement of modern production. One of the most important and promising ways to increase tomato

productivity in greenhouses is the use of modern drugs and resource-saving technologies. In connection with this,
the importance of agrotechnical measures for ecologically safe improvement of the efficiency of agricultural
production is increasing. The article presents the results of the study of the effect of foliar fertilizing with potassium
nitrate on the processes of growth, plant development, and yield of tomatoes throughout the vegetative period. The
field experiment was conducted during 2018-2021 for the cultivation of the indeterminate Panekra F1 tomato hybrid
in unheated spring film greenhouses. According to the research results, a significant effect on the biometric
indicators of plants of foliar fertilizing with potassium nitrate was established, both in the phase of mass flowering
(increase by 621 % from the control) and in the phase of mass fruiting (increase by 9-28 % from the control). The
results of studies on the formation of tomato yield by months of the fruiting period indicate that an increase in the
concentration of potassium nitrate increases the monthly yield of fruits, during July and September, by 13-19 %
relative to the average level of yield per month. The yield level varied depending on the climatic conditions of the
growing year, from the maximum in 2019 — 16.7-18.7 kg/m? to the minimum in 2021 — 7.6-9.0 kg/m?. The research
results show that the highest yield rate (15.8 kg/m? 13.4 % more than the control) was recorded for the option of
treating tomato plants with a potassium nitrate solution with a concentration of 20 g/l. The use of higher
concentrations of the drug (up to 30 g/1) did not lead to a significant increase in this indicator (yield at the level of
15.2 kg/m?). The prospect of further research is to establish the relationship between the composition of
microfertilizers and their influence on the processes of yield formation when applied by foliar fertilizing methods.
Keywords: tomato (Solanum lycopericum L.), potassium nitrate, cultivation technology, foliar feeding, yield.
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EdexkTHBHICTH 032aKOPEHEBOr0 MiZKMBJICHHA HITPATOM KaJIil0 HA PO3BUTOK
i npoaykTuBHicTH NoMinopa (Soldanum lycopérsicum L.)

B. I1. CeBinoB

Heparuit . V cBiToBOMy BHPOOHHUTBI YacTka HOMigopiB (Soldnum lycopérsicum L.) craHoBuTs Maibke 20 % Beix
619TCXH°“0r1qH”“ BUPOONCHNX OBOYiB. Ilomimopu — HaifmomysspHima oBo4YeBa KyJIbTypa Y CBiTi, caMe TOMY ITiBHILCHHS
YHIBEPCHTET,

BpOXKaifHOCTI TMOMiZiopa € HEBiJ’€MHOK BHMOTOK Cy4acHOro BUpOOHMNTBA. OJHMM i3 HaWBaXJIMBIHMX 1
MEepCIeKTHBHUX LUISAXIB IMJBUIICHHS MPOAYKTHBHOCTI MOMifOpa B TEIUIMUSAX € BHKOPUCTAHHS CYYacHUX
mpenapariB Ta pecypco30epiralodux TEXHOJOTiH. Y 3B’S3Ky 3 YMM 3pOCTAa€ 3HAYCHHS arpOTEXHIYHHX 3aXOiB
€KOJIOTYHO 0e3MeYHOro MigBHIICHHS e(QEeKTUBHOCTI CiIbCHKOTOCMOAAPCHKOT0 BHPOOHHLTBA. Y  CTATTI
MPEACTAaBICHO PE3YJbTaTH OCIHI/KEHHsS BIUIMBY I03aKOPEHEBUX IMIJUKMBICHb HITPATOM Kalil0 Ha MPOLECH
MIPOXODKEHHSI POCTY, PO3BUTKY POCIHH Ta BPOXKAHHICTh MOMIZOpa IPOTSATOM BCHOTO BEreTaTUBHOTO IEpPiOxy.
TonsoBuii nocnix nposeneHo npotrsirom 2018-2021 pokiB 3a BUpOITyBaHHS 1HASTEPMiHAHTHOTO TiOpHIY HOMizopa
IManexpa F1 y BecHSIHUX IUTIBKOBHX TEILTHILIX 0e3 00irpiBy. 3a pe3ysbTaTaMu JOCIIPKEHb BCTAHOBJICHO ICTOTHUH
BIUTHB Ha OiOMETPHYHI MOKa3HUKH POCIHH IO3aKOPECHEBHX IiDKHMBICHb HITPATOM Kalis, K y (asy MacoBOro
LBITiHHSA (3pocTaHHs Ha 6—21 % Bix KOHTPOIIO) TaK i y a3y MacoBOro MIOAOHOILICHH (3pocTaHHs Ha 9-28 % Bix
KOHTpOIII0). Pe3ynbratu gociipkeHb GpopMyBaHHS BPOKAWHOCTI MOMiZopa 3a MICAILSMHU MEPiOJy TUIOJOHOIICHHS
CBi/[4aTh, M0 301IBIICHHS KOHIEHTpANil HiTpaTy Kalilo 30LIbIIye MOMICSYHUH BpoXKall IUIOAIB, IIPOTSATOM JIMITHS
BepecHs, Ha 13-19 % BiTHOCHO cepeHBOTO PiBHS BPOXKAHHOCTI 3a Micsinb. PiBeHs BpoxaifHOCTI BapiroBaBcs BiXt
KIIMaTHYHUX yMOB POKY BHPOLIYBaHHs, Bifl MakcumaibHoro y 2019 poui — 16,7-18,7 kr/M? 10 MiHiManbHOTO
y 2021 poui — 7,6-9,0 kr/M>. Pe3ynbTaTé MOCIHiIKEHb CBilYaTh, 110 HAHOUIBIIMHA TOKA3HUK ypPOXkKAHHOCTI
(15,8 xr/M?, Ha 13,4 % Gijbllie KOHTPOIIIO) BiZIMIYEHO 3a BapiaHTOM 0GPOOKH POCIHH MIOMiZI0pa PO3YMHOM HiTpaTy
KaJjito 3 KoHueHTpauiero 20 r/n. 3acrocyBaHHs OuTbIIOT KOHIEHTpawii npenapaty (1o 30 r/i1) He NPU3BOAMIO 10
iCTOTHOrO 3pOCTAHHS JAHOTO MOKA3HUKA (BpOXKailHicTh Ha piBHi 15,2 kr/M?). [lepcneKTUBOO TOMAJBIIUX
JOCIII/DKEHb € BCTAHOBJICHHS 3QJIEKHOCTI MIXK CKJIaJ0OM MIKpoJIOOpHB, 3a BHECEHHS METOJaMHU I103aKOPEHEBOTO
ITiJUKUBIIEHHS, Ta 1X BIUIMBOM Ha IpolecH (opMyBaHHs BpOXKaifHOCTI oMizopa.

Kuarouosi ciioBa: nominop (Soldnum lycopérsicum L.), HITpaT Kailisi, TEXHOJIOTISl BUPOIILYBaHHS, 03aKOPEHEBI
TiDKUBJICHHS, YPOXKaHICTb.

M. XapkiB, Ykpaina

Bi6aiorpadiunnii omuc st uuryBamusi: Ceeidog B. [I. E(eKkTHBHICTD [03aKOPEHEBOTO IIDKUBICHHS HITPATOM Kalil0 Ha PO3BHTOK i
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Beryn

CyuacHi  TexHOJOrii  BHpPOIIyBaHHS  HOMigopa
BUMAaraloTh  pO3pOOKM Ta  BIPOBADKEHHS HOBHX
IHHOBAI[ITHUX PINICHb MiJBHUINCHHS 3arajibHOI BpOXKaii-
HOCTI KynbTypHu. BusHauenHns peakuii riOpuais nominopa
Ha pi3Hi crocoOu Ta TEpMiHM MO3aKOPEHEBOTO MiJKHB-
JICHHSI POCIIMH J03BOJINTH BUKOPUCTATH ICHYIOUi pe3epBU
TTiABUIIEHHS POAYKTHBHOCTI KYJIBTYPH, a JOCIIIKEHHS
B IIbOMY HAaNpsIMKy CTAaHOBJATH SK HAayKOBHH, TaK i
npakTHgHUA iHTepec. [lominop, e HAKOIMBII MOKUpeHa
oBo4yeBa KymbTypa y cBiti. Ilopiune cBiToBe
BHPOOHMIITBO CBDKHX TIOMIZOPiB Y BiAKpUTOMY Ta
3aKpUTOMY IpyHTI, 32 ganumMu FAO ckinanano 3a 2018—
2022 poku 185-189 muH TOHH, i3 CepelHbOIO BpOXKaii-
nictro Bue 3,8 kr/M? [1]. Y cBiTOBOMY BUPOGHHMIITBI iX
YacTKa CTAaHOBUTh Onm3bko 16 % BciX BupoOIEHHX
oBouiB. B Vkpaini ix oOcsr y 3araipHiii CTPYKTYpi
BpOJKar0 OBOYEBMX KyJbTyp Hie Bule — 24-25 %, npote
cepeHs BpoKailHiCTh CTAaHOBHTH OIH3BKO 2,9 Kr/M> [2].

dopMmyBaHHS BpOXKAl TOMIZOpa 3aJeKUTh Bix
OaraThox (pakTOpiB, cepem SKAX TPOBITHE MicIe
HAJICXKHUTDH 320€3Me9YeHOCTI IPYHTY MOKUBHUMH PEUOBH-
HaMH y 3acBOIOBaHIi (hopMi, a MaKCHMaJIbHY BpOXKaii-
HICTh JJOCSITHYTO 338 KOMIUIEKCHOTO BUKOPUCTaHHS MiHe-
pPaTbHUX, OPraHiYHUX MOOPHB 1 JIMCTKOBOIO IIiJXKHB-
nenHst [3-5]. OguuMm 3 QakTopiB, IO CTPUMYIOTh
3pOCTaHHS BUPOOHWLTBA TOMiZopa 1 BHKJIHMKAIOTh
MOJIOPO’KYAHHS ~ KIHLEBOI  TPOJYKLIl,  BHUCTYyIae
HEMOXIIUBICTh  BUKOPHCTAHHS  TPAaIUI[IHHUX  BHIIB
OpPTaHiYHHX Ta MiHEpaJbHHUX IOOPHB, IO BUKOPHCTO-
BYIOTBCSI U IIABUINEHHS BPOXKAWHOCTI Ta SKOCTI
CLITBCHKOTOCIIONapCHKOT IPOIyKIIii [6, 7].

[To3akopeHeBe MiMKUBICHHS € IS POCIHH OB
LIHHAM JOKEPEJIOM OTPHUMAaHHS IOXWBHUX PEUOBHH Yy
TOPIBHSAHHI 3 TPYHTOBUM Mi/pKuBICHHAM. KombiHoBaHe
JMCTOBE BHECEHHS NOOPUB MOKPAILy€e XapaKTePHUCTHKU
POCTY POCJIMH, NO3piBaHHS Ta BPOXKaWHICTb, IO MOXKE
OyTH TOB’si3aHE 3 JOCTYITHICTIO OCHOBHHX ITOKHUBHHUX
PEYOBUH Ta JIETKICTIO X 3acBO€HHs uepe3 jucTs [8].
BukopucraHHs 103aKOpEHEBUX ITiXKUBIICHb BBAXKAETHCS
IHHOBaLlIHHUM PILIEHHSM y CUIBCBKOMY T'OCIIO/ApCTBI,
0COOJIMBO ISt TIOM SIKIIEHHsI XIMIYHUX HaBAaHT)KEHb Ha
IPYHT, CIPUYMHEHHX IHTEHCUBHMM BHKOPHCTaHHSIM
ximiuaux mpemnapatiB [9]. [Ipote ocHOBHI (iziomoriuni
MEXaHI3MH 3aJIMIIAIOTECSA IOraHO BUBUCHWMH. MiHe-
paibHE MOMOBHEHHS HITPaToOM KaJllilo 3a JOMNOMOTOI0
JUCTKOBOTO MiPKUBJICHHS € TIEPCIIEKTUBHOIO CTPATETIEI0
B YTIPaBIIiHHI OBOYiBHUIITBOM, Y TOMY YHCHi i B yMOBax
nedinuTy 3pOmeHHS.

Tak, mocmimkeHHs npoBeneHi B bpasunii nokazanu
BIUIMB JIMCTOBOTO Ii/DKMBJICHHS HITPaToM Kalliio Ha
3pOCTaHHs, BpPOXKAWHICTH Ta  (i3i0JOTII0  pOCIHH
momimopa. Pe3ynpTat mMokasald MO3UTHBHI edekTn
3aCTOCYBAHHSI Ta 3arajioM I103aKOpEHEBE 3aCTOCYBaHHS
HITpaTy KaJilo MOXe OyTH MEepCHEeKTHBHOI MPAKTHKOIO
JUIA TIIBUIICHHS BPOXKAMHOCTI Ta SKOCTI ILIOJIB
noMizopa rpu aedinutHOMY 3pouierHi [10, 11].

Hocmigauku A. C. A6a-3mp-Xamin i M. A. AOI-311b-
Xan OIHWIM BIUIMB MO3aKOPEHEBOTO ITiIKUBJICHHS
HITPaTOM KAaIBI[if0 Ta KaJil0 Ha BJIACTUBOCTI POCIIHH
moMiziopa, BUPOIIEHUX 3a pI3HUX HOpM Qochopy B
MIIAaHOMY TIPYHTI Ta T[OKa3ald, IO I03aKOpPEHEBE

Mi/DKUBJICHHS TPU HITPATOM KaJbII0 Y KOHIICHTpAIT
0,3 % Ta HiTpaTOM Kaublito y KoHmeHTpamii 0,5 %
JIO3BOJISIE OTPUMATH HAWBUIII PE3YJIbTATH 32 BUCOTOIO
pOCIIMH, TUIOLIEI0 JIMCTS, Macolo JIMCTS  IoMizopa,
BMmictoM N Ta P y nucTKax, Macorw 4YOTHPHOX IUIOAIB,
JIiaMeTpoM IUIOMIB, YPOKaHHICTIO ToOMimopa. 3araiom
BOHH NN BICHOBKY, IO 00pOOKa HITPATOM KaIIBIII0
Ta KaJilo yepe3 M03aKOpeHeBe IMiHKUBICHHS ITiABHIIIIIA
BpOXKalHICTF  MOMigopa 1 NOTJIHMHAHHSA MOXXHBHHUX
pedoBuH [12].

Excniepument mpoBenenuit 'y mnposinmii [lipHak
(TypeuunHa), 3 METOH JOCIHI/DKCHHS BIUIMBY Pi3HHX
KaJTiHUX (XJIOPHUI Kajiro, Cyab(haTy Kalilo Ta HITpaTy
KaJilo) 100pUB Ha BPOXKAaHHICTh Ta SIKICHI XapaKTepHcC-
THKM pOCIMH moMmijgopa. Pesynpratu mnokaszamu, 0o
3aCTOCYBAHHS HITpaTy Kalilo Ta cyab(ary KaJilo BUKIH-
KajJo 30ULTbIIEHHS BMICTYy XJ0podidy Ta PO3YMHHHX
y BoOIi TBepauX pedoBHH. [IOpIBHSAHO 3 KOHTPOJIHHOIO
TPYTOIO JOCIiAHA TPYIa IMPOJEMOHCTPYBajia HAHOIIbII
cyTTeBe 3pocTaHHs 3MiHM piBHA pH 3a 33 % 3pomenHs,
30kpema y copty Kamenrta F1, oOpoGieHoro HiTpaToMm
Kajiro, mo mpu3Beno Ao 30imemenHs Ha 4,13 %. Hai-
Bumui BMicT xnopodiny (71,73 %) orpumano mnpu
3aCTOCYBaHHI HITpaTy KaJio 3a 3pomeHHs 66 % [13].

Y  eKkcmepuMeHTI  NpPOBEACHOMY y  TEeIUIWI
€rUneTchKoro HaliOHATBHOTO JIOCIIAHUIIBKOTO LEHTPY
JIOCIIJPKEHO BIUIMB JESKUX MO3aKOPEHEBUX 00pOOOK Ha
TIOCHJIEHHSI POCTY POCIMH TIOMiZiopa Y Pi3HUX yMOBax.
Byno 3acrocoBaHo ciM 0OpOOOK OONPHCKYBaHHSIMHU Ta
OLIIHEHO iX BIUIMB Ha MOXMBHI XapaKTEPUCTHKN POCIHHHU
nomigopa. Lls omiHka mokaszayia, IO HafiKpanuMu
MeToJlaMH 00pOOKH Oyim HITpaT Kajifo, MOTiM 00poOKa
eKCTPaKTOM BOJOpOCTei, moTiM 00pobka Fe+K+B+Prol,
notiM Fe+K+B+Si, a 06poOka nporniHoM Oyita HaiiMeHII
e(eKTUBHOI. YcCi 3acTocoBaHi MpH OONPHCKyBaHHI
pPOCIHMH @pernapaTd MOKa3add 3HayHe 30UIbIICHHS
CepeHbOr0 3HAYCHHS XJI0podiny, ajge 00podka HiTpaTOM
Kaio Oyia HalKpamio 0OpOOKOI0 3 IIABUIIEHHSIM Ha
7,68% mopiBHIHO 3 KOHTpOJieM [14].

3arajnbHi BUMOTH IIOJ0 BUKOPHCTaHHS XIMIYHHX
3aco0iB 'y CBITOBOMY CUIBCBKOMY TIOCHOAApCTBI
CIIOHYKAaIOTh 1 BITYM3HSHHMX OBOYIBHHKIB 70 IOLIYKY
IBTEPHATHBHUX CHCTEM yIOOpPEHHS IPH BHPOILYBAaHHS
CUIBCHKOTOCTIONIAPCHKUX ~ KYJIBTYp 13 3aCTOCYBaHHSIM
MO3aKOPCHEBUX IIDKHUBICHh MIHEPATBHAMH TOOpH-
Bamu [15, 16].

[Ipobmemoto sIKy BHpINTye AaHE TOCTIKEHHS OyIo
BU3HAUCHHS BIUIMBY II03aKOPSHEBHMX II/DKUBICHb Ha
BPOXAWHICTh MTOMiOpa B yMOBaX 3aXHIICHOTO TPYHTY,
IUTI MaKCHMAaJIbHOI BPOKaWHOCTI MOMizopa, 30KpemMa y
BECHSIHHUX ILTIBKOBUX TEIUTUIISX.

Meta gocaixxeHus

Merta IOCHTIPKEHh — BU3HAYNTH ¢(PEKTHBHICTH I103a-
KOPCHEBHUX IIiKUBJICHD HITPATOM KaJIifO [UIIXOM BCTaHO-
BJICHHS] ONTHUMAIIbHUX Ta MPAKTHYHO OOTPYHTOBAHUX JI03
Ta CTPOKIB 3aCTOCYBaHHS IIiJ| iHAETEPMi-HAHTHUHA TiOpHI
nomigopa B ymoBax JliBooepexHoro Jlicocreny YkpaiHu.

3ae0anns  O0ocniddcennss —  JOOCHITATH  BIUIHB
MO3aKOPCHEBUX  I/DKWBIICHh HITPATOM Kajil0 Ha
BPOXKAMHICTh MOMiIoOpa B yMOBax 3axXHIICHOTO TPYHTY,
JUTS MAKCUMAJIBHOT BPOXKAHOCTI MOMizIopa.
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Marepiaam i meToau

[MonpoBuii JOCIIA 3aKJIaICHO y MIIIBKOBUX TETUIHLIAX
HepxaBHOTO  OiOTEXHOJOTIYHOTO  yHIBEPCHTETY
miBACHHO-CXiqHIM vactuHi JliBoOepexnoro Jlicoctemy
Vkpainu y nepiog 2018-2021 pokis. [pynToBuil mokpus
JOCHIAHOT TEIUIMII MNpPEACTaBICHO YOPHO3EMOM 3
BHUCOKHM YMICTOM TyMYCy, HETJIHOOKHMM 3aJIsITaHHSM
KapOOHATIB Ta OJM3BKOI O HEUTPATBHOI peakIlii IpyHTO-
BOT0 po34MHy. B rpyHTI mocmimHOI Terumi xapakrepu-
3yeThest yMmicToM Tymycy B mapi 040 cm — 3,9 %, pH
BOJHOT BUTSDKKA — 5,2. 3a MEXaHIYHUM CKIJIAJIOM IPYHT €
CepeHbO CYTIIMHKOBUM 1TyBaTO-TIIIAHUM 3 BOJIOTO-
eMHICTIO — 22,18 % Big Macu aOCONIOTHO CyXOT0 IPYHTY,
00’eMHa Maca IPyHTy CTaHOBHTH 1,18 r/cm®. XapkiBch-
KUl PerioH XapakTepu3yeThCsl MIHJIMBICTIO TEMIIEparyp,
PI3HOIO KUIBKICTIO NIOPIYHUX OIaiB, TEIUIMM JIITOM Ta HE
Mae mocynumBoro nepioay [17]. CepemuabobaraTopiuHi
(3a 2000-2020 poku) cymMa aKTUBHHX TEMIIEpaTyp
craHoBUTHh Onm3pko 2700 °C Ta BigHOCHA BOJIOTICTH
MOBITpsT cTaHOBHUTH 76 %. CepeaHbOpiuHa TPHUBATICTH
06e3MOpO3HOTO TIepioxy CTaHOBUTH 155 mi0. [IporpiBanHs
rpyaty g0 +10 °C Ha mmbuni 10 cM moumHaeTbes y
TpeTiit gexani kBiTHA. K IIbOMy CTpPOKY, B OCHOBHOMY
BECHSHI MPUIHUHSAIOTHECS 3aMOPO3KH, 3pifKa IPOIOBXKY-
OYUCh 10 JApyroi aekamu TpaBHA. lloromgHi ymMoBH y
JIOCTIKYBaHUHM TIEpioJl CyTTEBO HE BiAPI3HSAINACH Bif
CepeHbOOAraTOPIYHHUX.

Marepiaiom uis 10CHiDKeHb OYB 1HAETEpMIHAHTHUIA
riopun mnomimopa Ilamekpa F1. Jlns BUKOHaHHS
3aIUIaHOBaHMX 3aBJIaHb JOCIIHKEHb 3aCTOCOBYBAIIM TaKi
BapiaHTH 0OPOOKHU POCIIHH:

- 1 sapianm — p#I9 KOHTPOJIO BHKOPHCTOBYBABCS
BapiaHT 6e3 00poOKHy;

- 2 sapianm — 0OpOOKH TIperapaToM HIiTPaTOM Kallito
y KOHIIeHTpauii 5 1/71;

- 3 sapianm — 0OpOOKH TIpemapaToM HITPaTOM Kallio
y xoHueHTparii 10 1/m;

- 4 sapianm — 0OpPOOKH TPErapaToM HITPaTOM Kallito
y KoHIeHTpaiii 20 r/i;

- 5 sapianm — 0OpOOKH TIpemapaToM HITPaTOM KaJlito
y KoHuenrpauii 30 r/i.

OO0poOKy pOCIIMH IPOBOAWIN Y TPH STAIIH:

- nepuia 06pobka — nepe]] BUCAHKYyBaHHAM PO3CalH Y
TEIIUIIO Ha ITOCTIiHE MiCIIE;

- Opyea 0bpobka — Ha IOYATKy (pa3u IBITIHHS,

- mpemsi 06pobka — Ha moYatky a3 IIoJIo-
HOILICHHSL.

Y nonboBOMy JOCIHiAI HACIHHS JOCIIIXKYBaHOTO
ribpuay BHCIBAIM Y KaceTH Yy TPETIO JEKajy JIIOTOTO, y
TPETIO IeKa1y KBITHS — MEpIIly JIeKaly TPaBHs po3caly 3a
BHCOTU Haa3eMHol yactuHu 30-35 cM BHcamKyBaau Ha
TMOCTil{HE Miclie y TUTIBKOBY TerutHito. BapianTtu nocmiais
pO3MIIlyBaJii METOZOM IOBHOI peHIIOMi3allii. 3araipHa
IUTOIIA JUISHKH — 8 M2, TUIOIIA 00JIKOBOT AUISHKY — 5 M2,
MOBTOPHICTh — YOTHPHUPA30Ba, 3arajbHa KUIBKICTH
pocmuH — 480 mIT.

[TompoBi mocmian Ta 067K GiOMETPUIHNX TTOKA3HUKIB
POCIIMH NPOBOAMIN BIINOBIIHO A0 3araJIbHONPUHHATHX
METOJUYHHUX PEKOMEH LN JJIsi BUPOIIYBaHHS [TOMIZOpY
y 3axuuieHomMy IpyHTi [18-20].

Pe3yabTaTi Ta iX 00roBOpeHHsA

CrocrepexxeHHs 3a pe3yJlbTaTaMH IOJLOBOTO J0C-
migy 2018-2021 pokiB cBiguaTh IpO HE3HAYHHUH BILIAB
M03aKOPEHEBUX IMKUBICH HA CTPOKH MPOXOKCHHSI
pociauHamMu momizopa (a3 po3BuTky. OOpoOKa pociIuH
MoMijiopa HITPaToM Kajiio MOPIBHSHO 3 KOHTPOJBHUM
BapiaHToM 0e3 OOpoOKM He  NpHUIIBUALIYBaja
MPOXOJKCHHS pociuHaMu (a3 po3BUTKY (maobn. 1)

Taoauns 1

[IpoxomkenHs da3 pocTy i PO3BUTKY POCIHH 32
BapiaHTaMu 0OPOOKH MOPIBHAHO 3 KOHTPOIEM
(cepemne 3a 2018-2021 pp.).

Bin mociBy 110

; Ilepmmii —
Bapianti OCTaHHIH
6006 MOSIBI .. TaHH]
00poOKH - LlBlTliIgHﬂ, nno;[ox-[(i)éueﬂﬂﬂ, 36ip, 26
16 pis pis
Be3 06pobku 6 58 128 34
(KOHTpOJIB)
HITpaT Kalito, 6 53 128 34
St/n
HITpaT KaJIio, 6 53 128 29
10 r/n
HITpAT KaJilo,
20 1/ 6 58 128 91
HITpAaT Kalilo,
30 1/n 6 58 128 91
OOpoOka  pociMH  HITpATOM  Kajil0  JIMIIE

MOJIOBXKYBaJla IepioJ] IUIOJAOHOIIEHHS Yy BapiaHTax
JOocHiy 3 KOHUIeHTpauisiMu mpemnapary 10-30 r/im.
binpma pisHULS BHSBWIACS TIPH TPOBEJICHHI I103a-
KOPEHEBUX Ii/DKUBJICHb y OIOMETPHYHHMX IOKa3HHKAX
pocmiH oMigopa y gpasy MacoBOro UBITIHHA (mabn. 2).

Taoaunsa 2

BioMeTpuyHi TOKa3HUKH POCIHH ITOMiIOpa,

y a3y MacoBOro IBITIHHS 3a BapiaHTaMu 00pOOKH
MOPiBHSHO 3 KOHTposeM (cepenne 3a 2018-2021 pp.).

. Maca JloBxkuHa Kinpkicts Mxoma 8
Bapiantn : JIUCTKOBOT
POCINHH, IEHTPAIbHOTO  JIHCTKIB, :
e HOBEpPXHi,
r creba, cM T, 2
cM”/pociL.
Be3 06pobku 1126.8 118,0 15,3 1963,8
(KOHTPOJIB)
PRI EED, 1y o 118,8 15,5 1993,8
St/n
HITPAT KAJO, |57 5 121,3 16,0 20175
10 r/n
HITpAT Kailo, 11753 124,5 16,3 2290,0
20 r/n
HITPAT KAO, ¢ 3 126,3 16,8 2381,8
30 r/n

Maca pocnMH B 3aJ€XKHOCTI Bi 3aCTOCYBaHHS
00poOOK HITpaTOM Kallil0 CTaHOBHWJA B CEPEIHBOMY
1131-1196 . Haii6inpmry macy (1196 r) Mmanu pocnuHu
3a BapiaHTOM JOCIHiy 3 KOHIIEHTPAIE€I0 HITPATy Kaifo —
30 r/71, o Ha 6 % OinblIe KOHTPOJIIO, @ HAHMEHIIly Macy
(1127 1) mamu pociaMHH 32 KOHTPOJHHHM BapiaHTOM.
3a mociiKyBaHH Mepio HAMOLIBITY JOBXKHHY cTeOJia
MaJId POCIIMHH 3a BapiaHTOM JOCIIAY 3 KOHIICHTPAIIEO
HiTpary Kamito — 30 /1 — B cepennbomy 126 cM, 1110
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BinmoBinHO Ha 7 % OinmbIe KoHTpouto. Bei iHmi BapianTn
TaKOX IIEPEBHIILyBaIN KOHTPOIb, ajie OyJIM MEHIIE IIbOT0
BapianTy. KiIbKIiCTh JIMCTKIB Ha POCIHUHI, B CEPEIHBOMY,
CTaHOBHUJIA — Bif 15 1mIT./pocit. Ha KOHTpOJi 10 17 mit./pocit.
3a BapiaHTOM JIOCIITy 3 KOHIICHTPAIIIEI0 HITPATy KaJiio —
30 /1 (ua 10 % Oinbie KOHTPOIO). IloIa JIMCTKOBOT 1Mo-
BEpXHi Takok Oysa HaliMEHIIO Ha KOHTpoN — 1964 cM?.
MaKkcHMAJIBHOKO TIIOMIA JIMCTKOBOI MOBEpXHi — 2382 cm?,
3HOB OyJ1a 3a BapiaHTOM JI0CIIi/Ty 3 KOHIIEHTpAIIIEIO HITPaTy
kamito — 30 /71, Ha 21 % OibIie KOHTPOITIO.

Pocnauum 3a BapiaHTOM 3 KOHIEHTpAII€I0 HITpary
Kamifo — 20T/1 TakoX 3HAYHO TEPEBHIIYBAIH 3a
010METpUYHUMHU TMOKAa3HUKAaMU KOHTPOJIbHHH BapiaHT i
Oynu TpOXHM HIKYMMH 32 MaKCHMAaJbHI ITOKa3HUKH.
BapianTu qociify 3 KOHIIEHTPALEO HITPATy Kaio — 5 Ta
10r/n Mamu He3Ha4yHi BIAMIHHOCTI BiZl KOHTPOJIIO,
NepeBHIIYI0UH BapiaHT 6e3 00poOku Ha 3—5 %.

3a  pesynpraTaMd — IPOBEICHUX  JOCITIIKEHb
BCTaHOBJICHO MiHJIUBICTh OIOMETPUYHMX ITOKA3HUKIB,
y (ha3y MacoBOTrO IUIOIOHOIICHHS 32 BapiaHTaMK 00pOOKH
MOPIBHSAHO 3 KOHTPOJIEeM (maou. 3).

[TopiBHSHO 13 KOHTPOJIBHUM BapiaHTOM MaKCHMAJIbHE
3HAYCHHS ITOKa3HWKAa Mach pociuHU — 2484 r, Bia3Ha-
YEHO 3a BapiaHTOM JOCIiTy 3 KOHLEHTpALIEI0 HIiTpary
kamito — 30 /1 (aa 19 % Oinpime xoHTpOIO). JoBXHHA
LIEHTPAIBHOTO cTe0Ja 3a UM BapiaHTOM csirana 312 cM,
Ha 10 % OinbIne KOHTPOIIO. 32 MOKA3HUKAMH KUTBKOCTI
JIUCTKIB Ha POCIWHI 1 IUION[ JIMCTKOBOI TMOBEpPXHI
BapianTH 3 KoHueHTpauiero 20 ta 30 r/n Oynu NpakTHYHO
OTHAKOBMMH 3 TIEPEeBUINCHHSAM KOHTpoimro Ha 11 %
(xinpKicTb JIUCTKIB — 29,5 mT.) Ta 9 % (TUI0IIA JTUCTKOBOT
nosepxui — 11680 Ta 11635 cM?/poci., BimOBiAHO).
Maca opmHOrO IUIOAY B CEPEAHBOMY HAUOINBIION
BUSIBWJIACS 32 BapiaHTOM JOCIiXy 3 KOHIIEHTPALi€ro
30 r/1— 196 1, m0 Ha Maibxe Ha 28 % OLIbIIe KOHTPOIIIO.

Taéuuusa 3

BiomeTpuuHi MOKa3HUKK POCIUH MOMiZopa, y ha3y
MacoBOT0 ILUIOIOHOIICHHS 33 BapiaHTaMu 00pOOKH
MOPIiBHSIHO 3 KOHTposeM (cepente 3a 2018-2021 pp.).

(2 8 = g 8
g & = g & g é = Eé 8 g =
BapianTtn S E § § g -E .E“ = :ﬁ.;g 5 Ef
00po0OKH b= § g a9 B E s 2% 5 g
& REs =g 85 &
= é Q
Be3 06pobxu
(ommpons) 20825 2838 26,5 107100 1538
HITpATKAO, 51038 2883 27,5 108450  165,0
S5r/n
HITPATKAMO, 51600 295,0 28,0 109745 1675
10 t/n
HITpATKAMO, - 54350 307,5 295 116800 1950
20 r/n
HITpATKATO, - 54838 311,8 295 116350 1963
30 r/n

Lle xopenroe 3 AOCTIIKCHHAMH I03aKOPEHEBOIO
IJKABJICHHS POCIIMH Ha JIBOX copTax momigopa (Harina
ta Poma) 3 pi3HUMH pIBHAMH KaJiHUX PO3YMHIB.
[To3akopeHeBe TIHKUBICHHS KalieM Ma€ 3HAYHHN
(P<0,05) BruMB Ha BUCOTY POCIIHH, Bary OAHOTO IUIOJA Ta
3arajbHy KiJIbKiCTh ioiB [21].

Ananiz  nuHamiku  QopMyBaHHS ~— TOMICSYHOT
BPOXKAMHOCTI TOMIZIOpa MPOTSICOM MEPioay IJI0I0-
HOIIGHHS BIIMIYEHO, M0 B CEPEIHbOMY 32 DOKH
JOCHI/DKEHHST Yy JIMITHI-CEpIHI  TEXHIYHOI CTHIJIOCTI
nocsirao 1o 36 %, BepecHi — 28 % Ta y )KOBTHi OJIM3bKO
2 % 3arayibHOTO BpOoXarw (puc. 1).

B Ee3 06pobku (kouTpons)  EHiTpar kamis - 5 1/1

Buitpar kauis - 10 /i

Buitpar kanmis - 20 r/n EuiTpat Kkamis - 30 r/n

60 7 57 s 5,6
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Puc 1. Tunamixa hopMyBaHHS MOMICSYHOT BPOXKAMHOCTI IOMIZIOPa, 3a BapianTamu nociiny (3a 2018-2021 pp.).
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CrioctepexkeHHA 32 ()OPMYBaHHSIM YpOXKAKO IUIOJIB
oMiziopa 3a MICSISIMH TI0OKa3ajo, M0 YPOXKAaWHICTh Y
nunHi cTaHoBuna Bix 5,0 kr/M? (Ha KOHTponi Ta 3a
BapiaHTOM 3 KOHIICHTPALIEO HITpaTy Kalito — 5 1/71) a0
5,7 xr/m? (3a BapiaHTOM 3 KOHIEHTPALIICIO HITPaTy KaJliko —
20 r/m). PiBeHb ypOKaWHOCTI y CepIIHI CTAaHOBUB BiJ
4,9 kr/M?> (Ha KoHTpoJi) 10 5,6 Kr/M?> (3a BapiaHTOM 3
KOHIIEHTpaLi€ro HiTpary Kaiito — 20 r/m), y BepecHi Big
3,8 kr/M?> (Ha xontpomi) mo 4,2-4,3 xr/m> (BapiantH 3
koH1eHTpamniero 30 ta 20 /71 BIAMOBIAHO). Y *KOBTHI 0yI10
3i6panHo 2—4 % Bix 3araJbHOTO BPOKAI0 B CEPEIHBOMY
OJIHAKOBO 32 BapiaHTaMd JOCHixy. MakcumansHa
PI3HUII MDX BapiaHTaMH JOCIIAY Y JHITHI CTaHOBHIJIA —
0,7 xr/m? (13,3 %), BiINOBIAHO y CepHHi MaKcUMaJIbHA
pisHuns cranowia takox 0,7 kr/m? (13,5 %), y BepecHi —
0,5 xr/m? (19 %), a y xoBTHi 0,1 kr/M%, a60 33,3 % Bif ce-
PEIHBOTO PIBHS BPOXKAHHOCTI 32 MICSIIb.

Jlns  OWIHKM TOKa3HHWKIB IOJBOBOIO  JIOCTITY
MoTpiOHe TNpaBWJIbHE BUKOPHUCTAHHS Ta IHTEpHpeTaIlis
OTpPUMaHMX [aHUX. 3a AOCTIIPKYBAaHUMH BapiaHTaMH
OyJIo BiJ3HAYEHO BpOKaiiHicTh Ha piBHi 14,0-15,8 kr/m?
(maon. 4).

Taoauns 4
@®opMyBaHHS 3aTaJIbHOTO BPOXKAIO 33 BapiaHTaMH
00po6Ku mmopiBHSAHO 3 KOHTpOoseM (2018-2021 pp.).

Bapiantu YposkaiHiCTh, KI/M> +- % 1o
00poOKH 2018 2019 2020 2021 B cepenHbOMy KOHTPOIIXO
bes oBpobiat 5 170 162 76 14,0 -
(KOHTpOIIB)
HITpAT KaJlio, 159 16,7 168 7,6 14,3 2.2
St/n
HITpAT KaJlto, 156 18,0 169 8.1 14,7 5,0
10 r/n
HITpAT KaJllo, 174 18,7 182 9,0 15,8 13,4
20 r/n
HITpAT KaJilo, 17,1 17.8 179 7.9 15,2 8,8
30 r/n

IMopiBHsAHO i3 KoHTpoMEHHM BapianToMm (14,0 Kr/M?)
HalOUIbIKK nokasHuk ypoxaitnocti (15,8 kr/m?, mo
Ha 13,4 % Oinbllie KOHTPOIIIO) BIIMIUEHO 32 BapiaHTOM
00pOOKM pOCJIMH TIOMiJIOpa PO3YMHOM HITpATy Kaio
3 KoHueHtpauiero 20 r/m.  3actocyBaHHS ~ OUIBIIOT
KoHIeHTpaniii npenapaty (30 r/i) He NPU3BOIWIO 1O
icTOTHOTO 3pOCTanHs JaHoro nokasuuka (15,2 kr/m?%, mo
Ha 8,8% Oinpme koHTpomo). B cepemHpomy 3a
JIOCTIKYBaHUHA TIepiof BpOXaWHICTH Ha piBHI 14,3—
14,7 xr/m? 3a6e31€9€H0 3a BapiaHTAMH 3 KOHIIEHTPAIICIO
5 ta 101/n, mo wHa 2,2 Tta 5,0 % BiANOBiZHO OijbIIe
KOHTpOMI0. HammMu nocimikeHHIMH BCTaHOBJIEHO, 110
3a POKaMH JOCHTI/KCHHS MOKa3HUK YPOXKAMHOCTI 3HAYHO
BapiloBaB Bifl MakcumanpHoro 16,7-18,7 kr/m?> y
2019 poui mo miniMansHoro 7,6-9,0 kr/mM? y 2021 poui,
3MIHIOIOYHCh B OCHOBHOMY 3i 3MIHOK yYMOB BHPOIIY-
BaHHA 3a pokamu. [IpoTe 3a Bech Iepioj AOCIiKEHb
MIPOBEJICHHS T03aKOPEHEBUX ITi/PKUBIICHD IIPENapaToM
HITpaTy Kaiisi 3 KoHHeHTpamiero 20 T/m1  Z03BOISIIO
OTPUMYBaTH MaKCHMaJIbHUH PiBEHb BPOKAWHOCTI.

JlocTiJTHUKaMH YHIBEPCHTETY CLIBCBKOTO TOCHOAap-
ctBa Deiicanabany (ITakucran) BcTaHOBIEHO, IO Yepe3
MMO3UTHBHY KOPEIMIII0 MK IHKUBICHHAM POCIHH
MOMIZIOpY KaJieM Ta XapaKTepUCTHKAMHU SIKOCTI IUIOJIB
JNOCHIHUKK  TOKa3aliM, IO €K30reHHE BHECEHHS

BiJITIOBITHOTO PIBHS KAJIiF0 MOXE CIIPHUATH ITiJBUIIICHHIO
BPOXAMHOCTI Ta MMOKPAIIeHHIO sKocTi mofiB. Cepen ycix
BapiaHTIB JOCTITy OOMPHCKYBAaHHS POCIHUH PO3YHHOM 3
npenaparom 0,5-0,7 % kanito MaKCHMaJIbHO MTOKPAIIHIIH
MPOJIYKTUBHICTH POCIUH HIOMinopa 000X coptis [21].
Takox IOCTIIHUKAMH aBTOHOMHOTO YHIBEPCHTETY
mraty Mexiko (Mekcrka) OlliHeHO PO YKTHBHICTD TBOX
COpTIB TOMATy NpH BHeceHHi pizux no3 (1,2, 1,5, 1,8,
2,1 r/M?) mpenapary Kajito Mo3aKOpEHEBO, Y TPhOX BHE-
CeHHSX: HAa CTajil po3caid, BEreTaTMUBHOTO CTaHy Ta
MOYATKy IBITIHHS B TSIUIMYHUX YMOBaX. B3zaemoist copty
Ta JIO3M TIOKa3aja, MO HaHOLIbIa KUTBKICTh IUIOIB Oyia
orpumana coprom «Cim» (3,18 kr/poci.) mpu mo3i 1,2 r/m2,
Tomi sk i3 copry «llalfmai» OTpUMaHO IUIOAIB —
2,74 Kr/pociL. ipH 3acTocyBanus 1031 1,5 v/M2. Byio 3po6-
JICHO BHCHOBOK, IIO MO3aKOPEHEBE BHECEHHS IO JIUCTIO
npernapary Kajiiro 301IblIy€e BpOXKaiHiCTh uoiB [22].

BucHoBku

Y Xoai MOJBOBOIO JOCIHIAY HOCIHI/KEHO BIUIMB
M03aKOPCHEBUX i KUBIICHB HITPATOM KaJIifo Ha BpOXKaii-
HICTh TOMiIOpa B YMOBax 3aXHWIICHOTO TIPYHTY. 3a
pe3yJibTaTaMH JIOCHTiXKEHb BCTAHOBICHO, LIO S(EKTHB-
HHM JUTS PO3BHUTKY POCIIMH Ta ITiJBUIIECHHS BPOXaHOCTI
BUSIBWJIOCH 3aCTOCYBAaHHS HITPATY KaJIiIO JUIsl HPOBEICHHS
MO3aKOPEHEBUX  I/DKUBJIEHb  POCIMH  IOMizopa.
BigsnaueHo  cyTTeBe  30UIbIICHHS — OlOMETPHYHHX
MOKAa3HHWKIB 00poOJIeHuX HiTpaToM Kamis y (dasy
MacoBOT0 IBITIHHs: MacH pociauHH (10 1196 r), noBXKHUHH
crebma (mo 126 cM), KUIBKOCTI JIMCTKIB Ha POCIMHI
(mo 17 wir./pocn.), TMJONI  JIMCTKOBOI  TOBEPXHI
(mo 2382 cm?/pocn.), B cepennbomy Ha 11 % Gimbiue
KOHTpOIIO. Y (pa3i MacoBOTO IUIOAOHOIICHHS BiI3HAYCHO
3pocTaHHSI OIOMETPUYHUX IMOKA3HUKIB 31 30UTBIICHHIM
KOHIICHTpAIil HITpaTy Kajis: Macu pocnuHu (110 2484 1),
JIOBXHMHH cTebna (mo 312 cMm), KIIBKOCTI JIMCTKIB Ha
pociuHi (10 29,5 mIT./poci.), IO IUCTKOBOI MOBEPXHI
(mo 11635 cM?/pocit.), B cepeanboMy Ha 15 % Oinblie
KOHTPOJIIO. AHaJi3 JUHaMiKu (GopMyBaHHS HOMICIYHOT
BPOXKAMHOCTI T0Ka3aB, 1[0 MAaKCUMAaJIbHHUHA MOMICIYHUIN
piBEHb BPOXKAMHOCTI Yy JIMMHI-BEpECHI OTPUMAaHO 3a
BapiaHTOM 0OpPOOKH POCIIMH ITOMiIOpa PO3YMHOM HITpaTy
Kajiro 3 KoHueHtpariero 20 /1, Ha 11-13 % Ounbme Big
CEepEIHBOTO PiBHS BPOXKAWHOCTI 32 Micslb. SIK pe3ynbTar,
Ha IIbOMY BapiaHTi OTPUMaHO HAWOUTBITY BPOXKAWHICTD —
15,8 kr/M?. TakuM 4YMHOM, BH3HA4Y€HO €(PEKTHUBHICTH
MO3aKOPEHEBUX IIDKUBICHh HITPATOM Kalil0, HUIIXOM
MIPOBEICHHS TPHOX OOPOOOK MpemapaToM y KOHIIEHTpaIIil
20 r/n nij inAeTepMiHAHTHUIA FOPH TOMIOpa, B yMOBaX
JliBoGepexnoro Jlicocreny Ykpainu, aist oTpUMaHHS
MaKCUMaJIbHOI BPOKalHOCTI.

Tepcnexmusu nooanvuux 0ocniodxcens MONSTAIOTh Y
BUBUYEHHI NpolieciB popMyBaHHS CTPYKTYpH BPOXKAHHOCTI
3a JIOTIIOMOTOI0 TI03aKOPEHEBHX Ii/KUBICHb Pi3HUMH
MIKpOZOOpHBaMH Ta MOIIMBICTH BIUIMBY HAa BEIUYUHY
BpOXKalfHOCTI KyIbTypu moMinopa. llomambime mocii-
JDKeHHsSI 0COONIMBOCTEH BIUIMBY PI3HMX MIKpOZOOpWB Ha
PO3BUTOK POCIMH MOMiIopa JacTh MOMKIIMBICTH OLIHUTH
arpoxiMiuHMiA e(eKT BiJl BHECEHHS METOIaMH [T03aKOpEeHe-
BOTO IT{/KUBJICHHS T OTPHMAaHHS CTa0IFHUX BPOXKAiB Ta
peatizailii FeHeTUYHOTO MOTEeHIIATy KyJIbTYpPH.
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ABTOp CTBEpIDKYE MO BIJACYTHICTh KOH(IIIKTY
IHTepeCiB MO0 BUKIIATy Ta pe3yIbTaTiB JOCHIIHKEHb.
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! Ustymivka experimental

station of plant growing of the

Institute of Plant growing
named after V. Ya. Yuriev of
NAAS of Ukraine,

25, akademician Vavylova
str., v. Ustymivka, 39074,
Ukraine

2 Poltava State Agrarian
University,

Skovoroda St., 1/3,
Poltava, 36000, Ukraine

Systematized the results of studying the species composition of harmful organisms that negatively affected the
growth and productivity of corn under the conditions of the Ustymivka Research Station of Plant Breeding named
V. Ya. Yuryev by Institute of Plant Breeding of the National Academy of Agrarian Sciences of Ukraine (UDSR).
From 2021 to 2023, field and laboratory studies were conducted to identify samples resistant to major pests and
diseases of corn under natural conditions for the agro-climatic conditions of the southern Forest-Steppe zone of
Ukraine. The study material consisted of 110 corn samples of various origins from the UDSR collection and newly
introduced samples, which were characterized by economically valuable indicators, namely: grain productivity of
one plant, cob length, number of cobs per plant, 1000-grain weight, etc. The study results revealed the dominant
diseases to be: Ustilago zeae (Beckm) (14 % of examined samples with an average infection of 0.2 % of plants);
Soroshporium reilianum (Kuehn) (1.5 % of examined samples, with an average infection of 0.1 % of plants);
Fusarium (70 % of samples with infection up to 30 % of cobs); Bacterial diseases (64 % of samples with infection
up to 50 % of cobs); Ear rot (54 % of samples with infection up to 43 cobs). Sample damage by the Oscinella frit ,
O. pusilla ranged from 10 % to 82%, with damage levels varying from 0.5 to 5 points. This largely depended on
weather conditions during the seedling period and the intensity of the initial growth of the sample. Ostrinia (Pyrausta)
nubilalis Hb. annually damaged over 60 % of the samples, with an average of 1-5 larvae per plant. According to
laboratory surveys, up to 23 % of the plots with 1-2 cobs per plot were damaged by Ostrinia (Pyrausta) nubilalis
Hb.. The applied research methods enabled the differentiation of samples as sources of resistance to local populations
of corn diseases and cobs, as well as to dominant phytophagous organisms in natural infection and invasion
backgrounds. Among them were identified: samples with individual resistance to Ustilago zeae (Beckm) —
7 samples, to the Ostrinia (Pyrausta) nubilalis Hb. — 11 samples, to the Oscinella frit, O. pusilla — 9 samples. Group
resistance to a complex of dominant diseases was characterized by 18 samples, and complex resistance to diseases
and the Ostrinia (Pyrausta) nubilalis Hb. — 6 samples, which combined with high economically valuable indicators.

Keywords: maize, corn, self-pollinated lines, blister and fusarium smut, resistance assessment, fusarium,
bacteriosis.

Ouinka cTifikocTi 3pa3KiB KYKYPYA3H 3 KOJIEKIii Y CTUMIBCHKOI J0CITHOT CTAHIIT
POCJMHHHUIITBA 10 OCHOBHUX LIKITHUKIB Ta XBOPOO

JI. . Xapuenko' | M. 0. Xapuenko® | I'. JI. [Tocnenosa’ | C. B. INocnenos? | B. M. Jlicoswuit” |

I. I'. JlapureHKo?

! VerumiBebka gociana
CTaHIIisl POCIMHHUITBA
[HCTHTYTY POCIMHHHUIITBA
imeni B. 5. IOp’ea HAAH
VYkpainn, c. YcTumiBka,
ITonTaBchka 06nacTs,
VYkpaina

2 TonTaBChKHit Jiep KaBHUH
arpapHUi yHIBEPCHTET,
m. [Tonrasa, Ykpaina

CHCTeMaTH30BaHO Pe3yJbTaTH BUBYCHHS BHIAOBOIO CKJIaJy IIKIUIMBHX OPraHi3MiB, sKi HETATUBHO BIUIMBAIN
Ha PO3BUTOK 1 MPOJYKTHUBHICTb KYKYpPY/A3H B yMOBaX Y CTUMIBCHKOI JOCHIHOT CTaHILii pOCIMHHUITBA [HCTUTYTY
pocmuununTBa iM. B. 5. IOp’eBa HAAH Vxpainum (YCP). Bopomosx 2021-2023 pokiB y MDONBOBHX Ta
J1ab0OpaTOPHUX YMOBaX MPOBEACHO JOCHI/DKEHHS OO BUSBJICHHS 3pas3KiB, CTIMKMX 10 OCHOBHHX LIKiJHUKIB
Ta XBOPOO KYKypYA3H Ha MpUpoAHOMY (hOHI I arpokiIiMaTUYHUX YMOB 30HM HiBaeHHoro Jlicocreny YkpaiHu.
Martepianom ciayryBanu 110 3paskiB Kykypyasu pisHoro moxoukeHHs 3 konexnii Y/ICP Ta HOBI iHTpomykoBaHi
3pa3Kky, sKi OyJI 0XapaKTepH30BaHO 33 TOCIOAAPCHKO-IIIHHIMY IIOKa3HHKAMH, a caMe: 3epHOBA IPOIYKTHBHICT
O/lHi€l pOCIMHM, NOBXMHA KayaHa, KUIBKICTh KayaHiB Ha pociuHi, Maca 1000 3epen Tomo. 3a pe3yibTaTaMu
BUBUCHHS JOMIHYIOUMMH XBOpOOaMM BHSBIJIMCS: IyxupuacTa caxka (14 % oOcTexxeHHX 3pa3KiB 3 cepemHiM
ypaxenusM 0,2 % pociuH), neTioda caxka (1,5 % obcrexkeHnx 3paskis, 3 cepenHiM ypaxeHasM 0,1 % pocun),
by3apios (70 % 3paskiB 3 ypaxkeHHsaM 10 30 % kauaniB), 6akTepios (64 % 3pa3kiB 3 ypaxeHHsIM 10 50 % KkadaHiB)
Ta OLIs kKavdaHiB (54 % 3paskiB 3 ypakeHHAM 10 43 xadaHiB). byo BUABICHO IONIKOKSHHS 3pa3KiB MBEACHKOIO
Myxoto Ha piBHi 10-82 %, cTymiHb NOIIKOKEHHS BapiloBaB Mexax Bix 0,5 1o 5 6aniB. B 3HauHii Mipi I 3a1exano
BiJ] MOTOJIHUX YMOB Yy IEPiOJ CXO/IB Ta IHTEHCHBHOCTI MOYAaTKOBOIO POCTY 3pa3zka. KyKypya3sHHM METEIUKOM
MIOPIYHO MOMIKOKyBanocs HoHax 60 % 3pa3skiB 3 cepeJHbOIO YHCENBHICTIO 15 T'yCeHHIIb HA POCIUHY. 32 JTaHUMHU
11a00paTOPHOTO OOCTEKEHHS, KyKypYA3STHAM METEINKOM OyJI0 MOIIKOMKEHO 10 23 % HiasHoK 3 1-2 kauaHaMu Ha
JistHI. 3aCTOCOBaHI METOJUKH BUBUCHHS IaJi 3MOTY (D epEHIIF0BATH 3pA3KH SIK JUKepesa CTIKOCTI 0 MiCLIeBHX
MomyJIsLiil 30y THUKIB XBOPOO POCIMH 1 KadyaHIiB KyKypyA3H, a TaKOK AOMiHYyl4uX (itodariB Ha mpupomHOMy
indexuiiiHomMy Ta iHBaziiiHoMy Qoni. Cepen HEX OyiIHM BUJICHI: 3 IHIUBIAYalbHOIO CTIMKICTIO O ITyXHPYacTOl
CaXXKH — 7 3pa3KiB, 10 KyKypyA3SHOro cTed10Boro Merenuka — 11 3paskis, mBeACHKOI Myxu — 9 3paskiB. ['pynoBoro
CTIMKICTIO 10 KOMIUIEKCY JAOMIHYIOYHMX XBOPOO XapaKTepu3yBaIuCh 18 3pa3kiB, a KOMIUICKCHOKO CTIHKiCTIO 10
XBOPOO Ta KyKypyA3SHOTO CTeOJIOBOro MeTennka — 6 3pasKiB, IO HOEAHYIOThCS 3 BHCOKHMH T'OCIIOJapCHKO-
L[IHHUMH TTOKa3HUKaMH.

KimouoBi cioBa: KyKkypyzasa, caMO3alMIeHi JTiHi{, MyXupuara i JieTIoda cakka, OIIHKa CTiiKocTi, ¢y3apios,
cTe6IOBHI METENNK.

Biomiorpagiuanii onuc pas uuryBanus: Xapuenko JI. A., Xapuenxo M. FO., Ilocnenosa I'. /I., Ilocnenos C. B., Jlicosuii B. M., Jlaspunenxo I. I'.
OriHka CTIMKOCTI 3pa3KiB KyKypyA3H 3 KOJEKIii YCTUMIBCHKOi JOCHIAHOI CTaHIil POCIMHHMITBA O OCHOBHHX IIKITHUKIB Ta XBOpoO. Scientific
Progress & Innovations. 2024. Ne 27 (4). C. 59-65.
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Beryn

Kykypymza (Zea mays L.) — omHa 3 OCHOBHHX
3epHOBUX KyneTyp Ykpainu [4, 23]. Kpim 6e3mocepen-
HBOTO CITOKUBAHHS B Xap4yBaHHI i KOPMOBHPOOHHIITBI,
BOHAa BHMKOPHCTOBYETHCSI JJISI BUTOTOBIICHHSI OaraTbox
IHIIMX TPOJYKTIB, TAKUX SIK POCIMHHA OJisl, KPOXMallb,
OopomrHo, ImyKop, OiomamuBo, amkoroib. Kykypyzdsa
BUPOILYETHCS MPAKTHYHO B YCIX PErioHax i € OHi€ro
3 HaWnpuOyTKOBIIMX MOJBOBUX KyubTyp. [lociBu
KyKypyA3u B YKpaiHi 3aiimMaroTe Hapasi moHax 15 %
mociBHUX 1omI i ctanoM Ha 30.05.2024 p. 1ie cTaHOBHIIO
3 miH. 825 THC. Ta.

Ilsn KyabTypa BHpOILYETbCS B PI3HUX yMOBax
HABKOJIMIITHLOT'O CEPE/IOBUIIA 1 TIPE/ICTABICHA JJOCTATHHO
LIMPOKUM T'€HETHYHUM PI3HOMAHITTAM, 10 3abe3neuye
OCHOBY Ui CTBOPEHHsI COpPTIB 1 TiOpuAiB pi3HUX
HampsMiB BUKopHucTaHHs [2, 3, 10, 12, 20, 23].
3a OaraTbMa JpKEpenaMH BiJIOMO, IO HalJEHIeBIINM
HUIAXOM  30UIBIICHHS  YPOXKAHHOCTI  KYKYpPYI3H €
BIIPOBAKEHHS B CUTBCHKOTOCHOJAPCHKE BUPOOHHUIITBO
HOBHX BHCOKOIPOJIYKTUBHHUX, INTACTHYHUX Ta CTIMKHUX 10
XxBOpoO 1 mkixHUKIB ridpuais [3, 11, 20, 23].

Kykypynza mignaetscst BILUIMBY 0aratbOX XBOPOO
Ta MIKITHWUKIB, SIKI BPaXalOTh Ta IOIIKOJDKYIOTH pi3HI
YaCTUHM POCIIMHH, BKJIFOUAOYHU JIMCTKHU, CTE0JIa 1 KauaH!
y Bcix (a3ax po3BuTKy. Lle 6e3mocepeiHpO BIIMBA€E Ha
BPOXKANHHICTh KYJBTYPH 1, IK HACIIIOK, MOXKE MPU3BECTH
JI0 BeNMUKKUX (iHaHCOBHX BTpat. bakrepiaibHi, BipycHi i
rpubHI XBOPOOM B POKHM MAacOBOTO PO3MOBCIOKEHHS
3HIWKYIOTB yposkait Ha 50 % i Oinbmre [1-3, 9].

Haii0inpin MKOJOYMHHUME XBOpOOaMH KYKYpPYI3H
B Ykpaiui €: netroua (Soroshporium reilianum (Kuehn)
Ta myxupyacta caxku (Ustilago zeae (Beckm) Unger);
¢y3apio3Ha creboBa THHJTb (F. moniliforme,
F. culmorum, F. oxysporum, F. sporotrichiella);
reasMiHTOCTIOPio3  (Helminthosporiumturcicum Pass.);
xBopoOu kauaHa: ¢y3apio3 (Fusarium moniliforme
Sheld.), ©Oakrepio3 (Bacillus mesentericus-vulgatus
Flugge), wnirpocnopio3 (Nigrospora orizae Petch.),
cyxa rtHWIb (Rhizopus maudis Bruderl), mummomios
(Diplodia  zeae  (Schw.)  Lev.), IUICHSIBIHHS
(Cladosporium herbarum (Pers.) Link., Trichtheclum
roseum Link.). Cepen MKiTHUKIB HaHOITBIINX BTpaT
ypoXar KyKypyA3HW 3aBHAlOTh CTEOJOBHH KyKypyI3s-
uuit metrenuk (Ostrinia (Pyrausta) nubilalis Hb.),
mBencekka myxa (Oscinella frit L.), cmyracta xiiOHa
omimwka (Phyllotreta  vittula  Redt.), 4epemxoBo-
3nmakoBa nonenuiis (Rhopalosiphum padi L.), Kykypyn3s-
Huil rHOWOBHMK (Pentodon idiota Hbst), xpaBuuk
ronoBad (Lethrus apterus Laxm.). HeGesneunumu s
KyKYpyI3U € TaKoXX MUUIIKK: KyKypym3sHud (Pedinus
femoralis L.), mmpoko-rpynuit (Blaps lethifera Marsh.),
crenoBuit (Blaps halophile F.-W.) ta mimanwii (Oratrum
sabulosum L.) [6, 19].

Brpatu Bpoxaro KyKypyA3H BiJ IIKiJHUKIB T2 XBOPOO
IIMPOKO BapiOIOTh 3a poKaMu. Ha 11e BIJIIBArOTh MMOTOIHI
YMOBH, SIKI MOXYTH IPUTHIYYBaTH IIKIUIUBI OpraHizaMu
abo crpuATH IXHROMY PO3BHTKY [13, 17].

Meta pociimxeHHst

Mera [OCHDKEHHS TONSTa€ y BHBYCHHI HAOOpY
3pa3KiB KyKypyI3H PIi3HOTO IMOXO/DKEHHS JUIS BHSBJICHHS
JDKEpeNT CTIMKOCTI 0 30yJHUKIB XBOpOO Ta IIKiTHHUKIB Ha
npupogHkoMy GoOHI B 30HI miBaeHHoro Jlicocrery
VYkpaiHu Ta OLIHKK BHUXIHOTO Marepiayy Ui CTBOPEHHS
CTiHKHX TiOPHIIB KYIBETYpPH.

3asoanmsn docniddicenns: NPOBECTH OLIHKY CTIHKOCTI
3pa3KiB KyKYPYI3H JI0 OCHOBHHUX IIIKiTHHKIB Ta XBOPOO Ha
npupogHoMy (OHI 1 BHM3HAUUTH Kpalll 3paskd  3a
MOpPQOJIOTIYHIUMH Ta TOCHIOAAPCHKO-IIIHHUMH O3HAKaAMH.

Martepianu i MmeToau

HocnijpkenHst  mpoBojguiucs — Brpomosxk  2021-—
2023 pokiB y TMOMBOBHX Ta JAaOOpaTOPHHUX YMOBax
YCTUMIBCBKOI  OCHIAHOT — CTaHMii  POCIMHHHIITBA
Iacturyty pocnmuaHuuTBa im. B. f. FOp’eBa HAAH
VYkpainu, sKka po3TallloBaHAa B IEHTPAIbHIN YacTHUHI
Kpemenuynpkoro paitony IlonrtaBcbkoi obOmacti Ta
miBACHHIN yacTHHi 30HU Jlicocteny Ykpainu (Ha Mexi 31
Crerniom).  MarepiaioM  JOCTIJDKEHHST  CIyT'yBaJH
110 3pa3kiB KyKypyIO3u 3 [IecsaTH KpaiH, 30Kpema:
66 3pa3kiB 3 Ykpainu, 11 — i3 CnoBauuunm, 9 — 3 Icmanii,
4 — 3 Tramnii, 1 — 3 Mooy, 4 — 3 Himeuunnu, 2 — 3 Yexii,
6 — 3 ®pannii, 3 — 3 pocii, 1 — 3 Kanamu. 3akmanky
JIOCIiIB, DEHOJIOTIUHI CIIOCTEPEKEHHS, OLIIHKY CTIHKOCTI
JIo XBOpoO Ta IIKiIHUKIB, aHAJ3 CTPYKTYpPH HPOTyKTHB-
HOCTI 3pa3KiB MPOBOAMIHA 3TiMHO «METOIMIHIX BKa3iBOK
MOJBOBOTO Ta JIAOOPAaTOPHOTO BHBYEHHS TCHETHYHHX
pecypciB  kKykypymsu» [8, 16] Ta 3 ypaxyBaHHIM
«Kimacudikatopa-goBinauka Zea Mays L.» [15]. TlociB
MPOBOAWIN B ONTHUMajlbHI CTPOKM BpYYHY, OOJIKOBa
wioma AUsAHKK — 4,9 M2, CTangapTaMu CIyryBaju: Jyis
CeJNIeKIIMHUX COPTIB Ta MOMYJISALiH riOpuan XapKiBChKUit
193 MB, XapkiBcekuit 295 MB, Xapkiscekuit 313 MB
(UKR), mas camozamwienux niHidt — miaii JC 103,
Y¥X 52 (UKR), F 2, F 7 (FRA).

BuzHaueHHS XBOpoO Ta MIKITHUKIB HAa POCIHMHAX KYKY-
PYI3H IPOBOAMIIOCH B OCHOBHI (pa3y PO3BUTKY KyJIBTYPH 3
BHUKOPHUCTaHHSM 3arajIbHONPUAHITAX METOIWK [5, 7, 8, 16].

Ha mkomounHHICTE XBOpOO 3HAYHUH BIUIMB MalOTh
KIIIMaTH9HI YMOBH. B 30H1 HisITBHOCTI TOCTiAHOT CTAHIIIT
KJIIMaT TMepeXiHWil Bij JICOCTENOBOTrO JI0 CTEIOBOTO,
MTOMIPHO-KOHTHHEHTAJIbHUM 3 HECTIKHUM 3BOJIOYKCHHSIM.
lNnoporepMmiunmii KoeillieHT B CepeHBOMY CKJIA/IAE
0,96. Cyma edektuBaux Temmeparyp — 2900 °C 3
KUIBKICTIO OMa/IiB 3a IEPioj TpaBeHb-BepeceHb — 280 MM.
Piuna xinpkictes omaznis 430-480 MM € TOCTAaTHBOIO UIS
pPOCTY POCIHUH, MPOTE PO3MOIUIAIOTHECS BOHH HEPIBHO-
MIpHO 3a (pazamMu OHTOTEHE3y KYKYPY3H 1 TAKOK 3HAYHO
BapifoOBalld B pOKY BUBYCHHS (maod. 1).

[puponni iHdexuiitHi hOHM HEe KOXKHOTO POKY OyBarOTh
JIOCTOBIpHUM KpHTEpieM Uil HoOOpy 3pasKiB 3 METOIO
CEJICKIIil Ha CTIHKICTB JO IIKiTHHKIB Ta XBopoO. Le moB’s13aH0
3 0COOJIMBOCTAMY TIJPOTEPMIYHHMX YMOB 3a TIepioJ] JOCIi-
KeHb. TOMY BUJIUICHHSI CTIMKHX 3pa3KiB MPOBOJIMIIN B POKH 3
HalOUTBIIINM TIPUPOIHIM (DPOHOM TIPOSIBY O3HAKH.
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Taoauns 1

MerteopooriuHi AaHi 3a mepio] «kBireHb-BepeceHs» 2021-2023 pokin
(memeonocm Yemumiscovroi 00cnionoi cmanyii pociunHuymaa)

CepeHbOMICSYHA BinxuneHHs Abcon  Abcou. Corve o, i BinxuienHs Biz
Pik Micsup TemIeparypa nositps, °C Bz GaratopiaHol max min i GararopiyHoi I'TK
cep.0ar. (axTHaHa (+-)°C °C °C cep. 6ar.  dakTuuHa (+,-) MM

KBITCHb 9,1 9,1 0,0 38,0 -3,0 40,0 27,0 -13,0 0,98
TpaBeHb 15,9 16,7 +1,2 49,1 1,0 50,0 64,3 +14,3 1,23

s0p]  UepBerb 19,5 21,7 +2,2 56,4 7,0 57,0 101,0 +44,0 1,56
JIMIEeHb 21,0 25,9 +4,9 58,5 12,1 72,0 37,8 -34,2 0,47
ceprieHb 19,8 23,7 +3,9 55,5 11,5 58,0 56,2 -1,8 0,77
BEpeceHb 14,4 14,7 +0,3 41,0 3,0 56,0 73,4 +17,4 1,67

KBITCHb 9,1 9,9 +0,8 24,5 -1,9 40,0 70,3 +30,3 2,36
TpaBeHb 15,9 16,1 +0,2 27,0 -0,4 50,0 62,7 +12,7 1,25

s0pp  UepBerb 19,5 21,1 +1,6 33,0 3,1 57,0 434 -13,6 0,66
JIMIEeHb 21,0 21,8 +0,8 34,0 9,6 72,0 92,2 +20,2 1,36
ceprieHb 19,8 22,7 +2,9 33,0 15,1 58,0 92,6 +34,6 1,26
BEpeceHb 14,4 14,0 +0,4 24,0 3,1 56,0 87,1 +31,1 2,07

KBITCHb 9,1 10,6 +1,5 20,5 1,6 40,0 58,1 +18,1 1,82
TpaBeHb 15,9 17,5 +1,6 28,0 2,1 50,0 27,7 2223 0,51

2023  TepBeRb 19,5 21,5 +0,2 32,0 5,6 57,0 61,9 +4,9 0,96
JIMIEeHb 21,0 23,1 +2,1 34,0 14,1 72,0 95,8 +23,8 1,34
cepreHb 19,8 24,7 +4,9 36,0 13,1 58,0 41,5 -16,5 0,54
BepeceHb 14,4 19,9 +5,5 30,0 6,1 56,0 6,2 -49.8 1,01

3pa3ky, sKi YBIHIIIM 10 BHCOKOCTiHKOi (9 OaiiB)
Ta crifikoi (7 OamiB) TpyI, HAMHU BH3HAYCHI AK [HKeperna
CTIMKOCTI, a JiHii, CTIiKi 10 JBOX, TPHOX 200 YOTHPHOX
XBOpOO, BU3HAYEHI, SIK JiHIi 3 TPYHOBOIO CTIHKICTIO IO
30yIHUKIB XBOpOO Ta IIKiTHUKIB.

PesyabTaTi Ta ix 00roBopeHHs

Cepen IIKiTHUKIB HAaHOUTBIIOT IIKOOW KyKypynI3i
3aBa€e cTebIoBUi KyKypya3sHUiA metenuk [14, 21, 22].
VY cranii ryceni mei ¢itodar 3maTeH 3HHUILYBATH YCi
OpraHH pPOCIIMHM, BKJIIOYHO i3 JIMCTKaMmu, crebiamu,
KayaHaMW Ta BOJIOTTIO. Y cTeOuli Ta BOJOTI HIKiTHHK
Heperpu3ae Cy/IMHHI IyYKH, [0 CIPHYUHSE BUIISTaHHS
cTebel Ta CHpUSE PO3MOBCIOJKCHHIO  30YIHUKIB
(y3apio3y, cipoi THWII Ta mwiicHaBiHAA |14, 17, 18]. s
CTBOPEHHSI CTIMKHMX 10 LBOrO MIKiTHHKAa ()OpM BUEHI
BHIIPOOOBYIOTH Pi3HI MOXKJIMBOCTI — BiJi BUKOPHUCTAHHS
BUJUICHUX CTIHKUX JDKEpeN A0 3aCTOCYBaHHS METOIIB

Taoauns 2

TCHETUYHOI TpaHC(hopMaIlii KyKypyA3u TeHAMH IHCEKTH-
mUIHUX OUTKiB Bacillus thuringiensis. OMIHKY CTIHKOCTI
JI0 CTEOJIOBOTO METENIMKa MPOBOAWIH Ha TPUPOJTHOMY
(oHI B MOTBOBUX Ta JJAOOPATOPHHUX YMOBAX I10 KUJIBKOCTI
OTBOpPiB B cTeONax i KayaHaxX. 3a JaHUMH IOIHOBOTO
obctexxenns y 2023 pori Oyiio BUABICHO, IO KyKypYI3s-
HHUM METEIMKOM IOIKOMmKEHO 10 30 % IimgHoK 3
CepeHbOI0 YHCENBHICTIO 1—5 IyCeHUIb Ha AULIHKY, TOAI
sSIK B MOTIEPEIHI POKHM Il MOKa3HKUK BapiroBaB Big S0 10
86 %. LIpoMy cHpusuIi OTO/IHI YMOBH CEPITHS-BEPECHS,
SIKI BUKJIMKQJIM IIBUJKE 3aCHXAHHS POCIIMH KYKYpYI3H,
TOMY  IHTCHCHBHICTh  TIOIIKO/DKCHHS — TYCCHHIIIMHU
KYKYPYI3STHOTO MeTelnKa Oyia HK4or0. [TomrkomkeHHs
KayaHiB BUSBIEHO Ha 23 % mUIIHOK, 3 1-2 KauaHaMu
Ha JTUIAHII. AJie B CepeIHOMY 3a TPU POKHU JOCIIKCHb
CTIMKMX (OpM BHABUTH HE Baajock. JIiHii cTaHmapTu
TeX 3HAYHO YIIKODKYBaNUCh. [IpoTe, miaBHIICHY
CTIMKICTD IO KyKYpYI3SHOTO METENNKa BCTAaHOBJICHO
y 11 3pa3kiB (maéba. 2).

XapakTepHucTHKa 3pa3KiB KyKypyA31 3a KOMIUIEKCOM T'OCIIOapChKO-LIIHHUX O3HAK Ta CTIHKOCTI JI0 IIKITHUKIB

(2021-2023 pp.)

VIIKOIKEHHICTD, 0ai

ban Bucora, cm

KYKYpYJI3sTHUM = é ‘E E = 'E E
METEINKOM % £ Ean = % s 2afE ‘g S5 = 2 E
Hassa 3paska IToxomxeHHs 2 % EE EB'E g 5 B EEE EE 3 & E'E 58
o = 55 ES = E B 2 Q90 55 S & a 0.2 =

5 28 EE S &5 78 ES &8 EX'B

crebJ10 KauaH 2 = ga g Z g s e ?a = Q O I

| = a. S ~ g 2 g

=] =} = 2

VX 90 UKR 9 7 9 9 9 190 69 78 1,3 196 100
YXK 530 UKR 9 9 7 9 9 165 53 110 1,2 262 110
VXK 743 UKR 7 7 9 9 9 148 40 98 1,1 240 101
Xapkieska 126 MB - UKR 9 7 9 9 9 170 57 56 1,2 240 97
MKII 56 MDA 9 9 9 9 9 197 62 118 1,6 256 105
AG 15-3030 MDA 9 9 9 9 9 172 48 117 1,8 240 109
3K 106/6 UKR 9 7 9 9 9 171 57 130 1,7 280 103
VXK 726 UKR 7 9 7 9 9 190 68 119 1,6 313 101
YXC 107 UKR 9 9 9 9 7 180 56 126 1,8 275 111
VXK 414 UKR 9 9 9 9 7 165 60 110 1,2 300 110
M 14 CZE 7 9 7 9 9 190 68 110 1,3 230 109
Cm.F7 UKR 9 7 7 9 9 140 48 66 1,2 260 97
Cm. VX 52 UKR 7 7 7 9 7 168 55 75 1,2 282 102

Tpumimku: YukomkeHHs 3paska 1 6. — qyxe Bucoke, 9 6. — qyKe HU3bKE.
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[Ipu posmomimi 3pa3kiB 3a TpymaMH CTHIJIOCTI
HalBUIIA CTIHKICTH O KyKYPYI3SHOTO MeTennka Oyia
Yy CepeIHBbOPaHHIX Ta CEepPeTHBOCTHINIHX 3pas3kiB. Lle
MOSICHIOETBCS  TIPOXO/KEHHSIM (a3 PO3BUTKY POCIHH
KyKYpyI3U y BIANOBIJHUX IOTOJHUX YMOBaxX Ta iHTEH-
CHUBHICTIO 3acesieHHs mKigHukamu. Cepesl HUX HaOuIbIn
CTIMKMMH BHSBHINCH: XapkiBcbka 126 MB (cepenne
MIOIIKO/KCHHS 3a mepion omiHok 3,1 %), YXK 530
(3,9 %), YXC 107 (4,2 %), a BITHOCHO HU3bKa CTIHKICTh
Oyna mpuTaMaHHA PAaHHBOCTHIIIAM Ta CEPEIHBOMI3HIM
3pasKam.

[IBenchki MyxHW 3aBHAIOTH  IIKOJH  MOJIOJUM
pociuHam Kykypymsu. Ditodaru 3acense KyKypynsy
TIePEeBAXHO 10 a3y YTBOPEHHS 5 JTHUCTKIB. Y ITKOKESHHS
MPOSIBIISIETBCSL  MMICHS  BUXOJY JIMUMHKH 3  KOHYyca
HapocTaHHs. CTifKicTh 3pa3KiB IIOAO INBEACBKUX MyX
OLIIHIOBAJIM IIUISIXOM HiJIPaXyHKY HOIIKO/KEHUX POCIUH
y (asi 5—7 AUCTKIB y BiICOTKAX JIO iX 3arajabHOT KiJIbKO-
CTi, pIBEHb YIIKOJDKEHHsS OLIHIOBAIM 32 S5-0aJbHOIO
mkanoto (1 Ganm — Ha poCIMHI CIHa0Ki yIIKOIPKEHHS,
5 OaiiB — POCIMHHU THHYTh, OCHOBHE CTEOJIO BiACTAIO
B PO3BUTKY). B HAIIUX AOCIIKEHHSIX 3pa3KH MOLIKOIKY-
Bayuch mBeAckkuMu Myxamu Bim 10 % mo 82 %, mpu
LBOMY CTYIiHb MOIIKO/KCHHSI BapiloBajia B INMUPOKHUX
Mexax Bix 0,5 mo 5 OaniB. B 3HauHii Mipi me 3amexano
BiJl MMOTOHUX YMOB y MeEpioJ CXOMIIB Ta iIHTEHCHBHOCTI
MTOYaTKOBOTO POCTY 3pa3ka. CKOpOCTHUTIIi 3pa3Ku OiibIme
MOIIKO/KYBAJIMCh, HIK MI3HBOCTUTJII Ta BHCOKOPOCII.
Bucoky mkonoumHHicT  Qitodara  BigMideHO Y
2023 pori. Oco0iMBO Bpa3IMBUMHU BUSABWIIMCS JIiHII Ta
COPTH ILYKPOBOI KYKYPYZA3H, BiJICOTOK IOIIKOJDKEHHS
SIKUX BapiroBaB B Mexax 40—80 % 3 6aoM MOIIKOIKSHHS
3-5. BapiroBaHHS BIICOTKY IOMKOMKEHHS I IIHX
3pa3KiB 3a POKH AOCHIIHKEHb 3HAXOAMIOCS B MeXax 5,2—
80 %. Sk cTiliKi 10 MTOIIKOMKECHHS IIBEJCHKIMH MyXaMH
HaMU Bim3HaueHi kpemeHucTi 3pasku: UK 208, XJII' 272,
YXK 514 (UKR), Grand Roux Basque (FRA);
3yboBuani: OJ] 117, YXC 189 (UKR), HaniB3yOoBHIHI —
YXK 573, YXK 628, YXK 635 (UKR).

OxpiM TOTO, 32 NEPioJ] CHOCTEPEIKEHHS BiAMIYaIOCs
HOIIKO/KEHHSI POCIIMH CMYTacTOl0 XJIIOHOK OJIIIIKOIO,
YepeMXOBO-3JIaKOBOIO Ta 3BUYAHHOIO 3J1aKOBOIO TTOTIEIH-
LSIMH. 3aCeJICHHs POCIIMH KYKYPYA3H HUMH BUSBILUIOCS y
¢da3i 3-5 mucTKiB, MakcMMyM croctepiraBcs y ¢asi
BUKHUJIaHHS BOJIOTI-MOJIOYHOI CTHIJIOCTi. Po3ceneHHs
¢itodaris 3anexaino Bix morogHux yMoB. CIpUATINBUMHU
JUTS X IIBUIKOTO PO3MHOXKEHHS 1 PO3IIOBCIOKEHHS OyITH
TEIUTl Ta BOJIOTI YMOBH, a 3JMBH 1 MOPWUBYACTI BITpHU
y Tepmiid TOJOBHHI JiTa 3MEHIIYBaIH MOIYJIAIIIO
mKigarka. Cyxa, ClIeKOTHA [OTo/ja CIpHUsIa HAPOCTAHHIO
LIJIBHOCTI IIKIIHUKA.

[MomkomKeHHST BOJIOTEH 1 BEPXHIX OUISHOK cTeOia
KYKYPY/A3H KOJOHISIMH ITOIIENIUIb Ta OJIINIOK BiMidaIocs
mopiuno y 10 % IinsHOK.

KopiHHS Ta cXx0an KyKypyA3H 3a POKH JOCIIJDKEHHS
HE3HAYHOI0 MIPOI0 IOUIKO/KYBAIN: KYKYPYI3STHUN
THOMOBHK, KPABYMKH, KOBAJIMKH (IIUPOKHUN 1 CMYyTacTHil),
o3uMa coBka. OIHI€I0 3 OCHOBHHX MPOOJIEM CENeKIii €
HEAOCTATHS KUTBKICTh TiOPHIIB 3 TPYMOBOIO CTiHKICTIO
0 XBOpoO 1 MIKITHWKIB, a IMyHHI 0 OKpEeMHX 3 HHX
CKJIagaroTh aume 3—5 %.

[TpoBeneHHs MOHITOPHHTY XBOpOO Ha POCIMHAX
KyKYpyI3d  JajO0  MOJMIJIMBICTb  BHSBUTH  HU3KY

JMOMIHYIOUMX 1H(EKIii, BU3SHAYNTH IXHIO IMOIIUPEHICTH 1
CTYTIiHb PO3BUTKY 3aJIE)KHO Bill yMOB cepenoBumia [11, 12].
3a pe3ynbTaTaMy CIIOCTEPEKEHDb Ha POCIMHAX KYKYPYI3H
B 30HI JOCITIKEHb JOMIHYIOUOI0 XBOPOOOIO BUSBHIIACS
MyXxupyacra Cakka, SKa Bpa)ka€ BCI HaJ3eMHI OpraHu
pociunu. [TommpeHicTs XBOpoOU BU3HAYAIIH Y BIJICOTKAaX
JIO 3arajbHOi KiJIBKOCTI 0OCTEXEHHUX POCIIHH, & CTYIiHb
PO3BHTKY OIiHIOBAIM 3a S5-O0anpHO0 mikanoro. Ilyxump-
yacta Cakka BHsBIeHa Ha 14 % oOcTekeHHMX 3pasKiB
KyKypya3u, 3a ypaxkenHs 0,2% pociun. Y wniomy
HAMOUIBII COPUATIMBAMH IJISI PO3BHTKY XBOpoOH Oymu
2022 p. Ta 2023 p., meHm copusmmBuM — 2021 p.
[HTEHCHBHMI PO3BUTOK IMyXHUPYACTOi CaXXKH CIOCTEpi-
raBcs BIPOAOBXK JIMIIHS 1 Ha TOYATKy CEpIHS, KOJIU
MOCYIUINBI TEPIOAN YEPryBaJUCS 3 TOMIPHUM 3BOJIO-
JKSHHSIM, 10 € ONTHMAJIbHUMH YMOBAaMH JJIsI PO3BHUTKY
Or0 3aXBOprOBaHHS. JIOCHiIKEHHS TOKa3ajd, WO Yy
OUIBIIOCTI 3pa3KiB KyKypyI3U HaluacTille ypa)KyBaJluCs
MOJOAI KayaHW Ta iX pyauMeHTH. HaiicunbHinne
YPaKyBaJIHCS 3pa3Ki 3 BUCOKMM 3aKJIaJCHHSIM KadaHa i
BEJIMKOIO KUIBKICTIO PENPOAYKTHBHUX pyAuMeHTiB. Hamri
CIIOCTEPEKEHHS JTOBEJH, IO CTIMKICTH 3pa3KiB KyKy-
PYI3U TaKOX IIOB’si3aHAa 3 TPHUBAIICTIO BETETALlIfHOTO
nepioxy. CepeqHbOpaHHI Ta CepeIHBOCTUTI (HOpMHU 3
HU3bKMM 3aKJIAJaHHAM KauaHa, HEBEIHKOI KUIBKICTIO
PENPOAYKTUBHUX PYIUMEHTIB YpPaKyBaJHCsl MEHIIE,
TOOI SIK CEPEAHBOII3HI Ta mmi3HI (GOPMH 3 BHCOKHM
3aKJIaZIaHHAM KayaHIB 1 BEJIHKOI KUIBKICTIO PErpo-
JQYKTUBHUX PYJUMEHTIB YPa)KyBaJIHCs YacTillle, OCKLUIBKU
iX TKaHWHM JIOBIIE 3a3HABAJM BIUIMBY HETaTUBHHUX
¢axTopiB. Hamu Oymm BinmiueHi ykpaiHCBKi JIiHii,
B KOTpUX TOEAHYETbCS IHAMBITyasllbHa CTIHKICTH IO
MyXUPYacTOi CaXKH Ha MPHPOTHOMY (oHI 3 iHIIUMHU
TOCIIOAPCHKO-IIIHHIMU MTOKa3HUKAMH. 3okpema,
3K 321/2 — wmae BHCOKMH BMICT KapOTHHY B 3€pHI
12,79 Mr/kr, € KeperoM BHCOKOI MPOAYKTUBHOCTI —
120,0 T 3epHa 3 poCHWHHM, 3 JTOBXKWHOIO KadaHa 18 cw,
Macoro 1000 3epen 300 r, mpUIATHICTIO 0 MEXaHi30-
BaHOTO BUpouryBaHHs;, JIHAY 2 — € mxepenoM BUCOKOi
NPOJIYKTUBHOCTI 99 T 3epHa 3 POCIMHH, 3 JIOBKHHOIO
kavyaHa 16 cM 1 o3epHeHicTio 520 mT., 3 BUXOIOM 3epHa
88 %, mpH CTIMKOCTI O BWIATaHHSA pociuH 9 6., 1o
MIOETHYETHCS. 3 BUCOKUM BMICTOM KapOTHHY B 3€pHI —
10,29 mr/kr; YXK 749 — € IoKepenioM BUCOKOT MPOAYK-
tuBHOCTI 101 T 3epHa 3 pPOCTUHH, 3 IOBXHHOIO KadaHa
15 cm, macoro 1000 3eper 316 T, O TOETHYETHCS 3
BHCOKHM BMICTOM KapoTHHY — 9,78 MI/KT, a Takox
CTIMKOCTI 10 KyKYpyI3SHOTO METENHKa Ta BWIATAHHA
pociuH — 9 0.; YXK 587 — Mae BHCOKHUIT BMICT KapOTHHY
B 3epHi — 12,38 MI/KT, BUCOKY 3€pPHOBY MPOJYKTUBHICTb —
117 r., GararokadaHHictb — 1,7 IIT., IHTEHCHUBHICTH
HAKONMYEHHS! CYyXMX PE4YOBHH B 3epHi — 3,1 r/moly Ta
BUCOKHMI BuXin 3epHa — 87 %, a TakoX CTIHKICTB 1O
0l0THYHHUX Ta a0IOTUYHHMX YMHHHKIB — 9 0.; YXK 414 —
Ma€ BHCOKHH BMICT KapoTHHY B 3epHi — 18,88 Mr/kr, 1m1o
MIOETHYETHCS. 3 BUCOKOIO 3€PHOBOIO MPOIYKTHBHICTIO —
118,2r. 3 pocimHHM, 3a [IOBXHHH KadaHa — 18 cwm,
o3epHeHOCTI — 504 mr., macm 1000 3eper — 300,
a TaKoX CTIAKOCTI 10 OIOTMYHHMX Ta aOlOTHYHHX
ynHHUKIB — 96.; YXK 732 — Mae BHCOKHHI BMICTy
KapoTuHy B 3epHi — 9,78 MI/KI, IO MOEIHYETHCS 3
NPOAYKTHUBHICTIO Ha piBHI 109T 3epHa 3 pOCIMHH,
3 Macoto 10003eper 290r, o3epuenictio 510 mrt.,
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a TAaKOXX MPUAATHICTIO 10 MEXaHI30BaHOTO BHPOIIyBaHHS,
CTIMKICTIO 1O TyXHPYacTOi CaXKH, KyKypyI3sHOTO
MeTeJIMKa Ta BIWISATaHHS POCIHMH Ha piBHI 9 0.; XA 301 —
€ JDKEpeJIoM BHCOKOI 3epHOBOI MpoayKTHBHOCTI — 131 T,
3a macu 1000 3epen — 295 r, 6ararokauanHocti — 1,7 mT.,
BUCOKOI'0 BHXOAay 3epHa — 85,1 %, 110 HoeaHyeThes i3
BMICTOM KapOTHHY B 3€pHi Ha piBHI 9,15 MI/KT, a Takox
MPUAATHICTIO 0  MEXaHi30BaHOTO  BUPOIIYBaHHS,
CTIHKICTIO 10 MYXHMpYacToi CaXKH, KyKypYA3sSHOTO
METeJMKa Ta BUWISITaHHs pociuH 9 6.

Takok TpOBENEHO OILIHKY CTIHKOCTI 3pa3KiB [0
JIETIOUOT CaXKKH, SIKa Majia 3HAYHO MEHIIE MOIIUPEHHS,
HDK Iyxupyacta. B poKM IOCHiKeHp JeTioua Ca)xka
BimmiueHa y 1,5 % oOcTexeHHX 3pasKiB, 3 CepemHiM
ypaxenusm 0,1 %  pocimH.  Xapaktep — TpOSBY
3aXBOpIOBaHHA OyB THUIOBUM JUIsi 30yIHHKA (ypa)KeHHS
Ka4aHiB Ta BOJIOTI).

Cre00oBl THWIII 3a3BHYall CHPUYMHSIOTH BUJISITaHHS
pocnuH. OIHKY CTIMKOCTI 3pa3KiB 0 CTeOIOBOTO Ta
KOPEHEBOI'0 BWJISITAaHHS BU3HAYAIN LUISIXOM IiJpaxyHKy
MOJIETJINX POCIAMH 1 BHPaxOBYBaJIM iX BIJCOTOK O
3araipHOI KUTbKOCTI Ha qurtHIi. [ligpaxyHOK mpoBOIMIIN
Ha TIepecToi, micis 25 mHIB Bix JOCTHTaHHA. 3a pe3ylb-
TaTaMH OIIIHIOBaHHA [0 TPYNH TMOTEHIIITHO BHCOKO-
CTIKUX JO BWJISITaHHS BimHeceHO 14 3pa3kiB (KUTbKICTb
POCIIHMH NOIIKOIKEHUX THIJISIMHU He TepeBHIyBana 5 %),
crifikux — 35 3paskiB (mo 10 % pociuH), cepeaHbO-
criiikux — 52 3pasku (1m0 30 % pociuH), HE CTIHKUX — 9
3paskiB (moHax 30 % pociuH).

[TnicHsIBIHHS TPOPOCTAIOYOr0 HACiHHSA 1 CXOMIB
maino Micue, aine Mu Bigmivamm gume  0,1-1,0 %
YPaKEHHUX POCIIHH IOPIYHO.

Oco0nuBy yBary B HamOIMX JOCITIHKEHHSIX OyIo
30CepeKeH0 Ha XBOpoOax KadaHIB  KyKypyI3H.

Taoaunsa 3

AHamizyroun cepemHi MaHI CTIKOCTI 3a TpH POKH,
MU BHABHJIM, III0 Ha MPUPOJHOMY (OHI BCi 3pa3ku Oymu
ypaxeHi (Qy3apiozom, Oakrepio3oM, OULIIO Ta MMyXup-
4acTor0  caxkkoio.  CepefHbO3BaXEHHH  ITOKAa3HUK
ypaxeHHs1 BapitoBaB Bin 3,5 % mo 86,0 %. Haiibinbin
MOIIMPEHOI0 TPUOKOBOIO XBopoboto y 2021 12022 pokax
OyB (y3apios, a B yMoBax cyxoi i Temoi oceni 2023 p. —
OakTepio3, KOJNM ypaXeHHS 3pasKiB  CTaHOBWJIO
BignoBigHo 2,0-100,0 %. 3wmiHa cyxoi morogum Ha
HaJIMIpHO BOJIOTY CIpHUsuUla PO3BHUTKY HeiHpekuiiiHoro
3aXBOpIOBaHHS — OiTb KadyaHiB. BoHa 3HaYHO BapitoBana i
mopiuno  ypaxama 40-60% 3pa3kiB 3  Oanom
nomkoxeHHs 1-3. Crenngivyai MOToIHI YMOBH 338 POKH
BUBUEHHS 320€31eYrIM BUCOKI piBHI iH(eKIiiHOTrO QoHy
30ynHUKIB XBOpoO KauaHa. B 1mimomy 3a mepion
JIOCITI/PKEHb HAMOUIBII MOMIMPEHUMH XBOpPOOaMHu BUSIBH-
JIUCH OUTh Ta OakTepio3, KoTpi Bpaxkanu 40—80 % 3pas3kis,
3 ypaxenHsMm 10-60 % xauaniB. ®Dysapio3 kauaHiB
BigmideHo y 70 % 3paskiB i3 CTYNEHEM YpaKeHHS
10-30 %. Ilyxmpuarta caxxka Oyna BusBieHa Ha 31 %
IUITHOK, 3 ypakeHHsIM 1-3 % pOCIMH Ta KadaHiB Ha
ninsaLi. [ImicHABIHHS KadyaHa BimMmivanock y moHan 20 %
3pas3kiB 3a nommpeHHas 10-15 %.

Bucoka iHgmBimyanpHa CTIHKICTE Ha TIPHPOTHOMY
(doHi BiaMiueHa 10 ypakeHHS 30ymHHKOM: (y3apiosy:
01302 , YXK 605, YX® 141, 3K 307/6 (UKR), Bardo
des Dombes, F 674 (FRA), Grand Roux Basque, Sponcio
(ITA), Oro Friulano (ITA). KY 11 (RUS); Gakrepio3y:
AT 632 BT 4, AK 149, AK 159 (UKR), 3K 25, YXK 573,
Y¥XC194 (UKR), 6039-53 (DEU); oim: AK 149,
OB 1054, YXC 189, YXK 635, (UKR), Maiz Rojo
Huelva (ESE); muicusBinHsa (71 3pa3ok) 30kpema:
YAC 19, [OK2323MB (UKR), TVA 8022 (SVK),
AG 80 ESP Ta ixmi (maéan. 3).

XapakTepucTHKa KpalluxX JIHIH KyKypyA3W 3a TPYHOBOIO CTIHKICTIO 10 XBOpPOO KauaHa Ha NpUpoxHOMY (oHi,

2021-2023 pp.

CryniHp ypaxeHHs, %

Ne 3epHOBa Maca  Bucora Sl o o
HauionansHoro L IToxomxeHHs MIPOYKTHBHICTh 1000 poci., A ‘8_ % 4 g
KaTajuory spaska 1 poci., T 3epeH ™M [OBHOL 8 E \E =
CTHIJIOCTI, /110 S k| 31
UBO0111658 YXC 149 UKR 66 350 197 112 5 15 5 0
UDS 02824 VXK 627 UKR 63 254 142 97 10 10 15 0
UBO101161 6039 - 53 UKR 104 284 190 102 10 10 15 5
UBO0111699 YIC 18 UKR 99 305 200 103 5 10 10 0
UBO0111595 YXK 716 UKR 56 240 160 102 10 5 10 0
UDS 02825 vy 207 UKR 35 304 190 99 5 5 0 0
UBO0111596 YXK 717 UKR 62,0 240 157 102 10 15 15 0
UDS 02826 VXK 738 UKR 41,5 288 180 101 15 15 0
UBO0104026 TVA 8022 SVK 54 200 149 112 10 15 5 0
UB0108248 AK 159 UKR 103 290 170 115 5 5 10 0
UB0108136 AK 149 UKR 95,5 250 178 103 5 5 3 0
UDS 02827 VXK 573 UKR 30 290 140 105 0 10 0 0
UB0102632 Q170 CAN 97 290 149 101 10 5 0 0
UB0111685 AG 98 ESP 120 310 198 108 5 10 0 10
UBO0111550 AG 15-3030 ESP 117 280 172 110 10 5 5 0
UBO0111687 LH 185-2 ESP 100 400 173 110 0 10 10 0
UB0103068 4015-26 DEU 67 304 168 109 0 0 10 0
UB0103482 FP 19 FRA 106 264 187 108 5 10 10 0
Cr. F7 FRA 66 260 140 97 30 30 20 0
Cr. VX 52 UKR 75 282 168 102 40 50 30 5

Hpumimku: 10 % — iMyHHICTb, OitbIe; 50 % — y’Ke BUCOKA CIIPUHHSATINBICTS.
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Takum dmHOM, 3a pe3yiabTaTaMH 3-X PI9HOTO
BUBUCHHS MO)KHAa PEKOMEHIYBaTW [UIs BKJIIOYEHHS B
CEJIEKITIHMI MpoTiec, K HKepesa roOCToaapChKO-I[IHHUX
03HAK Ta KOMIUIEKCHOI CTIKOCTI J0 IIKIIHUKIB 1 XBOPOO
HACTYITHI 3pa3KH:

— 0O/ 302 (UKR) — cepennbocturia (BereraminHuit
nepion 107 mo0u), BHUCOKY Ta CTaOUIBHY 3E€pHOBY
npoxyktuBHicTh (105,5 1), BUCOKY KiNBbKICTIO KayaHiB Ha
pocmmui (1,5 mT.), BHcokmi Buxim 3epHa (82,0 %)
MIOEIHYE 3 ONTHUMAIBHOIO BUCOTOIO pociuHH (200 cm) Ta
MIPUIATHICTIO 1O MeXaHi30BaHOTo 30mpaHHA (73 cM) i
CTIMKICTIO 10 KOMIUIEKCY 30yIHHKIB XBOpoO KayaHa —
(by3apiosy, bakTepio3y Ta 61 Ha IpUPOAHOMY (HOHI;

— Grand Roux Basque (ITA) — (Bereramiiiauii mepios
115 ni6), copT KpeMmeHHCTOi, HamiB3y0omoaioHoT
KyKypy/I34, IO TOENHYE CTaOLIbHY 3CPHOBY MPOAYK-
tuBHicTh (1821 3 pocnunun), nopruii kadan (20 cwm),
o3epHeHicTh (560 1T.), BUucoky macy 1000 3epen (380 r),
BEJIMKY KUIBKICTh KauaHiB Ha pocimHi (1,9 mr.), myxe
JoBry smcroBy ruiactuHy (100 cM) 3 BHCOKOIO mocyxo-
CTIHKICTIO B JIaDOpaTOpHHX Ta MOJBOBHX YMOBaxX Ta
BHCOKOIO CTIHKICTIO 10 (y3apio3y KadaHa Ha IPUPOJ-
HOMY (OHIi Ta CTIHKICTIO IO KyKYPYA3SHOTO METEIIHNKA;

—Bardo des Dombes (FRA) — cepemupo-mi3HBO-
cturni (Bererarfifiauii mepiox 116 mid), copt kpeme-
HHUCTO{ KYKypYZ3H, Ma€ BUCOKY Ta CTaOlIbHY 3€pHOBY IPO-
OyKTUBHICTG (233 T 3 pocimHH), TOBrui KadaH (21 cm),
BHCOKY O3€pHEHICTh (660 IIIT.), BEJIMKY KiJIbKICTh KayaHIB
Ha pociuHi (1,7 mt.), ayxxe Bucoky macy 1000 3epen
(370 1) 1110 TOEAHYETHCS 3 BUCOKOO IHTEHCHBHICTIO HAKO-
ITMYEHHS CyXHUX PEYOBHH B 3epHi (8,7 1/100y) Ta cTiliKicTIO
JI0 KyKypyI3stHOro Merenuka (7 6aniB);

—Oro Friulano (ITA) — cepenHBO-TII3HCTHTIINI
(Bereramiiauii  mepioxg 117 mi6), copT KpPeMEHHUCTOI,
HamiB3yOOmOmiOHOI  KyKypyI3W, SKHH BHCOKYy Ta
CTablIbHY 3€pHOBY MPOAYKTHBHICT (215 T 3 pocinuam),
noeruii xadaH (20 cMm), BHCOKY o3epHeHicTh (640 miT.),
BEJIMKY KUTBKICTh KauyaHiB Ha pociuHi (1,6 mT.), BUCOKY
Mmacy 1000 3epen (320 r) moeaHye 3 BUCOKOI IHTCHCHUB-
HICTIO HAaKOIIMYCHHS CYXHX PEeYOBHUH B 3epHi (8,1 r/100y)
Ta CTIMKICTIO 10 KyKypyI3siHOro Metenuka (7 6aiB).

—VXC223 (UKR) — cepemHbOMmi3HS  JIiHIA
HaIiB3yOOononiOHOT KyKypyl3W € JIKEpeJIoM BHCOKOL
3epHOBOI TpoaykTuBHOCTI (140T), HOBXMHM KadyaHa
(18 cM), IHTEHCHBHICTh HAKOIIMYEHHS CYyXHUX PEYOBHH B
3epHi (3,9 r/nody), BHUXOZY 3epHa (84 %),
6ararokaganHocTi (1,9 mT.), 110 TOETHYETHCS 3 BUCOKUM
BMmicToM KapotuHy (9,78 mr/kr) B 3epHi. Criiika 10
myxup4acToi caxku (9 6.) Ta KyKypya3stHoro Metemika (7 0.).

—XA 301 (UKR)- cepemupomizas (115 ni6) miniro
3y00moniOHOT KYKYpYZ3H € [DKEPEIOM BHCOKOT 3epHOBOT
npoxykruBHocti (131 1), macu 1000 3epen (295 1),
OararokayanHocti (1,7 mT.), BUCOKOrO BUXOIY 3€pHA
(85,1 %), 10 MOETHYETHCSI 3 BACOKUM BMICTOM KapOTHHY
(9,15 mr/kr) B 3epui. [lpumatHa 10 MeXaHI30BaHOTO
BUPOIIYBaHHS, CTidKa /0 IyXUpYacTol  CaxKKH,
KyKYpY/A3STHOTO METeJIMKa Ta BUIsITaHHs pociuH (9 6.).

BucnoBknu
B poxm pocmimxens (2021-2023 pp.) MiHIHBI

MOTOJIHI YMOBH JTO3BOJIMJIN OLIIHUTH 3pPa3Ku KYKYpYI3U
Ha CTIMKICTh /10 IIKIAHUKIB 1 XBOp0O. 3a pe3ynbraraMu

BuBYeHHs 110 3pa3kiB KyKypyA3W B 30Hi JOCIHIIKEHB
JOMIHYIOYMMH XBOpOOaMM BHUSIBWIMCA: IyXHpdacra
cakka (14 % oOcTexxeHMX 3pa3KiB 3  CEpeiHIM
ypaxxerssm 0,2 % pocnun), netioda caxka (1,5 % obcre-
JKEHUX 3pa3KiB, 3 cepenHim ypaxenusm 0,1 % pociun),
tdys3apios (70 % 3pa3kiB 3 ypakeHasM 10 30 % kadaHiB),
6akTepios (64 % 3pa3kiB 3 ypakeHHsM 10 50 % KavaHiB)
Ta Oinb kauaHiB (54 % 3pa3KiB 3 ypakeHHsM /10 43 Ka4yaHiB).

B Hammx mOCHIJDKEHHSX MOMIKO/KEHHS 3pa3KiB
IIBEJICPKOK0 MYXOI BimMmiueHo Ha piBHi 10-82 %,
CTYIiHb TOIIKO/KEHHS BapifoBaB Mexkax Big 0,5 mo
5 6aniB. B 3HauHIl Mipi 1€ 3a1eXKao Bijl MOTOTHIX YMOB
y Tiepiof] CXOMiB Ta iHTEHCHBHOCTI TOYaTKOBOTO POCTY
3paska. KykypyI3sHUM METEIUKOM IOPiYHO MOIIKOKY-
Basiocst moHaa 60 % 3pa3kiB 3 CepeAHBOIO YHCEIBHICTIO
1-5 ryceHuIs Ha POCIMHY. 3a JaHUMH J1aOOPaTOPHOTO
00CTEeKEHHS KyKYpPYI35IHUM METEIUKOM ITOLIKOKEHO 10
23 % ninsgHOK 3 1-2 KauaHaMu Ha JUISHIL.

Ha npuponHomy iHdekuiiiHOMy Ta iHBa3iiHOMY (oOHI
Oyinu BHIIJICHI JDKEpelia CTIHKOCTI 0 MICIEBHX MOMYJIsi-
uiif 30yJHUKIB XBOpOO POCIMH 1 Ka4yaHIB KyKypy.3H,
a TakoX JoMiHyto4nx ¢itodaris. Cepesn HUX: 3 IHANUBIAY-
JIBHOIO CTIMKICTIO JI0 ITyXHPYacToi caXKu — 7 3pas3KiB,
JI0 KyKYpy/A3stHOTO cTeOsioBoro Metenuka — 11 3paskis,
MBeACHKOT MyXu — 9 3paskiB. ['pymoBoro CTiliKicTIO 10
KOMIUICKCY JOMIHYIOUHX XBOpPOO XapaKTepH3yBaJHCh
18 3pa3kiB, a KOMIDIEKCHOIO CTIHKICTIO 1O XBOpOO
Ta KyKypyA3sSHOTO CTEOJIOBOTO METeNnKa — 6 3pa3KiB.

Bunineni mkepena CTIKOCTI PEKOMEHAOBAHO LIS
BUKOPUCTaHHS B CEJICKUIHHUX IIporpamax HayKOBHX
ycranoB mepexxi HAAH VYkpainu.

Konduikr inTepecis

ABTOpH CTBEpPIKYIOTH IIPO BIJICYTHICTH KOHQIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB
IOCHIIKEHD.
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S. Yurchenko The article presents the results of research on the patterns of corn yield formation depending on the individual

E-mail: characteristics of hybrids, growing conditions and the relationship to the FAO maturity group. Field studies were
yurchenko-svetlana@ukr.net conducted during 2023-2024 on demonstration crops of corn hybrids in the Poltava region. The object of the research
was 16 modern corn hybrids of different maturity groups of the Dekaib selection: 50 % were medium early (FAO
Poltava State Agrarian 201-300), 37.5 % were medium ripe (FAO 301-400), and 12.5 % were medium late (FAO 401-500). The aim of
University, the research was to determine the influence of maize hybrids of different maturity groups on the formation of yield
Skovoroda St., 1/3, . . . .. . .
Poltava, 36000, Ukraine and pre-harvest grain moisture content in the conditions of the Left-Bank Forest-Steppe of Ukraine. The maize
hybrids used in the research revealed peculiarities of yield formation depending on the maturity group and growing
conditions. Corn yields over the years of research varied widely from 9.02 t/ha to 15.28 t/ha. Hybrids of the
medium-ripening group were distinguished by the level of yield: DKS 4098 (13.44 t/ha) and DKS 4712 (13.32 t/ha).
In terms of pre-harvest moisture content, the lowest index was observed in hybrids: DKS 3402 (16.3 %), DKS 3400
(16.7 %), DKS 3609 (16.6 %), DKS 3805 (16.7 %). The comparative analysis of the average data of 2023-2024
resulted in the identification of maize hybrids characterised by the optimal combination of yield and pre-harvest
grain moisture: DCS 3609 (12.16 t/ha; 16.6 %); DCS 3805 (12.64 t/ha; 16.7 %). The analysis of correlation
coefficients revealed a weak dependence (r=+0.1299) of yield and a significant dependence (r=+0.3622) of pre-
harvest grain moisture on the FAO index, indicating that the manifestation of these traits depends on the growing
conditions and individual characteristics of the studied hybrids. According to the results of the field experiment, it
was found that the formation of maize yields depended on the individual characteristics of the hybrid by 40.4 %,
and on the weather conditions of the growing season by 31.7 %, on the interaction of the two factors by 24.5 %, and
on other factors by 3.4 %.
Keywords: corn for grain, hybrids, grain yield, FAO index, pre-harvest grain moisture.

YpoxaiiHicTb riOpuaiB KyKypyA3H Ha 3epHO 3aJI€:KHO BiJI IX IPYNH CTHIJIOCTI

C. O. IOpuenko | b. B. Crenanenko | A. E. Xauarypsia

TonraBcsKuii neprKaBHHit VY craTTi HaBEAEHO PE3yJbTaTH JOCIHIJKEHb IOJO0 BUBUCHHS 3aKOHOMIpHOCTEH (GOpMyBaHHS YpOKaiHOCTI
arpapHHil yHiBepcnTer, KyKypPy/3H 3aJIeKHO Bij| iHAUBILyaTbHUX 0COOIMBOCTEH riOpu/IiB, yMOB BHpPOILYBAaHHS Ta BiTHOLICHHS 10 TPYNH
w. Tlonrasa, Ykpaina crurnocti (PAO). [TonboBi gociipKeHHS TpoBOAUINCS YIpooBx 2023-2024 pp., Ha IeMOHCTpaLiHUX MOCiBax
ribpuiB KyKypya3u Ha 3epHO B ymoBax [lonraBcbkoi obmacti. O0’€KTOM HOCHIKEHb CIyryBaldd 16 cydacHHX
ribpuaiB KyKypya3u pi3HHX rpyn cruriocTi cemeknii Dekaib: 50 % ckmamamu cepenupopanni (PAO 201-300),
37,5 % — cepennbocturdi (PAO 301-400), 12,5 % — cepennbomizai (PAO 401-500). MeToro nocmikeHs Oyao
BCTQHOBUTHU BIUIMB OCOOJIMBOCTEH TiOpHAIB KYKypyA3H Pi3HUX IPYII CTHIVIOCTI Ha ()OPMYBaHHS yposkalHOCTI Ta
nepen3oupanbpHOi BOJIOrocTi 3epHa B ymoBax JliBobepesxkHoro Jlicocreny Ykpainu. Bukopucrati B JOCHIIKSHHIX
ribpuay KyKypyA3H BUSBIIIM OCOOIMBOCTI ()OpMyBaHHS YPOXKAHHOCTI 3aJIeXHO BiJ IPYyNH CTUIVIOCTI Ta yMOB
BHUPOIIYBaHHs. YpOXkaiHICTh KyKypyI3H 3a POKU JOCIIPKeHb BapioBaia B IOCUTh LIMPOKUX Mexax Big 9,02 1/ra
1o 15,28 t/ra. 3a piBHeM ypokaitHOCTI Oy0 BHAiIeHO ribpunu cepeanbocturioi rpynu: JKC 4098 (13,44 1/ra) i
JKC 4712 (13,32 1/ra). 3a piBHeM mepea30upaibHOi BOJIOTOCTI HAHHIKYMN Moka3HUK Manu riopugn: JIKC 3402
(16,3 %), AKC 3400 (16,7 %), AKC 3609 (16,6 %), JAKC 3805 (16,7 %).B pe3ymnbrari MOpiBHSIBHOTO aHami3y
cepenHix qanux 2023-2024 pp. BULUICHO TiOpUIM KyKYpY/I3H, SKi XapaKTepU3yBalInucs ONTUMAIbHUM TTO€HAHHAM
yposkaitHOCTI 1 mepeaz6upanbHoi Bomorocti 3epHa: JKC 3609 (12,16 1/ra; 16,6 %); AKC 3805 (12,64 1/ra; 16,7 %).
AmnanizoM koedilieHTiB Kopensuii 0yi0 BCTaHOBJICHO: clabKy 3anexHicTb (1=+0,1299) ypoxaiiHOCTI Ta MOMITHY
3ajexHIcTh (r=+0,3622 ) nepe130upanbHOi BOJIOTOCTI 3epHa Bij mokazHuka ®AQO, 110 BKa3ye Ha 3aJISKHICTh TPOSIBY
LUX O3HAK BiJl YMOB BUPOIIYBaHHs Ta iHAWBIIyalbHOI OCOOIMBOCTI JOCHI/KYBaHUX TiOpUIIB. 3a pe3ynbTaTaMu
MOJIBOBOTO JOCTiAy, OylI0 BCTaHOBICHO, IO (pOPMyBaHHS ypOosKaHHOCTI Kykypyzasu Ha 40,4 % 3amexano Bix
iHIUBITyanbHOT ocoOnuBOCTI ridpuay i Ha 31,7 % Bijg mMOroAHUX yMOB pOKy Beretarii, Ha 24,5 % Bin B3aeMoii
IBoX (hakTopis, Ta Ha 3,4 % Bij iHIIKX (GaKTOPIB.
KmiouoBi cioBa: kykypya3a Ha 3epHO, ribpumy, ypoxaifHicts 3epHa, mokasHuk PAO, mepern3dupaibHa
BOJIOTICTbh 3epHa.

Biomiorpadgiunnii onuc pius uuryBanus: [Opuenxo C. O., Cmenanenxo b. B., Xauamypsan A. E. YpoxaiHiCTb TiOpU/IIB KYKypYA3H Ha 3€PHO 3aJIEKHO
BiJ iX rpynu cturnocri. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 66-71.
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Beryn

Kykypymsza (Zea mays L.) € omHi€l0 3 CLIBCHKO-
rOCIO/IAPCHKUX KYJBTYP, SIKa BUPIIIY€E MUTAHHS CTaJOro
3epHOBHPOOHUITBA. 3€PHO KYKYpY/3H BUKOPHCTOBYIOTh
Ha IPOJOBOJIBYI IIUUT, TEXHIYHI, HA KOPM TBapUHaM.
Kykypya3i npu3HayaeTbcs — BUpilIaNbHa poJib B
MaiOyTHROMY, amke 3a mgaHuMu DAO i Opranizamii
CHIBIIpalli Ta PO3BUTKY, CIIOCTEPITAETBCS CYTTEBE
30UIBIICHHS CIIOKMBAaHHS 3€pHOBHX, 3a sikoro 70 %
CTaHOBUTH KyKypyn3a. [7].

BaymBuM ~— UMHHUKOM — CyYaCHHX — TEXHOJIOTIH
BHPOIYBaHHA KyKypyI3W Ha 3€pHO € BHUKOPHCTaHHS
IHHOBAI[ITHUX TiOpUIiB, 1m0 3a0e3reuye IMiABUIICHHS
yposxaiiHocTi Ha 50-80 % [9]. HaykoBi gocmimkeHHs Ta
BUPOOHMYMU MOCBII CBiI4YaTh MPO BUCOKUN MOTEHINAT
KyJnbTypH, IKUH BUKOpUCTOBYeThCs Ha 40-50 %, amxke €
LJIKOM JIOCSDKHUM OJIep)KaHHS ypOXKaWHOCTI Cy4acHHX
riopunis Ha piBHi 16—18 1/ra [14]. IIpoTe peamnizarito
MOTEHLiATy TIOPHUIIIB KYKYPY/A3H CTpUMY€E HHU3bKa cTai-
JIBHICTh YPOXKAaHHOCTI B PI3HUX arpOEKOJIOTTYHHUX 30HAX.
Benmki MatepianbHi i eHEpreTHYHI BUTPATH 332 BUPOIILY-
BaHHA KyKypYA3H Ha 3€PHO CHOHYKAIOTh JI0 HAyKOBOTO
OOTpYHTYBaHHS OCHOBHHX €JIEMEHTIB TEXHOJOTii 3
ypaxyBaHHSM TPYIH CTUIJIOCTI TiOpHIIB Ta IPYHTOBO-
KIiMaTHgHUX yMOB [7, 11].

Jns oneprkaHHS BUCOKO1 BPOJKAaHHOCTI KYKypy/A3H Ha
3epHO HEOOXiJHO BpaxoByBaTH Oarato (hakTopis,
30Kkpema 1 HanexHicte 1o rpymu ®AO. Ilepma nudpa
[MOKa3HHKA I[IOKa3ye Ha HaJISKHICTh riOpumy 10
BH3HAUYCHOI IPYITU CTUIIIOCT (PAaHHBOCTHUIJIOL, CEPEHBO-
CTUIJIOI Ta IHINMX), Jpyra — Ha BIJHOIIGHHI 3a
TPUBANICTIO BereTauii BcepeauHi rpynu. 1o no3Boauth
JIETKO MigiOpaTH TpyIy CTHIJIOCTI TiOpUIy KyKypyI3u
JUISL KOXKHOTO PETIOHY 3 YpaxyBaHHSAM pO3NOALTY 3a
TPUBAIICTIO BETETAIIITHOTO MEPiOay Ta CYMH CEpEIHBO-
I00OBHX e(QEKTHBHHUX TEMIIepaTyp, IO TOTPiOHI ais
TTOBHOTO JT03piBaHHS KyIbTypH [3,4].

Crig BinMiTuTH, 10 B YKpaiHi BUPOIIYIOTh TiOpwIy,
skl 3a kiacudikaniero ®AO BiAHOCATHCS [0 I'SATH TPy
CTHUTJIOCTI, IO BIAPI3HSIOTHCS Mi’K COOOO TOCITOIaPChKO-
MIHHUMHA O3HAKAMHM Ta TEXHOJIOTIE€I0 BHUPOIIYBAHHS.
BukopucToByrOUH 11i 1aHi, MOKHA IPOBECTH HOPiBHSIIb-
HUI aHali3 aCOPTUMEHTY 1 CKJIACTH IIJIaH BUPOIILYBaHHS
JUIS1 TOCTIOAapCTBa.

Bigomo, mo ciBOy KyKypya3ud PpO3IOYMHAIOTH 3a
TEeMIIEpaTypu IPYHTY +8-12 °C. JocsaraeHHs
KOHKpETHOI (ha3u pocTy i PO3BUTKY pOCINH 3a0be3nedy-
€TBCS CYyMOIO €(EeKTUBHHX TeMIlepaTyp. 30Kpema s
PaHHBOCTHTIINX BHIIB BoHa mopiBHIOE 90-1000 °C, mms
misapocTUrIuXx — 1250-1300 °C. TobTo, B miBAEHHHUX
1 MBJIEHHO-CXITHUX perioHax YKpalHu MOXHA KyJIbTHBY-
BaTH TiOpHIN Pi3HOI TPYIU CTHUIIIOCTI, B TOW Yac AK IJIs
3aximaux oOsacrei Ta Ilomices MigXomSTh TUIBKH
PaHHBOCTHIJI TIOPUIM KyKYpYyI3U Ha 3epHO [6].

ITix yac Bubopy ribpuay HeOOXiIHO BPaXOBYBATH, 110
yuM BUIUN NoKasHUK PAO TUM JOBILINMKA BereTaniiHuil
nepio] 1 BUIIM# TOTeHIiaa ypoxkaitHocti. OtHak HecTaya
BOJIOTH B TIPyHTI Ta BHCOKI TeMIlepaTypu IIiJ 4Yac
AKTHUBHOTO POCTY 3HIDKYIOTh HPOJYKTHBHICTH TiOpPHIIB.
Tomy B 30Hax HEJZOCTATHHOI'O 3BOJOXKEHHS, COHSYHOL
IHCOJIAMIT Ta TeIUIa He JOLUTHHO BUPOILYBATH CEPEIHBO-
Mi3Hi Ta mi3HpocTUTIi [20].

3aragbHO BiOMO, 10 4uM MeHIe 3HadeHHs PAO,
TUM paHillle POCIHMHH J03DPIBAIOTh 1 MIBUALIC BiAAAIOTh
Bojory. OcoOJIMBO 1ie BaXJIMBO 32 KYJbTHBYBaHHS
riOpuaiB KyKypy/3u Ha 3epHO. Takox, C1ijJ] BpaXxoByBaTH,
0 TMi3HI pI3HOBWAM  XapaKTEPHU3YIOTHCS  BHIIUM
TEHEeTHYHUM IIOTEHIIaIOM 3a BPOXKAaHHICTIO ITOPIBHIHO
3 PaHHBOCTUINIMMH. TOMy, ONTHMalIbHUM € BHPOILY-
BaHHS TIOpUAIB i3 PI3HUMH I1HOCKCAMH CTHIJIOCTI,
110 JT03BOJINTH BapilOBaTH TEPMiHAMHU CiBOM Ta 30MpaHHs
Bpoxaro [9].

IcHye npaBwiO, JOTPUMaHHA SIKOTO  CHPHSE
OTPUMAHHIO MAaKCHMAaJIbHOI IPOAYKTUBHOCTI KyKypyI3H
Ha 3€pHO: CTPYKTypa IIOCIBHHMX IUIOII MAa€ BKIIOYATH
50 % moniB 3acisHUX TriOpuAaMu, sKi BiJIOBIIAIOTH
yMOBaM 30HH BHPOIIYBaHHS, 25 % —paHHBOCTHIIIHMHU
riopugamu, 25 % — ridpumamu, SKi XapakTepHU3yIOThCS
Mi3HIMM ~ TepMiHamMH [J03piBaHHS. Takuid pO3MOALT
CIPUATUME 3HIDKEHHIO IOTOJHUX PH3UKIB, BYACHO
310paTH Bpojkaii Ta SHU3UTH HABaHTAXKEHHSI HA 30MpaJIbHY
CUIBCHKOTOCIIONAPCHKY TEXHIKY, 00 CTPOKHM JOCTHIaHHS
3epHa OyayTh pi3HHMU [8].

3BakaroyW Ha IPYHTO-KIIMATHYHI YMOBH B Pi3HUX
30HAX 3eMJIepOOCTBa, JUIA BHPOILYBAHHS Yy IiBICHHO-
CXIMHUX 1 MIBAEGHHUX CTEMOBHUX paifoHaX AJIsl BHPOIILY-
BaHHS MIOXOAATH TiOpWAM BiJ PAHHBOCTUTIUX MO
cepenHponi3Hix; y JlicocTemi i eHTpaTbHUX palfoHAX —
ribpuau  Big pPaHHBOCTUTINX JO CEPEeIHBOCTHUIIIHX;
y 3axigHux obnactsx i [Toxicci — riOpuau Bix paHHBO-
CTHIIIUX JI0 cepenHbopaHHix [18, 19].

HeoOxinHo He nuime o3HailoMuTHCS 3 OdiliiiHUME
XapaKTepUCTUKAaMH TiOpH[IB, aje 1 BUBUUTH JaHi IPO
JIEMOHCTpAIIiffHI MOCIBM B arpoKJIiMaTH4HIA 30HI, IO
nikaBuTh. Lle mo3BONsSE 00’€KTUBHO OILIHUTH BPOXKaii-
HICTh, IIBUKICTH BOJIOTOBiIadi Ta OCOOIMBOCTI pPOCTY
1 PO3BUTKY PpOCIMH, IO JOIOMara€ 3poOWTH OuIbII
oOrpyHTOBaHMIA Bubip [15].

OnHak, KpiM CyMU e(peKTHBHHAX TEMIIEPATYP, B PI3HUX
KIIMaTHYHUX 30HAX PO3PI3HAIOTHCS 1 iHII (PaKTOPH, Taki
SIK TOBKWHA CBITJIIOBOTO JHSI, KIJIBKICTh OTA/iB, PO3MOALT
TemmepaTyp B iepion Bererarii [6, 10, 12]. Takum guHOM,
BpaxOBYIOUH 1HAMBIAyadbHI 0cobmmBOCTi, iHImEekc DAO
HE 3aBXKIM MOXE IMOBHICTIO OXapaKTepu3yBaTH TiOpHI
KyKYpYA3H.

[IBUAKICTh BOJIOTOBIAIAYI € OJHUM 3 KIIFOYOBUX IPH
BUOOpi riOpuAiB KyKypy/a3u. 3AaTHICTh 3epHa BiagaBaTH
BOJIOTY B TMOJBOBHX YMOBax J0IOMara€ CKOPOTHTH
BUTpaT Ha 0OMOJIOT 1 CYIIKY, IO €eKOHOMHTH 3aco0u i
yac. 3o0kpeMa, 3a ogHaKoBoro 3HaueHHs PAO y ogHOro
ribpuay 3epHO 103piBa€ MIBHIIE, HIX CTEOJO 1 JIUCTH,
a 'y IHIIOTOo 103piBaHHA BiIOyBa€ThCs PIBHOMIPHO IO BCil
pocmuHi [1].

Ha iHTeHCHMBHICTH BOJIOTOBIAAaul BINIMBAOTH:

- IIJIBHICT, TOBIIMHA 1 INBUAKICTH CTapiHHS
0OrOpTKOBOrO JHCTKA KayaHa (YMM TOHINI 1 MEHII
IIiTbHI, THM MIBUIIC 36PHO BHCHXAE);

- IIUTBHICTE 1 TOBIIMHA CEPIICBUHU Ka4yaHa (IUM
TOHIIIA 1 pUXJIa, TUM ILIBUJIIIE BIIAETHCS BOJIOTA;

- TOromHi yMOBH (3HIDKEHHS TeMIIeparypH
TIOBITPS 1 MiZIBUILIEHHSI BOJIOTOCTI HOBITPS YIIOBUIbHIOIOTh
IIPOIIEC BOJIOTOBIIaYi);

- THn 3epHa (y 3yOOBHIHOTO THILY 3€pHa BOJIOTO-
BiJJaya MOYMHAETHCA Mi3HIIIe, ale MPOXOINUTh MIBUIIIE,
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y 3y0OBHIHO-KPEMEHHUCTOTO — BOJIOTOBIgHaua
MOYMHAETHCS PaHillle, ajie MPOXOJUTh MOoBiNbHiLIe) [16].
3BHYAIHO CLIBCHKOTOCTIOIAPCHKI BUPOOHUKH
MparHyTh 70 OTPUMaHHS BHCOKOI  YpOXKaiHOCTI
KyKYpyA3H 1 BCi 3yCWJUIs HampaBjeHi Ha 301IbLICHHS
BUPILIAJIBHOTO MOKa3HUKAa — Macu 3€pHa 3 OJUHUII
IUIOIN. ICHYIOTh BIIOMI CIIOCOOM IIiIBUIICHHS BpOIKaii-
HOCTi:  3a0e3MeuYeHHs  CHPUSTIMBUMH  IPYHTOBO-
KIIIMaTHYHAMH YMOBaMH, BUCOKHH PIBEHb arpOTEXHIKH 1
BuGOip TiOpumy. Ilpore B 1MX 3araqpbHHX MigXoJax
XOBaeThCcsl Oesniu  feraneidl. JIOCSATHEHHS ~ BHCOKOTO
mpuOyTKy 3 TeKTapa HEMOXJIMBE 0e3 ypaxyBaHHS
010JTOTIYHIX OCOONMBOCTEH TiOpWAIB KyKypya3u. s
OTPUMaHHS CTaOUIBPHUX WIOPIYHHX YypOXKaiB HE BapTo
MTOKJTAZIATHCS. BUKIIOYHO HA XOPOIIi MOTOJHI YMOBH.
Takox He MOkHA OyTH BIIEBHEHHM, LIO OJMH 1 TOH ke
ridopuj MIOPOKyY JaBaTUMe BHCOKY YPOXKaiHICTh [14].
Hespaxkatoun Ha Te, 1[0 MUTAHHIO BUBYEHHSA QOpMY-
BaHHA YpOXKaiHOCTI Ta Nepea30upaiIbHOl BOJIOTOCTI
3epHa 3aJIeKHO BiJl TPYIH CTUTJIOCTI TIOPUIIB KYKypyI3U
MPHUCBSYCHA BEJIMKA KUIBKICTh IMOJBOBHX JOCITIIIB Y
PI3HUX TPYHTOBO-KJIIMAaTHYHHUX 30HAX, OJJHAK AKTyajb-
HICTb HE 3HUKA€ y HACITIJOK HIOPIYHOI peecTparii HOBUX
riOpuaiB, SIKUM XapakTepHa pi3Ha peakxiis Ha (akTopu
30BHIIIHBOTO CEPEIOBHUINA PETiOHY KYJIbTHBYBaHHS.

Meta gociixkeHHs

Merta mociimKeHHS — 3’ ICYyBaTH BILUTUB OCOOTMBOCTEH
riOpuaiB KyKypya3u pi3HHX TpyH CTHTIIOCTI Ha (opmy-
BaHHS ypOXKalfHOCTI Ta mepen30MpanbHOI BOJIOTOCTI
3epHa B ymoBax JliBobepexxnoro Jlicocreny Ykpainu.

3ae0anns Odocniodcenns — AOCHITUTA OCOOTHBOCTI
(hopMyBaHHS ypOXKAHHOCTI Ta mepea30HpaibHOl BOJIOTO-
CTi 3epHa 3aJIKHO BiJl TPYIH CTHIJIOCTI AOCIIIKYBaHUX
riopuaiB KyKypy3u.

Martepianu i meToau

Hocnimkenas mpoBoaum yrnponosx 2023-2024 pp.,
Ha JIEMOHCTpALifHMUX TOCIBax TiOpWAIB KYKypyI3d Ha
3epHO B yMoBax [lonraBcrkoi obmacTi.

OO0’eKTOM JOCITI/DKeHb CIOyryBajk 16 cydacHHX
riOpUIiB KYKYPYA3H PI3HUX TPy CTHIJIOCTI CEJCKINl
Dekaib.

Bci dakropm B mocmigli MakCHMallbHO IOJIOHI.
Hocnix 3aknageHo Ha OJHOMY IOJIi 3 BUPIBHSIHUM
penbedoM, THIT IPYHTY — YOPHO3EM 3BHYAWHHNA Mallo-
TYMYCHHH CepeHbOCYIIIMHKOBHI. BMicT rymycy B mapi
0-20 cMm ctanoBuB 3,9 %. Bwmict: a3zoty, mo JIeTKo Tixpo-
mizyerbest — 17,8 mr/kr, dochopy — 75 mr/kr, oOMiHHOTO
Kamito — 136 mr/kr, cipku — 12 Mr/kr TpyHTY.
Hacwuenicts ocHoBamu: K—2 %, Ca—71 %, Mg— 11 %.
Benmka KiTBKICTH KaJbIil0 B IPYHTOBOMY IIOTJIMHA-
I0YOMY KOMIUIEKCI CHpusUla MiATPUMII HeHTpaabHOT
peakxIito I'pyHTOBO po3unHy, pH npu 1ipomy ckiagas 6,8—
7,1.  IpyHT XapakTepusyBaBcsi BHCOKAM  DiBHEM
3a0e3MeUeHOCTI MiIKpOeIeMeHTaMu: Zn 0,75 mr/kr,
Fe 60,8 mr/kr, Mn — 24,4 wmr/xr, Cu — 0,76 mr/kr,
B — 0,64 mr/kr. HlinbHicts rpynty — 1,06-1,19 r/em?.
@i3nvHa CTUITICTH IPYHTY HacTaBania 3a Bostorocti 30-35 %.

Kiimar 30HH, 1e 3HAXOIMIIHCS JEMOTIOCIBH, TOMIpPHO-
KOHTHHEHTAJIbHUI 3 XapaKTepHUM HECTIHKUM 3BOJIO-

JKEHHSM, XOJIOJHOK 3MMOI0 Ta JKapKUM, a HEpiAKO
MOCYIIUTUBHAM JIiITOM.

MeTeopooriuHi YMOBH Y POKH JOCTIKEHb CYTTEBO
PI3HIIINCS, IO TTO3HAYMIOCA Ha PICT 1 PO3BUTOK POCIHH
KyKYpYy/Z3H, a OTXKe 1 Ha iX piBeHb BPOXKaiHOCTI Ta nepe/-
30upanbHy BOJOTiCTh. OmHAK, IIe A0 MOXJIHMBICTH
OUIBII TTOBHO BHUSBUTH OCOOJHBOCTI PEaKIlil MOCIIIKY-
BaHMX TiOpPHIIB KyKypyA3W Ha YMOBH BHPOIILYBaHHS
B JIaHii IPYHTOBO-KJIIMaTU4HIH 30Hi.

TexHomorist BUpOIYyBaHHS KYKYypyI3u Iependavaina
BUKODHUCTaHHS OCHOBHHMX arpoTeXHIYHHMX 3aXOMiB Ta
MPUHOMIB HAaNpaBIEHUX Ha CTBOPEHHS ONTHMAJIBHHUX
YMOB POCTY 1 pO3BHUTY pOCIHHH KyKypymsu. ocmimn
MPOBOAWIIMCSA  BIONOBIZHO A0  3arajJbHONPUHAHATOL
METOJUKH BEACHHS MOJBOBUX JOCIHIAIB y 3eMiepoOCTBi
ta pocnuHHUNTBI [13]. TIOBTOpHICTH YOTHPHpPa30Ba.
IMociBHa IUIOIA KOKHOTO Tibpuay ckiafama 625 M2,
o0nikoBa — 490 M?. VpoxkaiiHicTh BU3HAYAIM METOIOM
CYLUIBHOTO OOJIiKYy 3 TepepaxyHKOM Ha CTaHJapTHY
BOJIOTICTH 14 %. 30upanbHy BOJIOTICTh 3¢pHA KYKYPYI3U
BU3HAYalll METOJOM BHMMIPIOBaHHS 3MiHHM MacH IIpH
BHCYIITYBaHHI BiIiOpaHUX cepenHiX 3pa3KiB 10 KOXKHOMY
BapiaHTi JOCIIdY.

OTtpuMaHi JaHi TiIISATaId CTATUCTHYHIA 00pooii 3a
Joromoroio mporpamu 'Statistica 6,0'. 3actocoByBaiu
KOpEeTIIHHNT 1 qucnepciinumii anamizu [17].

PesynbTaTi Ta ix 00roBopeHHs

Ilepen arpapismu, siKi BHPOILYIOTH KYKYpYA3Y,
JIOCUTh 4aCTO MOCTA€ MHUTAHHS: SIKAM TiOpHIaM HamaTh
nepeBary, ajuke Peectp copriB pociiH YKpaiHu MocTiiHO
TMOHOBJIIOETHCA HOBUMU 3 MOKPAIICHUMHU TOCIOAapChKO-
LIHHMMH O3HaKaMHu.

Hamu Oyno gocnmimkeHo 16 riOpumiB KyKypya3u Ha
3epHo ceneknii Dekaib, cepen sxkux 50 % cximamanm
cepennpopanHi (PAO 201-300), 37,5 % — cepemHbo-
crurai (PAO 301-400), 12,5 % — cepennpomnizni (PAO
401-500) (puc. 1).

12,50%

MDAO 201-300 MDAO 301-400 MDAO 401-500

Puc. 1. CTpyKTypHUii PO3MOALT AOCIIIKYBaHUX
riOpuaiB KyKypy/A34 3a rpyIor0 CTUTIIOCTI

Otmxe, 3a pe3yabTaTaMH JOCIiPKCHb BCTAHOBJICHO,
[0 YPOXKAHHICTh KYKYPYy/3U 3HAYHOIO MIpOIO 3aJI€KHUTh
BiJI peakiiii TeHOTHITy HAa YMOBH BHPOIIYBAHHS Ta IPYMNd
iX crurnocrti (maoan. 1).
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YpokalHICTP KYKypyA3H 3a POKH IOCIIIKCHb
BapiloBaia B JOCHTh IIMPOKKMX Mexax Big 9,02 1/ra
(AKC 3710, 2024 p.) no 15,28 t/ra (AKC 4098 2024 p.).

Taoauns 1

IIpn mpomy koedimieHT BapitoBaHHsA ckmamaB 18,1 %,
10 BKa3y€e Ha CEpPeqHi CTYIiHb MiHIMBOCTI O3HAKH.

VYposkaiiHiCTb TIOpHIIB KYKypY/3H Ha 36pHO 3aJI€XKHO Bifl rpymH cTuriocTi, (2023-2024 pp.) 1/ra

I'pyna cTuriocri Ti6pun DAO 2023 Poiat 2024 Cepenns 3a 2023-2023 pp.
JIKC 3402 230 11,95 9,82 10,89
JIKC 3400 240 13,74 10,08 11,91
JIKC 3609 260 14,51 9,84 12,16
Cepespopanti JKC 3796 270 13,87 10,00 11,94
JIKC 3805 280 14,89 10,39 12,64
JIKC 3730 280 13,87 10,27 12,07
JKC 3710 290 14,12 9,02 11,57
JKC 3972 300 14,93 10,66 12,79
Cepeons ypooicaiinicms no epyni 13,99 10,01 11,99
JKC 4098 310 15,28 11,6 13,44
JKC 4109 320 13,87 10,74 12,31
Cepemboctrsi JIKC 4391 350 15,06 10,82 12,94
JIKC 4598 360 14,72 10,59 12,66
JAKC 4712 370 15,23 11,41 13,32
JIKC 4897 380 13,61 10,86 12,24
CepeoHns ypoorcatinicms no epyni 14,63 11,00 12,82
Cepentponissi JIKC 5075 410 15,15 8,83 11,99
JIKC 5206 420 14,81 10,2 12,51
Cepeons ypoorcaiinicms no epyni 14,98 9,52 12,25
HIPg s 1,67 0,54 -

[TorogHi yMOBM B pOKHM IIPOBEIEHHS JIOCHIPKEHb
XapaKTepU3yBaJHuCsl TEBHUMH OCOOJIMBOCTSIMH, IO
BIUIMBAJIO Ha PICT 1 PO3BUTOK POCITHH TOPUIIB KYKYPYI3HU.

3a Bererauiiinuii nepion 2023 poky., cyma omaiiB
ckmanana Ha 372,5 MM, a cepeiHsl TeMIIepaTypa MoBiTps
nepeBunryBaia Hopmy Ha 1,5°C. Tigporepmiunmit
koegimieHT nopisHoBas 1,09.

VYpoxaiHiCTh KyKypy/I3H 3a JaHUX YMOB BapiloBaia
Bim 11,95 T/ra mo 15,28 T/ra. 3a Tpymamu CTHTIIOCTI

JIOCTiKyBaHa O3HAKa BapiloBajJa TaKUM YHHOM:
cepenabopanHi TiOpumm — 1,95-14,93 1/ra, cepemHbo-
crurmi — 13,61-15,28 1/ra, cepemmpomizHi — 14,81—

15,15 1/ra. Haiibinbim ypoxkaitHor Oyja cepeHbOMI3HS
rpymna riopuiiB, cepeAHE 3HAUEHHS YPOXKAMHOCTI sSKOI
cxianano 14,98 1/ra. 3a ymoB HIP ¢gs= 1,87 T/ra icroTHO
BUIly YpPOXaWHICTh Mald CEPEeAHBOCTHUIII TiOpHIH:
JKC 4098 (15,28 1/ra), JKC 4391(15,06 1/ra),
AKC 4712 (15,23 t/ra) Ta cepemHbOmi3HIA TiOpHL
JAKC 5075 (15,15 1/ra).

[oromui ymom 2024 poky Oynu HE THIIOBUMH i
XapaKTepU3yBaIUCs ITiABUIICHOIO CEPEIHBOIO TeMIIepa-
Typoro noBiTps Ha 2,3 °C Ta MEHIIOIO KiJIBKICTIO OTAJiB,
sika craHosmia 156,7 mm. 'igporepMmiunanit koedimieHT —
0,67. YpoxaiiHicTh TriOpuaiB KyKypyA3u Oyia CYTTEBO
HIDKYOI0 mopiBHAHO 3 2023 pokoM 1 KonuBayacs
Bin 8,83 T/ra mo 11,6 /ra. 3a rpymamu CTHUIJIOCTI
MPOCIIIKOBYBJIOCS ~ HACTyIIHE  BapilOBaHHs: IS
cepeHbopanHix riopunis — 9,02—10,66 T/ra, cepeaHbO-
cturmmx —10,59-11,6 T/ra, cepeanpomizHix — 10,2—
10,2 t/ra. HaiiOinbi ypoxaiiHoIo Oynia cepeaHbO-CTUTIA
rpyna TiOpHIiB, CepelHe 3HA4YCHHS IOKa3HWKa OyIo
Ha piBHi 11,0 1/ra. 3a ymoB HIP ¢,05=0,61 1/ra cdopmy-
BaJIM iICTOTHO BHIIY YPOXaWHICTh TiOPUIN: B CEPEIHBO-
pauniit rpym - JKC3805 (10,39 1/ra), JKC 3972
(10,66 T/ra); y cepenubo-cturiiii rpym — JIKC 4098
(11,6 T/ra), AKC 4712 (11,41 1/ra); y cepeaHbOII3HIH
JKC 5206 (10,2 1/ra).

IcHye TBEpIKCHHS MPO TICHUNA B3a€MO3B’SI30K MiX
TPHUBAJICTIO BEreTaI[ifHOTO IMepioay, TOOTO TPYIOI0
crurnocti 32 ®AO Ta piBHEM YpOKallHOCTI TOCIBIB
KyKypyn3u Ha 3epHo. OnHak, OaraTthbma JIOCIITHUKAMU
JIAHOTO  B3a€MO3B’SI3Ky HE OYyJ0 BHSBICHO, IO
TOSICHIOETBCSL 1HAMBIAYaJIbHOIO peakili€lo riopuiiB Ha
TIOTO/IHI YMOBH IIPOTSATOM BereTallii pOCInH KyKypya3H.

Kopesnsmiiina 3anexHicTh  ypoxaiHOCTI TiOpumiB
KyKypymzu Bix ®AO npencrasieHa Ha pucyuky 2.

Scatlerplot (3 preadshest1 2v=32c)
YporEiHcTe, 18 = 10, 7717 +0,0048%

P, ——— @ o
15 T o = = i
o - 7
4 o a g © o i
g 3l it
g ol o o B S
g Y @ a
240N i &
o = &
g

0 g BT a -

a e c__ T B

8220 240 260 280 300 320 340 360 380 400 420 440

DAD. VooraiHicrs, Tha = 0,0169, 1= 01299, p = 0,4786, y = 10,7717 -*U.U-Ll-l?'xl
Puc. 2. 3anexHicts ypoxaiHocTi Big PAO
riOpuaiB KyKypya3H.

Skmo  mpoaHanizyBaTH — piBeHb  ypoXKaifHOCTI
NOCTIKYBaHUX  TIOpWUAIB KYKypyI3d B  po3pisi
TPHUBAJIOCTI BereTaliitHoro nepioxy(mokasauk ®AQO), To
Ny O3HaKy MOXHa OTMCaTH PIBHAHHSIM:

y=10,7717+0,0049*x. KoedimieHT KopensIii mpu HsOMy
cranoButh + 0,1299, 1m0 BiAmoBizae, 3riHO 3 IIKAJIOIO
Yennoka, cinaOKiil 3aeKHOCTI ypOXKaHHOCTI BiJ| Ipynu
crurnocti (®AO) riOpuniB Kykypyn3u. PakTudHO 1e
O3Ha4yae, M0 B yMOBax JOCIiAy CHOCTEPIraeThCcs He
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CYTTEBE 3POCTaHHSA pPIBHA TNPOMYKTHBHOCTI TiOpHmIiB
KyKypyA3u i3 30inbplieHHsM mokasHuka @DAO, wio
MOSICHIOEThCS  1H/MBIyaJIbHOIO peakifielo riopuiiB Ha
MTOTO/THI YMOBH TIPOTSITOM BereTarfii.

3Bakarouu Ha Te, 110 B ymoBax Jlicocreny Ykpainu €
npobiieMa MOETHAHHS BUCOKOI YPOXKAMHOCTI 3 HU3BKOIO
nepea3oupaabHa BOJIOTICTIO 3€pHA KYKYpYyI3d, HaMHu
OyJI0 PO3MIITHYTO OCOOIHMBOCTI TOCIIKYBaHUX TiOpUIIB
3a TIOKA3HUKOM Iepe30MpalibHOT BOJIOTOCTI 3epHa.

BapiroBaHHs BOJIOTOCTI 3epHa 0yJI0 3yMOBJIEHO TaKOX
1 TiOPOTEpMIYHMMH YMOBaMH, SIKI CKJIAINCS B DPOKH

MIPOBEACHHS AOCIIIKEHb HAIIPUKIHIII BereTallii riopumiB.
3a BUIMAgaHHS BENUKOI KUTHBKOCTI aTMOC(EPHHX OMAdiB Y
(hazi moBHO{ cTrrIoCTi 3epHa y 2023 pori Horo BOIOTiCTh
Oyia DOCUTH BHCOKOIO i1 BapitoBaia Bix 16,7 mo 20,8 %.
Haiiguia Bosoricts 3epHa Oyiia BigMmiueHa y CepeaHbO-
CTHTIJIOI TPYIIH, CepeIHe 3HauUeHHs K01 ckianano 19,3 %,
a HalfHWK4a — y cepeaHbopanHbol — 17,6 %. 2024 pix
BiZIMiYaBCsl BIJICYTHICTIO onasiB B mepiox GpopMyBaHHS i
JIOCTHTaHHSI 3€pHa, TOMY BOJIOTICTh OyJla HU)KYOIO 1 Bapiro-
Bana Big 15,6 1o 17,2 % (maéa. 2). CyrreBoi pizHULI MiXk
rpynamMH CTUTIIOCTI TiOpHU/IiB HE CIIOCTEPIranocs.

Taoauns 2
[epen30upanbHa BOJIOTICTh 3epHAa OPHAIB KyKYpyI3U Ha 3€pHO 3aJIeKHO BiJ rpynu cruriocti, (2023-2024 pp.), %
I'pyna cTurnocti T'i6pun DAO Poia Cepenns 3a 2023-2023 pp.
2023 2024

JIKC 3402 230 16,9 15,6 16,3

JKC 3400 240 16,8 16,5 16,7

JIKC 3609 260 16,7 16,5 16,6

Cepennbopani JIKC 3796 270 18,0 16,5 17,3

JIKC 3805 280 17,0 16,4 16,7

JKC 3730 280 17,9 17,2 17,6

JKC 3710 290 17,9 16,8 17,4

JKC 3972 300 19,2 16,9 18,1

Cepeons 6onocicms no epyni 17,6 16,6 17,1
JIKC 4098 310 18,4 17,2 17,8

JKC 4109 320 19,8 16,9 18,4

CepenbocTurai JIKC 4391 350 19,4 16,2 17,8
JIKC 4598 360 18,1 16,9 17,5

JKC 4712 370 19,3 16,7 18,0

JIKC 4897 380 20,8 16,2 18,5

CepeodHs eonocicms no epyni 19,3 16,7 18,0
Cepenvonisi JIKC 5075 410 18,8 16,3 17,6

JIKC 5206 420 19,2 16,7 18,0

Cepeonsa eonozicmov no epyni 19 16,5 17,8

HIP, o5 0,19 0,21 -
3a cepemHIMH IaHMMH TO JIOCTILY HaHMEHIIO0 ®AO), TO 1m0 O3HAaKAa OIMCYETHCS PIBHSAHHIM:

repe130MpaTbHOI0 BOJIOTICTIO 3€pHA XapaKTepU3yBaJINCs
ribpuau:  cepepnsopanHboro  Tpymun  — JAKC 3402
(16,3 %), cepenubocturioi rpymu — JIKC 4598 (17,5 %),
cepeanaponizaroi — IKC 5075 (17,6 %).

KopensmiitHa 3aexHiCTh piBHSA IMepen3onpantbHOL
BolorocTi 3epHa ribpunmiB  Kykypymu Bix DAO
NIPEICTABIICHA Ha PUCYHKY 3.

Scatterplot (Spreadsheet2 2v*32c)

MepenabupanbHa BONOTICTL 3epHa, % = 14,9766+0 0079%
22

21

MNepeaabupansHa BonoricTs 3epHa, %

1
220

240 260 280 300 320 340 360 3s0 400
| DAO:MepeazbpantHa BONOTICTE 32pHa, %: #= 0,1312; r=0,3622; p=0,0416; y = 14,9766 + EI,EIEITEJ’xl

Puc. 3. 3anexHicts nepeazoupaibHOT BOJIOTOCTI
3epHa Bit PAO riOpuaiB KyKypya3u

420 440

Slkmo mpoaHamizyBaTH piBeHb Iepea3OupalbHOT
BOJIOTOCTI 3€pHa JIOCHI/PKYBaHHX TiOpPHIIB KYKYpYZI3H B
po3pi3i TpUBAIOCTI BereTauiifHOro mepioay(MoKa3HUK

y=14,9766+0,0079*x. KoedimieHT KOpeNAIii Ipu IEOMY
cTaHoBHUTH: + 0,3622 110 BIAMOBIIAE, 3TiAHO 3 IIKAJIO0
Uennoka, TMOMITHIN 3aJeKXHOCTI mepea3doupaibHOi
BostorocTi Bix rpymu cruriocti (PAO) ribpuaiB KyKy-
pymu. OrTxe, B yMOBax JOCIiIy CHOCTEpiraeThcs
3poCTaHHS piBHSA Tepea30upanbHOi BOJOTOCTI 3€pHA
ribpuaiB KyKypya3u i3 30inpmenHsM mokazauka ®AO.
PesynbraT 1BO(aKTOPHOTO AMCIEPCIHHOTO aHATI3y
3 BU3HAYCHHSIM YaCTKH BIUTUBY JOCIIIDKYBaHUX (PaKTOPiB
Ha YPOXKalHICTh KYKYpY/I34 BiIOOpaskeHO Ha pucyHky 4.

3.4 %

24,5% o 317 %

40,4%

MDakmop A VdPaxmop B VMBzaemoois AB  |Mlnwi pakmopu

Puc. 4. YacTka BIUTUBY AOCHIIKYBaHUX (PAKTOPIB Ha

YpOKalHICTh KyKYpYI3H:
¢axrop A — ymoBH Bereraiii, paxrop B — ribpuz.

Haii6inpir icrotHud BIUIMB Ha (pOpMyBaHHS piBHS
ypOXKalHOCTI KyKypyn3u maB ¢aktop B (ocobmuocti
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ribpumy), dactka BIUMBY ckimamaina 40,4 %, Tomi sk
YyacTKa BIUIMBY yMOB Bereramii ckiagana 31,7 %.
3adikcoBaHO TaKOX CYTTEBHH BIUIMB  B3a€MOJIl
JOCTIDKYBaHUX YMHHHKIB — 24,5 %. Inmi ¢aktopu He
MaJId iICTOTHOTO BIUIMBY Ha ()OPMYBaHHS YpOXKaiHOCTI

KYKYPY/I3H.
BucHoBku

B pe3synbrati OpIBHSUIBHOTO aHAII3Y CEPEIHIX AaHUX
2023-2024 pp. BuAiICHO TiOpuan KyKypya3H, sKi XapaKTe-
pH3YBAIMCSL ONTHMANBHUM TOEJHAHHAM YPOXKaiHOCTI
i mepen3bupansHoi  Bojorocti 3epHa:  JIKC 3609
(12,16 1/ra; 16,6 %); AKC 3805 (12,64 1/ra; 16,7 %).

3a aHami30M KOpEIMIIHHUX 3aleXHocTed Oyio
BCTaHOBJICHO c1a0Ky 3anexHicTs (=10,1299) ypoxaiiHo-
cTi Ta mnomiTHy 3anexHicte (r=+0,3622) mnepen-
30MpaibHOT BOJIOTOCTI 3epHa BiJ rpymu cruriocti (PAO)
riOpuaiB KyKypya3u.

3a pe3ynbpTaTaMu IoJIbOBOTO JA0CIiy, OyJI0 BCTAHOB-
JeHo, mo (opMyBaHHS YpOXaWHOCTI KYKypyI3ud Ha
40,4 % 3amexano Big IHAWBIAYadbHOI OCOOJUBOCTI
riopuay 1 Ha 31,7 % Big MOTOJHUX YMOB POKY BereTarii,
Ha 24,5 % — Bix B3aemogii n1Box (akropis, Ta Ha 3,4 % —
BiJl iHITMX (haKTOPIB.

Ilepcnexmueu nooanvuiux O00CHiOHNCeHb TOISATATH-
MyTh Yy BHBYCHHI 3aKOHOMipHOcTell (opMyBaHHS
YpOXKaWHOCTI 1 SIKOCTI 3epHa TiOpWAIB KYyKypyI3u
3aJIeKHO Bijl BIUIUBY IIOTOJHHUX YMOB Y B3a€EMO3B’SI3KY 3
arpoTeXHIYHUMH 3aXO0JlaMH.

Kouduikr intepeci

ABTOpHU CTBEPDKYIOTh PO BIACYTHICTH KOHQIIKTY
iHTepeCciB MO0 iXHBOTO BHKIAAy Ta pE3yNbTaTiB
JIOCHIIKEHD.
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The influence of weeds is one of the factors limiting the achievement of high soybean yields. The aim of this
work was to assess the dependence of the development of the weed component in soybean crops depending on terms
of sowing and seed sowing rate. Field experiments were conducted on three soybean varieties, Romantika, Ustya
and Vorskla, during 2018-2020. According to the results of the research, it was found that the number of weeds
per 1 sq.m during the emergence period fluctuated greatly: during early sowing terms within the limits of 287-374,
optimal — 197-244, late — 155-185. The calculated coefficients of crop competitiveness and harmfulness of weed
groups in crops make it possible to correctly assess the situation regarding the stability of cultivated plants in
agrophytocenoses. It is noted that the criterion for the justified use of protective agents should be the competitive
relationship between cultivated plants and weeds. Calculations of the coefficients of competitiveness of crops and
harmfulness of weeds help to correctly assess the stability of agrophytocenoses. It was found that with an increase
in the density of soybean crops, its resistance to weeds increases. In particular, the coefficient of competitiveness at
a sowing rate of 0,5-0,6 mIn/pcs. of similar seeds per 1 hectare was 1.10-1.16 (row sowing, 15 cm), and at a denser
sowing (0,7-0,8 mln/pcs.) it increased to 1.34—1.55 and 1.61-2.00, respectively. The sowing rate turned out to be a
more important factor for soybean yield than the sowing method. The optimal conditions were sowing 0,7 mln/pcs.
of similar seeds per 1 hectare, which ensured the highest efficiency of area use. It was determined that the soybean
yield compared to the minimum sowing rate of 0,5 min/hectare of similar seeds was higher by: 25 % with the usual
row sowing method (2.05 t/he); by 23.2 % with the wide-row sowing method with row spacing of 45 cm (1.91 t/he);
by 26.9 % with strip sowing (1.98 t/he). It was proven that increasing the sowing rate to 0,8 mln/pcs. of similar
soybean seeds per | hectare did not contribute to a significant increase in crop yield. It was found that late
intervention in weed control causes crop loss.

Keywords: soybean, weeds, competitiveness, sowing rate, sowing time.

KoHkypeHTOCTIPOMOKHICTH POCJIMH €0 10 Oyp’siHiB 3a/1€2KHO Bill CTPOKIB ciBOM

Ta HOPMHU BUCIBY

M. 4. llleBnikos' | I. 1. Jlorumr*

! TlonTaBchkuit AepskaBHUI
arpapHUi yHIBEPCHTET,
M. [TonTaBa, Ykpaina

2 Bigokpemenuit
CTPYKTYPHHH ITiAPpO3.Ii
«ATpapHO-eKOHOMIYHHI
(haxoBuii KosemK
[MonraBchKOro AEPKABHOTO
arpapHOTO YHIBEpCHTETY»,
M. [TonraBa, Yxpaina

Brutus Oyp’siHiB € ogHEM 13 GaKkTOpiB, 0 0OMEXKYE TOCATHEHHS BUCOKOI BpOXkaitHOCTI coi. MeToro 1aHoi po6oTi
OyJIO OIIHUTH 3aJ€XHICTh PO3BUTKY Oyp’SHOBOTO KOMIIOHEHTA B IOCIiBaX COI 3aJ€XHO BiJ CTPOKY CiBOH i HOpMH
BHUCIBY HaciHHs. [10b0OBI mocnian MIPOBOMMIM Ha TPHOX copTax col PomanTrka, Ycrs Ta Bopekina Biponox 2018—
2020 pokiB. 3a pe3yIbTaTaMK J0CIiIKEeHb BUABJIEHO, 10 KUIbKICTh Oyp’sHiB Ha 1 M2 B epio/] HOABU CXOJIIB JIyKe
KOJIMBAJIaCh: 3a PaHHBOI CiBOM B Mexax 287-374, ontumanbHol — 197-244, mizHpoi — 155-185. Po3paxoani
Koe(hiLiEHTH KOHKYPEHTOCIIPOMOXKHOCTI MOCIBIB 1 IIKI[UIMBOCTI Oyp sSHHUCTHX YyrpyllyBaHb y IIOCIBax aioTh
MOXKJIUBICTH HPABUIIBHO OLHUTH CUTYALIIO OO0 CTIHKOCTI KyJITYpPHHX POCIHH B arpogiToueHo3ax. 3a3HaueHo,
110 KPHUTEPiEM OOIPYHTOBAHOTO 3aCTOCYBAaHHS 3acO0iB 3aXUCTy MOBHMHHI CTATH KOHKYPEHTHI BiJHOCHHH MDK
KYJIBTYPHUMH pOCIMHaMH 1 Oyp’sitHamu. Po3paxyHku KoedilieHTiB KOHKYPEHTO3/JaTHOCTI MOCIBIB i IIKiAIMBOCTI
Oyp’sHIB IOMOMAaralTh KOPEKTHO OLIHUTH CTiiKicTh arpoditonenosis. BuspieHo, mo 3a 30UIbIIEHHS TYCTOTH
MOCiBIB coi miABUIy€eThCs 11 CTiliKicTh 10 Oyp’sHiB. 30Kpema, KOe(ilieHT KOHKYPEHTOCIIPOMOXHOCTI 38 HOPMHU
BuciBy 500-600 Tuc./mit. cxoxux HacinuH Ha 1 ra cranoBuB 1,10-1,16 (cyuinsHa psigkoBa ciBOa, 15 cm), a 3a
rycrimoro BuciBy (700-800 tuc./mt.) 3pocra no 1,34-1,55 i 1,61-2,00 BigmoBiguo. Hopma BuciBy BusiBHIacs
Ba)KIUBIMINM (haKTOPOM JUIS BPOXKAHHOCTI coi, HDK crmoci6 ciBOM. ONTHManbHUMU YMOBAaMH BHSIBHBCS BHUCIB
700 ThC./IT. CXOKUX HACIHKH Ha | Ta, 1110 3a0e3neuno HaiBUIy e(heKTHBHICTh BUKOPUCTAHHS 1101, Bu3HaueHo,
10 BPOXKAIHICTh COi B MOPIBHSAHHI 3 MiHIMaJIBbHOIO HOpMOIO BHciBY 500 THC./ra CX0XKUX HaCciHHH OyJia BUIIOKO Ha:
25 % mnpu 3BUYAHOMY PSIIKOBOMY criocobi ciB6u (2,05 1/ra); Ha 23,2 % mpu MHPOKOPSITHOMY CIOCO0i CiBOHM 3
Mbkpsisivu 45 em (1,91 1/ra); Ha 26,9 % npu crpiukoBoMy nocisi (1,98 t/ra). JloBeneHo, Mo MiABUIIEHHS HOPMH
BHUCiBY 10 800 THC./IIT. CXOXXHX HACIHUH coi HA | Ta HE CIIPUSIIO CYTTEBOMY ITiIBHIICHHIO BPOXKAHHOCTI KyJIbTYpH.
BusiieHo, 110 mi3HE BTpy4YaHHs Y 60poThOY 3 Oyp’ssHAMH BUKJIHMKA€E BTPATy BPOXKAIO.

KumiouoBi ciioBa: cosi, 6yp’siHH, KOHKYPEHTOCIIPOMOXKHICTB, CTPOK CiBOM, HOpMa BUCIBY.

Bi6aiorpadiunnii onuc aas nuryBanus: [llesuixos M. A., Jlomuw I. I. KOHKYpEeHTOCIPOMOXKHICTh POCIHUH cOi 0 Oyp’siHIB 3aJIeKHO BiJ CTPOKiB
ciBOH Ta HOpMH BHCIBY. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 72-78.
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Beryn

Byp’sHOBI yrpymyBaHHS € MOCTIHHHUM CYITyTHHKOM
JIFOIVHY 3 4acy BUHUKHEHHS 3eMJIepoOCTBa, CIIPHYMHA-
I0YM 3Ha4HI BTPATH BPOXKAIO Ta MOTPEOYIOUN JOAATKOBHUX
pecypciB (MatepiadbHHX 1 TPYAOBUX) IJIsI KOHTPOJIIIO
ix uncenpHocTi [1]. Byp’siHu € koMnoHeHTamu arpodiro-
LICHO31B, OyAyYd CHIIbHUMHU KOHKYPEHTaMH KyJbTYpHHX
pociuH 32 (QaKTOPH  OKHUTTS, 4YacTO 3HIKYIOTh
BpoxaiHicTh coi (Glycine max L.) no 52 % [2, 3].
VY HaykoBiii JiTepaTypi HaBOIATHCSA Pi3HI PE3yJIbTaTH
00 KPUTHYHOTO Tepiofy IXHBOTO BIUIMBY Ha
3pOCTaHHS Ta PO3BUTOK COi [4, 5].

3 exoyorivyHoi Ta 6ioJoTivyHOi TOYOK 30py Oyp’sHH
MaloTh IPaBO Ha ICHYBaHHS, OCKITBKHA KOXEH BHI €
VHIKaJIbHUM TE€HOTHIIOM, a HOro BTpara 3MEHINye 0io-
pisHoManiTrs [6, 7]. Y cydacHOMy 3emiiepoOCTBI
KOHLICMIsST ~ PEryJoBaHHsA  YHUCENBbHOCTI  Oyp’siHIB
MOCTYIIOBO 3MIHIOE YSBJIEHHS MpO iX poyib B arpodito-
neHo3ax. HeoOXiqHO BiJ3HAYMTH, LIO paHille HaHiBHA
KOHLIeNiss Tependavana 3HUIIEHHS Oyp’sHIB, TOJI
SK Hapasl IIUpOKE PO3MOBCIOKEHHS OTpHMalia HOBa
KOHIIEIIIs, 0 BKJIIOYa€ HEOOXiHICTh PETYIIOBaHHS iX
YHrCceTbHOCTI [8]. BupimaisHO0 3acaioro Moo IbOTO €
3pocTaroya HeOesneka 3a0pyAHCHHS NEeCTHIHIAMH
HaBKOJIMIIHBOTO ceperoBHIna. EKOHOMIUHA HOLLTBHICTD
NOJIATaE y He JONYLICHHI iX MacOBOI'0 PO3MOBCHOKCHHS
O eKOJOTiyHO Oe3MeYHuX MEX, OCKUIBKH Oyp’ sSHU
CTarOTh HEOE3MEYHNMH HE CBOEIO HAsBHICTIO B TIOCiBax abo
BHJIOBIM Pi3HOMAHITTSIM, & BUCOKOIO "HcenbHicTIO [9, 10].

[Tpu nanyBaHHI Ta NPOBEACHHI 3aXHUCHUX 33aXO/IiB B
TEXHOJIOTIi BUPOILyBaHHs COl OEPYTh JI0 YBaru XUTTEBY
CTIMKICTh CaMUX KYJIBTYPHUX POCIHH, KOHKYPEHTO-
CIPOMOJKHICTH IX TIOCIBIB 3a TIIE€BHHX IPYHTOBO-
KJIIMaTHYHUX ~ YMOB, 30KpeMa TMpOTH  HaHOLIbII
mxiamuBux Oyp’stHiB [11]. HemoctaTHe BHOCKOHANCHHS
TaKUX 3aXOJIB YCKJIATHIOE TIJCHICHHS CTiHKOCTI
KyJIBTYp 1 3MEHIICHHs BIUMBY Oyp’siHiB. EdekTuBHicTh
repOINMIIB JOIMUTBHO OIIHIOBAaTH 4Yepe3 KOHKYPEHTHI
B3a€MOIii MiXK KyJIbTypaMH Ta Oyp’ssHaMH, 3 OPi€HTAII€I0
Ha eKOJIOTIYHUH mopir mKiamusocTi [12, 13].

Bimomo, 1m0 3a mMUpPOKOro BUKOPUCTaHHS B MOCIBax
CLTBCBKOTOCTIONAPCHKUX ~ KYIBTYp XIMIYHHX 3aco0iB
60poTe0OHM, y TOMy uHcHi H TepOinumiB, HE 3aBXIN
BIA€THCS AOCSTTH NO3UTHBHOTO pe3ynbTaty. Hepinko ne
3aBJa€ PI3KOro MOTIPIICHHS ONTUMANIBHINA O10JOTIUHIN
PiBHOBA31 MPUPOTHOTO cepenopuiia [ 14].

Amnami3 JiTepaTypHHX JDKeped IOoKas3aB, IO ITiJ
KOHKYDPEHIII€I0 POCIMH pPO3YMIIOTb, B OCHOBHOMY,
MIacCHBHE 3MaraHHs OJHUX OCOOWH 3 IHIIMMH 32 OCHOBHI
(akTOpH KUTTS — BOAY, CBITIIO, €IEMEHTH MIHEPATBHOTO
XuBJeHHS [6, 15]. 3ycTpiyaroThCcsi HaBITH paaMKaNbHI
MOTJIAIM, MO KOHKYpPEeHIIS — IIe 3MiHH CEepelOoBHINA,
CIIpUYHHEH] Oe3mocepeTHiM BUKOPUCTAHHSIM POCITHHAMHA
MaTepianbHO-EHePTeTHIHNX PEeCypCiB, sIKi 3HAXOAATHCS
B MiHimMyMi. [le mpHU3BOAMTE [0 MPUHIKITY 3BOPOTHOTO
3B’SI3Ky — 3MIHH CTaHY CaMHX KOHKYPYIOUHX pocituH [16, 17].

ABTOpU TO-pI3HOMY TPaKTYIOTh 3HAYEHHS TEPMiHY
KOHKYPEHTOCIIPOMOXKHOCTI. OIHIOIOYH Ta aHANI3yIOud
CYTh PI3HHX IOHATH, NPUHILIA O BHCHOBKY, IO ITiJ
KOHKYPEHTOCIPOMO)KHICTIO PO3YMIIOTh, HACAMIIEPE, KOHKY-
PEHTHY IOTYXKHICTb 1 KOHKYPEHTHY TosepaHTHICTh [18-20].
KoHKypeHTHa NOTYXHICTh BH3HAYa€ BJIACTUBICTH BUIY

POCIMHHOTO pecypcy 3AIMCHIOBATH BiAIOBITHUN BIUIUB
Ha 30BHILIHE cepenoBuile. KOHKypeHTHa TOJIepaHTHICTh —
1€ BJIACTUBICTh ICHYBaHHS Ta BiTHOBJIIOBAHOCTI B YMOBaX
pexuMy (BITOLEHOTHYHOT KOHKYPEHIIl, 3a0e3rneuyroun
(hopMyBaHHS TOCIIONAPCHKOTO IIHHOTO Bpoxaro [21].

[IpobGnema KOHKYpPEHTOCHPOMOXHOCTI — OCOOJIHBO
aKTyaJbHa MO BiJHOLICHHIO JIO COi, Tak-sK JUIsd Hel
BIIACTUBUH TOBUTPHHUN ITOYATKOBHHA PICT 1 PO3BUTOK,
a TaKoXX TMOPIBHAHO HEBEIWKA BHCOTa POCIHH.
Bimomo, mo moBruii Tepion CHIBICHYBaHHS MiXK
KyJlbTypor0 Ta Oyp’sSHaMH YacTO CHPUYHMHSIE BaroMHi
HETaTHBHHUH BIUIMB HA ()OPMYBaHHS BPOXKAIO KYJIbTYPHOI
pocnunu [14, 22]. llle oguH BaXKIUBUH MOMEHT, SKHUH
CNiJ 3rajatd, Iie, WMOBIPHO, OLTBII 3HAYHUN BILIHUB,
KU KOHKypeHIis Oyp’sHIB CHpaBis€ Ha COPTH
PaHHBOTO LMKy, A€ NepioA CHiBICHYBaHHS Ta dac
CHiBICHYBaHHS MOXKYTh BIUIMBATH Ha MOTEHIliall BpOXKak-
HOCTI KynbTypH [3, 23].

OTxe, KO BiJf KOHKYPEHIii Oyp’siHIB y 1mociBax coi
MOXKe OyTH pI3HOIO 3aJIe)KHO Bil COPTY Ta BiJTHOCHOI
rpymu  cruriiocti. BpaxoByloum Benmuue3sHy pi3HO-
MaHITHICTB COPTIB COi OO TPUBAIOCTI BEreTaIliitHOTO
nepiogy Ta JOCTYNHHMX ISl BHPOIILYBaHHS, IIpH-
JIEp>KyeMOCS TIMOTE3H, MO0 BOHU MOXYTh MAaTH YiTKHH
KOHKYpEHTHHH MOTEeHIiaN i3 Oyp’sHaMHu, a TaKoX pi3Hi
piBHI YyTIMBOCTI A0 BTPYYaHHS, CTBOPEHOTO YIPy-
ITyBaHHAM Oyp’SHIB.

MeTta nocJaigKeHHs

Mera IOCHIPKEHHSI TOJSATae B OLUHII 3aJIS)KHOCTI
PO3BUTKY Oyp’sSIHOBOTO KOMIIOHEHTa B IIOCIBax coi 3
ypaxyBaHHIM CTPOKY CiBOM 1 HOpMHU BHCIBY HACIHHS.

3asoanmus docnioncens:

- TOCJIIZIUTH BIUIMB BOJIOTOCTI IPYHTY B Hepiof ciBOH
Ha 3a0yp’THEHICTh MOCIBIB COT 32 POKH JOCIIKEHB;

- BU3HAYUTH BPO’KAHHICTH HACIHHA COl 3aJIeKHO Bij
crocoOy ciBOM, HOPMU BUCIBY Ta Oyp’siHiB;

- MPOAHANI3yBaTH 3aJEKHICTh IUIOL[ KHUBJICHHS
OJIHIET POCIHHM 3aJICKHO BiI CIIOCOOIB CiBOM Ta HOpPMHU
BHUCIBY;

- BU3HAYUTH BIUTUB CIIOCOOY CIiBOM i HOPM BHUCIBY Ha
MOJILOBY CXOJXKICTh HACiHHS, 30€PEKEHHS POCIUH 10
30MpaHHs, BPOXKalHICTH HAciHHS coi U eJleMeHTH
CTPYKTYPH BpOJXKaIo.

Marepiann i meToau

Mwu BUBYANHM CTIHKICTH IOCIBiB coi 10 Oyp’sHiB
B HACTYIHMX BapiaHTaxX: YHCTHUH Bix Oyp’sHIB mMOCIiB coi
Ta IOCIB col 3 NpUpoJHOI0 3a0yp’siHeHicTio. [ToiboBi
JOCTIIN MPOBOIWIM HA TPhOX copTax coi PomaHTHKa,
Yers ta Bopcekna. JlocmimkyBany BIUIMB  IIMPHHU
MDKpSIIb Ta HOPMH BUCIBY Ha KUIBKICTB 1 Macy OyJIb0040K
Ta ypoKaiHiCTh HaCiHHA. Po3Mip MOCHITHUX TUISTHOK
CTaHOBHB 25 M, HACiHHS KOJKHOTO COPTY BHCIBaIH B
panKu 3 MbKpsAanaMu 15 abo 45 cM i 3 HopMaMu BUCIBY
0,5, 0,6, 0,7 10,8 miH HaciauH/Ta. EKCIIepuMeHTH TIPOBO-
qutncs 3 26 kBitHA 1o 10 TpaBHs 2017 poKy Ta MOBTOpIO-
BAINCSI TPU pPa3H TPOTSITOM OAHAKOBOI TPUBANIOCTI
BrpogoBxk 2018, 2019 ta 2020 pokiB. CepenHi Temre-
paTtypu Ta KUIBKICTh OIaJiB 3a JOCIHIIKYBaHUH Iepiof
cranoBmwin: 2017 pik — 13,4 °C, 7,35 mm; 2018 — 18,3 °C,
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5,05 mm; 2019 — 15,6 °C, 6,08 mm; 2020 — 15,1 °C,
12,9 Mm. IpyHT mOCHiOHOI MiNSHKM — YOPHO3EM
OITiI30JICHUH CepeAHbOCYTIIMHKOBHH i3 BMICTOM TyMycCy
3,7%,pH=5,6.

Macy Ta KibKIiCTh OyJIBOOUOK AJISI KOKHOTO COPTY
BU3HAYalMl TpPUYl — TICNIsA YTBOPEHHS OyJbOOUOK
(1-# BimOip — uepe3 35 AHIB micis TOSBH CXOIIB) Ta
B Iepios akTHBHOI a3oTdikcarii (2-# i 3-it Binbopu — 45
Ta 55 meHp michs MosSBM CXOAiB). Y NO3pUIOMY CTaHi
30MpaHHsl HACIHHS IPOBOJIWIIM 3€PHOBUMHU KOMOalHAMU
Sampo (Sampo-Rosenlew, [opi, OiHIAHAIA).
VYposkaifHICTh HAaCiHHA Ta 3€JEeHy Macy BH3HAYaJIn 3a
npobamu, BimibpaHuMu 3 IWIOMmi 1 M? 3 KOKHOTO IOJISL.
CratuctuuHy O00poOKy TPOBOIMIM 32 JOMOMOTOIO
mporpam Microsoft Excel ta Statistica [26, 27, 28].

JIyist OLiHIOBaHHS IIMX BIIMIHHOCTEW MIXK BapiaHTaMu
JOCITiZly HAMU BUKOPUCTAHHMH MOKA3HUK, SIKMH OTPHMaB
Ha3By Koe@iyieHm KOHKYPEHMOCHPOMONCHOCMI NOCIBI8
(Kx). 14 #ioro BU3HAYCHHS BUKOPHUCTOBYBAIH (DOpMyITy:

J— yflC ) (mltc‘ _ mcﬂ)
* Qu—-V,6 ) -m,,

- [1]

ne: Yy — ypoxKaiHiCTh COi y YMCTOMY I0CIBI, T/ ra;

VY — ypoxailHicTh coi y mociBax 3 (haKTHYHOIO
3a0yp’IHEHICTIO, T/ Ta;

My — CHpa Haa3eMHa maca Oyp’siHIB 3 IOCTIHHHX
JOCIIIHUX AiISHOK (PaKTUYHOIO 3a0yp’ SHEHHS, I/M?%;

Mg, — CHpa HaI3eMHa Maca Oyp’sHIB B MOCiBax Coi, I/M>,

[Micns HeBenukoi mepedymoBu Qopmymna [1] moxe
OyTH BHKOpHCTaHa I pO3PaxyHKy KoedilieHTa
IIKIATUBOCTI Oyp’ IHUCTUX YTPyITyBaHb:

_ m., (yq _y/[c) , a60R~m =L’
(mlu: - mm) . yﬂc K

[2]

w
K

ne: Yy — YpOXKalHICTh cOi y YUCTOMY TOCIBI, T/Ta;

V.. — ypoXaifHicTB coi y mociBaXx 3 (haKTHIHOIO
3a0yp’sIHEHICTIO, T/Ta;

My — CHpa HajJ3eMHa maca Oyp’sHIB 3 IOCTIHHHX
TOCIIHUX JiISHOK IPUPOTHOTO 3a0yp’ SHEHHS, I/M>;

My — CUPa HAJ3eMHA Maca Oyp sHiB B HOCIBaX coi, I/M2.

3BOPOTHI# B3a€EMO3B’A30K MIiX I[MMHU I[MOKa3HHUKAMH
CBITYUTH TPO 00’€KTUBHO ICHYIOUY OlOJIOTiYHY piBHO-
Bary B arpoQiToleH03ax, NMpH AKild Oyab-sKe MOCHICHHS
B HHMX  KOHKYPEHTOCIIPOMOXXHOCTI  KyJbTYpHOTO
KOMIIOHEHTa HEMHHYyYe NPH3BOJUTH 10 HOCIAOJICHHS
IIKIITABOCTI Oyp’ SHUCTOTO KOMIIOHEHTY, a00 HaBIIaKH,
MOCHJICHHSI KOHKYPEHTOCIPOMOXKHOCTI Oyp’sSiHIB CLIpHYH-
HS€ HEraTHMBHHI BIUIMB HA KYJBTYpHI POCIMHH, LIO
MPOSBISETHCS 3HAYHUM 3HIKEHHSM ITPOILYKTHBHOCTI COi.

Pe3yabTaTH Ta iX 00roBOpeHHs

Ha Bcix pmingHkax nocmigy ¢opMyBanach CHIIbHA
3a0yp’sIHEHICTh, IPH sIKil 0e3 3aCTOCYBaHHS €(EKTUBHUX
3aXO0/iB PETYJIOBaHHSA YHCENBHUX Oyp’sSHIB HEMOXKIIMBO
OJIepXKaTH BUCOKY BpOXKaWHICTH coi. JiNSHKH mOCTimy,
Ha KX 30epiramace nmpupoaHa 3a0yp’ SsHEHICTh TOCIBIB,

MaJdh CepegHI0 KUTbKicTh Oyp’sHiB: y 2018 p. -
208 mr./m?, y 2019p. — 197 mr./m> i B 2020 p. —
244 mr./m2. Taky cTPOKATICTh OO0 KiTBKICHOTO CKIIamy
Oyp’sHIB MH TIOB’S3yEMO 3 PI3HUMH yMOBaMH TEMIIC-
PaTypHOro PEKUMY Ta BOJIOTOCTI IPYHTY 110 pokax (puc. 1).

300
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200
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100 73 72

50

0

2018 2019 2020

e=@== K i1bKiCTb Oyp sHiB, IIT./M2

Boumnoricts rpyHTy, %

Puc. 1. B BoorocTi IpyHTY B Iepiof ciBOHM Ha
3a0yp’SHEHICTP MOCIBIB €Oi y Pi3HI POKH JOCITIKCHHS

Hocmimkyoun BmiuB  crocoOy ciBbu coi Ha
3a0yp’ THEHICTh, BCTAHOBIJIM HE3HAYHE 301IBIICHHS 11 3
psAAKOBOI CiBOM, ajie SKOICh 3aleKHOCTI B IbOMY
BUSIBJIEHO HE OyJ10. Bilblll CyTTEBHIA BIUTUB 311HICHIOBAIIO
30inblIeHHS HOpMH BHCIBY coi. CriocTepiraiiocsi CyTTeBe
3MEHILICHHS KUIbKOCTI Oyp’siHIB 3a 30UIbIIEHHS TYCTOTH
pocimH.  KoedimieHTH ~ KOHKYPEHTOCIIPOMOYHOCTI
MOCIBIB 1 MIKIUIMBOCTI Oyp’SHUCTUX YyrpymyBaHb Y
MociBax Jal0Th MOXJIMBICT MIPAaBMIILHO OI[IHUTH CHUTYa-
L0 IOJ0 CTIMKOCTI KyJIbTYpHHX POCIWH B arpodiro-
[IeHO3aX 1 BHOpaTH BIATOBIOHI MeTOIM e(EeKTHBHOL
Oopotebu 3 Oyp’sHamu. 3HadeHHS KoedilieHTa
KOHKYPEHTOCIIPOMOXKHOCTI HATJIAHO MiATBEPKYE, IO
rpu 301IbIICHAI HOPMHU BHUCIBY CTIHKICTB MOCIBY COi 1O
Oyp’siHIB TinBumIyBanace (maén. I). 3Ha4eHHS LHOTO
koedirienrta mpu ciB6i 500—-600 THc./ra CXO0XKHUX HACIHUH
nopisaioBasio 1,10-1,16 (CymimpHHE pSIKOBHH IIOCIB,
15 cMm). Y nobOpe po3BHHEHHX MOCiIBaX 3 OUIBIIOIO TyCTO-
TOI0 POCIIMH €Ol BenuuuHa KoedirieHta Oyia OUIBIIO 1
ckmagana BignosimHo 1,34-1,55 1 1,61-2,00. Otpumani
eKCIIepHIMEHTAJIbHI JJaHI MAlOTh He3arepeyHi J0Ka3u Toro,
0 B MOPIBHSAHO PO3BHHEHUX IOCIBaX 3 ONTUMAIBHOIO
I'YCTOTOIO POCIINH, COSI 31aTHA KOHKYPYBAaTH 3 Oyp’sTHAMH.

Ha ninsHKax 3 nmpupoaHoo 3a0yp’sIHEHICTIO ITOCIBiB
MIPOTATOM BCHOT'O BETETALIHHOTO EPioay PICT i pO3BUTOK
pociiH OYB CYTTEBO CTIHKIM i KOHKYpYBaB 3 Oyp’ sHaMH,
3a0e3MeunBII OTPUMAHHS BpOXKAI0 3€pHA Ha piBHI
1,53-1,63 1/ra. BuBuenns crocobiB ciBOM i HOpM BHCIBY
moKaszajo, [0 TPHUBAJIICTh IMEPiOAYy  IOCIB-CXOIU
3ajexaja BiJ| IOTOAHMX YMOB BECHSHOIO Iepioay
i KojuBanach B Mexkax Bim 11 mo 18 amis. LIBiTiHHS cOi
criocTepirajocb B cepeaHboMy uepe3 40-45 nHis,
noBHe nocturanus — yepe3 100—110 nuiB. Hopma BuciBy
Ta cnoci® ciBOM NpPakTHYHO HE BIUIMBAIN Ha 3MiHY
MiK(]a3HUX MepiofiB i TPUBAIOCTI BereTarii B HUIOMY.
XapakTepHa TpsiMa 3aJIeKHICTh, SKa BKa3ye Ha
TTiIBUIIEHHS TOJIbOBOT CXOKOCTI HACiHHS B CEPEIHBOMY
Ha 2,5-6,5 % 3a 301bII€HOT HOPMH BUCIBY.
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Taoauns 1

YporkallHICTh HACIHHS COi 3aJIeXKHO B croco0y ciBOHM, HOpMH BUCIBY Ta Oyp’sHIB

(cepedne 3a 2018-2020 pp.)

3HIKEHHS BPOXKaHHOCTI

G sy Hopwma BuciBy,  YpoxaiiHiCTb, o KoedimieHt _ KoedimieHt ,mK?ﬂnHBOCTi
mT./ra T/ra KOHKYPEHTO3JaTHOCTI Oyp’sHIB
T/ra %
ITociBu coi 6e3 Oyp’sHiB

500 2,12 - - - -
3BuuaitHAi 600 2,48 - - - -
psnkoBui, 15 cm 700 2,67 — — - -

800 2,78 — — — —
upoxopsaHuit el Ll B B B B
3 MiKpPAAIAMH ’ 600 2,22 — — — —
45 on 700 2,48 - - - -

800 2,34 - - - -

ITociBu coi 3 pakTHIHOIO 320yp’THEHICTIO

500 1,05 1,07 50,5 1,10 0,99
3Buuaitnuii 600 1,33 1,15 46,3 1,16 0,86
psaxoBuid, 15 cm 700 1,53 1,14 42,6 1,34 0,74

800 1,69 1,09 39,2 1,55 0,64
Tk 505 s 500 1,09 0,93 46,0 1,17 0,85
& b ’ 600 1,29 0,92 46,1 1,40 0,71
45 on 700 1,53 0,95 38,3 1,61 0,62

800 1,56 0,78 333 2,00 0,50

HIP o5 0,12 0,08

Hopma BuciBy HaciHHg Oinbplie, HiX cHocid ciBOw,
BIUIMBAJIa HA BEIMYMHY YypokaiHocTi coi. binpm
CHIPHUATIMBI YMOBH I (OPMYBaHHS BPOXKAKW PaHHBO-
CTHTJINX COPTIB COi CTBOPIOIOTBCA i3 3MEHIICHHSIM
IIPUHA MIXKpsAs. [Ipu oMy BicTaHh MiXK POCTHHAMUA
y PSLIKY 301TBITYEThCS, HAOMIDKAIOYHCH IO TEOMETPUIHOT

250

199,5 202,5

200
165

150 141

124,5

100

I10o1ma )kMBJIEHHS, CM2

50

166,5

¢irypu kBampara. Ile mo3Bomse iX Ham3eMHHM 1
MiJ3¢MHUM OpraHaM MaKCHMalbHO BHKOPHCTOBYBATH
(akTOpH 30BHIIIHBOTO CEPEIOBUINA JUIA IiJABUILCHHS
3araibHOi  TPOAYKTUBHOCTI  mociBiB.  Haitbinmpm
NPOAYKTUBHAM Y IIbOMY BiTHOLICHHI € 3BHYAHHUI
PSAAKOBHUH MOCIB 3 MKpAIAIMH 15 cM (puc. 2).

201
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144 144

126 126

0,5mma 0,6 mmr 0,7vma 0,8 mma  05mma 0,6 maa 0,7 viua 0,8 ma - 0,5 0,6 mma 0,7 mua 0,8 muH

I

1I I

Puc. 2. CnocoOu ciBOu coi Ta BiAMOBIHA IJIOIIA YKUBJICHHS OJIHIET POCIUHU 3aJIS)KHO Bl HOPMHU BUCIBY:
1 — 3Buuaitnuii paaxosuid, 15 cm; 11 — mmpokopsauuid, 3 MixkpsaaasiMu 45 cm, 111 — cTpiukoBuit 45x15 cM; HOpMH BUCIBY:
a—500; 6 —600; B—700; r — 800 THC./Ta CXOKUX HACIHUH

VY 3arymeHux nociBax 3a 30UIBIICHOI HOPMH BHUCIBY
BW)KMBAHICTh POCJIHMH TMOTIpIIyBajach 4Yepe3 B3aeMHE
3aTiHEHHS, KOHKYPCHIIIIO 32 MI0KUBHI PCYOBHHH 1 BOJIOTY.
Pocnuuu BUTATYBasMch, iXHI cTeOsa OyinM TOHKHMH
3 MEHIIIOI0 KiJBKICTh JHUCTKIB, KBITOK 1 000iB. ¥ mociBi
3aroCTprOBaliach KOHKYPEHINisS, 0COOIMBO 3a aediluTy
BOJIOTH B Tiepiox IBIiTiHHA, QopmyBaHHA 000iB i
HaJIMBaHHS HACiHHS.

VY 3pimkeHnx MmociBax OyJio XapaKTepHHM CHIIBHE
TUIKyBaHHS 3a 30UTBIIEHOI KUTBKOCTI BETETATHBHUX 1
TeHepaTUBHUX OpraHiB. [HIWBiAyalbHA TPOIYKTHBHICTH
TaKWX POCIIMH BUCOKA, ajie 3 ONMHUII IUIONI >KUBJICHHS

BOHa OyJa MEHIIOK, HDX 32 ONTHMAJIbHOI IUIOMI
KUBJICHHS pOCIMH. 3a TaKUX YMOB BHPOLIYBaHHSI
000U pO3TAIIOBYIOTHCS OJIM3BKO /IO MOBEPXHI IPYHTY,

0  YCKIAQAHIOE  Tporec  30uUpaHHA  BPOXKAIO
Ta 30inpnrye BTpatu HaciHHS. CepenHst BpOXKaWHICTh
3epHa COi BIOPOJIOBX TPhOX POKIB JEMOHCTPYE

MEBHUH BIUIMB yYMOB (POPMYBaHHS BpPOXKAaIO 3aJIeKHO
BiZl crocoOy ciBOM: NpW 3MEHIICHHI IMUPUHU MIKPSIb
Bim 45 mo 15cM, oTKe 3HAYHTH CTBOPEHHI KpPAaIIHX
YMOB OCBITJIIGHHS [UII PaHHBOCTHIJINX COPTIB COi,
crocTepirajiock 30UTBIIEHHS BpoXaiHocTi 3 1,74 mo
1,92 t/ra (maébn. 2).
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Taoaunsa 2

Bmme crioco6y ciBOM 1 HOpM BHCIBY Ha OJIBOBY CX0XKICTh HACIHHS Ta 30epeXKeHHs pOCIHH A0 30MpaHHs

(cepedne 3a 2018-2020 pp.)

Crioci6 ciBou (e KL,

TTosib0Ba CXOXKICTh

Pociun Ha 1 M 36epekeHICTh POCIUH

J10 30UpaHHs,

THC./Ta HaciHHs, % TOBHI CXOIH nepes 30upaHHsIM o,

500 82 41 37 92

3BUYalHUI pAIKOBUH, 15 cM gl e 2l = B8
i 700 86 60 51 85

800 87 70 58 83

500 86 43 38 88

[upokopsHUi, 600 88 53 46 87
3 MDKpsamu 45 cm 700 87 61 5 87
800 89 71 60 84

500 85 43 39 91

. . 600 87 52 47 90
CrpiukoBui, 45%15 cm 700 87 61 53 87
800 88 70 59 84

HIP o5 4,0 3,2 3,1 3,8

Haiikparmii yMOBH A7 3pOCTaHHS Ta PO3BUTKY COI Ta
¢dbopmyBaHHs Bpoaro ckianucs npu ciB6i 700 Tuc./ra
CXOXKHMX HaciHuH (maébn. 3). YpoxaiiHicte coi Oyna
BUIIIOKO Ha 25 % 3a 3BUYaitHOT psIKOBOI ¢iBOH (2,05 T/Ta),
3a MIUPOKOPsIHOI ciBOH, 45 cM — Ha 23,2 % (1,91 T/ra) i

Taoéaunsa 3

3a cTpiukoBoi ciBOK — Ha 26,9 % (1,98 1/ra) B MOpiBHAHHI
3 MiHIMaIBHOIO HOpMOIO BHCiBY 500 THC./Ta (BiANOBITHO
cnoco0y ciou 1,64, 1,55 ta 1,56 1/ra). 30imblIeHHs
HopMu BuUciBy g0 800 THC./ra CXOKMX HAacCiHMH He
CHPUSUIO CYTTEBOMY ITiIBHILEHHIO BPOXKAIO.

BruuB criocoOy ciBOM Ta HOpMH BUCIBY HaCiHHS Ha ypO>KallHICTh HaCiHHS cOl

Hopwma BuciBy,

YpokaiiHicTb, T/Ta

Croci6 ciBou
THC./Ta

2018 p. 2019 p. 2020 p. cepenHs
500 1,93 0,97 2,03 1,64
3BUYaiiHUI pAAKOBUIA, 15 cM 600 2,07 L Lo 1.91
> 700 2,08 1,20 2,88 2,05
800 1,96 1,43 2,80 2,06
500 1,57 0,96 2,13 1,55
Tiwpowopsmniiy 45 om 600 1,60 1,05 2,45 1,70
> 700 1,84 1,21 2,68 1,91
800 1,91 0,90 2,60 1,80
500 1,66 0,89 2,12 1,56
. . 600 1,78 0,92 2,64 1,78
CrpiukoBuid, 45%15 cm 700 211 1,07 275 1,98
800 1,90 0,93 2,78 1,87
HIP, 5 0,18 0,06 0,21

Cepell UMHHUKIB, SIKI BH3HAYalOTh PIBEHb ypOXKai-
HOCTI, KJIFOUOBUMH € BHCOTA POCIIMH 1 BUCOTA MPUKPII-
JICHHS HWKHIX 000iB (maén. 4). Bucora pocnuH
BapiroBaia 3aJeKHO Bil crocoOy ciBOM, mpUYOMY IJist
3BHYAHOTO PSIKOBOTO IOCIBY BOHa Oyia 3HA4YHO
HIDKYOI0, HDK 3a IHIMX MeToxiB. HaliMeHina Bucora
POCTIHH 3a PSAOKOBOI CiBOM criocTepiraiach IpU BHUCIBI
500 tuc./ra cxoxux HaciHWH (63,5 cM). 30iTbIICHHS

Tao6auus 4

HOPMH BHUCIBY NMPHU3BOIWIO JO MOCTYIIOBOTO 3POCTaHHS
BUCOTH pociuH: 66,3 cm s 600 Tuc./ra, 69,1 cM — s
700 tuc./ra, 1 73,5 cm — miasg 800 THC./ra CX0KHUX HACIHUH.
[MoniOHa 3aKOHOMIPHICTH CIIOCTEpiranach i Uil 1HIIHX
crocobiB  ciBOu. lle TOSCHIOEThCS  MOCHICHHSIM
BHYTPIIIHFOBUJOBOI KOHKYpPEHIIil B TYCTIIINX IIOCiBax,
10 BHUKIIMKAIO B3a€MHE MPUTHIYECHHS POCIUH 1 CTUMY-
JOBAJIO 1X BEPTUKAIBHUH PICT.

BrutuB crioco0iB ciBOM 1 HOpMH BUCIBY Ha €IIEMEHTH CTPYKTYPH BPOXKato coi

(cepedne 3a 2018-2020 pp.)

Crioci6 cis6u Hopwma BuciBy, Tnc./ra Bucora npnzgicr?ggﬂﬂﬂ KIHLK;ZTC;;{s oy Maca 1000 Maca HaciHUH 3
CXOKUX HACIHUH POCIHH, CM ; - : : HACIHUH, T 1 pocnusm, T
HIDKHIX 000iB, CM 606iB HacCiHUH

500 63,5 6,5 24,9 47,5 171 6,2
3BUYaiHUI 600 66,3 10,8 22,0 452 164 6,0
psAAKoBHH, 15 cm 700 69,1 15,2 21,2 42,8 157 5,6
800 73,5 16,7 20,5 40,2 153 5,0
500 65,2 8,4 22,2 459 168 5,7
[upoxopsaHui, 600 74,4 12,3 21,4 43,4 163 5,2
45 cm 700 76,3 16,4 20,5 40,5 159 5,0
800 76,4 16,1 19,6 37,4 157 42
500 64,0 8,3 22,8 46,3 167 5,6
CTpiuKOBHIA, 600 70,2 10,2 20,3 44,0 165 53
45%15 cm 700 70,5 12,7 21,2 41,8 157 52
800 74,4 15,3 20,4 39,9 155 4,5
HIPy s 4,5 0,8 0,7 1,8 8,7 0,5
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I'ycrota mociBiB Oe3mocepenHhO BIUTMBANA SK Ha
BHCOTY POCJHH, TaK i HA BUCOTY MPHUKPIIUICHHS HIKHIX
600iB, 0 CYTTEBO BIUIMBAE HA PiBEHb BTpAT IpH 300pi
Bpoxkaro. 30impmieHHss HoOpMu Bucisy 3 500 1o
800 Tuc./mT. CX0KUX HACIHMH Ha | Ta 3a CyIIBHOI CiBOM
CIPHSIJIO MiJBUILECHHIO BUCOTH NPHUKPIIUIEHHsT 000iB Bif
6,5 mo 16,7 cM; Ay MIMPOKOPSIHOIrO Criocody (45 cm)
neid mokasHWK 3poctaB 3 8,4 go 16,1 cm, a s
cTpiukoBoro — 3 8,3 1o 15,3 cMm. Y po3pimkeHHx mociBax
OCHOBHa 4YacTHHa BpOXal0 (QOPMYETHCS HA HHKHBOMY
spyci, MO MPU3BOAUTH A0 HAXWIY TUIOK 1 IiJBHIICHHS
BTpaT Mg dac 30MpaHHSA. Y 3arymeHux I0ciBax
CIOCTEPIraeThCs SMEHIIICHHS KITBKOCTI OOKOBHUX ITarOHiB,
cTe0JI0 CTa€ TOHIINM, 1[0 COPHYHHSIE MOJIATaHHS POCIIHH.
OnTuManbHe CIIBBIIHOMICHHS 3a3HAUYCHUX IapaMeTpiB
HEOOXIqHE IS OCATHEHHS MaKCHMAaIIbHOT BPOYKaHOCTI.
JocmimKeHHs MoKa3ally, [0 HaiOiIbia KiTbKICTh 000iB
(22,2-24,9 wit.) 1 HacinuH (45,9-47,5 mT.) Ha POCIUHI
criocrepirajach 3a MIHIMQIBHOI HOPMH  BHCIBY.
Maca 1000 HaciHUH 3aJiexalia He JIMIIE BiJl COPTY, a i BijJ
croco0y ciBOM, HOPMH BHUCIBy Ta IIOTOJHUX YMOB.
HaiipaunionanpHimow  BHSBWIACH  HOpMa  BHCIBY
700 THc./mT. CXOKHUX HaciHUH Ha | ra, mo 3abe3neuyBaia
ONITHMAJIGHE CIiBBITHOIICHHS TIOKA3HUKIB yPOXKAHHOCTI.

BucHoBkn

3a pesynbraTaMH JOCIIIKEHb JOIIBHO 3a3HAYMTH,
IO palioHAJIbHA POCTOPOBO-CTPYKTYPHA OpraHizarii
NOCIBIB CHpUsie PIBHOMIPHOMY pO3MILICHHIO POCIUH
1 MiIBUIIEHHIO TX KOHKYPEHTO3/IaTHOCTI 110710 Oyp sHIB.
3a0yp’THEHICTh MOCIBIB 3ayexaia Bil CTPOKIB CiBOU
Ta HOPMH BHCIBY: 32 paHHIX TEPMiHIB CiBOM KUIBKiCTh
Oyp’sHiB cTaHoBmima 287-374 mT./M?, ONTUMAIIbHOI —
197-244, mizapoi — 155-185. I1i3Hs ciBOa CympoBOIKY-
Bajach JAeimUTOM BOJOTHM B IPYHTI, Uepe3 IO
BinOyBaJOCh 3HIDKEHHS TycTOTH pociauH Ha 10-15 %.
36inpmenHss HopMmu BuCiBY coi 1o 700-800 Twmc./miT.
CXOKMX HaclHMH Ha | ra CHpPHUSJIO 3POCTaHHIO
Koe(il[ieHTa KOHKYPEHTOCIIPOMOXKHOCTI coi 10 1,34-1,55
i 1,61-2,00 BignmoBigHO, a 3a HOPMH CiBOHM
500-600 THc./IT. CX0XKMX HACIHKH Ha | Ta Lei MoKa3HUK
cxnanas 1,10-1,16 (cyuineHui psaKoBuid 1ocis, 15 cm).
HaiiBumy — Bpoxaiinictes (2,05 1/ra) orpumaHo 3a
YMOBU 3BHYAHHOI DPAIKOBOI CiBOM (45 cM) 3a HOpMHU
700 Trc./mT. cxoxmx HaciHMH Ha | ra. 30inbIIeHHS
HopMu BHciBy 10 800 THC./mIT. HE JaJ0 ICTOTHOTO
NPUPOCTY BPOIKAIO.

Iepcnexmueu nooanvuiux 0ocniodicens HaIpaBICHI
Ha BUBYCHHS Ta BCTAHOBJICHHS B3a€MO3B’S3KIB POCTY
Ta PO3BHUTKY KYJIBTYpPHHUX POCIHH cOi Ta Oyp’sSHOBOI

CKJIaJI0BOT B arpodiromenosax, M ABUIIEHHIO
KOHKYPEHTOCIIPOMOXXHOCTI ~ KYJIBTYpHHX DPOCIHH 32
paxyHOK  arpoOTE€XHIYHUX  MPHUHOMIB,  3MEHIICHHS

MECTUIMIHOTO HABaHTaKEHHs 1 30epexeHHs Oyp’sHIB
SK BHIY Ta HEBIJI’€MHOi CKJIaI0BOi OlOpi3HOMAHITTS
JKUBOI IIPUPOJU.

Konduikr inTepecis
ABTOpPH CTBEpPIKYIOTH NPO BIACYTHICTH KOH(IIKTY

iHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCII1KEHb.
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Potato is an important feed, food and technical crop in the world. The biological value of potatoes as animal feed
and a food product is determined by the content of starch and crude protein in the tubers. Starch from tubers is easily
absorbed by the human body and is broken down into simple sugars. In addition, potato starch is well absorbed by
animals and is characterized by high digestibility. Proteins of potatoes are more biologically complete than proteins
of other crops, including winter wheat. They contain all eight essential amino acids. The purpose of the research is
to determine the feed and food quality indicators of potato varieties. The relevance of the study lies in the evaluation
of potato varieties by biochemical indicators for the use of the best varieties in the food industry, as well as for the
use of some varieties in animal feeding. The varieties taken for the study were Aria, Tyras, Skarbnytsia, Shchedryk,
Cimmeria, Fotinia, Tradition, Knyahynya, Myroslava, Slavyanka, Strumok, and Sluch. These varieties were created
at the Institute of Potato Research of the NAAS, where their food and feed quality were assessed on average for
2021-2023. Biochemical analysis of tubers included determination of dry matter by drying to constant mass. Starch
content was determined by polarimetric method. Ascorbic acid content was determined by titration. Carotenoid
content was determined by spectrophotometric method. As a result of laboratory analysis of tubers, the Kimmeriya
variety had a high content of ascorbic acid and a high content of carotene. The Myroslava variety had high indicators
of crude protein content, starch content and carotene content. These varieties are recommended for use in animal
feeding. The Sluch variety had the highest dry matter content and a high content of carotene in tubers. This variety
has good culinary properties, including taste and smell. Therefore, tubers of the Sluch variety with good economi-
cally valuable characteristics can be widely used for food purposes, especially for chips and French fries.

Keywords: potato varieties, dry matter, starch, crude protein, carotenoids, vitamin C.

KopmoBa i xap4oBa sIKicTh cOPTIB KapTOILTi
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! TlonrraBebkuit aepxaBHuit
arpapHUil yHiBEpCHTET,
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2 [HCTUTYT KapTOMIAPCTBA
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cmt Hemimraese, Ykpaina

Kaprormis € BaXITHBOIO KOPMOBOIO, XapUYOBOIO 1 TEXHIYHOIO KYJIBTYPOIO B CBiTi. biosoriuHa [iHHICTh KapTOIi
SIK KOPMY JUTSl TBAPUH 1 POIYKTY XapuyBaHHsS BH3HAYAETHCS BMICTOM y Oyinp0ax KpOXMAIIIO i CHPOro mpoTeiHy.
Kpoxmaib Oyib0 JIErko 3aCBOIOETHCS B OPTaHi3Mi JIFOJJMHU 1 PO3IICILTIOETHCS Ha MPOCTI YKpH. TaKoX KapTOIUISTHUI
KpOXMallb 700pe 3aCBOIOETHCS TBAPUHAMH 1 XapaKTepH3YEThCS BHCOKOKO IepeTpaBHICTIO. bijaku kaprommi 3a
610JIOTIYHOIO MOBHOLIIHHICTIO IEPEBAKAIOTH OLIKM 1HIIMX KYJIbTYpP, Y TOMY YHCJIi 03UMOI MIIeHULi. BoHH MicTATh
yci BiCiM He3aMiHHHMX aMiHOKHCIIOT, MeTOI0 JOCTiIKeHb € BU3HAYEHHs IOKAa3HHKIB KOPMOBOI 1 XapuoBOi SKOCTI
COpTIB KapTOILIL. AKTYalbHICTh JOCTIIKEHHS IOJArae B OLIHII COPTIB KapTOIIi 32 610XIMIYHUMHU MOKa3HUKAMH
JULSL BUKOPUCTAHHS KPaIl[iX COPTIB y Xap4oBili IPOMHUCIOBOCTI, a TAKOXK JJIsI BUKOPUCTAHHS AESKHUX COPTIB Y TOMIBIII
TBapuH. st mocnimkenHs 0yio B3sto coptu Apisi, Tupac, Ckapouuus, [llenpuk, Kimmepis, @ortunis, Tpaauniis,
Kusirunst, Mupocnasa, Cios’sika, Ctpymok, Coyu. 1li coptu ctBopeHi B InctuTyTi Kaprorsspctea HAAH, ne #
MPOBOAMIIACS IX OLIIHKA Ha Xap4yoBY 1 KOPMOBY SIKICTh y cepeboMy 3a 2021-2023 poku. bioximiunuii aHami3 6yi1s0
BKJIFOYAB BU3HAUCHHS CYXMX PEUOBMH LIIAXOM BHUCYIIYBAHHS JI0 MOCTiHHOI Macu. BMicT kpoxmaiio BH3HAa4aBCst
MOJIIPUMETPUYHUAM METOIOM. BMicT ackopGiHOBOT KHCTIOTH BU3HAYABCS TUTPYBaHHAM. BMicT KapoTHHOIIB BU3HA-
4aBcsi CIEKTPO(OTOMETPUYHUM METOIOM. Y pe3ysbTaTi JabopaTopHOro aHamizy 0ynas6 copt Kimmepis MaB Buco-
KM BMICT acKOpOIHOBOI KMCIIOTH i BUCOKHMIT BMICT KapoTHHY. CopT MupociaBa MaB BUCOKI OKAa3HUKH 338 BMiCTOM
CHUpOTO TNPOTEiHy, BMICTOM KPOXMAIIO i BMICTOM KapoTuHy. Lli cOpTM peKOMEHJ0BaHO BHUKOPUCTOBYBATH IJIS
roaisii TBapuH. Copt Ciyd MaB y OyinpOax HalBHIIiIH BMICT CyX0i peHOBUHHM 1 BUCOKHMHI BMICT KapoTuny. Lleit copt
Ma€ TapHi KyJIiHapHi BIACTUBOCTI, BKIIOYAIOYM CMaK i 3amax. Tomy Oynb6u copty Ciyd i3 rapHUMH rOCIIOIapChKO
LiHHUMH 03HaKaMH{ MOXYTb OYTH IIMPOKO BHKOPUCTAHUMH Ha Xap4oBi Iiji, 0COOIMBO IS YilCiB i KapToI ¢pi.

Kiti040Bi c;10Ba: cOpTH KapTOILT, CyXa pe40BUHA, KPOXMalb, CHPUIl IPOTEiH, KapoTHHOIAH, BiTamiH C.

Biomiorpadiunuii onuc auist uuryBauus: Aumoneys O. A., Kynpisnosa T. M., Aumoneys M. O. KopMoBa i xapuoBa sIKICTb COPTIiB KapToILIi. Scientific
Progress & Innovations. 2024. Ne 27 (4). C. 79-83.
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Introduction

The potato is an important feed, food and technical
crop in the world. O. Krupa notes that "in the absence of
a significant improvement in the standard of living,
a constant increase in the prices of meat, fish and dairy
products, potatoes will continue to be the "second bread"
for Ukrainians [1]. M. Pysarev, T. Levkivska and
H. Bandurenko claim that "potatoes are a relatively cheap
raw material, a traditional and favorite culture for the
population of Ukraine" [2]. This plant came to Ukraine in
the 18th century. At first it was planted in Kharkiv and
Poltava provinces, and staring from 1742 it began to be
grown in Podilsk, Volyn and Kyiv provinces.

H. Myronova writes that "about 300 varieties of
potatoes are grown in agricultural enterprises, farms,
gardens, summer cottages. About 200 of them were
entered in the State Register of plant varieties suitable for
distribution in Ukraine in different years. The vast
majority of varieties (50 %) are of Ukrainian selection,
and the rest are from the Netherlands, Germany, the Czech
Republic and other countries" [3]. V. Semenchuk notes
that "growing potatoes in almost all regions of Ukraine
contributes to the creation and introduction into
production of varieties of domestic breeding, which
belong to different groups of ripeness, directions of
cultivation and have unequal potential for adaptability to
the soil and climatic conditions of our country" [4].

L. Sereda and A. Misiulia note that "annual
production of potatoes is 20-23 million tons" [5], and in
2023 potato harvest in Ukraine was 21.2 million tons per
area of 1.18 million hectares. In 2024 Ukraine has reduced
the production of certified seed potatoes by 40 %.
Although A. Artiukh, O. Bezsmertna, D. Melnyk note
that "according to the results of the analysis of the volume
of production and the area used for potatoes during
2017-2020, it was found that the rate of increase in the
volume of potato harvesting exceeds the rate of growth of
the area, which means an increase in the level of
productivity" [6]. "In terms of production, it ranks fourth
among the world's main food crops after rice, wheat and
corn and contains all the substances necessary for
maintaining human life" [7].

The biological value of potatoes as animal feed and a
food product is determined by the content of starch and
crude protein in the tubers. The tubers contain dry matter,
up to 3% protein, about 1% fiber, 0.2-0.3 % fat, 0.8—1 %
ash and vitamins C, B, PP, K and carotenoids. The share
of potassium is 568 mg per 100 g of the product. The main
component of dry matter is starch that accumulates in
tubers in the form of grains of various sizes. The starch
content of different varieties ranges from 9 to 24 % of the
raw mass. V. Bazalii, O. Zinchenko, Iu. Lavrynenko
claim that "potato starch is easily absorbed by the human
body, and its proteins are more biologically complete than
proteins of other crops, including winter wheat" [8]. The
protein contains all eight essential amino acids, and its
completeness index ranges from 60 to 92.

In addition, potato starch is well absorbed by animals
and is characterized by high digestibility. Increasing the
starch content in tubers can make the feed unit cheaper
and increase the profitability of using potatoes for feed
purposes [9]. Scientists of the Institute for Potato

Research of NAAS write that "potatoes have long been
used as livestock feed. The nutritional value of 1 kg of
tubers is 0.3 feed units and 16 g of digestible protein" [10].
As noted by O. Zinchenko, H. Demydas and A. Sichkar,
"the use of potatoes for feed contributes to a significant
increase in the productivity of animals, even if the ration
includes a minimum amount of concentrates, since it is a
high-energy feed. In terms of calories, potatoes are
2.5 times higher than feed beets" [11].

It is indicated in the Holy Scriptures that God "causes
the grass to grow for the cattle" [12]. Potato is
a herbaceous plant, the tubers of which are valuable feed
for dairy cattle and pigs. It is also a valuable feed for
poultry. This culture has a high digestibility of organic
matter (83-97 %). Potato tubers are widely used for
feeding animals in raw and steamed form."The waste
from the technical processing of tubers is nutritious feed
for cattle and other animals. The tops are used to prepare
combined silage. 100 kg of tops correspond to 8.5 feed
units" [13]. A. Osypchuk notes that "in terms of the
number of feed units and digestible protein that can be
obtained from one hectare of sowing, potatoes are second
only to corn and sugar beets and far exceed barley, oats,
wheat, feed beets and other crops. The average yield of
potatoes from one hectare by the number of feed units is
equal to the yield of oats harvested from 2.2 hectares,
barley from 2 hectares or vetch from 2.3 hectares [14].

This culture has high food and taste properties, and
ability for long-term storage. "Potato dishes are on the
tables of the population of Ukraine every day, year-round,
because potatoes have many nutritional, mineral, biologi-
cally active substances and medicinal properties" [15].
Potatoes are widely used as raw materials for the
production of various food products, namely potato
flakes, crackers, chips, starch, glucose, alcohol. The
content of dry matter in the tubers determines nutritional
qualities of potatoes, namely nutrition, taste, how fast it
becomes soft after boiling and, in some varieties, the
darkening of the pulp after cooking.

Morpho-physiological and technological features of
cultivation of commercial and garden potatoes were
studied by S. Kalenska, N. Knap and I. Fedosii [16].
The chemical composition and feed value of tubers
depends on soils, fertilizers, variety and environmental
factors. R. Vozhehova, H. Balashova, L. Boiarkina in the
Institute of Irrigated Agriculture of NAAS conducted an
experiment, "the purpose of which was to determine the
influence of the level of planting density and mineral
nutrition with local application of complex fertilizer on
the productivity of the early-ripening Kobza potato
variety during summer planting" [17].

N. Pysarenko, V. Sydorchuk and N. Zakharchuk
investigated potentially drought-resistant  varieties
of potatoes of different groups of maturity according
to yield and evaluated them according to their consumer
qualities at early accounting periods [18]. In 2018-2020,
the IInstitute for Potato Research of NAAS studied the
influence of different rates of application of mineral
fertilizers in combination with chelated fertilizers on
yield, biometric indicators of potatoes, and nutritional
qualities of tubers [9].

In 2018-2019, P.Zaviriuha in Ternopil region
evaluated foreign varieties according to the yield of tubers
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and biometric indicators. The scientist showed the
importance of varietal characteristics regarding the
accumulation of starch in tubers and its release from a unit
of area [20]. O. Barabolia, D. Vakuliuk and T. Prudkyi
studied the nutritional qualities of the early Povin variety,
the medium-ripening Slovianka variety of Ukrainian
selection and the late-ripening Pikasso variety of Dutch
selection at different storage temperatures [21].

The relevance of the research topic is in the detection
of promising varieties of potatoes for the content of dry
matter, starch, crude protein and vitamins for use both for
feed purposes and food needs.

The aim of the study

The purpose of the research is to determine the feed
and food quality indicators of potato varieties.

To achieve the set goal, the following tasks had to be
solved:

1) to carry out laboratory analysis of average samples
of different varieties of potatoes;

2) to evaluate potato varieties according to the main
biochemical indicators of feed and food quality.

Materials and methods

The research was conducted at the Institute for Potato
Research of NAAS in 2021-2023 in laboratory conditions
on average samples of tubers of various potato varieties.
uch varieties as Ariia, Tyras, Skarbnytsia, Shchedryk,
Kimmeriia, Fotyniia, Tradytsiia, Kniahynia, Myroslava,
Slovianka, Strumok, Sluch were taken. These varieties
were created at the Institute for Potato Research of NAAS
of Ukraine. The content of dry matter in the tubers was
determined by drying to a constant weight. The content of
starch was determined by the polarimetric method. The
content of ascorbic acid was determined by titration of the
sample solution with 0.001 N of KI solution. The content
of carotenoids was determined by the spectrophotometric
method at a wavelength of 450 nm [22].

Results and discussion

The agricultural production puts forward reasonable
demands on new varieties that form the national potato
varietal diversity. The varieties require a comprehensive
combination of high productivity with resistance to
diseases, pests and environmental stress factors. New
varieties must have high product quality, as well as
good transportability, suitability for long-term storage and
processing.

However, one of the important indicators that is paid
attention to when growing potatoes for sale both fresh and
for processing is the dry matter content. The biochemical
composition can differ significantly even in tubers grown
under the same bush. For example, a tuber that was
formed earlier usually has a higher starch content than one
formed later. Therefore, the influence of various factors
on the biochemical composition of tubers studies in the
modern scientific research.

The Ukrainian scientists obtained results on the
dynamics of biochemical indicators in potato varieties of
different maturity groups. They studied the influence of

mineral fertilizers as the main nutrition and additional
fertilizing with micronutrients on the biochemical
composition of tubers. The experiments were carried out
on different areas in the soil and climatic conditions of
the Carpathian region. In particular, plants of the early-
ripening potato variety Ariia prevailed in the accumula-
tion of dry matter and, accordingly, starch. The highest
dry matter content of 23.3 % and starch of 17.1 % in the
mid-early variety Aria was in the variant with the
application of the recommended dose of fertilizers
NooPooK 120 and with treatment with microfertilizers on the
feeding area of 70 x 20 cm. In the mid-ripening variety
Gurman, the highest dry matter indicators were on the
feeding area of 70 x 20 cm — 22.0 %, and the starch
content on the feeding areas of 70 x20 cm and
70 x 30 cm — 16.3 %. The accumulation of vitamin C did
not depend on the ripeness group of the variety, the
feeding area and the dose of mineral fertilizer in
combination with foliar feeding and was in the early-
ripening variety Ariia at the level of 23.2 mg% and in the
mid-ripening variety Gurman — 23.1 mg% [23]. By the
way, the varieties Ariia and Gurman were created at the
Institute for Potato Research of NAAS of Ukraine.

As a result of the research, varieties characterized by
an increased content of dry matter, crude protein, and
vitamins were selected. As shown in Table 1, the content
of dry matter during the years of the research ranged from
16.6 % to 22.5 %. Sluch varieties were characterized by
the highest dry matter content — 22.5 %; Skarbnytsia —
21.6 %; Kimmeriia — 19.4 % and Tyras — 19.1 %.
The lowest percentage of dry matter in the tubers
was found in such varieties as Kniahynia — 16.6 %,
Slovianka — 16.8 % and Strumok — 17 %.

Table 1
Biochemical indicators of potato varieties on average for
the years 2021-2023

Content

Variety tig) crudf: starch, vitamin carotene,
matter, protein, o b ———

% % mcg/mg g/mg
Ariia 18.1 1.6 14.8 0.14 0.17
Tyras 19.1 1.8 12.9 0.15 0.07
Skarbnytsia 21.6 2.0 15.0 0.14 0.21
Shchedryk 18.7 1.8 13.5 0.15 0.04
Kimmeriia 19.4 1.9 15.0 0.15 0.23
Fotyniia 18.4 1.8 15.4 0.15 0.04
Tradytsiia 17.3 2.1 16.5 0.15 0.09
Kniahynia 16.6 2.2 13.1 0.13 0.20
Myroslava 18.8 2,2 16.9 0.13 0.20
Slovianka 16.8 1.7 10.8 0.13 0.22
Strumok 17.0 2.1 16.0 0.14 0.06
Sluch 22.5 2.5 18.5 0.14 0.20

According to the research results, the crude protein
content ranged from 1.6% to 2.5%. Thus, the
average late Sluch variety had the highest content of crude
protein — 2.5 % by raw weight, and the early Ariia variety
had the lowest content of crude protein — 1.6 %.
Kniahynia and Myroslava varieties also had a high
content of crude protein in the tubers — 2. 2%.

The content of starch in tubers refers to the nutritional
characteristics of tubers. The starch of the tubers is easily
digested and broken down into simple sugars. V. Gaviy
and S. Priplavko note that storage of potatoes for nine
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months caused changes in the starch content of tubers.
The greatest starch losses were observed in the group of
medium-late varieties (Koroleva Anna) and amounted to
9.7 %. The lowest starch losses after 9 months of storage
were characterized by the varieties Granada and Bella
Rossa. During storage, a varietal dependence of changes
in the starch content in potato tubers of varieties of
different ripeness is observed. The highest content of
monosaccharides in potato tubers is characterized by the
variety Koroleva Anna. Tubers of the Bella Rossa and
Granada varieties both at the beginning and at the end of
the study were distinguished by the lowest amount of
monosaccharides [24].

The highest starch content among the studied varieties
had Sluch — 18.5 %, Myroslava — 16.9 % and Tradytsiia —
16.5 % (Table 1). The lowest rate of starch content was
found in Slovianka variety — 10.8 %. When determining
this indicator, almost the same values were established in
such varieties as Skarbnytsia, Kimmeriia and Fotyniia,
that is, 15.0 %; 15.0 % and 15.4 %, respectively.

The potato tubers are a source of vitamins. The
consumption of 300 g of potatoes provides almost 50 %
of the daily human need for vitamin C. The content of
vitamins also determines the feed and nutritional qualities
of potatoes. The content of ascorbic acid is distributed
unevenly in tubers. On average, 21 % is found in the top,
17.2 % in the umbilical cord, 16.9 % in the peel, 17.7 %
in the cambial part, and 16.1 % in the core. The highest
content of vitamin C is during the period of intensive
growth of tubers. The main loss of vitamin C occurs
during the storage period - from December to February
(60 %). However, losses largely depend on storage
conditions. For example, at low temperatures
(about 0 °C), vitamin C is almost completely destroyed.
The content of ascorbic acid also depends on the variety,
technology and especially on soil and climatic conditions.
As a rule, on light soils it is higher than on heavy ones.
Thr excess nitrogen and potassium leads to a decrease in
the content of vitamin C, and the excess phosphorus leads
to an increase. The dry weather contributes to its
accumulation, while wet and cold weather has the
opposite effect. During the growing season, fluctuations
in the content of ascorbic acid are observed. The
significant precipitation, a decrease in air temperature and
cloudy weather cause a decrease in vitamin activity in
leaves and young tubers. With the onset of warm, clear
and moderately humid weather, a repeated increase in the
content of vitamin C in tubers is observed, especially in
late-ripening varieties.

As shown in Table 1, the content of vitamin C in the
tubers of the studied varieties ranged from 0.13 to
0.15 mcg/mg. The highest content of ascorbic acid was
characterized by such varieties as Tyras, Shchedryk,
Kimmeriia, Fotyniia, Tradytsiia. The value of the index in
these varieties was 0.15 mcg/mg.

The color of the pulp also refers to the edible features
of the tubers. It is known that varieties with yellow pulp
are superior to varieties with white pulp in terms of
carotenoid content. The latter are antioxidants that bind
free radicals in the human body, an excess of which
accelerates the aging process. Involvement in the breeding
work of the source material of potatoes with yellow pulp
of tubers ensures an increase in the content of carotenoids

in newly created varieties. Among 12 studied varieties,
the carotene content ranged from 0.04 to 0.23 mcg/mg.
Such varieties as Kimmeriia — 0.23 mcg/mg, Slovianka —
0.22 mcg/mg, Skarbnytsia — 0.21 mcg/mg and Kniahynia,
Myroslava and Sluch — 0.20 mcg/mg had a high content
of carotenoids. Such varieties as Fotyniia, Shchedryk,
Tyras, Tradytsiia had the lowest content of carotenoids,
respectively 0.04, 0.04, 0.07 and 0.09 mcg/mg.

Conclusions

As a result of the research, the feed and food quality
of potatoes was studied. Laboratory analysis of average
samples of 12 potato varieties was carried out. Varieties
characterized by a high content of dry matter, crude
protein, and vitamins were also selected.

Therefore, such varieties as Kimmeriia, Myroslava
and Sluch stood out for the complex of high biochemical
indicators. Kimmeriia variety had a high content of
vitamin C (0.15 mcg/mg) and a high content of carotene
(0.23 mcg/mg). Myroslava variety had good indicators for
crude protein content in tubers (2.2 %), starch content
(16.9 %) and carotene content (0.20 mcg/mg).

A high content of dry matter ensures an increased
yield of finished products in production. Sluch variety had
22.5 % dry matter and 0.20 mcg/mg carotene in tubers.
Therefore, this variety is recommended for the production
of potato products, namely chips and French fries.
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Definition of damaged crops using satellite imagery in precision agriculture

B. Chetverikov | L. Babiy
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Correspondence Author The relevance of identifying damaged crops using satellite imagery in precision agriculture is extremely high, as
B .Cl??tverlkov modern agriculture faces challenges such as climate change, pests, and natural disasters. The use of satellite data
E-mal: . . allows for rapid and accurate detection of problem areas in fields, contributing to more efficient resource
borys.v.chetverikov@email.ua PR . . . . N
management. Vegetation indices such as NDVI (Normalized Difference Vegetation Index) make it possible to

Lviv Polytechnic National identify the extent of crop damage, assess their condition, and determine the need for immediate intervention. This
University, helps farmers reduce crop losses, lower field treatment costs, and simultaneously maintain ecological balance.
12 S. Bandera St., 79013, Remote sensing technologies provide an environmentally friendly and rapid method for obtaining large volumes of
Lviv, Ukraine data on the condition of agricultural land. Within the framework of precision agriculture, such methods become an

integral part of the automation and modernization of the industry. Additionally, satellite imagery ensures continuous
monitoring, which is particularly important for large-scale farms. The integration of this data into geographic
information systems enables forecasting and optimization of agronomic processes. Thus, the use of satellite imagery
is becoming a strategically important tool for enhancing the resilience of agriculture to modern challenges. The study
aimed to determine the NDVI index for a cornfield and analyze which part of the crops had been damaged using
medium spatial resolution satellite imagery of agricultural fields in the Lviv region. The research employed methods
of photogrammetry and geoinformation analysis of Earth remote sensing data. To identify damaged crops in
precision agriculture, medium spatial resolution images from the Landsat satellite were used for agricultural areas
in the Lviv region. The analysis process included calculating the NDVI, which allows assessing the condition of
crops based on their spectral characteristics. Input data were processed in the cloud environment of Google Earth
Engine, where cloud masking, quality-based filtering, and NDVI vegetation index calculations for each pixel of the
images were conducted. The collected data facilitated the creation of a damage map for the study area, simplifying
the visualization and interpretation of results. The application of NDVI demonstrated the effectiveness of the method
for precise monitoring of agricultural fields. During the period from spring to autumn 2023, changes in NDVI values
were observed, which allowed identifying areas with signs of plant stress or damage. The highest index values
indicated healthy vegetation, while lower values signaled damage or insufficient crop growth. The results showed
that the technology enables agronomists to identify damaged areas and take timely measures to reduce losses and
improve yield. The findings on identifying damaged crops using satellite imagery in precision agriculture can be
used to optimize resource utilization, reduce crop losses, and improve the efficiency of agricultural production.

Keywords: precision agriculture, NDVI index, yield optimization, satellite imagery, crop monitoring, space
technologies in agriculture.

BuzHaueHHs1 NOMIKOAKEHUX KYJIbTYP 32 10MOMOI0I0 BUKOPUCTAHHSA KOCMiYHUX 3HIMKIB
Y TOYHOMY 3eMJIepoOCTBi

b. B. UetBepikos | JI. B. Ba6iii

Harnjionanbsnuii yHiBepcuTeT AKTyaJIpHICTh BU3HAYEHHS MOIIKO/PKEHNX KyJIBTYP 3a JJOTIOMOT 00 KOCMIYHHX 3HIMKIB y TOYHOMY 3eMJIEpOOCTBI
«JIbBiBChKA MOTITEXHIKAY, € HaJA3BMYallHO BHMCOKOIO, OCKIIBKM CYYacHE CIJIbChKE I'OCIIOJAPCTBO CTHKAETHCS 3 BUKIMKAMM 3MiH KIIMATy,
. JIbBiB, Vipaina LIKiTHUKIB Ta IPUPOJHUX KaTaKIi3MiB. 3aBISIKM iHIEKCaM POCIHHHOCTI, TakuM sik NDVI, MoxHa ineHTUdiKyBaTH

CTYMIHb MOIIKO/DKCHHS POCIINH, OLIHUTH X CTaH i BU3HAYMTH MOTpeOy B HeraiiHoMy BTpyuanHi. Lle momomarae
arpapisM 3HH3HUTH BTPAaTH BPOXKAal0, 3MEHIIHWTH BUTPAaTH Ha 0OpOOKy IOIIB i BomHOUYac 30€perTH eKOJIOTidHUH
Gananc. TexHOIOrIT IUCTAHIIITHOTO 30HIyBaHHS € €KOJIOTIYHO YHCTUM 1 IMBUAKAM CIIOCOOOM OTPUMaHHS BETUKOTO
00csry JaHuX MPO CTaH CUILCHKOTOCIOAAPCHKHUX YTifb. TakuM YMHOM, BUKOPHUCTAHHS KOCMIUYHHMX 3HIMKIB CTa€
CTpATeriqHO BaXKJIMBHM IHCTPYMEHTOM JUIs [iBUIICHHS CTIMKOCTI CLIBCHKOIO rOCIOJapCTBa B YMOBAX CYYacHHX
BUKJIMKIB. MeTo0 nociipkeHHs 6yno Bu3Ha4deHHs iHaekcy NDVI st monst KyKypyAs3u Ta IpoaHati3yBaTH, siKa
YaCTHHA MOCIBIB 3a3HaJIa IOMIKO/DKEHb 3a JOMOMOIOK BUKOPUCTAHHSI KOCMIYHHX 3HIMKIB CEpEIHbOI IIPOCTOPOBOT
PO3PI3HEHOCTI TEPUTOPIi CLTBCHKOrOCIOAAPCHKHX MOCIBIB ¥ JIbBiBChKil obmacTi. Y po6GOTi BUKOPHCTAHO METOIN
¢dororpammerpii Ta reoiHpoOpMaNifHOrO aHami3y NaHUX TUCTAHIIMHOTO 30HAYBaHHS 3emui. [l BU3HAYECHHS
MOIIKO/KEHNX KYJIBTYp Yy TOYHOMY 3eMIICPOOCTBI BHKOPHUCTOBYBAIWCS 3HIMKH CEpeIHBOI HPOCTOPOBOL
po3spisHeHocTi 3 cynmyTHuKa Landsat mns cinmbcbkorocnopapebkux ninsHok JIbBiBcbkoi obnacti. IIpouec aHamisy
BkmouaB obuucienHs ingekcy NDVI (Normalized Difference Vegetation Index), skuii 103BoJIs€ OLIHHTH CTaH
KyJbTYP 32 IX CHEKTpaJbHIMH XapaKTepHCTUKaMK. BXiHi 1aHi onpansoByBaincs B XMapHOMy cepenoBuiii Google
Earth Engine, ne mpoBommiocs MacKyBaHHsS XMap, (UIBTpyBaHHS 3a KPHTEPIIMH SKOCTI Ta OOYHCIICHHS
BererauniifHoro ingekcy NDVI s koxxHoro mikcens 300paxeHb. 3i0paHi JaHi JO3BOJIMIM CTBOPHTH KapTy
MOLIKO/KEHb JUTS TOCHIAHOT TUISTHKH, 11O TOJIETIIy€ Bi3yali3allilo Ta iHTEpIpeTalilo pe3ybTaTiB. 3acTOCYBaHHS
NDVI mnokasano e(peKTHBHICTh METOAY Ui TOYHOIO MOHITOPHHIY CLIBCBKOIOCIIOApCHKHX IMOmiB. IIpoTsrom
nepiony 3 BecHH 10 oceHi 2023 poky crocTepiranu 3MiHu B 3Ha4eHHsX NDVI, 110 103BONNIO BUSBUTH AUTSHKH 3
03HaKaMH CTPeCy POCIHH ab0 MOmKo/KeHb. HaliBuini 3HaueHHS iHACKCY BKa3yBall Ha 3[0POBY POCITHHHICTD, TO.I
SIK HYDKY1 3HAUCHHsI CHTHAJII3yBaJIU NTPO MOIIKO/UKEHHS a00 HEXOCTATHIH picT KynbTyp. Pesynbpratn nokasany, mo
TEXHOJIOTIS I03BOJISIE arpOHOMaM 11eHTH(iKyBaTH MOLIKO/KEH] IIISHKH, a TAaKOX MPUIIMaTH CBOEYACHI 3aX0aM
sl SMEHLICHHSI BTPAT Ta IiABUILECHHS BpOxaiHOCTi. OTpUMaHi pe3yiibTaTi 3 BU3HAYCHHS [OLIKOKCHHUX KYJIbTYP
3a JOMOMOTOI0 BHKOPHCTaHHS KOCMIYHHX 3HIMKIB y TOYHOMY 3eMIIEPOOCTBI MOXKYTh OyTH BHKOpUCTaHi s
onTHMizalii BUKOPHCTAaHHS pecypciB, 3MEHIICHHS BTIPAaT BpPOXKAI0 Ta IiABUIIECHHS e(eKTUBHOCTI
CLIIbCHKOTOCIOAaPCHKOT0 BUPOOHUIITBA.

Karouosi cioBa: touyne 3emiiepobctBO, iHgekc NDVI, ontumizamiss BpoXaWHOCTI, KOCMIYHHI 3HIMOK,
MOHITOPHHT YpOKaiB, KOCMIUHI TEXHOJIOTII B CLIILCEKOMY I'OCIIOIapCTBI.

Bi6aiorpadiunnii onuc aas uuryBauusi: Yemgepixog b. B., babiii JI. B. Bu3HaueHHS IOLIKOJUKEHUX KYJIBTYp 3a JONOMOIOI BHKOPHCTaHHS
KOCMIYHHX 3HIMKIB y TOUHOMY 3eMiiepoOCTBi. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 84-90.
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Beryn

[IIBunKo3poOCcTaroye riobanbpHe HaCceJIeHHs,
ouikyeTrbcss gocartu 9,8 mimesipma o 2050 poxy 3a
nanumu  Opranizaiii MpoJOBOJILCTBA Ta CLIBCHKOTO
rocriozapcTsa [ 1], mopoausio Oe3npereeHTHUN TOIHT Ha
MpoA0BOJILCTBO. Lleit 3pocTaroumnii MONUT Ha 1Ky BUHUKAE
B Yac, KOJM CUIbCbKE TOCHOJAPCTBO CTHUKAETHCA 3
BEJIMKUMH €KOJIOTTYHUMH BUKJIMKAMH, TAKUMH K 3MiHa
KITIiMaty, eIyt BOIM Ta epo3isi IPYHTY, SIKi 0OMEXKYIOTh
MOJJIMBOCT] ICHYIOUMX CHCTEM BIIIOBICTH Ha IMOIHUT
e(eKTUBHUM CITIOCOOOM. Y BINIMOBiNb HA IIi BUKIMKH
tTouHe 3emiepobcTBo (Precision Agriculture, PA) Bucty-
IO K TpaHCHOPMAIIMHUEN MiAXiA, BUKOPHUCTOBYIOUN
TEXHOJIOTI1 TSI OITUMI3aIlil BHPOOHMIITBA Ta 3MECHIIICHHS
HEraTUBHOTO BIUIMBY HAa HAaBKOJIMIIHE CEPEIOBHUILNE Ha
MICIICBOMY PiBHI.

Toune 3emiepoOCTBO [JO3BOJSE HANAIITOBYBATH
NPaKTHKH  YOPaBIiHHSA, BPaxOBYIOYH  BHYTPILIHIO
3MIHHICTB Y 'OCIIO/IapPCTBAx 3a JOIIOMOTOI0 CUCTEMaTH4-
HOTro 300py, aHA3y Ta BUKOPUCTAHHS TaHUX. 3aMiCTh
PIBHOMIPHOTO pO3MOALTY PEcypciB MO0 BCbOMY HOJIO,
TEXHOJIOTIT TOYHOTO 3eMJIepoOCTBa J03BOJISIIOTH ITPOBO-
JUTH  LUIECIPSMOBaHI  BTPYYaHHs, 3acTOCOBYIOUH
pecypcw, Taki sK Boja, A0OpuBa Ta MECTUIHAM, TOYHO
TaM 1 komu me moTpioHo [2]. et minxim He muie
MiaBUINY€e e(peKTUBHICTD, aje i MiHIMI3y€e eKOJOTIdYHHUN
CITiJ] CUTBCHKOTOCHIOAPCHKOT AiSUTEHOCTI.

[1iz 30HTHKOM TOYHOTO 3eMJIEpPOOCTBA BXOIATH Pi3HO-
MaHITHI TEXHOJIOTii, Taki SK CEHCOpH, 300paKeHHS,
CHCTEMHU II03MIIOHYBaHHS, 1HCTPYMEHTH YIPaBIiHHS
iHpOpMaIli€0 Ta CUCTEMH 3MIHHOTO BHECEHHSI PECYPCIB.
OcTaHHIMH pPOKaMH CIIOCTEpIraeThcsi MPUCKOPEHHS
iHHOBaNii y cdepl TEXHOJOTI TOYHOTO 3eMiIepoOCTBa,
110 CTaJI0 MOKJIMBHUM 3aBIISIKH ITPOTPECY Y CYMYTHUKOBHX
raThopmax, MPOKCUMAIILHOMY Ta BiIIaJICHOMY 30H.IY-
BaHHI, aBTOMATH3allii, pOOOTOTEXHII Ta HAYIII PO JaHi.
Li mocsirHeHHsI He JHIIE PO3MINPUIA MOXKINBOCTI CHCTEM
TOYHOTO 3EeMIIEpOOCTBa, ajleé TAKOXX MPU3BEIU JO
3HIKEHHSA BHUTpAT, CIPUSAIOYM iXHBOMY NOIIMPEHHIO Ha
rio0anbHOMY piBHI. 32 MOTOYHHMH OLIHKAMH, TEXHO-
Jorii TOYHOTO 3emiiepoOCcTBa Hapasi 3aCTOCOBYIOTHCS
npubam3Ho Ha 50 % OCHOBHHMX 3€pHOBHX TEKTapiB y
KIIIOYOBUX perioHax, Takux sK [liBHidHa AMepuKa,
Bpasunist ta ABctpadis [3].

Ieit BCeOiuHMIA OIJISA MPOHUKAE B OCTAHHI JOCST-
HEHHs Y cepl TEXHOJOrIH TOYHOrO 3eMJIepoOCTBa, SKi
MaloTh IOTEHIial MiITPUMYBAaTH CTaje BHUPOOHUITBO
CUIBCBKOTOCTIONApCHhKOT Mpoaykii. JlocmimpkeHHs nodu-
HA€ETHCSI 3 PO3MIAAY KIFOUYOBHX PO3BHUTKIB IIatdopm y
BiJlaJIeHOMY 30HAYBaHHi, IPOKCUMAJILHOMY 30HAyBaHH1
IPYHTY Ta CHCTEMax I7100aIbpHO HaBiramii 3a CyImy THUKOM
(GNSS). [Jam po3rasmgaroTbes iHHOBAIl y cHCTeMax
3MIHHOTO BHECEHHS pecypciB, pOOOTOTEXHIII Ta aBTO-
MaTh3alii, a Tako)X B aHami3l JaHuX. B 3akiIrodeHHi,
OIS aHaJi3ye ICHYIOYi TMEPeUIKOAM TMepel] HIMPOKUM
OPUHHATTAM TOYHOTO 3eMJIEpOOCTBa 1  IIPOIIOHYE
MalOyTHI HAPSAMKH ITOJOJIAHHS [TUX BUKJIUKIB.

CyyacHi BUKJIMKH B rajly3i CUIbCBKOTOCIIOJaPCHKOTO
BUPOOHMITBA Ta HEOOXIIHICTh €(EKTHBHOTO BUKOPHC-
TaHHsI 3eMEJIBHUX PECYPCIB IIJKPECIIOITh BaXJIMBICTh
BIIPOBA/DKEHHS 1HHOBALIHHUX TEXHOJIOTIH y CLIbChKe
rociofapcTBo. OJHI€I0 3 MEpPCIEeKTUBHUX raiy3ei

€ BUKOPUCTAHHS KOCMIYHUX 3HIMKIB JJI BHU3HAYEHHS
MOIKO/DKEHUX KYJBTYp Y TOYHOMY 3eMJIEpOOCTBI.
Ile no3BoNsie He JMINE 3JIHCHIOBAaTH  peTEIbHUI
MOHITOPUHT CLTbCHKOTOCIIOIAPCHKUX JIUISIHOK, aje i
3a0e3reuye MOKIMBICTD IIBUKOTO BUSIBIICHHS MTPOOIeM
Ta BYaCHOT'O pearyBaHHs Ha HUX.

B ymoBax 3pocTaiodoro CBITOBOrO HacejeHHsS Ta
3MiHH KIIiMaTy, 3a0€3MEeUeHHs IIPOJOBOJIEYOI OE3MeKH
CTa€ HACYIIHHM 3aBJaHHSAM. TodHE 3eMIIepOOCTBO, SKE
0a3yeThCsl HA BUKOPHCTAHHI KOCMIYHUX TEXHOJOTIH A
aHaJi3y CUTBCHKOTOCTIOAAPCHKUX YTillb, BU3HAYEHHS iX
CTaHy Ta BUSBJICHHS IOLIKOMKEHb KYJIbTYp, CTa€ BaXKIIU-
BUM IHCTPYMEHTOM Yy JIOCSTHEHHI Iii€i meTH. BpaxoBy-
I0YH MOXKJIMBOCTI Cy4aCHMX KOCMIYHMX 3HIMKIB, IX BHKO-
PHCTaHHS B TOYHOMY 3eMJIEPOOCTBI MOXKE CIIPHUSTH OINTH-
Mi3allii BUPOOHUIITBA, IiIBUIICHHIO BPOXANHHOCTI Ta
3MEHILICHHIO HETaTHBHOTO BIUIMBY HAa HaBKOJIHIIHE
cepenoBumie. OTxe, PO3BUTOK METOMIB BU3HAYCHHS
MOIIKO/DKEHUX KYJIBTYP Ha OCHOBI KOCMIYHHX 300pakeHb
CTa€ BIJIMBUM HANpPSIMKOM B CY4YacHOMY arpapHOMy
HAyKOBOMY JIOCJIiIPKEHH.

BuxoprcTaHHS KOCMIYHHAX 3HIMKIB Y TOUHOMY 3eMIIe-
POOCTBI € HaA3BUYAIHO BXKIIMBUM €TAIIOM Y BU3HAYCHHI
MOIIKO/DKEHUX KYJIBTYp. 3aBISKH Cy4acHHM TEXHO-
JOTisIM  KOCMIYHOTO  OOJiKy, arpapii OTpUMYIOTh
YHIKaJIbHY MOXJIMBICTB MEPEBIPSATH CTaH CBOIX IHOJIB Ta
BU3HAYATH HAasBHICTb IOMIKOMXKEHb YU CTPECIB Y POCIIHH.
KocMiuHi 3HIMKM HaJalOTh MOMJIMBICTb OIIIHIOBATH
PI3HOMaHITHI aCleKTH PO3BUTKY POCIHWH, TaKi K KOJIp,
TEKCTypa Ta IHII MapamMeTpd, L0 BKa3ylOTh Ha iXHE
310poB’st. KpiM TOro, BOHM J03BOJISIIOTH arpoHOMaM Ta
(epMepaM BUACHO BHSIBIIATH MOXJIMBI 3arpo3H, TaKi SK
3aXBOPIOBAHHS, IIKIAHUKH YU HECTIPUATINBI IIOTOJHI
ymoBH. lle n03Boysie BUacHO pearyBaTH Ta BXKHBATH
e(eKTUBHI 3aX0Iu sl 3aro0iraHHs —ITOIIKOJDKEHb
KYJIBTYyp Ta 3a0€3IeUeHHsT BUCOKOTO PiBHS BPOJKAIo.

Kpim TOT0, KOCMiYHI 3HIMKH BUKOPHCTOBYIOTBCS IS
BU3HAYCHHS ONTUMAIBEHOTO Yacy [UIsl HPOBENICHHS Pi3HUX
arpoTeXHIYHMX 3aXO0/iB. AHAII3 3MiH y (i3MYHOMY CTaHi
POCIIHH Ta IPyHTY Ha OCHOBi KOCMIYHHX JaHHUX JO3BOJISIE
BCTaHOBJIIOBATH ONTHUMAJbHI TEPMIHM CiBOW, MOJWBY,
00pobiTKy IpyHTY Ta 300py Bposkato. Lle crnpusie ontu-
Mizalii  CUTBCHKOTOCIIOAPCHKOr0  BUPOOHMIITBA  Ta
3abe3neuye e)eKTUBHE BUKOPUCTAHHS PECYPCIB.

VY Benukiii Mipi BUKOPHCTaHHS KOCMIYHHMX 3HIMKIB
Yy TOYHOMY 3eMJIEpOOCTBI HE JIMIIE CIIpUsiE BU3HAYCHHIO
MOIIKO/DKCHUX KYJbTYp, ajle | MiJABHIIYE 3arajbHy
NPOAYKTUBHICTD CUTBCHKOTO TOCIIOAAPCTBa, 3MEHITYIOUH
BTPATH Ta CIPUSIIOYH CTIHKOCTI POCIHH J0 HeOC3MeK.

PosrmsHeMo ocTaHHI HayKOBI TIparli, SKi OmyOIiKo-
BaHI OCTaHHIMH POKaMH HAYKOBIIMH 3 PI3HUX KpaiH
city. Cepex BciX myOmikamiii Ha Hamry DyMKYy CIIifJ
PO3IIISIHYTH HACTYIIHI.

B po6oti Buchaillot Ta in. [4], po3risinae perioHaib-
HUMl MOHITOPHHI IIKIZHHKA OCCHI, XpoOaka Apwmii, 3a
JIOTIOMOT'OI0 CHCTeMH ToriepepkeHHs. ABtopu Cavalaris
Ta iH. [5], TPE3eHTYIOTh MOJCTIOBAHHS BPOXAWHOCTI
MIIEHHI TBEpIoi Ha OCHOBI 300pa)KEHb Bijl CyIyTHUKA
Sentinel-2. Chlingaryan Ta iH. [6], pO3TIsSAal0Th TiIXOIH
MAaIIMHHOTO HaBYaHHS JUISl IIPOrHO3YBaHHS BPOXKAHHOCTI
KyJIBTYp Ta OLIHIOBAHHS CTaTyCy a30Ty B TOUHOMY 3eMJIe-
pobcetsi. Gitelson ta Merzliak [7], po3poOusiroTs anro-
PUTMH 7S BiIIAICHOTO 30HyBaHHS XJIOPOQiTy y JIHCTI.
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Gorelick Ta in. [8], mpencraBmsiote Google Earth
Engine sik iHCTpYMEHT JIJIsl T€OIIPOCTOPOBOTO aHai3y Ha
IUIaHETApPHOMY PiBHI JOCTYIHUI Ui Beix. Hunt Ta in. [9],
JOCIIDKYIOTh ~ BUCOKOPO3IUIbHE  KapTyBaHHSA  BpO-
JKAMHOCTI TIMICHMINI 3a JONOMOTOK CYIMyTHHUKOBOTO
Sentinel-2. ABropu Lambert ta in. [10], npononyoTh
METOJIMKY OIIIHKM BUPOOHMITBA CLIBIOCIIPOIYKIIT Ha
PiBHI CIJIBCBKMX T'OCIIOJIAPCTB HA OCHOBI YacOBUX PSJIIB
300paxkeHs Bix Sentinel-2 B maniii cibebkii 30HI Mai.
McNairn Ta Shang [11], 3ailicHIO€ Orisg 6araTo4acoBoro
CHHTETHYHOTO anepTypoBOro pasnioiokamiiiHoro (SAR)
30H]{yBaHHS JUI MOHITOPHHTY Bposkaro. Pobora Rouse Ta
iH. [12], po3risimae MOHITOPHHT CHCTEM BereTalii Ha
piBHUHI Benwkux piBHWH 3 BHKOPHUCTAHHSAM CYIIyTHH-
koBux 3HIMKIB ERTS. Rozenstein Ta in. [13], mponony-
I0Th METOJMKY OIIIHKH CIOXXHBaHHS BOJIM 0OaBOBHOIO 3
BHUKOPHCTAHHAM YaCOBHX PSIiB 300paxkeHs Bix Sentinel-2.

Crattst Segarra [14], 00roBopioe BHKOPHCTaHHA
CYIyTHHKOBHX 300pa)keHb B TOYHOMY 3eMJIepoOCTBi. [Hie
JDKEpEIo, TAaKOXK aBTOPCTBa Segarra Ta CriBaBTOpiB [15],
pO3IIIsiIae BIOCKOHAIEHI OCOOJIMBOCTI Ta 3aCTOCYBaHHS
CYIyTHUKOBUX JaHuX Sentinel-2 B TouHOMY 3emie-
pobcrai. Takox, Segarra Ta criiBaBropH [16], mocmimky-
I0Th BUKOPUCTaHHS JJAHUX Bia cymyTHHKa Sentinel-2 mis
OIIIHKM BHYTPIIIHBOIIOIEOBOI BPOKAWHOCTI IIIIICHMIIL.
YeTBepTe MKEpesio, TaKOX aBTOPCTBA Segarra Ta CIIiB-
aBTopiB [17], aHamizye MyJIbTHMACIITAOHY OLIHKY
CIEKTPaIbHUX IaHWX 3€eMJIi, MOBITPSHUX Ta CYIyTHH-
KOBHUX JIJIs1 MOHITOPHHTY BMICTYy a30Ty B 3€pHI IIICHHUILI.
Buenmii Singh [18], po3rmsmae mepemoBi TexXHOJIOTIT
TOYHOTO 3eMJIepOOCTBA U CTaJOro BHPOILILYBaHHS
CIJIbCHKOTOCIIOAAPChKUX KynbTyp. Skakun Tta iH. [19],
JOCITIKYIOTh BapiaOeNbHICTh BPOXKAMHOCTI KYKypyI3u
Ta COi Ha MOJi 3a JOINOMOIOI0 CYIyTHHKOBUX 3HIMKIB
pi3Hux cucrem. ['pyna aBropis Solano Ta in. [20], onucy-
I0Th METOZIOJIOTII0 BHBYEHHS I1HJEKCIB POCIMHHOCTI B
OJIMBKOBUX I'asiX 3 BUKOPUCTAHHSM CYITyTHUKOBUX JaHUX.
Weiss Ta iH. [21], 3OifCHIOIOTH OIS BUKOPUCTAHHS
CYIyTHAKOBUX 300pa’keHb Y CUITLCBKOMY TOCHIOJapCTBI.

[IpoanamizyBaBm Bci TepenideHi HAayKOBi Tpari
HamMH OyJIO CHCTEMAaTH30BaHO MOXJIMBI METOAN BH3HA-
YeHHS MOLIKODKEHNX KYJBTYpP 32 JOIIOMOTOI0 BHKOPHC-
TaHHS KOCMIYHHX 3HIMKIB y TOYHOMY 3eMIIepOOCTBI,
Ta NPHUHAHATO PIilICHHS BUKOPUCTATH OJHY 3 NEPEJOBHX
TEXHOJIOTIH Ha CBOTOJAHIIIHIM JEHb, a camMe XMapHe
cepenosuiie Google Earth Engine.

MeTta g0CaiIKeHHS

Mera pociiUkeHb — BHUKOPHCTOBYIOYM KOCMIiYHI
3HIMKH CEPEIHBOT MPOCTOPOBOI PO3PI3ZHEHOCTI, OTpHMaHi
3 cynyTtHuka Landsat, Ha TepuTOpito CLIBCHKOTOCTIONAp-
ChKHX TIOCiBIB y JIBBIBCBKIlf 00JNACTi, BU3HAYUTH 1HICKC
NDVI s monst KyKypyIO3ud Ta IpoaHai3yBaTH sKa
YaCTHHA TTOCIBIB 3a3HaJa MOIIKOIKEHD.

Martepianu i MmeToau

JlocnipkeHHs 3 BUSHAYEHHS HOIIKOIKCHUX KYJIBTYD
3a JIONOMOTOK KOCMIYHHX 3HIMKIB y TOYHOMY 3emiie-
poOCTBI BKJIIOYAIOTh B ceOe pi3HOMaHITHI MaTepiaau Ta
MeToau. Marepiaiii BKIIIOUatoTh B ce0e BUCOKOPO3IIbHI
KOCMIYHI ~ 3HIMKM BiJl CYNyTHUKIB Ta JIPOHIB,

TEOMPOCTOPOBI JaHi A TOYHOI TeoJoKamii Ta KOH-
TeKCTyalbHOI iHpOpMaIlii, a TAKOXK METEOPOJIOTiuHI AaHi
JUTA aHaNi3y moronHux ymMoB. [1{o/10 MeTo1iB, BOHH BKITIO-
4aloTh B ce0e CIeKTpaJbHUN aHaji3 UIs BUBYCHHS
KOJIIPHUX BIIACTUBOCTEH POCIIMH, TEKCTYPHUHN aHaIi3 st
BUSIBJICHHS 3MiH B CTPYKTYPI I'PYHTY Ta POCIIUH, Kiacudi-
KaIlifo 00’€KTIB 3a IOMOMOI0I AJTOPUTMIB MAIIHHHOIO
HaBYaHHS, MOJICJIOBAHHS CTaHy KyJbTyp Ta KOMOIHOBaHi
MiX0AW, IO IHTErpyIOTh pi3HI METOMU Ta JaHi s
KOMIUIEKCHOTO aHalli3y CLIBCHKOTOCIIONAPCHKUX YTiflb.
i wmatepiamu Ta METOAM JO3BOJSIIOTH OTPHMATH
00’eKTHBHY Ta JeTalizoBaHy iH(OpPMAIl0 TpO CTaH
KyJIBTYp Ta BYaCHO pearyBaTi Ha MOKJIMBI HOIIKODKCHHS.

06’exmom Oocnidxcenv Oyna IUISHKA TIONS O
c. Kpexip JIpBiBCchKOI oOOmacTi, Ha SKOMYy B Tepion
JIOCIIIKEeHb, a came cTaHoM Ha 2023 pik, BUPOILyBajIach
Kykypynza. Ilmoma mocimimkyBanoi minsHku 53,25 ra.
Po3rairyBanHst JOCHIAHOT AUISIHKM TPOJEMOHCTPOBAHO
Ha pucyHky 1.
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Puc. 1. Cxema po3ranryBaHHS JOCTITHOT JUTTHKH

Meroanka BU3HAYCHHS MOIIKO/DKCHUX KYJIBTYp 3a
JIOTIOMOTOI0 KOCMIYHUX 3HIMKIB Y XMapHOMY CEpEIOBHII
Google Earth Engine Bxirouae kinpka kpokis. [lo-niepre,
HEOOXiTHO OTPHIMATH JOCTYI IO BiNNOBITHUX CYITyTHH-
KOBHX 3HIMKIiB, SKi MAalOTh BHCOKY IPOCTOPOBY Ta
CHEKTpaJbHY PO3AUIBHICTB. [lo-Apyre, 3acTOCOBYETHCS
anroput™M 0o0poOKM 300pakeHb, KU BKIIIOYAE y cede
BUSBJICHHS TOIIKO/KCHHUX IUISHOK Ha OCHOBI aHAIi3y
3MiH y CHEKTpaJIbHOMY IiIHCI KyJIbTypHHX pociuH. [e
MOX€ BKJIIOYaTH BHKOPUCTAHHS iHJIEKCIB POCIMHHOCTI,
takux sk NDVI, myist BUsSBICHHS 3MiH y 3I0pOB’T pOCIIHH.
[To-Tpete, nani 0OpPOOISAIOTHECS Y XMapHOMY CEPETOBHIIL
Google Earth Engine, mo m03Bosse mBHIKO Ta eek-
THUBHO 0OpOOJIATH BEJIHKI OOCATH CYIMYTHUKOBHX JaHUX.
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BukopHCcTaHHS IIEOTO CepeIOBHILA J03BOJISIE ABTOMATU3Y-
BaTH NPOLEC aHAITI3Y Ta 00pPOOKH JAHHX 13 BAKOPHCTAHHSIM
nporpaMHux ckpuntis. [To-ueTBepte, Ha OCHOBI 00pPOOIIE-
HHUX 300pakeHb CTBOPIOIOTHCS KApTH, IIO BiIOOPAXKarOTh
piBEeHb MONIKO/DKEHb Y KyJIbTYpHUX pociuHax. L{i xaptu
MOKYTh BKJIFOUATH B ce0OC Pi3HI KJIaCH IMOIIKO/PKCHb, Bil
JIETKUX JI0 BaXKKHX, a TAKOXK IPOCTOPOBY 1H(OpMAaNilo Ipo
MiCLIE3HaXO/PKEHHSI TIOIIKO/KEHUX JIJISTHOK.

OcTaTo4YHU KpPOK — IHTEpIpeTamis Ta aHai3
pe3yibTaTiB sl NPUHHATTA pillleHb LI0/0 YNPaBIiHHS

MOIIKO/DKEHUMH  KyJIbTypamu. Lle Moke BKIHOYaTH
po3poOKy cTpateriii pearyBaHHS Ha TIOIIKOIKEHHS,
BU3HAYEHHS 00JAacTell Ul 3aCTOCYBaHHS NOAATKOBHX 3
aXOiB 3aXHCTy POCIIMH Ta OLIHKY BIUIMBY IOIIKOMKEHb
Ha BPOXKallHICTh Ta MPUOYTOK Bijl CIJIbCHKOTOCIIOAAPCHKOT
ISUTBHOCTI.

Ha puc. 2 monaHo TeXHOJOTIUHY CXeMy BU3HAUEHHS
MOIIKO/DKCHUX KYJIBTYP 32 JOMOMOTOI BHKOPHUCTAHHSI
KOCMIYHMX 3HIMKIB B XMapHOMY cepenosuii Google
Earth Engine.

—

Puc. 2. TexHonoriuna cxema BU3HAUCHHS ITOIIKO/PKEHUX KYJIBTYP 3 IOMOMOT0I0 BUKOPHCTAHHS KOCMIYHHUX 3HIMKIB
B xMapHOMY cepenoBuili Google Earth Engine

JIst mocmiikeHp BUKOPUCTAHO Pi3HOYACOBI KOCMIiYHI
3HIMKH 3HIManbHOT cuctemu Landsat mporsirom mepiony
BecHa-ociHb 2023 p. [ns oTpuMaHHMX pPi3HOYACOBHX
JaHux OyJo OOYKCIIEHO BereTalliiHi IHACKCH Y XMapHIii
mwiathopMi Ui TEOMPOCTOPOBOIO aHANI3y HaHUX B
iaHetapHux Macimrabax Google Earth Engine. Bukopu-
CTAQHHS BIACHHUX CKPHIITIB [J03BOJIIE aBTOMATH3YBaTH
BUKOHAHHS 3aBAaHTAXXCHHS JaHUX, 1X OMPAIfOBAHHSI Ta
Bizyamizauii. [Ipn nortpedi MOXKHAa OTpUMAaTH YHCIOBI
3HAUCHHsSI PO3PAaXOBaHHUX MMAPAMETPiB ISl KOXKHOTO
OKPEMOT0 TIKCes 300paKeHHS.

1) Bxinni gani. Cepist 3HIMKIB i3 cymyTHHKa Landsat,
ski  mpodmum  atmocdepny  kopekuito  (Top-of-
Atmosphere Reflectance) Ha TepUTOPIO TOCITIHKEHHS.

2) BukopuctanHs (QyHKIIl UIT MacKyBaHHS XMap.
I[Ipu amamizi BereramiiiHoro iHmekcy NDVI xmapu
MOXYTh CIIOTBOPIOBATH pe3yiabTaTd. MacKkyBaHHS XMap
JIO3BOJISIE BUKJIIOYMTH XMapHi o0jacti 3 00poOku
300pakeHb, MmO 3abe3nedye OUTBIN TOYHI MaHI IS
po3paxynky NDVI. Ile cipustiuBo BIUIMBa€E Ha aHaJI3
pobotu ingekcy NDVI, pnonomaraiwodm YHHKHYTH
CIIOTBOPEHHSI PE3YJIbTATIB.

3) ®inpTpyBaHHS JaHUX. Tak sSK JaHi 3a OOpaHUiA
YacOBUI TEpioJl MOXKYTh MICTHTH 3HIMKH 3 BUCOKHM
piBHEM XMapHOCTI, HEOOXIAHO 1X BHKIIOYHTH 3 HabOpy
JUIsl 320€3MeUeHHs BiNOBIAHOI SIKOCTI 300paskeHb. s
FOTO MM BCTaHOBWJIM TOporoBe 3HaueHHs 20 % mms
napamerpy "CLOUDY PIXEL PERCENTAGE". Ileit
mapaMeTp BUKOPHUCTOBYETHCS U KiJIBKICHOI OIIHKA
BiJICOTKA IIOKPHUTTS XMapaMH Ha KO>KHOMY ITikceni 300pa-
KeHHs. B pesynbrari MU OTpUMaiM cepilo 300paKeHb
3 mepiofoM 2—4 THXKHI, B 3aJIe)KHOCTI BiJl HasBHOCTI
3HIMKIB 3 HU3bKUM PIBHEM XMapHOCTI.

4) Pospaxynok NDVI ingekcis. HopmanizoBanuii
TUQepeHINfOBaHUY  BEreTaliiHUM IHICKC BU3HAYAE
LIUTBHICTh  3€JICHOT POCIMHHOCTI, BioOpakeHOi Ha
CYNYTHHKOBOMY 3HIMKY. 3I0pOBa pOCIHHHICTH Ma€

XapaKTEePHUH CIIEKTpP BIMOUTTS, KM MOKHA BUKOPHCTO-
BYBaTH JJs OOYHCICHHS PI3HHII MDK BHINMHAM
YepBOHMM Ta ONMKHIM iH(padepBOHMM Miana3oHaMu.
®opmyna NDVI Bu3HauaeThCsl HACTYITHUM YUHOM:

NDVI = (NIR — RED)/(NIR + RED) 1)

ne: NIR — Bigoure cBiTio B OnmxHbOMY iH(padepBo-
HoMy nmianma3oni; RED — Bifg0Oute CBITIO B 4epBOHOMY
Jiama3oHi. 3rigHo 3 1i€r0 GOpPMYIIo0, IHIEKC BereTallii B
MIEBHIH TOUIII 300pakeHHS 00UUCITIOETECS SIK PI3HHUIIT MIXK
IHTCHCUBHOCTSAIMH BIZIOMTOrO CBITJIa B YEPBOHOMY 1
iH(ppaYepBOHOMY Jiama3oHax, MOJUICHa Ha CyMy IHX
inTeHcuBHOcTell. NDVI mpencrapnse 1o pi3HUIO Y
BUIJIS/II YHCIIOBOTO 3Ha4YeHHs Bif -1 10 1.

PozpaxyHok nanoro innekcy B Google Earth Engine npu
MporpamMyBaHHI He € CKJIaJJHOIO oreparii€o. MoxHa 3arpo-
rpamyBatH (popMyIny iHZIEKCy, ab0 BHKOPHCTATH HasBHY
¢yHKIi0. BXimHEME mapaMeTpaMu CIyTYIOTh HOMEpHU
KaHaJIB B YepBOHOMY 1 iH()pauepBOHOMY Jlialia30HaX.

5) Bisyamizamis oTpuMaHuX pe3ynbTaTiB. s Toro,
00 00UHMCIIeHH] TaHi MOXHa 0yJ10 e(eKTHBHO BUKOPHC-
TaTH AJIsI TOJAIIBILIONO aHANI3Y CTaHy CLIbCHKOTOCIIOAap-
CBKHX KYJIBTYp, HEOOXiJJHO IOJaTH Bi3yallizalliio pe3yJib-
TaTiB TAKUM YMHOM, 11100 Ha 300pa>KeHHSX BIJICIIIAKOBY-
BaJIaCh PI3HMI MDX PI3HMMH BereTalidiHUMHU eTaramu
PO3BUTKY Ta CTAHOM POCIHH. 3 I[IEF0 METOK MU PO3Ji-
JIUTK Niana30H 3HaveHb Bix -1 g0 1 Ha 6 wactuH [-1, 0,
0.4, 0.6, 0.8, 1] 1 mpucBoinym iM OKpeMi KOabopH. Tak sik
nyxe Hu3bKi 3HaueHHs NDVI (0.1 i menme) MoxXyTh OyTH
TIOB’S13aHI 3 HASBHICTIO MOPOXHIX CKESICTUX MUISTHOK,
TicKy abo CHIT'Yy, i BOHM HAC He WIKaBJIATh, IeH Aiana3oH
OyB pO3IiICHNI HAa MEHITY KiTbKICTh BIPi3KiB. A 3MIiHU
B yactuHi, Big 0,1 i Oimbie sikpa3 OyAyTh BKa3yBaTH Ha
3MIiHH B CTaHi 3[I0POB’S KyIbTypH a00 pOCIHHH, TaK SIK
JIO3BOJISIE BM3HAUUTH HASBHICTh y HHUX XJOpodiny Ta
3pOOUTH BUCHOBOK IIPO CTaH IXHBOTO 3JI0POB’S.
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PesyabTaTi Ta ix 00roBopeHHs

PesynpraT mociimKeHb BU3HAUCHHS MOIIKOKEHUX
KYJIBTYp 32 JONOMOTOI0 KOCMIYHHMX 3HIMKIB Y TOYHOMY
3eMJIEpOOCTBI CBIIYaTh MPO BHCOKHH IOTEHIAN I[LOTO
MiJXOMY AJIS CLTBCHKOTOCIIOIAPCHhKOTO CEKTOPY. 3aCTOCY-
BaHHSI BHCOKOPO3IUIBHUX KOCMIYHHMX 3HIMKIB J03BOJISE
3MifICHIOBaTH TOYHUI MOHITOPUHT CTaHy KyJbTyp Ta po3-
pi3HATH IXHi pi3Hi (i310J0TIYHI XapaKTEPUCTUKHU. AHATI3
CIEKTPAIBbHUX Ta TEKCTYPHHUX OCOOJIMBOCTEH Ha 3HIMKaX
JI03BOJISIE BUSBISATH BPa3JMBi aCIIEKTH POCIHH, TaKi SK
3aXBOPIOBaHHS, CTPECOBHI CTaH YM BIUIMB ILIKiIHHUKIB.

JlochimHUIBKI 3yCHILIS TaKOXK MiATBEPKYIOTH eek-
THBHICTP  BHUKOPHUCTAHHS  QJTOPUTMIB  MAIIMHHOTO
HABYAHHSA IS aBTOMAaTHYHOI Kiacudikarii 00’ekTiB Ha
KOCMIUHMX 3HIMKax, IO JOIOMAarae aBTOMAaTH3yBaTH
Ipoliec BHU3HAYCHHS MOIIKOKEHb Ta HaJga€ LIBUAKY
peakiito Ha BusiBiieHi mpobiemu. KomOiHOBaHI miaxoau,
SIKl IHTETPYIOTh Pi3HI METOAM Ta JaHi, 3a0e3neuyloTh
KOMILJIEKCHHI aHalli3 CLIbChKOTOCIIONAPCHKUX YTifb, IO
TOJIETIIIY€ IPUHHSATTS PILlICHb Ta ONTUMI3Y€E arpoTeXHIUH1
npouecy. OTpuUMaHi pe3yabTaTH CBIiqYaTh MPO BaXKIH-
BICTh BUKOPHCTAHHS KOCMIYHHX TEXHOJIOTIH Yy TOUHOMY

Taoauns 1

3emIIepoOCTBl s 3a0€3MEeUYCHHST CTIMKOCTI CUTBCHKO-
TOCIOIAPCHKOTO BUPOOHMIITBA Ta MAKCHMIi3allii BPOXKAI0.

Cistn KyKypyasy B VYKpaiHi PEKOMEHAYETHCS B
mepioa MiX KiHIIEM KBITHS Ta CEPEIUHOIO TPaBHSI.

[Ipu upomy panHiii mociB npu temmepatypi +6—7°C
Ha TIMOWMHI 3aKJaJeHHs HaciHHA 3a0e3rnedye Kparry
BOJIOr03a0e3MeYeHiCTh POCIIHH, & TAKOXK CIPHSE 1X ONTH-
MaJIbHOMY 3aIMJICHHIO Ta IBITIHHIO B OUIBII CIIPUSATIH-
BUil TemmneparypHuil mnepioa. HemomikoM paHHBOTO
MOCIBY € T€, IO CXOH 3’ SIBJIAIOTHCS JTrIie Ha 14—16 neHs,
a iHOf U mi3Hime. A mi3HIHM HOCIB KyKYpY/A3H BiOBIIHO
MPOJOBKYE MEePioJ ii BUPOIYBaHHS Ha JBA-TPH THIKHI.

B maoénuyi 1 npencraBieHo o0YHCIICHI BereTalliiHi
IHACKCH TIOJISA JOCIIAHOI MUISHKH, sKa 3acisHa KyKypy-
JI30I0 CTAaHOM Ha Oepe3eHb, YSPBEHB, CEPIICHD Ta )KOBTCHB
2023 poky, a TaKO OTIMCaHi OTPIMaHi BeTeTalliifHi ToKa-
3HUKH Ha KO)KeH mepion. Takox BereramiiHi iHIekcH
pO3paxoBaHO CTAHOM Ha KBIT€Hb, TPaBEHb, CEPIICHb,
BepeceHb, JKOBTeHb Ta Jucronay 2023 poky. Busnaueno,
[0 CTAHOM HAa KBIT€Hb MakKcuMajbHe 3HayeHHS NDVI
Jutst oJist ctaHoBuTh 0.641, 1110 B TaHOMY BUIAAKY CBiJI-
YUTh [P0 CAMOBUIbHY POCIHHHICT. MiHiIMaJIbHE
3Ha4yeHHs -0.134 - BKa3zye Ha HasBHICTb BIIKPUTOTO IPYHTY.

Po3paxosani ingekcn NDVI Ha Ki11040Bi 11€pioii BUPOLTYBaHHS KYKypy 31

Bizyaunizawist po3paxoBanoro innexcy NDVI st nocimiHoi JisTHKI

Onuc IOKa3HUKIB PO3PaxyHKIB

- b A

O6uucnennii Beretauinaux inaekc NDVI gocimimkyBaHoi JimstHKH
craHoM Ha 17 6epes3ns 2023 pok

O6uncnennit Bereraniiux ingexc NDVI gocnimkyBaHol AUTTHKA
craroM Ha 05 gepBHs 2023 pok

O6uncnennii Beretaniiianx ingexc NDVI nocimpkyBaHnoi JiasHKa
cTaHoM Ha 15 nunns 2023 pok

O6uncnennit Bereraniinux ingexc NDVI gocnimkyBaHol AUTTHKA
craHoM Ha 18 sxoBTHs 2023 poky

Lleit nepiox BUOpaHO AJIs TOCHIDKEHHsI, 1100 MOKAa3aTH CTaH AUISTHKA
10 IOYaTKy TMOJILOBUX poOiT. [Tosne mie He Oyio 0OpolieHe B HOBOMY
MOCIBHOMY POIli 1 CIIOCTEPIraloThesl CIIAU TOBUIBHOI POCIHHHOCTI.
Makcumansie 3HauenHs NDVI mis moms cranoButh  0.534,
o0 B JaHOMY BHIIAJKy CBIZYMTH PO CAMOBUIBHY POCIHHHICT.
Minimanbhe 3HaueHHs -0.009 - Bkazye Ha HasBHICTb BIIKPUTOTO IPY-
HTY Ta BHCOKOI BOJIOTOCTI

Ha oGuncnenomy Beretauiiinomy iHgekci NDVI 3a 5 uepBHs
2023 poky moie BigoOpa)kaeTbCsi KOBTUM KOJIbOpOM. [Ipu mpomy
MiHiManbHe 3HadeHHs -0.133 - Bka3ye Ha HasBHICTH BIAKPUTOrO
IPYHTY i BUCOKOi BOJIOTOCTi. 3HIMOK OTPHMAHMH MiCJsl MPOBEICHHS
OpHHX Ta IOCIBHHX pOOIT, ale Ime 10 MHOSBH CXOMAIB KYJBTYpH.
Maxkcumanshe 3HaueHdss NDVI cranosuts 0,318. TTicis 101aTKOBOro
BUBUCHHS BHSBIICHO, IIO IIJBHINCHI 3HAYCHHS IHJAEKCY MAalOTh
JIeKibKa TIKCEIB JIBIM HIKHIA YacTHUHI IOJSI, [IO CIPUIMHECHO
CKOPpIIlI 32 BCE POOOTOIO TEXHIKH.

Pospaxynox NDVI innexcy Ha 306pakenHi Bix 15 munas 2023 poky
MOKa3ye CTaH PO3BUTKY CXOMAIB KyKypyI3H depe3 IiBTOpa MiCsiist
micnsg mociBy. MakcumanbsHe 3HaueHHs NDVI cranoButs 0.660,
a MiHiMainbHe 3HaueHHs -0.255. Ha 3HIMKy 4iTkO BHAHO Micud,
JIe CXOXKICTh ciaduia i KyKypy/3a BiZIcTae B PO3BUTKY.

3HaueHHsS pO3paxOBaHWX IHJAEKCIB Ha med mepiog max: 0.667
i min: 0.323. AnHani3 300paxkeHb Ta 3HA4Y€Hb IHAEKCIB IOKa3aB
HAsBHICTh AUISHKU 1ojsi (JIiBa YacTHHA) 3 HEraTHBHHUMHU O3HAKAMH
PO3BUTKY pOCIMH. JleTanbHe BHBYEHHS BKa3ye Ha OCOOIMBOCTI
penbedy moBepxHi (eposiliHa OOpo3HA), sKa BIUIMBAE SK HAa PyX
TEXHIKH 1 SIKiCTh OOpPOOKH IPYHTY, TaKk i1 Ha (haKTOPH BOJIOTOCTI Ta
30€pEeKEHHS POAIOYOTO IIapy.
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CraHoM Ha TpaBeHb IIOJIC IIEe TaKOXK He 0OpoOIeHe.
VY cepnHi KyKypy/l3a 3a3Bu4ail mepeOyBae Ha Ky
BereTaiiiHoro mnepiogy abo Oxmkue J0 3aBEepIICHHS
aktuBHOro pocty. Ilokasmmkun NDVI max: 0.829
CBIIYMTH MPO 30HH 3 BHCOKOKO T'yCTOTOIO Bereramii Ta
3JI0POBUM CTaHOM pociiiH. Lle xapakrepHo ajst AiIsTHOK
i3 copusTiauBUMH yMmoBaMu pocty. Min: 0.608 moxe
BKa3yBaTH Ha CTPECOBI YMOBHM (IIOoCyxa, IIKiJHHKH,
nedimuT TOXMBHUX pPEYOBMH) ab0 HEpiBHOMIPHICTH
TYCTOTH TIOCIBIB. Y BepecHI KyKypy/a3a 3a3BUYai
niepeOyBae Ha eTari JA03piBaHHA, KOJIH (OTOCHHTETUYHA
aKTMBHICTH IIOCTYIIOBO 3HWXYe€Thcs. 3HaueHHS NDVI
max: 0.808 1 min: 0.587 iHTepHpPeTYIOTBCA TaK:
max: 0.808 — Bka3ye Ha IUISHKH, A€ POCIMHH BCE e Ma-
IOTh JIOCTAaTHIO MIUIBHICTH JHCTKOBOTO TOKpHUBY. Lle
MoKe OyTH 03HAKOIO Mi3HBOTO J03piBaHHs 200 XOPOIIOTro
CTaHy BereTalii HaBiTh Ha Mi3HIX cTafmisx. Min: 0.587 —
JEMOHCTPYE 30HHU, A€ POCIMHH BXKe NpOHNIIH (azy
AKTHBHOTO POCTY a00 MarOTh HUXKYY IIUIBHICTH TOCIBIB.
Ile TMOBO IS AUISHOK, SIKi JTO3PiBalOTh IIBUAIIC 200

(0]
a< c e
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3a3HAIM CTPECOBUX YMOB (TIOCyXa, 30MpaHHS BpOXKaro
Ha OKpeMHX JMUISHKaxX). Y BEpecHi BUIILLI IiISTHKA
BUIIIINAE Ay)Xe HeomgHopigHo. Ha  oGumcieHomy
BererarniitHoMy iHnekci NDVI 3a 2 mucromama 2023 poky
BCE IIOJIE BXKE€ BiTOOPaXKae€ThCS IKOBTHUM KOJBOPOM.
3naueHns iHgekciB (max: 0.469; min: 0.088) Bka3yoTh
Ha BIACYTHICTH XJOpOdily, IIO O3HA4Ya€e BUCHUXAHHSA
KYJIBTYPH 1 ii TOTOBHICTb [T 300py BpO’Kalo.

[opiBHiOlOUM po3paxoBaHi iHgekcu NDVI  mis
JocniaHol aunsHKM 3 nanumu Kaprtu mociBiB Ykpaiuu,
6a4rMo LITKOBUTY HEBiANOBiIHICTE. e Bkasye Ha Te, 1110
nani Kaprtu mociBiB  YkpaiHM, OTpUMaHi ILIIXOM
HEKOHTpoJboBaHO! Kimacudikamii (kmacudikamii  6e3
HaBYaHHS) HAHIMOBIpHIIIE KOCMIYHUX 3HIMKIB HU3BKOTO
ab0 MakCHMyM CEpeIHBOTO NMPOCTOPOBOTO PO3PI3HEHHS,
€ IOCUTh TPYOMMH 1 dacTilmle MOMHJIKOBHMH, IIO HE
BimmoBimaroTh amikicHOCTi. Lli maHi MOXHAa BHKOPHCTO-
BYBATH JIMILE JUTS IKOTOCH ITI00AIBHOTO aHAII3Y, a He IS
JIOKaJbHOTO (puc. 3).

Hapra nocisis = Vhpaidi
MinicTepcTeo
arpapHoi nenitiku Ta
NPoooBONbLCTEA WKpaiHw

Land ses
Transparency

Puc. 3. Onaiid kapra mociBiB Ykpaidu
(https.//ukraine-cropmaps.com)

BucHoBku

BucHOBKY 0CHiKEHD 3 BU3HAYEHHSI ITOIIKOPKEHHUX
KyJBTYp 3a JONOMOIOI0 BHKOPHCTaHHS KOCMIYHHX
3HIMKIB Y TOYHOMY 3eMJIEPOOCTBI CBi4aTh MPO 3HAYHUI
MpOrpec y BHKOPUCTAHHI KOCMIYHMX TEXHOJOTIH st
CIIbCBKOTOCTIOAAPCHKOTO CeKTopy. Bucoka po3ainbHa
3aTHICTE KOCMIYHMX 3HIMKIB IO3BOJISIE JETATI30BAHO
aHAJII3yBaTH CTaH KYJbTYP, BUSBILITH CTPECOBI YMOBH Ta
MOIIKO/DKEHHS, 10 HAJa€ MOXIIMBICTH arpoHOMaM Ta
BHPOOHHMKAM TpHUiiMaTH iH(pOPMOBaHi pilIeHHS.

BukopucTaHHSI CIIEKTPAILHOTO Ta TEKCTYPHOTO
aHai3y KOCMIYHMX 3HIMKIB 3abe3neuye 00’ €KTHUBHI
Ta TOYHI J]aHi LIOJO CTaHy POCIHMH, BU3HAYAIOUYM IXHI
¢izionoriyni ocobamBocTi. BHKOpuCTaHHS anropuTMiB
MAIlMHHOTO HaBYaHHA JUid  Kiacuikamii 00’ekTiB
poOHTh 1el Ipollec aBTOMAaTH30BAaHUM Ta JIOTIOMAarae B
IICHTU(IKAIT HaBITH HEBETMKHUX OMIKOKCHb.

3acTtocyBaHHS ~ KOMOIHOBaHUX  MiIXOHiB,  sKi
00’€IHYIOTh Pi3HI METOAM Ta JaHi, 3abe3mnedye OLIbII
MOBHUH Ta TMIMOOKUN aHai3 CLIbCHKOTOCIIONAPCHKHUX
yrigb. OTpuMaHi pe3yJbTaTH CBiI4aTh MpPO MOTEHIal
KOCMIYHUX TEXHOJIOTIH y MiZABHIIEHHI MPOAYKTHBHOCTI,
pearyBaHHI Ha pPH3MKHM Ta ONTUMI3alLil yNpaBIiHHS
CUIBCBKOTOCTIOIApCHKMMHU  TpoliecaMu. B minomy,
BUKOPHUCTaHHS KOCMIYHHMX 3HIMKIB y TOYHOMY 3eMJe-

poOcTBi €  0araroo0IiIAIOYUM  HANPSIMKOM  JUIA
MiIBUINEHHS CTiHKOCTI Ta €(QEKTHBHOCTI CITBCHKOTO
rOCIO/IapCTBA.

Ilepcnexmueu nooanvuiux oocnioxcens. llomampii
JIOCTIKCHHS MOXYTh OyTH CHpsSMOBaHI Ha poO3poOKy
HOBHX METOJIB ONPAIIOBAaHHS KOCMIYHHX 3HIMKIB IUIS
OinbIn  TOYHOT imeHTH(IKAIi MONMIKOMKEHb KYJIBTYP.
Ile BkIIOYaE BIOCKOHAJIEHHS QJITOPUTMIB JUIs aBTO-
MAaTUYHOTO  BHSBJCHHS  MOIIKO/DKEHHX  30H 3
ypaxyBaHHsSM 3MIH B PI3HUX 1HJEKCaX POCIMHHOCTI abo
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BUKOPHUCTAHHS ~ MYJIBTHUCIEKTPAIBHUX  3HIMKIB ISt
aHaJ i3y pPOCIMHHOIO T[OKPHBY Ha PI3HMX eramax
PO3BUTKY. BakIMBHM HampsSMKOM € iHTerpariisi KocMid-
HUX 3HIMKIB 3 IHIIMMH [JaHUMH, TaKUMH SK JaHi 3
OesninotHux JitaneHux anapariB (BIIJIA), a Takox
METEOPOJIOTIUHI JaHi (TeMIeparypa, BOJOTiCTh, OMaIn).
e 7n03BONMUTH TOUHINIE OLIHIOBAaTH (AaKTOPH, SIKi
BIUIMBAIOTh Ha MOUIKOPKEHHS KYJBTYp, Ta 3a0€3MeYHTh
OUTBII KOMIUICKCHHW TIiIXiMl JO MOHITOPUHTY CTaHy
MOCIBIB.

Kondguikr inTepecis
ABTOpU CTBEPIUKYIOTH IIPO BIJCYTHICTH KOH(MIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB

JIOCIIIKEHD.
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S. Shevchuk The city, as a geographical category, has historically served as a pivotal center and engine of social, scientific,
E-mail: and technological progress. It accumulates demographic, administrative, economic, scientific-technical, and cultural

serhii.shevchuk@pdau.edu.ua  potential, exerting a profound and often decisive influence on the development of surrounding areas. The modern
city has become a key hub of spatial transformations that radiate outward, affecting not only adjacent regions but

! Poltava State Agrarian also entire countries and continents. These transformations lead to the emergence of a unique type of landscape —
University, the urbanlandscape. Contemporary landscape studies go beyond examining the structure and diversity of landscapes.
1/3, Skovorody str., Poltava, They increasingly focus on forecasting the processes and phenomena characteristic of such environments. A central
36003, Ukraine aspect of this research involves analyzing the transformation of natural landscapes into their modified forms, known

) as anthropogenic landscapes, which eventually evolve into urban landscapes. Unlike natural landscapes, the
P oltava National development and diversification of urban landscapes are ongoing and dynamic processes, reflecting the continuous
Pedagogical University interplay between human activity and the natural environment. In this study, the typology of urban landscapes has

named after V. G. Korolenko,
Ostrogradskyi str., 2, Poltava,
36000, Ukraine

been expanded through the application of supervised classification techniques in Geographic Information Systems
(GIS). This approach has enabled the identification of primary and secondary types of urban landscapes. The
research traces the evolutionary trajectory of Poltava's urban landscape, starting from the earliest settlements in the
region. This progression moves through the stages of anthropogenic landscapes, residential landscapes, and urban
landscapes, culminating in the formation of highly urbanized landscapes, which represent the apex of this
developmental process. The study also examines the geographical factors that have shaped Poltava’s urban
landscapes and highlights the historical conditions underlying the city's emergence and development. A comparative
analysis of satellite imagery from 1985 to 2023 reveals significant transformations in the city's urban landscapes
over time. Among the most notable changes is the conversion of garden-park landscapes into low-rise urban
landscapes. Simultaneously, high-rise urban landscapes have emerged in areas previously occupied by industrial
urban landscapes. These shifts reflect broader trends of urban densification and spatial reorganization. Overall, the
findings indicate a decrease in the area of garden-park landscapes, accompanied by a corresponding increase in both
low-rise and high-rise urban landscapes. This transformation underscores the dynamic nature of urban development
and its impact on the structure and function of urban landscapes. The study not only enhances our understanding of
urbanlandscape evolution but also provides a framework for future urban planning and sustainable development in
Poltava and similar cities.

Keywords: urban landscape, types of urban landscapes, evolution of urban landscape, agricultural landscape,
GIS, Poltava.

IIpocTopoBo-uyacoBi Tpancopmauii ypooaangmadris micra Iloarasu

C. M. llleBuyk' | B. O. I'myxora’

| [onTaBcbKuii AepiKaBHHUIl Po3rnﬂHqu _IPOCTOPOBO-YACOBI 3MiHH yp6onaHu;1ma(me M. [TonraBu B KOHTEKCT] iX eBOMIONi, CTPYKTYpHHX
arpapHuil yHiBepcuTer, TpaHcdopmariii Ta reorpadiuyHux ocoGnnBOCTeI_/I (dopmyBaHHS. Y JIOCIIDKSHHI TPOAHAIT30BAHO TOHATTA
M. ITonraga, Ykpaina ypOonanamadTy Ta 3anpornoHOBaHO IXHIO THIIOJIOTIIO, IO 0a3yeThCs Ha pe3yiabTaTax Kiacudikarii 3a 10moMorow

reoindopmaniitnux cucrem (I'IC). Tumonorist oxomumoe ocHOBHI Tumu ypOonanamadriB (6araromnoBepXoBHii,
2 TlonTaBCchKUiA HALIOHANLHUE — [IPOMUCIIOBUI, MAJIONIOBEPXOBHUH, Ca/0BO-NIApKOBUii Ta akBanaHamadr) i mobiudi (Tadanbhi, GenirepaTHBHi,

He1aroriyHuii yHiBepcuTeT KOMepiiiHi, KOMyHIKaTHBHI, arporanAmadTy). 3aificHEHO Te0NPOCTOPOBHI aHANI3 €TAIliB PO3BUTKY Ta iICTOPUIHUX
imeni B. I'. Koponerxka, yMoB ¢opmyBanHs yp6onanmmadrie [TonraBu. 3a monomororo nporpamHoro 3abesnedeHHs QGIS Ta miarina
M. [Tonrasa, Ykpaina «Dzetsaka» BukoHaHO Knacudikauio ypoomanmmadrie micta cranom Ha 1985, 2000 Ta 2023 pp. Pesynpratn

JemmudpyBaHHS CyIyTHUKOBHX 3HIMKIB Landsat-5 (28 xostHs 1985 p., 30 Bepecms 2000 p.) ta Sentinel-2
(28 »xoBTHs 2023 p.) 103BONMIM BH3HAYMTH THHAMIKY 3MiH ypOonmanamadTiB 3a 3a3HaueHHH mepioa. AHaimi3
MiATBEpAUB 3HauHI TpaHchopMmamii: y 1985 p. momiHyBamm caJ0BO-IIApKOBI Ta MaJOIOBEPXOBi ypOomaHamadTH,
TOAI sIK 0araToNnoOBEepXOBi Ta MPOMHCIOBI OYyJIM CKOHIIEHTPOBaHI Ha IMIBHIYHOMY 3aXOJi, MIBIHI Ta CXOJi MicTa.
3HayHi IO TakoX KiacudikoBaHo sk Bigkputuil rpyHT. Jlo 2000 p. crocTepiraeTbcsi 3pOCTaHHS ILIOL]
6araTonoBepxoBoro ypbonanama@ry 3a paxyHOK caI0BO-IIapKOBOTO Ta BIAKPUTOTO IPYHTY, TOJI SIK IPOMHCIIOBHI
JaHamadT 3amumUBCs BigHOCHO craGimbHEM. CraHom Ha 2023 p. BigOymucs CyTTeBI 3MiHH: TpHBajia
TpaHcdopMamis CcagoBO-MAPKOBUX JIAaHAMA(PTIB y MAaJONOBEpPXOBi, OCOONMBO Ha IBHOYI MiCTa; MUITHKH
MaJIONOBEPXOBUX JIaHAMA(TIB MOMITHO 3’sBisuMCS cepej OaratomoBepxoBux. Ilmoma cagoBo-mapKOBUX
naHqmadTiB 3MEHIIMIACh, i BOHM CTanu OulbIl po3ocepemkeHuMu. [Ipomuciosi ypOomanamadTH 4acTKOBO
TpaHcdopMyBanucs y 0OaraTomoBepxoBi, OCOOIMBO Ha IIBHIYHOMY 3axoni Ta miBAHI Micta. IloGivyHi THIH
ypOonanamadTiB, Xxoua i He Oynu 4iTKO BH3HaueHi B Mexkax [ IC-kacudikarii, Takoxk 3a3HAIN 3MiH: HANPUKIIA,
IIPOMHCIIOBI TepuTopii neperBopucs Ha komepuiitai (TPL] «Kuisy, «ExBatopy), arponanamadry — Ha TadanbHi
(HOBI KJ1a/I0BHII[a, MEMOpIaNn) Yl KOMYHIKaTHBHI (TPaHCIOPTHI PO3B’sA3KH). BCTaHOBICHO MOCTIIOBHICTD eTamiB
TpaHcdopMamii: Bifl OCBOEHHS TEPHTOPIl 10 (OPMyBaHHS aHTPOIIOTCHHHX, CENbOUIHNX, MICBKHX JaHMIAadTIB i,
3pemTor, ypoonanqmadtis. JocnimxeHHs Tpancdopmaniii ypOonanamadriB € BaXIUBUM Ui IUIAHYBaHHS
TEPUTOPIii, 30KpeMa CTBOPEHHS Y1 PO3BUTKY HOBUX MikpopaiioniB (JleBana-2, Jlasypuuii, CamoBuii) i GopMyBaHHs
HOBHX THUNIB ypOonanamadris. BaxnuBo 3abesmeunty iHTerpauito yp6onanmmadrie IlonraBu 3 cinbCcbkuMH
nanqmadramu cycigHix HaceiaeHux myHKTiB (KosamiBka, CynpyniBka, Taxrtayiose). OTpumani pe3yJbTaTH
JIO3BOJISIFOTH TIIHOIIIE OLIHUTH BIUIMB ypOaHi3alil Ha CTPYKTYpy MICBKOT'O CEpEIOBHIIA Ta CIIyTyBaTHMYTh OCHOBOIO
JUTSL TIOAJIBIIOTO JTaHAMIa THOTO IUTAHYBAHHSI i i IBHUILEHHS €KOJIOTIYHOI CTIfKOCTI MicTa.

Kuirouosi ciioBa: ypbonanamadr, Buau ypOonanamaris, eBomouis ypoonanqmadry, arponanamadt, I'IC,
M. [Tonrasa.

Bi6aiorpadiunnuii omuc aua uuryBanus: [llesuyx C. M., I'nyxoma B. O. TIpoctopoBo-dacoBi Tpancdopmanii ypbomanamadriB micta Ilonrasu.
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Beryn

YpbonarmmadTi BimoOpaXkaroTh CKIamHI B3a€EMOIl
MDK HPUPOJHUMH KOMIIOHEHTaMH Ta aHTPOIOTEHHUMHU
BIUTMBAMH, II0 POOUTBH X JOCIHIJKEHHS BAKIUBHM IS
PO3YMIHHS 3arajibHUX TEHJIEHII MiCBKOTO PO3BUTKY 1
eKOJIOTIYHOTO CTaHy MiICBKOTO CepeloBHINa. BUHUK-
HEHHS Ta PO3BUTOK ypOonaHamadTiB XapakTepu3yeThCs
MMOCTIHHOI TPaHCPOPMAIIEID OJHOTO BHIY B IHIIIHA,
a BUBYEHH X €BOJIIOLI] Mac Ha MET1 MAKCUMAJIbHO BUKO-
pucTaTd Il 3MiHU JUIS ONTHMAIBHOTO JIAHAA(QTHOTO
IUTAaHYyBaHHSA TEPHUTOpii. AHaNI3 MPOCTOPOBO-YACOBHX
3MiH yp60naH)1maq)TiB M. [lonTaBu m03BOJSIE BUSIBUTH
IlI/IHaMle TpaHC(popMaum mo BigOymucs IpOTArOM
OCTaHHIX JECATHIITh, 30KpEeMa PpO3IIUPEHHS MICBKHX
TEPUTOPil, 3MiHYy BHKOPHCTAaHHS 3€MeJb Ta BIUIUB
JISUTBHOCTI JIFOMHU Ha TpupoaHi nanamadru. [TonTasa,
SK 1 OaraTo 1HIMX MicT YKpaiHH, IepeknBae iHTEHCHUB-
HUH Tpoliec yp6aHi3aui'1' 10 MPU3BOJIUTH JO 3HAYHHMX
3MiH y CTPYKTYpi Ta q)yHKmOHyBaHHl ypOonanmmadris,
JOCITIZKEHHS IIUX 3MIH € HEOOX1THUM JUIsl TUIaHYBaHHS Ta
VIpaBITiHHSA MICBKUM cepepoBuieM. Bukopucranus I'IC
JIO3BOJISIE TIPOBOJIUTH O1NTBIN TOYHUH 1 NCTATBHUNA aHATI3
TpaHcdopmanii ypOonmanamadTiB, 3abe3rnedye BHCOKY
TOYHICTh 1 HAOYHICTh pe3yJbTaTiB, CIpHsE OLIHIN
eKoJIOTiYHO]I cTiiikocTi MicTta. Lle mo3Bose po3pobsiTH
3aX0OM A 3MCHIUGHHS  HEraTHBHOTO  BIUIMBY
ypOaHi3amii Ha MPUPOAHE CEpEeNOBHILE Ta MOKPAIICHHS
SIKOCTI JKHUTTS MeIIKaHIiB. JlocaimkeHHs TpancdopMmariii
yp6onanmmadtis M. [lontaBu € BaXKJIMBHUM 1 CBOEYaCHUM
BHECKOM Y PO3yMIiHHs MPOLECIB MICHKOIO PO3BUTKY,
30epeKeHHs €KOJIOTIYHOTo OalaHCy Ta CTBOPEHHS CTAINX
YMOB JUIS JKUTTS HaceneHHd. Lle nocnipkeHHs He nuie
PO3LIMPIOE HAYKOBI 3HAHHSA y raiy3i ypOaHICTHKH Ta
reorpadii, aje i Mae IpaKTHYHE 3HAYCHHS /TSI MiCBKOTO
[UIAaHYBaHHS Ta YIIPABIiHHS.

MeTo10J10T14HI Ta METOANYHI aCIIEKTH JTOCIIIHKEHHS
ypbonanmmadTie po3podnaeHo B mpaipsix [. JleHucuka,
O. Omutpyxka [1], JI. Copokinoi [2], FO. Suentroka [3],
I'. Tirenko Ta JI. BackakoBoi [4] B. LLypoBoi [5]. Okpemi
mocmimxenas JI. Bymam i [O. [Imutpenka  [6],
O. Kopanenko [7], B. Beuepcbkoro [8] mnpucesueni
icTopii opmysanns Micekoro mpocropy IlomraBu sk
HpOMl)KHOI‘O erarry B (hopMmyBaHHI p6onaHz[ma(pTlB
micra. C.IeBuyk Tta B.Imyxora y crarti «[eo-
npocTopoBuid aHaniz ypbonanamadris M. [lonraBuy [9]
OXapaKTepHu3yBalld YMOBH Ta (akTopH iX GopmyBaHHS i
3aIlpONOHYBaJIM MOJENb ypOonaHamadTHOrO panioHy-
BaHHS MICTa, B sIKiii BHOKPEMJICHO TaKi TWUIH: Oararto-
NOBEPXOBHH 13 TMPOMHCIOBHM Ta MAaJOIIOBEPXOBO-
CEJIBOMIHUN 3 IUITHKaMH CaJOBO-NIAPKOBOIO Ta arpo-
nanmadramu; 0araTornoBepXOBHH 3 MPOMHCIOBHM Ta
MaJIOIIOBEPXOBO-CENILOUIIHUN 3 HE3HAYHUM POCIMHHUM
MIOKPHUBOM; MAJIONIOBEPXOBO-CENBOUIIHUI 3 HE3HAYHUM
POCIIMHHUM TIOKPUBOM Ta 0araToroBEpXOBUH CENBOUII-
HUH 3 TUITHKaMH CaJ0BO-MTApPKOBOTO Ta aKBaJIaHIIIa(TiB.
[Ipore nocnmifkeHHs, $Ki CTOCYIOThCS €BOJIIOLII Ta
Tparchopmarii ypoonaramadTiB M. [lontasu ympomosik
OCTaHHIX JICCSITUIIIT 11e HE TIPOBOIMITHCS.

Meta gocaiKeHHs

Mera JOCHiKEHHS Tojsirajla y BCTaHOBJIEGHHI
MIPOCTOPOBO-YACOBI 3MiHHU B CTPYKTYpi ypOonmanamadTiB
M. [TonraBu 3a 1985-2023 pp. Ta 3mifiCHUTH IX Teo-
MIPOCTOPOBUI aHAITI3.

Marepiann i meToau

[lig yac BUKOHAHHS TOCHTIIHKCHHS 3aCTOCOBYBAJCS
METOM  CHUCTEMHO-CTPYKTYPHOTO  aHajizy s
JNOCTIDKCHHSI CTaHy BHUBYEHHS ypOomaHmmadriB Ta
0co0MBOCTEN 1X €BOJIIOLIT, YAOCKOHANIEHHS Kiacudika-
mii  ypOomanmmagTiB.  MeTon  peTpOCIEeKTHBHO-
XOPOJIOTTYHOIO aHaJIi3y 3aCTOCOBAHO JJIs 3iCTaBJICHHS Ta
BUSIBJICHHSI 3MiH Y TEPUTOPIaIbHOMY aHalli3i OCHOBHHX
TuniB ypoonanamadtis y micti B 1985, 2000 Ta 2023 pp.
Kaprorpadiuni Ta reoindopmaniiiui METOIU
BUKOPHUCTAaHO TIPH YKJIAZAaHHI MOJENi IPOCTOPOBOI
po30ynoBu M. [lonraBu, npemmdpyBaHHI KOCMIYHHX
3HIMKIB B cepenoBuii «EO Browser» 3 BUKOpHCTaHHSIM
CIEKTPaIBbHUX KOJBOPIB, a TakoX mporpamy «QGIS» —
A CTBOPEHHA  KapTorpadidHoro  marepiary 3
Bizyaiizauii IMPOCTOPOBO-4acCOBUX 3MiH THIIB YypOo-
nasamadTiB, IX TEOPOCTOPOBOTO aHATIRY.

Martepianii  JOCHIIDKCHHS — KOCMIYHI  3HIMKH
cymytauka «Landsat-5» Bim 28 xoBtHA 1985 p.,
30 Bepecust 2000 p. Ta cymyrtHuka «Sentinel-2» Bix
28 sxoBTH: 2023 p.; onnaiiH cepenopuiie «EO Browser»;
nporpamu «QGIS» Ta muarin «dzetsaka», pesynbraTi
BJIACHHX CIIOCTEPEKCHB Ta y3araJbHEHb.

Pe3yabTaTi Ta iX 00roBOpeHHs

CydacHi IocHiKeHHs JNaHAmMAPTIB XapaKTepu3y-
IOTBCS HE JIMIIE TJHOOKUM BHBYCHHSIM IX OY/IOBH,
PI3HOMAHITTSA, a i NPOTHO3YBAaHHSAM XapaKTEPHUX VIS
HUX TpaHcdopmalliii, 30kpeMa MPUPOTHAX nanamadriB y
ix momudikamii — aHTPOMOreHHi naH;[ma(an Ta BJIACHE
ypbonanmmadtia. Po3BUTOK Ta  ypi3HOMAHITHCHHS
OCTaHHIX IPOJOBXKYETHCS 1 B HAIIl Yac.

3arajbHOMOIIUPEHOO kiacudikamiero yp6o-
nmaeamadTiB € iX oI Ha cenpOuIIHI (0araTornoBepxoBa,
MaJIONIOBEPXOBa, CTHXiHA Ta JayHa 3a0ylnoBH),
TPaHCIIOPTHI, IPOMUCIIOBI, arpoylaHmmadTH, Jico-
TOCIIOIAPCHKI, BOJIOTOCTIOIAPCHKI, GemirepaTuBHi,
CaKpajbHi, Mapa3sUTH4HI jAeBacToBaHi Tomo. OJHaK,
TaKA{ TMiOXiJ HE BPaxOBY€ HAABHICTh MPHPOTHUX
nanamadTiB y cTpykTypi ypOonanamadTis Micra.

O.XKene3nsak BuUmisie HACTYHHI THIH  ypOo-
nanmuadTy:
-3a  KoH(pirypamiero (KOMIAKTHUH, JTiHIHHUH,

KUTBIICBH, KIIMHOTIONIOHWIA, pajiabHIA);

- 32 apXITeKTYPHO-IDIAHYBAJIIFHOIO CXEMOI0 (MOHO-
HEHTPUYHUH,  TIONILEHTPUYHUH, 0e3  BUpPaKEHHX
[IEHTPiB); 3a TNpPU3HAYECHHAM Y (YHKIIOHYBaHHI MicTa
(caHiTapHO-TITIEHIYHUIA,  JKUTJIOBHU,  KOMEPI[iIHUH,
eCTeTHYHUH, KoMyHikariitauid Tomo) [10]. T. Yupkora i
C. CTonOmoB mOpoOMOHYIOTh  KiIacH]ikaiio  ypoo-
naaamadTiB 3a 3MiCTOM, BUIUISIOUN TP OCHOBHI KJIach
MICBKUX JaHAMIA(TIB: CETUTEOHI, TPAHCIIOPTHI, IHIII
naaamadTy, o0 BU3HAYAIOTh QYHKIIIOHATBHI 0COOINBO-
cti micra [11].

3 ypaxyBauHs MoxuBocTer ['IC HominmsHO BUALIATH
OCHOBHI Ta moOiuHI THUnHM ypOonangmadriB Micra.
Cepexn OCHOBHHX: NPOMHCIIOBHH (3aliMae 3HauHI Tepu-
TOpii, YacTO BIAPI3HAETHCS HASBHICTIO IHTEHCHBHHX
aTMoc(epHUX 3a0pyTHIOBaYiB, IPOMHUCIIOBI MalilaHUMKH
1 CKIaAChKi 30HM TOTAaHO O3€JCHEHi, Ha iX TepuTopii
NepeBakae pyAepaibHa POCIMHHICTB); OaraTrornoBepxo-
BUI (BH3HAYa€ OCHOBHI pHUCH «0OMMYYsT» MicTa,
CKJIaJIA€THCS 3 PI3HOBUCOTHOT )KHUTIIOBOT 3a0yI0BH MiCTa);
MaJIONIOBEPXOBUiA XapaKTepU3y€eThCs HE3HAYHOIO
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OIUTBHICTIO 3a0yI0BU Ta YepryBaHHAM OUISTHOK CaJI0BO-
napkoBoro ypOonanmmadry); cagoBo-mapkoBuii, ado
pexpeaniitHmii (mpencraBieHMIA JicomapkaMmu,
JIYKOITapKaMH, MICbKUMH 1 3aMICBKMMH NapKaMH 3 peKpe-
arifHIMu QYHKIISIMH, OJIaroycTpoeM i oOIagHaHHAM —
NapKu KyJbTypH Ta BIINOYHMHKY, CIHOPTHBHO-03I0POBYI
30HM); akBasaHAMa(T (TaHAmadTH PiYoK, 03€p i CTABKIB,
SIKI yMOBAaX MICT € 3aperyJibOBaHUMH, BUKOHYIOTh PEKpe-
aliiHi 4K caHiTapHO-TirieHiyHi ¢yHKuii). [ToGiuHi THIH
ypOonmanamadTy: KOMEPIIMHHN (XapakTepU3yIOThCS
HE3HAYHOIO IUIONIEI0, alle MacoBICTIO cepen Oararo-
MTOBEPXOBOTO, BiJICYTHICTIO TPHPOTHHUX JaHIIIA]TIB,
3a3BMYall  TPENCTaBIE€HI  BEJIMKMMH  TOPTOBHMH
LIEHTpaMH, pUHKaMH TOIIO); I€BACTOBAaHMI (HaidacTime
TIpeCcTaBlIeHi Kap €pHUMH BUIMKaMH Ta BiJIBalaMH B 30H1
BUIOOYTKY OymiBETBHHX MarepiajiB); KOMyHIKaI[iifHUAN
(cierudivna dopma ypOaHizoBaHOTO JaHIADTY, TKUH
PO3BHUBAETECS Y 3B’S3Ky 3 OYAIBHHUIITBOM 3aNi3HHIb
Ta MIOCCHHUX JIOPIT); arpOKYIbTYPHUH (CKIQTA€THCS 3
nmaHamadTiB OKpeMHX HAcelIeHWX NYHKTIB y CKJIami
MiCTa, a TAKOX JIAYHUX MACHBIB, IMOJIIB, JYKIB 1 CaliB);
tTadabHUN  (CKJIAZAae€ThCS 3 TIOXOBaHb, KypraHiB,
KJIaJIOBHUIN); OejirepaTuBHUN (YTBOPHBCS B PE3yJbTaTi
BEJCHHS BOEHHUX I} 9M SIK Pe3yJIbTaT 000OpOHH MICTa).
BigbinicTe  AOCHIAHUKIB  PO3IJISIAIOTH  PO3BUTOK
ypOonanmmadty BiJl TPUPOIHOTO IO AHTPOIIOTEHHOTO,
a TOTIM 0 CEabOHUIIHOTO Ta BiacHe ypOonanmmadry.
Ane npouec (opmyBaHHS ypOonaHAmadTy HE 3aBXKIU
PO3MOYHMHABCS 3 CENBOUIIHOTO JaHAMA(Ty, OCKIJIBKH HE
KOXKHUH HaceJeHUH ITyHKT 3r0JI0M TpaHC()OpPMYBaBCs B
Mmicro. OCHOBHMMH  HalpsAMKaMH  IE€PETBOPEHHS
nma"qmadry B ypooranamadT €: 3HUIIEHHS TPUPOIHOTO
POCIMHHOTO 1 IPYHTOBOI'O IIOKPHUBY JUIi PO3POOKH
MiHEpaJIbHUX PECypCiB; pEryJoBaHHS CTOKIB pPiuoK
Ta IHIIMX BOJOTOKIB BHACIIIOK CTBOPEHHS BOJOCXOBHIL;
BUKOPHCTaHHA 3eMii mig OymiBHUIITBO JOpIr Ta
IIDKEHEpHUX CIIOPY[l; BiOUyKEHHS 3€MeNb MiJ OYMCHI
CIOPYAM 1 MiCIIS 3aXOPOHCHHS Ta YTHJIi3allil BiIXOiB;
CTBOPCHHS IITYYHOTO POCIMHHOTO IOKPUBY B Canax
ta mapkax [1]. Tpaunchopmaris ypOonmanmmadTis €
0araToCTyneHeBUM TIpoIIECOM, 1110 BimoOpaxae
NOCTYIOBE BTPYYaHHs AiSJIBHOCTI JIIOJMHU y TPUPOJHI
eKOCHCTeMH. [loYaTKOBMI eTam LbOrO  HpOLECy
PO3MOYMHAETHCS 3 OCBOEHHS TEPUTOPI, 1110 TPU3BOJHUTH
1o (hopMyBaHHS aHTPONOTeHHUX JaHAmadTie. Ha mpomy
piBHI BiOYBalOThCSl MOMIpHI, ane HE3BOPOTHI 3MIHU:
3MIHIOETBCSI TIPYHTOBHH TIOKPHB, BHKOPHCTOBYIOTHCS
HeNpHUpoAHi Marepiasd B OyIIBHUUTBI, TpaHchopMmy-
€ThCS MiKpoKITiMaT, (iopa ta dayna. Lli 3MiHu Bu3HAYa-
I0Th TEpPeXi| M0 CeLOMIHOrO JaHAmadTy, s IKOro
XapakTepHe IHTEIPYBaHHA JIIOACBKUX IMOCEJCHb Yy
npupoJHe cepenosuile. HacTynmHuM erarnom € repeTBo-
PEHHS ceNbOMIIHOTO JaHIadTy Ha MICBKUH, 10 CYNpo-
BOJDKYETBCS BHOPSAKYBaHHSAM TEPUTOPIi, 3POCTAHHAM
3a0y/moBH (MaJOMOBEPXOBOi Ta 0araTOmoBEpPXOBOI) Ta
3HAYHUMH 3MiHaMH y IPHPOIHOMY cepenopuili. OmHaK,
MIPUPOJIHA CKJIA/I0OBA YAaCTKOBO 30€piraeTbcs y BUIIIAIL
MapKiB, CKBEpiB, BOJAOWM 1 3aJUIIKiB arpoiaHmmadris.

[opanpmmii  po3Butok  ypOonanamadry  Xapak-
TEPU3YEThCS  IIEPEBaXKAHHAM  0araTtormoBepXxoBOi  Ta
npoMucioBoi  3a0ygoBH, IO CYIPOBOIKYETHCS
30UIPIICHHSM IUION[ 13 IITY9HHM IOKPHTTSIM 1
CKOPOYEHHSM MPUPOJHHUX TepuTopin. DopMyIoThCS

OITY9HI peKpeariifHi 30HW, 3MIHIOIOTBCS TPHUPOIHI B
OIOWMHU  BIAMOBIAHO 10 TmOTped MicTa, MO €
BH3HAYAFHAMH O3HaKaMu ypOomaHmmadry. 3pemToro,

yp6onanamadTi 00’ €qHYIOThCS B ypOaHi30BaHI TEPUTO-
pii, e JOMiHYIOTH 0araToImoBepXOBi JKUTIIOBI Ta TPOMHUC-
JIOBi 30HM.

Y mopeni Tpancopmanii ypOormaHImadTy BUALISA-
€TBCS TPH KIIIOYOBI €TaIlH:

1) dbopmyBaHHS ceTpOUIIHOTO JTaHIAPTY;

2) mepexiz 10 MiCbKOTO JaHaAmadTy;

3) koHCOMmigamist ypoonanamadTiB y €auHI ypOaHizo-
BaHi TePHUTOPIi.

KoskeH i3 ux eTarniB CynpoBOKY€THCS 3SMEHILICHHSIM
MPHUPOIHOI CKJIAI0BOI Ta 30UIBIICHHAM TEXHOTEHHOTO
HABaHTAXCHHS, IO CTBOPIOE HEOOXITHICTH ajamrarii
YOPaBIIHCHKHAX MIAXOMIB 0 30€peXeHHSI eKOJIOTi9HOTO
Oamancy.

EBomoriist ypbonanamadry Takox BiIOYBaeThes i B
Horo Tumax. HaliOinbln xapakTepHUMH € Taki 3MiHH:
MAaJIOTIOBEPXOBHH MEPETBOPIOETHCS B OaraTomoBepXOBHi;
NPOMUCIIOBUH B peKpealiiHuid, 3pigka B CaJ0BO-
MapKOBHU; MPOMUCIIOBHIA TpaHCPOpPMYyeThCS B OaraTto-
MIOBEPXOBHIA, arpojanAmadT — y MajornoBepXxoBuil.

3-moMi>k YUHHHKIB (hopMyBaHHs ypOomaHamadris
BU3HAYAIILHUMH € pesibed, KIIMaT, IPYHTH, POCIUHHUM
CBIT 1 BHYTpIIIHI BOAW; CTaH IPUPOJHUX JaHIMIA(TIB,
HaCeJIEHHS Ta 0COOJIMBOCTI ICTOPUYHOTO PO3BHUTKY MicCTa.

Micro [IlonraBa po3ramoBaHe Ha pPIBHUHHOMY
[TonTaBchbKOMY IIIATO 1 HOTO KPYyTOMY IPHPIYKOBOMY
CXWJIi, 1 TEPUTOPIS HAICKWUTH JO KPAHBOI MiBICHHOT
YaCTHHM  ATJIAHTUYHO-KOHTHHEHTAIBHOI  HOMIpPHO
BOJIOT01, TIOMIpHO TeTu10i KiIiMaTu4HOi obOnacti. BomgHuit
GaceiiH MmicTa BKiIroyae Oinbi Hixk 100 BogHUX 00’ €KTIB,
a came: 76 craBkiB, 3 piuku Ta 22 cTpyMKu. B mexax
MicTa TIpEeICTaBIeHI pI3HOMaHITHI TUIM IPYHTIB,
BKJIFOUAIOUH YOPHO3EMH, TEMHO-CIpi Ta Cipi JIICOBI IPYHTH
JicocTenmy; 3HAYHOIO MIpOI0 TMONIMPEHI TEXHO3EMH.
Ha tepuropii wm. [lonraBu 3Haxomutbes 20 mapkis,
28 ckBepiB Ta 12 OynbBapiB, 3aranbHa IUTOMIA 3€JICHUX
Haca/pKkeHb ckiianae 360,77 ra, 3aiimaroun moHan 15 %
miomti micta [9].

3aranbHa YHUCENBHICTH JkuTeniB M. [lonraBu Ha
01.01.2023 p. cxmamama 275573 oci6 [12]. Cepemus
rycToTa HaceleHHs B Micti 2528,6 ocio/km?.  Haii-
OimpmmM o umcenbHOCTI € KuiBchkuil paifoH, sSKui
oxoruttoe [leHTpanbHy 4YacTHHA MicTa Ta MIKpOpadOHH
IIymkapiBcekmi, Bpainkm i palioHH MarxomOBEpXOBOI
3a0ymoBu — HOpiieka, Pu6r, Skipmi. I1leBueHKiBChKHI
pailioH Mae TepuTopii IMIIBHOI 3a0ymoBm Oararo-
noBepxiBkamu — Caau-1, Canu-2, OrHiBKa Ta AJIMa3HHU.
Came ocTaHHIM MiKpopaioH 1 € HalOLIBII YNCETBHUM Y
MmicTi — TyT npoxwuBae nonaja 30 tuc. xurenis. [loxins-
CBKHUH paifoH MicTa € HAWMEHIINM 3a KUTBKICTIO JKUTEIIB.
Jlume MikpopaiioH 0OaraTonoBepxoBOi 3a0ymoBH —
JleBama Mae dYHCENBHICTH ONMM3BKO 25 THC., pemiTa
TepuTopii paioOHy — e OKpeMi HaceleHi IyHKTH —
Momnactupceka ['opa, 3arurnnuii, JlyOnsHimuHa, sKi
MAaroTh OJIM3BKO 2—3 THC. MENIKAHIIIB.

3rigHo 3 nocmimkenHsmu O. Koanenko B icropii
dopmyBaHHs Mickkoro mpoctopy IlonraBm MokHa
BUJIUTUTH JICKLIBKA €TaliB, TOMIXK SKHX — 100a paHHBOTO
3amiza (VII-III cT. 10 H. €.) Ta ciBepcbKO-1aBHROPYCHKUN
nepiog (IX cr. — mepma uBepts XV CT.) 3aCBIAYYIOTH
icTopito ocBoeHHs i€l Tepuropii. HactymHuii mepion
XapaKTepU3y€eThCs MOAATBLINM TEPUTOPIATEHIM
3pOCTaHHAM MiCTa i BiIMTOBIIHO YTBOPEHHSAM CEIbOMIII-
Horo Jjanamadty. Y 1640-x pp. Bunukia [TonraBchka
(oprens, i cTara HAUTOJIOBHIMIO YaCTHHOIO ypOaHiCTH-
yHoro yropenHs. Oxpim ¢opreni, ToOTO cepeamicts,
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MICBKHH MPOCTIp BKJIIOYAB y ceOe MepeaMicTs Ta MiChKi
cella IO YTBOPWIM JIEKiIbKAa TEPUTOpIAIbHUX PiBHIB.
VY npyriit nonosuHi X VII ct. Masypiska Tta [login cramm
nepummMu niepeamictsamu [lonTasu, siki Oy 3acCHOBaHI
me B mepmiii momomHi XVIIcr. BHacmizok mmoro
¢dopuTaaTy (MepeaMicTs) OTpUMAITH XapaKTepHE TUIaHy-
BaHH:. OCOOMMBOCTI TUTaHYBaHHS (YOPIITAATIB BKIIOYAIN
HEperyJsIpHICThb, 3aJICKHICTh BiA JaHgmadry, po3mi-
LIEHHS 3a0y/10BH B3J0BXX JIOPIT, TPOIOBKEHHS TOJIOBHUX
BYJIHIb MIiCTa Ha TEPEIMICTi, BCTAHOBJICHHS TOJOBHHX
BYJIMIb NapajelbHO JO BOJOJUIIB Ta OCEH JIOJIWH,
a BTOPUHHUX — NEPIEHANKYJSIPHO A0 HUX, TIEPEBaKaHHS
HE KBapTallbHOI, a KyTOBOi 3a0yZ0BH, OCBOEHHS CXWJIIB
0amoK Ta ICHYBaHHS BENHKOI KIBKOCTI TIPOBYIJIKIB.
BmwkHi oxonuIi, Taki SK MPUMICBKI cena, cinoboau Ta
XyTOpH, Oy TepUTOPiaIbHO Ta EKOHOMIYHO OB’ s13aHi 3
MICBKHM LIEHTPOM, & TIPH ITOJATBIIOMY 3pOCTaHHI MiCbKOT
TepuTopii BOHU OyIIH BKIIIOYCHI JO MiCHKUX MEX.

VY nepiox 3 apyroi nonounu XVII cT. 10 cepenunu
XVIIcr. w.llonraBa ¢YyHKOIOHYBAIO SK  LEHTP
IMonrtaBchkoro moiky. [IpoTsAroM mBOro 4Yacy B MiCTi
moyanud ¢opmyBaTHca Mickki naamadrTu. Ilonraa
oTpuMalia BlacHy KOMITO3HLIIHY CTPYKTYypY, cpopmyBa-
BCSl aAMIHICTPAaTHUBHUI Ta TOPTIBEJILHUN LEHTP, @ TaKOXK
3’sBuaKMcs  crenudivni  OymiBmi, HEOOXimHI I
¢ynkiionyBanns ¢opreni Ta Micta. Takoxx BimOyrocs
PO3LIUPEHHsT MiChKOI TepuTopii Ha MOHACTHPCHKY
Topy, 3a0ynoBa cxuiiB OajdoK Ta HH30BUHHHX UITHOK
Mik CobopHuM MaiiiaHoM Ta IHcTUTyTChKOIO ['OpOIO.
Y XVIII cr. MicTO Mamno 4iTKy KOMITO3HUIIIHY i€papXito,
OHMM 3 OCHOBHHX eJieMeHTiB sikoi OyB CoOopHwuii
MaiiiaH, Ha IKOMY PO3MIlLTyBaJIMCs Y CIIEHCHKHI cOO0p Ta
Marictpar. Came 11i 00’ €KTH BiirpaBaiu BaXXJIHBY POJIb y
IUTaHYBaHHI ICTOPMYHOT 4YacTHMHM MicTa, w0 Oyia
aKIEeHTOM pafianbHOi 3a0yIOBH Ta TMPOCTOPOBOT
cTpyKTypH ¢opreni [7].

3 kimmg XVIIcr. mo mouarky XIX ct. Ilonmrasa
HepeTBOpHIIacs 3 MOJIKOBOTO MicTa Ha TOBITOBe, a 3 1802
mo 1917 pp. ¢yHkuionyBama sk meHTp lloaraBchkoi
ryoepuii. Ilix wac mporo mepiomy Micto Oyino mepe-
IDTAHOBAHE i aJIMiHICTPATUBHUN HEHTP OYB IepeHeCeHUH

Ha HOBE Miclle, 1[0 1 CTajO KOMIIO3HIIHHUM BY3JIOM
panmianpHOI 3a0yJOBH. 3MIHHWIIMCS KOMIIO3HMINIHI oOci,
KpiM TOJIOBHO{, BiIOYyJIOCS 3pOCTaHHS MiCBKOi TEpHUTOPil
3a paxyHOK HiBHIYHO-3aXiTHUX IUISHOK, IO TPWISATAIN
o ¢opreni, 3a0ymI0Ba HABKOJIO HOBOTO IICHTPY, SKHU
3’BHUBCA Ha paHilie He 3a0yI0BaHii TepuTopii.

22 BepecHst 1937 p. Oyma crBopeHa IlonraBchka
obmacte i3 meHtpoMm y M. IlomraBi. e cnpuumzmo
YXBaJIEHHS APYTOT0 TeHEPAIbHOTO IaHy PEKOHCTPYKIIT
Mmicta y 1938 p. Leit mman mepembayaB CTBOpEHHS
IPOMAJICHKHX, JKHTIOBHUX Ta IPOMHUCIOBHUX  30H,
3 BUHECEHHIM (aOpuK 1 3aBOMAIB 3a MeEXi >KUTIOBHX
paiioHiB, a TaKOXK 3aKJIaZaHHS HOBHX IMAPKIB i CKBEPIB.
InrencuBHa 3a0ymoBa BigOyBasiacsi Ha  KOJHIIHIX
OKOJIHIIIX MicTa, TakuX sk [laBienku, KOpiieka, Jlicok.
Y 1946 p. Oyno npUHHATO PillIeHHS PO aAMIHICTpaTHBHE
Ta TOCHOAAPCHKE MiAMOPSAAKYBaHHS MICTY OKpalHHHX
cin Axkimi, Pubni, bpainku, TepuiBmmaa, Oraika, Marna
Pynka ta KpuBoxarku.

Ha nouatky 1960-X pp., Koqu po3mnodanocs OyIiB-
HHITBO 3aBOJy IITYYHUX AJIMa3iB, )KUTIOBE OYAiBHHUITBO
MepeBayKHO TEPEHECNIOCs] Ha IIBJACHb MICTa, J€ BHHHK
HOBUHM IKHTIOBHM MacwB — AnmasHuid. Y 1973 p.
noyajgocst OYyJIBHUITBO HOBHX J>KUTJIOBUX MAacuBIB —
IIymkapiBcekmii i bpainku, ne Ha cepenunay 1980-x pp.
MPOKUBAJIO TI0 COPOK THCAY MelKaHuiB. s Toro,
mo0 MoeTHATH BiNANeHi TEpUTOpii MicTa, HAIPUKIHII
1980-x pp. 30ymoBaHo Mikpopaiionun Camu-1, Camu-2,
OrHiBKa, fKi CTalHM MPOJOBXKECHHSM IO BXKE ICHYIOUHX
paiioniB Anmazuuii Ta I[lymikapiBChbKuid, TAKUM YHHOM
3aBepmuBIIM  (OPMYBaHHS €IHHOTO ypOaHICTHIHOTO
MPOCTOPY B MiBJICHHO-3aXiHIl YacTUHI MicTa [6].

CydacHa po30ymoBa MicTa TpUBae B MiBICHHIN
ii wactTuHi — Mmikpopaiion CanoBuil Ta B MiBHIUHIA —
109 wmikpopaifoH. 3rimHO 3 TCHEpPANFHUM ILIAHOM
po3BuTky [lonaTaBu B HalOIMKYOMYy MaiOyTHHOMY
MaloTh 3’SBUTHCS Mikpopaiionn JleBanma-2, Ha TiBACHB
BiJ Bke icHyrouoro JleBaza, Takox mojainsIia po3oymaoBa
109-ro Ta JlocmimHOro Mo, a TakoX po30ymoBa
MikpopaiioniB OrniBka i IOpiiBka (puc. I).

YMOBHI NOIHIAYEHHA

Mewi m. Nontasw cranom Ha:

3 1650 -vi pp
73 1857p.

1988p.

2023,

meri agMiHICTRaTHEHINX
paiouia micta

Puc. 1. Po30ynoBa M. [Tonrasu 3 1650-x pp. mo 2023 p.

Amnauti3 Tpancdopmartii ypoonanamadTie M. [Tontapu
NPOBOJIMBCSI HAa OCHOBI MOPIBHSHHS PI3HOYACOBHX
3HIMKIB cymyTHHKa Landsat-5 3a 28 xoBTHs 1985 p. Ta 3a
30 Bepecust 2000 p. a Takox cymyTHHKa Sentinel-2 3a
28 wosTHs 2023 p.

HeumdpyBanns 3HiMKy 3a 28 >xoBTHS 1985 p.
(puc. 2) 3 Bukopucranasm mnporpamu QGIS Ta miariny
dzetsaka moxasano mepeBakaHHS CaJlOBO-NIAPKOBOTO Ta
MaJIONIOBEPXOBOTO B ypOoaanaAmadTHINA cTpyKTypi MicTa.
3HayHi IUIOIII 3alMalOTh AUISIHKM BiJKPUTOTO IPYHTY,
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me MaiiOyTHI paiioHH 0araTOIOBEpXOBOi JKUTIIOBOI
3a0ynoBu — OruiBka, JleBama, Camu-2. Ha xapri
i1eHTH(}IKOBAHO TPOMHUCIOBHUI ypOoianamadr, sSKuit
CKOHIICHTPOBAaHUI Ha MIBHIYHOMY-3aXOfi, MIiBAHI Ta
cxoxi wmicrta. BkpamieHHs —TpPOMECIOBOTO — ypOo-

naHamadTy TakoX MOMITHI Ha Beii Teputopii [Tonrtasu.
BaratonosepxoBuii ypoonanamadT CKOHIEHTPOBAHUN y

[entp,

TakuxX palioHax MicTa — [TymxapiBchKui,

>

Jeumdpysanns 3HiMKy 3a 30 Bepechst 2000 p. (puc. 3)
MOKa3ajo CyTTeBI 3MiHM ypOojanamadTiB Micra.
3MEHIIWIINCS JUISTHKH CaJ0BO-TIapKOBOr0O JaHAmagTy,
HATOMICTh 3’SIBUBCS MaJIONOBEpXOBHi ypOonanamadr,
0co0nMBO Ha mMiBHOYI Micta. 30UIbIIMIIAch 3a0ynoBa
paiioHiB, sIKi B MHHYJIOMY OyJIH OKpEMHUMH HaceleHHUMH
myHKTaMu — PuOi, SIkiBii, 3’sIBIUTHCS JayHi MTOCEICHHS
B paifonax Yepsonoro Illmsixy, BakynenuiB. bararo-
MOBEPXOBUH  ypOomaHmmadT 3HAYHO PO3LIMPHBC,

3. Tunu yp6onaz[

. Pc.

Amnani3 3HIMKY 3a 28 sx0BTH: 2023 p. (puc. 4) noxazas
nojansiry Tpanchopmarito ypoormanamadris. Ha micmi
Ca/IOBO-NIAPKOBUX Ta  arpojaHamadrie  3’sBuUInCS
MAaJIONOBEPXOBi ypOonanmaTy, 0COOIUBO Ha MiBHOYI
Micta — paiionu cin Monactupcska ['opa, fkiBui, 3arui-
HUH, TIOMITHA AWHAMiKa 00’€IHAHHS paHOHIB Malo-
MOBEPXOBOTO 3 IHIIMMH THUIIaMK ypOonanamadriB micra.

BararonoBepxoBuii ypOomaHamadpT craB OUIBII
po3ocepemxenum B IlonTaBi, ame JokKami3amis B
HAWOLIBIINX JKUTJIOBUX MAacHUBaX MicTa 30epiraeTbes.
TpaanniiHo  KIacHUQIKyIOTbCS ~ OCHOBHI  KHMTJIOBI

Puc. 2. Tnn yp6onaHn1ﬁaq)TiB M. [Tontasu, 1985 p.

Anvazanit. OKkpeMi TUISTHKE MOXKHA CIIOCTEPIraTh cepen
MIPOMHUCIIOBOTO Ta MAJIOTIOBEPXOBOTo ypOonaHamadris.
MarnomnoBepxoBuii  ypOonanamadt — 1€  KOJNHUIIHI
Hacesieni nyHktu HOpiiBka, ITymikapiBka, KpuBoxarku,
SKI BKJIIOYEHI JO CKJIaly MiCTa, CKOHLEHTPOBaHUI
3/1e0LIBIIOTO IOMIXK Ca/I0BO-NIAPKOBOT0 ypOonanjmadry
Ha MiBHOYI, 0ararormoBepxoBOro — B MLEHTPI Ta B
MiBIEHHIN YaCTUHI MicTa.

chopMyBajHCs HOBI MIKpOpPaHOHH MICTa, Ji¢ paHilie
Oynu JiNsSHKH BiAKpUTOTO IpyHTY — JleBama 3 mpojioB-
skerHsM Ha [lozin, Caau-2, Oruika. OkpeMi ocepenku
TaKOXX  CIOCTEpIraroTbCs  CepeA  NPOMUCIOBOTO
Ta MajomnoBepxoBoro ypOonanamadris. IIpomuc-
JoBUi ypoonanamadT B nopiBHsHHI 3 1985 p. cyTTeBHX

3MiH He 3a3HaB, 30eperiiMcsi 1 OCHOBHI palOHHU
pO3TalllyBaHHS — MIBHIYHHWIA-3aXiJ, MiBICHh Ta Ha
CXin MicTa.

Mikpopaiionn wmicta — JleBagma, IlymkapiBchkui,
Anwvaznanit, Cagu-1, OrriBka. /[uHaMika MPOMHUCIIOBOTO
ypOonanmadTy Takox 30eperia JoKali3amiio B MicTi —
Ha TIBHIYHOMY-3aX0/li, CXOJi Ta MiBAHI MicCTa, ane Horo
IJIOIIA 3HAYHO 3MEHIMIacA. Y TMOPiBHAHHI 3 MUHYJIAMHU
pokamu TOMITHI TpaHcdopMalii HTPOMHUCIOBOTO B
0araToroBepXOBUil, 30KpeMa B MIBJCHHIA YacTuHI,
Je B MHUHYJOMY iCHYBaB 3aBox i Ha Kkapti 1985 p.,
s TepuTopis  KiacudpikoBaHa SK  MPOMHUCIOBUI
ypbonanamadt, 3apa3, GOpMyeThCs 0araTOrmOBEPXOBHUI
ypOonanmadT.
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ITomitHe
3MEHIIEHHS

TaKOX 3MCHIICHHA TLIOIY

CyTTEBE
CaJIoBO-TIAPKOBOTO  ypOomaHamadTy B
nopiBHAHHI 3 1985 Ta 2000 pp., criocTepiraroThes Jnie
HOT0 OKpeMi JIOKaITi3arii.

Cepen moOiuHux THIIB ypOonanamadry Takox

BinOynucs TpaHcdopmallii, 30KpeMa MepeTBOPEHHS
MIPOMHUCIIOBOTO B KoMepiiitauii. HaiiOinbii TopriBenbHi
ueHtpu Micra — «ExBarop» ta « KHiB» 11e KOJIHIIHI LeXU
3aBoniB. [lomMpeHMMHU TaKkoX € TMEepeTBOPEHHS arpo-
nmaHnmadrie  y TadameHi ab00 KOMYHIKAaIlifiHI 4n
OexirepaTtuBHi JaHAmAa(TH.

OOroBOpeHHsT PE3YJbTATIB IOCHTIPKEHHS CBIIYUTH
IIpo HOro BHECOK y PO3BUTOK HAYKOBHMX IIAXOAIB 10
aHanizy TpaHchopmalii ypOaHi30BaHUX JaHIMIAQTIB.
VY mnopiBHsAHHI 3 momepenHiMu pobdotamu [1-11], sxi
30CepePKYBATIHCS EPEBAKHO HA TEOPETHUHMX 3acajax
knmacudikamii Ta MomeroBaHHsA ypOomaHamadriB, maHa
CTAaTTS BUAULIETHCS IHTETPAIi€l0 MPOCTOPOBO-IaCOBOTO
Ta TeoiH(pOPMAIIHOTO aHamidy, L0 JO3BOJIIE BpPaxo-
BYBAaTH JIOKaJbHY crierudiky Tpancdopmariid. [ToxioHo
JO  JOCIHIiJKeHb, TNPHUCBAYCHUX reoiH(opMaliitHuM
MetojaMm KkaprtorpadysanHs [14—16], aBropu 3abe3me-
YHJIM TOYHICTh 1 JETAJi3allil0 Pe3yJbTaTiB 3a PaxyHOK
Bukopucranusi cydacHux ['1C-rexHomoriii. Houzna
MiIXOMy IMOJIATAE B IHTErpallii MpUpOTHIX KOMIIOHCHTIB
i3 ypaxyBaHHAM MiCIIeBUX yMOB Micta I[lonraBw,
IO paHillle 3IMINAIOCA 11032 YBarol y NOAIOHHX
nociimkenrsax [10, 13, 17, 18]. YrikameHICTE poboTH
TAaKOX TMOJISITa€ B AaKIEHTI Ha EKOJOTIYHO 30aiaHco-
BaHOMY MiCBKOMY IUTaHYBaHHI, 4Oro He OyJO BITUHM3HSA-
HuX aHanorax [12, 19, 20]. Takum unHOM, pe3ymbTaTu
BIIKPHBAIOTh HOBI  TEPCIEKTHUBH UIA  ajamTariii
PO3po6IeHOT METOIONIOTIT 10 THIIMX MICBKHX TEPUTOPIi
Ta pO3pOOKH JUHAMIUHMX MOJENEH Ui MPOCTOPOBOTO
IUIaHYBaHHS MiCbKOTO CEpPEIOBHILIA.

BucnoBku

3a pesyibTaTamMyd aHalizy MPOCTOPOBO-YaCOBOT
po36ynoBu M. [TontaBu BCTAHOBIEHO IMOCIINOBHI eTanu
TpaHcdopmarii  ypOonanmmadTy: mepiie OCBOEHHS
TEpUTOpii,  YTBOPEHHS  AHTPOMOTEHHOrO,  IOTIM
CENILOMIIHOTO0, MichKoro naHamadgry i BiacHe ypoOo-
nanamadry.

JemmdpyBanns 3HIMKIB cymyTHHKa Landsat-5 3a
28 xoBTHS 1985 p. Ta 3a 30 BepecHst 2000 p., a Takox

YCEHi NOEHAMEHA
Tttt ypBaNIHALIAETE NIOATaN sa 2023 Py

| -
| Bt

Manonaepoenii
I Cozorc-naproes

I i epyr
| pUCTERTEEE A
MER MICTE T3 RAMIHICTPITHE NN DIEOW

cynytHuKa Sentinel-2 3a 28 »xoBtHa 2023 p. mokazaio
3HayHy TpaHchopmamito ypOomaHamadTie  Micra.
B 1985 p. BusiBNeHO HOMiHYBaHHS CaI0BO-TIAPKOBOTO Ta
MAaJIOTIOBEPXOBOro ypOonanmmadTy, 6ararornoBepxoBhit
Ta MPOMHUCIIOBHH CKOHIIEHTPOBAHI Ha MIBHIYTHOMY-3aX0/I1,
MiBIHI Ta ¢XOAi MicTa. 3HaYHI TUTOMIi TAaKOX KJIACH(IKO-
BaHO AK BIAKPUTHH TPYHT. AHaii3 pe3yibTaTiB KIach-
¢ikamii 3a 2000 p. 3acBiguMB 3MiHY 30LIBIICHHS TUIOL]
OararoroBepxoBoro ypOonanamadTy Ha MicIi CaJ0BO-
MapKOBOTO Ta JTUITHKAaMH 3 BIAKPUTUM IPYHTOM, Majo-
TIOBEPXOBUH 3’SBUBCSI Ha MICIi Ca/J0BO-NIAPKOBOTO,
3HAYHOI TpaHC(OpPMAIlii IPOMHUCIOBOTO ypOoIaHamadpTy
He BHsBICHO. Pe3ynpTatu aHamizy 3a 2023 p. moka3anu
CYTT€BI 3MiHHM B ypOoianamadTax, 30KpemMa IMpoJoBXKHU-
mucst  TpaHcdopmanii  caJgoBO-IIAPKOBOIO Ha  Mallo-
MoBepxoBUil ypOomaHmmadT, 0coONMMBO Ha MiBHOYI
MICTa; OCEPEAKH MAaJIOIIOBEPXOBOTO TAKOX ITOMITHI
MOMIX 0araTormoBepXOBOTO MO BCHOMY MICTY; ALISHOK
CaJloBO-MIAPKOBOTO ypOonaHamadTy crano MeHie, i BiH
CTaB OLIBII PO30CEPEPKEHUM; BiZIOYIHCS 3MIHH TaKOX 1
cepell MPOMHCIOBOTO ypOomanamadTy, Ha MICIi SKOTO
BUHUKAae  0araToloBEepXOBHH, IO  MHOMITHO Ha
MIBHIYHOMY-3ax0/i Ta niBaHi Micta. [106i4yHi THIIN ypOO-
nanaradTiB Xxo4 1 He BuAUICHI 3a gomomororo ['IC, are
TaKOX TpaHc(OopMyBaIUCA B 1HIII BUJIH.

[IpoBeneHnMH AOCTI/DKEHHSIM OTPUMAHO JIaHi MI0/0
ypoonanmmadtie M. [lonraBu i3 BpaxyBaHHAM
MIPUPOIHOI CKIAMOBOI, IO Ja€ 3MOTYy KOMIUICKCHO
OLIHUTH BIUIMB ypOaHi3alii Ha CTPYKTYpY MICBKOTO
cepenosuma. OTpuMaHi pe3yJbTaTH € OCHOBOIO I
MTOABIIIOTO OOTPYHTOBAHOTO JAHAMA(PTHOTO IUIAHY-
BaHHJA Ta ITABUIEHHS €KOJIOTIYHOI CTIHKOCTI MicTa.

KouduikT intepeci

ABTOpH CTBEPIUKYIOTH IIPO BiACYTHICTH KOH(IIKTY
IHTEpeciB [IOA0 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCITIKCHB.

Indopmanist 1010 10CTiTKEHHS

HocnipkeHHsT BHKOHaHe Yy pamkax BukoHaHHs HJIP Arpo-
nanamadTHe IUIAHYBAHHS 3€MIICKOPHCTYBAHHS CLIBCBKHX TEPUTODIit
TMonraBcekoi obmacti» (0122U000529), mo peanisyerscs Ha Kadenpi
TeOMAaTHKH, 3E€MIICYCTPOI0 Ta IUIaHyBaHHsA Teputopiii IlonTaBchkoro
Jep’KaBHOTO arpapHOro yHiBepPCUTETY.
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L. Romanchuk The article examines the impact of organic agriculture on nitrate levels in water from non-centralized water supply
E-mail: sources in rural areas of Ukraine. The intensive use of mineral fertilizers in conventional agriculture is identified as
ludmilaromanchuck]4@gmail.com the primary cause of anthropogenic nitrate pollution in groundwater, posing a serious threat to public health. Organic

agriculture, based on environmentally safe principles, is considered one of the approaches to reducing environmental
Zhytomyr Polytechnic State pollution. The article characterizes the current state of organic farming development in Ukraine, highlighting the
University, growth in the number of organic production operators. Attention is focused on the differences between organic and
103 Chudniska St., conventional farming approaches, as well as the potential of organic farming to reduce pollution of water resources.
[Zjlliyt(?myr, 10005, This study aimed to assess the impact of organic agriculture on nitrate levels in drinking water from non-centralized

raine

water supply sources in Ukrainian rural areas where both organic and conventional farming are practiced. Research
was conducted in 14 Ukrainian regions, covering rural areas practicing organic and conventional agriculture,
primarily focused on crop production. However, traditional farming methods have led to ecological imbalances,
including soil degradation, water pollution, and reduced crop quality. The widespread use of nitrogen fertilizers in
Ukraine has driven increased agricultural productivity, but plants absorb only about 50% of these fertilizers, with
the remainder polluting the environment, including surface and groundwater. From 2016 to 2022, the application of
organic fertilizers in Ukraine showed a gradual increase, driven by European integration processes promoting
organic farming. Despite positive trends, the contribution of organic farming to water quality improvement is
unclear. Research revealed that nitrate levels in non-centralized water sources frequently exceeded permissible
levels, with variations between 50 % and 100 % across regions. Elevated nitrate concentrations were particularly
prominent in areas practicing traditional farming. However, even in organic farming regions, some samples showed
significant nitrate levels. The findings underscore the urgent need for policies promoting sustainable agricultural
practices and enhanced monitoring of water quality. Expanding organic farming practices and integrating advanced
farming techniques could mitigate nitrate pollution and improve environmental and public health outcomes. Further
studies should explore the long-term effects of organic farming on groundwater quality to guide policy decisions.
Keywords: drinking water, rural settlements, agriculture, fertilizers, nitrates

OpraniuHe ciibCbKe rocnoJapcTBo sik YAHHUK BIUIMBY HA PiBeHb HITPATIiB y BOIi
3 HElEHTPAJIi30BAHUX [7KepeJl CUIbCBKUX HAaceJIeHUX MyHKTIB

JI. . Pomanuyk | P. A. Banepko

JlepikaBaHit yHiBEpCHTET VY crarTi JOCHiIKEHO BIUIMB OPTaHiYHOTO CiBCBKOTO TOCHOJAAPCTBA HA piBEHb HITpaTiB y BOAi 3

«Knrommpcbka HELEHTPaIi30BaHNX [PKEPEN BOJOIIOCTAYaHHSI CLIBCHKUX HACEIICHHX ITYHKTIB YKpaiHu. [HTeHCHBHE BUKOPHCTAHHS
HOJTeXHIKaY, MiHepaJbHUX JOOpUB y TpaIuLifHOMY CUIBCBKOMY TOCIOAAPCTBI € OCHOBHOIO MPHUYMHOIO AHTPOIOIEHHOTO
M. XKuromup, Ykpaina 3a0pyJHEHHS MiA3eMHHX BOJ HiTpaTaMy, L0 CTBOPIOE CEPHO3HY 3arpo3y IUIL 340poB’st HaceneHHsA. CIIoXUBaHHA

BOAM 3 BHCOKMM BMICTOM HITpATiB acCOLIIOETBCS 3 PHU3UKOM PO3BUTKY METI€MOIJIO0iHEeMil, MOpYIICHHAM
PENpOIYKTHBHOTO 3/I0pPOB’Sl Ta OHKOJIOTIYHMMHM 3aXBOpIOBaHHSAMH. OpraHiuHe CiIbCbKE TI'OCIOAAPCTBO, IO
0a3yeThCsa Ha EKOJIOTIYHO Oe3MeyHMX MPHHIMIIAX, PO3IIIAAETHCS SK OJUH i3 CHOCO0IB 3MEHILECHHS 3a0pyAHCHHS
HABKOJIMIIHBOTO CEPEJOBHUIIA. Y CTATTi 0XapaKTePH30BaHO CY4aCHHIl CTaH PO3BUTKY OPraHigHOI0 3eMIIepoOCTBa B
VkpaiHi, 30KkpeMa 3pOCTaHHs KUIBKOCTI ONEpaTOpiB OPraHiYHOro BHPOOHMLTBA. YBara akLUCHTYEThCS Ha
BIJMIHHOCTSIX MiX OPraHiYHUM 1 TPaJWLiHHUM MiIXOJaMU O BEACHHS TOCHOAAPCTBA, & TAKOX HA MOTEHIali
OpraHiyHOro 3eMyiepoOCTBa Yy 3MCHIICHHI 3a0pylHEHHS BOAHHX pecypciB. JlOCHIKEHHS HPOBOIUINCH
y 14 obnactsx Ykpainu, OXOIUTIOI0YH HacelIeHi ITyHKTH, JIe 3aCTOCOBYIOThCS SIK OPraHivHi, TaK i TpaJuIiiiHi MeToaAN
BEJICHHA CUIBCHKOTO TOCMOJapcTBA. Pesynpratd aHamizy mnpo® BOIM 3 JUKEpEN HELEHTPali30BaHOTO
BOJIONIOCTaYaHHS CBiUaTh MPO 3HAYHI MEPEBHUIICHHS JOMYCTHMOTO PiBHS HITPATiB y peTiOHax i3 mepeBaKaHHAM
TpaauLiiHOro 3emiepoOcTBa. Buspieno, mo y Hu3ui obnacrteil, Takux sk XepcoHckka, KipoBorpajiceka Ta
BinnubKa, piBeHb HITpaTiB Y BoJi csiras 13,6 pa3iB BuIlle HOpMAaTUBIB. X04Ya OpraHiuHe rocroiapCcTBO AEMOHCTPYE
MMO3UTHBHY TEHJICHIO 10 3MEHILCHHS BUKOPUCTAHHS XIMIYHUX JOOPUB, Y IESIKUX BHIIAIKaX PiBEHb HITPATiB Y BOJII
B HAaCEJICHHX IIYHKTaX 3 OPraHiYHHM BUPOOHMIITBOM BCE K IIepEeBHIIyBaB HopMaTHBH. Lle minkpecitoe HeoOXiAHICTE
OJ@JIBIIOr0 BIOCKOHAIECHHS METO/IiB OPraHiYHOTO FOCIIOAAPIOBAHHS Ta 3aIIPOBAXKEHHS CHCTEMHOTO MOHITOPHHTY
SIKOCTI BOJHUX pecypciB. OTpuMaHi pe3ynbTaTH MAalOTh BaKJIMBE NPAKTHYHE 3HA4YCHHS Uil (OpPMYBaHHS
€KOJIOIYHOI MOJITHKH, CIIPSIMOBAaHOI Ha 3HWKCHHs 3a0pyAHEHHS BOJHUX PECYPCIB, a TAKOXK JUIS MOIYJIAPH3aLii
OpraHivHOro 3eMJIepoOCTBa SIK CTPATeTil CTAIOr0 PO3BUTKY arpapHOro CeKTopa Y KpaiHH.
KimiouoBi ci10Ba: nuTHA BOJA, CIIBCHKI HACENEH] IyHKTH, CIIbChKE TOCIIOAAPCTBO, JOOPHBA, HITPATH.

Bi6aiorpadiunnii onuc pusi nuryBanusi: Pomanuyk JI. [, Banepxo, P. A. OpraHiuHe cUIbCbKE TOCIOAAPCTBO K YHHHHK BIUIMBY Ha piBEHb
HITpaTiB y BOJI 3 HEIEHTPATi30BaHUX JPKEPEIT CIbCHKUX HAaCeIeHHX IyHKTIB. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 98-104.
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Beryn

[HTEHCHBHE CiTBCBKE TOCIOAAPCTBO Tependadae
BUKOPHUCTaHHS 3HA4YHOI KINBKOCTI IUTYYHHX PEUOBHH,
TaKHX SIK MiHEpaJIbHI J0OpHBa Ta XIMi4HI 3aCO0H 3aXUCTy
pOCiMH, SKi HE BIIACTUBI NPUPOJHOMY CEPEIOBHIILY.
Le 3a0e3neuye cTabijbHE OTPUMAHHS BUCOKHX YPOXKaiB,
HEOOXIIHUX JUISl 3aJOBOJICHHS MPOJOBOJIBUMX IOTPEO
HaceneHHs. OnHaKk, Taka NpaKkTHKa Ma€ 1 CYTTEBI
HeoJKH. 30KpeMa, MPOAYKTH XapuayBaHHs, OTpUMaHi B
pe3yNbTaTi IHTEHCHBHOTO TOCIOJAPIOBAHHSA, MOXYTh
MICTUTH HeOe3IeuHi peYOBHHM, TaKi SK BaXKKi METaH,
Hitpatd [1] Ta 3ammmku mectunmaiB. o Toro K,
3HAYHOro 3a0pyIHEHHs 3a3Ha€ HABKOJMILHE Cepeno-
BHIIIE, BKJIFOYHO i3 IPYHTOM, BOJIOWMaMH, aTMoc(eporo Ta
MHUTHOIO BOJIOIO, JIE YacTO MEPEBHIIYIOTHCS JOMYCTHMI
piBHI 3a0pYAHIOIOYNX PEUOBHH.

BHeceHHsS BEIHKUX OOCATIB MiHEpaJbHHX I0OPHBE,
0COOJIMBO a30THUX, € OCHOBHOO NPHYHHOIO 301IbIICHHS
KOHLEHTpalil HIiTpaTiB y NuTHIA Boxi. Hirpary, ski €
COJIIMU Q30THOT KHCJIOTH, MEPEBAKHO MOTPAILISIOTH JI0
OpTraHi3My JIIOJIMHU 3 IIMTHOIO BOJ0I0 200 OBOYEBOIO ITPO-
IyKiiero. BoHM € oHIM 13 HAHOLIBII PO3IOBCIOKCHUX
AHTPONIOTEHHUX 3a0pyIHIOBaYiB Mif3eMHHUX BoJ. CroXu-
BaHHS BOJM 3 BUCOKMM BMICTOM HITpaTiB MOXE BHKIIHU-
KaTH METreMOTJI00IHeMil0, HETaTHBHO BIUTUBAaTH Ha
PEIPOOYKTHBHE 37I0POB’Sl Ta COPHUATH PO3BUTKY CIICIH-
(IYHAX OHKOJIOTIYHUX 3aXBOPIOBAHb [2, 3].

[Ipobnema 3a0pyaHEHHS NMHUTHOI BOAM HITpaTaMH B
JDKepenlax HelEHTPalli30BaHOTO BOJOIIOCTAYaHHS B CLIIb-
ChKHMX HACEJIEHHX MYHKTaX IIUPOKO BUCBITIEHA B JOCIi-
JUKEHHSIX SIK YKpaiHCbKHUX [4—6], Tak 1 3apyObKHHX
YUEHHUX, SIKI aHATI3YIOTh LUISXH IMOTPAIUISHHS HITPATIB y
BOJIHI pecypcH, IPUYUHU TIEPEBUIIEHHS iX AOIMYCTUMHX
KOHIIEHTpPALlill y MUTHIN BOJII, @ TAKOX BIUTUB IIUX CIIOJIYK
Ha 3JI0pOB’sl itoauHu [7-9].

VY GaraTbox perioHax CBITy KOHLEHTpALsl HITPaTiB
y BOIHHX pecypcax IpOJOBXKY€E 3pOCTaTH, HacaMIepe.
Yyepe3 BUKOPHCTAaHHS HEOPTaHIYHIX JOOPUB Ta THOIO TBa-
PUHHOTO TIOXOIKCHHS B arpapHHAX 30HaX. A30THI J00-
pHBa € OCHOBHHM JDKEPENIOM aHTPOIIOIEHHOI'O a30Ty B
HaBKOJIMIITHBOMY CEPEIOBHIII, a iX 3aCTOCYBaHHS Ha0YII0
MacoBOTO XapakTepy MiCIs BIPOBAKEHHS TEXHOJOTI]
l'abepa-boma B 1920-x pokax. OcoOIMBO aKTUBHE BHKO-
pHUCTaHHSI CHHTETUYHHMX JOOpHB Ha MOJSX MOYaiocs 3
1980-x pokiB. BiM3bpKO TMOJOBMHU a30THHUX CTOKIB i3
CUTBCHKOTOCIIONAPCHKHX YTib MOTPAIUISE B MTOBEPXHEBI
Ta WiI3eMHI BOJAW, MO CTaJO OCHOBHOIO HPUYHUHOIO
3pOCTaHHsI KOHLEHTpALI] HITpaTiB y ux mxepenax [10].

Opraniuse 3eMyIepoOCTBO  BH3HAHE E(EKTUBHUM
Coco0OM  3MEHIICHHs 3a0pyAHCHHS IECTHLUIAMHU,
30epexxeHHsT 010pI3HOMAHITTS Ta 30UTBIICHAS YHUCEIEHO-
cTi MikpoopraHi3miB y rpyHTi [11, 12]. BogHowac #oro
BIUIMB Ha piBeHb 3a0pYyTHEHHS BOJHUX PECYpCiB HITpa-
TaMU 3aIUIIAETECS AUCKyciitHuM. Ha cporomui BimcyTHI
IPYHTOBHI JOCHI/DKCHHSI I0JI0 BIUIMBY OpraHiuHOTO
TOCIIOZIAPIOBaHHA HAa SKICTh IIMTHOI BOIU B CIIBCHKHX
HACEJICHUX MyHKTaX YKpaiHW, Je pO3TalllOBaHI «OpraHi-
YHI TiINpUEMCTBa». BpaxoBylouu, 10 BMICT HITpPaTiB y
JDKepesaX THTHOTO BOJONOCTavyaHHs Oe3mocepeHbo
BIUIMBAaE Ha 3JI0pOB’S Ta pIBEHb JKUTTA HACEJICHHS,
Lle NWTaHHS € Ha/J3BHYalHO aKTyaJIbHUM 1 IOTpedye
JICTAILHOTO BUBYCHHSI.

Meta pociimxeHHs

MerTor0 J1aHOTO JOCIHIKEHHsS! Oylia OI[iHKA BILUIUBY
BEJ/ICHHS OPraHiYHOTO CLIBCHKOI'0 FOCIIOIAPCTBA Ha BMICT
HITpaTiB y NUTHIA BOJI JKepen HEIEeHTPalli30BaHOTO
BOJIOTIOCTAYaHHS! Yy CUIBCBKMX HAceNeHMX IMYHKTax
VYkpaiHu, y Mexax SKHX 3HaXoIThCs (epMepehKi
TOCIIOJIAPCTBA OPTaHIYHOIO Ta TPAIMIIHHOTO CiJIbCHKO-
rOCIOJaPCHKOr0 BUPOOHUIITBA.

JInst TOCSATHEHHS IOCTAaBJICHOT METH HEOOXiIHHM
CTJIO BUPILICHHS TAKUX 3aBJAHb!

- TpoaHaJi3yBaTH BHECCHHS MiHEpaIbHAX Ta
OpraHiuyHHX JOOpPHUB Ha TepUTOpIl YKpaiHu;

- OXapakTepu3yBaTH CTaH PO3BUTKY OPraHidYHOTO
BUPOOHMIITBA B YKpaiHi Ta BU3HAYUTH HOTO POJIb LIOMO
€KOJIOTi3allii CLTLCHKOTO TOCTIOaPCTBRA;

- OIIIHATH BMICT HITPATIB y MHUTHIN BOJI JKepen
HeLEHTPaJIi30BaHOTO BOJIONIOCTaYaHHSI CUTBCHKHX
HaceJeHUX IIyHKTIB pi3HMX oOnacted VYkpainu Ta
BH3HAYUTH MOXKJIMBI IPHYMHY 1X TEPEBUILICHHS.

Marepiann i meToau

JocmimkeHHs mpoBoaAmwInCh ¥ 14 obmacTsax Ykpainu
npotsirom 2020-2022 pokiB, Ha TEPUTOPil CLTBCHKHUX
HACENICHNX IyHKTIB, Yy SKHX BeIEThCS OpraHiuHe Ta
TpamulliifHe CITbCBKE TOCIIOAAPCTBO, IIEPEBAKAIOYOIO
JUSUTBHICTIO SIKUX € POCIUHHHUITBO (maon. 1).

Ta6auns 1

Cxema BitOOpy 3pasKiB BOJH JDKEPEN HELCHTPATi30BAaHOTO
BOJIONIOCTaYaHHsI CLIIBCHKMX HACEJICHUX ITYHKTIB
Ykpainu

Hacenennii Opraniune  Tpaauuiiiae
Oo6nactb P e
MYHKT ¢/t c/r
c. Jlyka-MeneuriBcbka +* —EE
Binaunpka c. Kpacuominka = +
c. Tpocrsnens - +
cMt ManeBnyi + -
BommHcbka .
c. 3apiuust - +
c. Cyemui + —
XKutomupcrka c. Porauis +
c. OcTposkok - +
.. c. MaBpoHImHa + -
KuiBcbka .
c. Jlitouku - +
. c. 3enennii bapBiHok + -
KipoBorpaacska .
c. ['onoBkiBka - +
.. ¢. Mimkoso-IToropinose + -
MukomnaiBcbka .
c. JloporiBka - +
c. Cadpsan + -
Opecbka u
c. CBepanoBo — +
c. lllymBaniBka + -
IonraBceka
c. Epxun - +
. c. Kpacnocimis + -
PiBHeHCBKa
cmt oma - +
. cMT Byuau + —
Teprominbcbka
c. XKusnomup - +
c. Onemku + -
XepcoHchKa
c. Masiuka - +
c. CaxHiBIi + -
XMenpHUIbKA .
c. SIpmonuHIi — +
c. XpUCTHHIBKA + -
Yepxacbka
c. [lananka - +
.. c. Yeme; + -
YepHiriBcbka P
c. bepemunpke — +
Ipumimxu: * — clIbCbKi HaceNeHi IMYHKTH, y SKHX 3HAXOIAThCS
rocrofapcTBa  opraHiuHoro  abo  TPagMLIHHOIO  CLIBCHKOTO

rocrofapcTBa; ** — He IPOBOIIIIM BifOIp 3pa3KiB.
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Bin6ip mpobd muTHOI BoAW Ta iX TPaHCHOPTYBAHHSA i
30epiraHHs MNPOBOJAWIIM BIJIIOBIAHO [0 JEepKaBHOTO
CTaHAapTy. AHaNITHYHI JOCITI/PKEHHS 3pa3KiB BOAM Ha
BMICT HiTpatis (Mr/nm°) 3ailicHIOBaIN y cepTH(iKOBaHii
BUMIpIoBalbHil 1aboparopii [Tosickkoro HalioHaIBLHOTO
YHIBEPCUTETY I0HOMETPUYHUM METOJIOM.

PesyabTaTi Ta ix 00roBopeHHs

XapaKTepHOIO PUCOI0 CUTBCHKUX TEPUTOPIH € Mislib-
HICTb BHMPOOHUKIB CLIBCHKOTOCIIONAPCHKOT MPOIYKIIIl,
sIKa BIJIIrpae KIIOYOBY POJIb Y 3a0€3Me4eHH] POI0BOIIb-
4yoi Oe3mekn Ta EKOHOMIYHOI CTabiIbHOCTI KpaiHu.
BogHowac TpaamiiiiHI METOAM BEICHHS CLIBCHKOTO
TOCIIOJAPCTBA CIPUYMHIIM 3HAYHI TOPYIICHHS EKOJO-
rigHOi pIBHOBAard, IO TPOSBISIETBCS B Jlerpamarii
IpyHTIB, 3a0pyAHEHHI BOIHHX pECYpCiB i 3HMKCHHI
SIKOCTI POCTTMHHUIIBKOT MTPOAYKIIii.

B Vkpaini 3a ocTaHHI pOKH CYTTEBO 3pOCIH 0OCATH
BHPOOHMIITBA CiTbChKOTOCHONApChkoi mpoaykiii. Lle
MOSICHIOETCS SIK 3POCTAHHSIM CBITOBUX IIiH Ha MPOJIO-
BOJILCTBO, TaK 1 3HAYHOIO IHBECTHUIIIITHOIO IPUBAOIUBICTIO
arponpoMHCIOBOIO  KOMIUIeKcy. s MifBMIIEHHS

3100
2900
2700
2500
2300 2028,1

2100
1900 1728.85

1700

1500
2015 2016 2017 2018

y =-25,871x3 + 156632x? - 3E+08x + 2E+11

BPOXKAHHOCTI KYJIBTYp 1 HOKPAIIEHHS POIIOYOCTI IPYHTIB
(hepMepu aKTUBHO 3aCTOCOBYIOTh MiHEpajbHI JOOpHBA.
Bogrowac pociarHM 3aCBOIOIOTE JHIIe 0mr3bKo 50 % 1mmx
OOPHB, a 3AJIMIIKA BUMUBAIOTHCS 32 MEXI IIOITiB, 3a0py-
JTHIOIOYH JIOBKIJUIA, 30KpeMa IMOBepXHeBi Bomoiimu [13].

3a ganumu ®AO OOH, HaiiBuIIHi pPiBEeHb BUKOPHUC-
TaHHs MiHEpaJbHHX IOOpHB crocrepiraerecst B Himep-
naHmax, ne Ha 1 rekrap BHocuThCs 258 kr. Y Benukii
bpuranii neli nmokasHuk craHoBuTh 247 kr, B I3paim —
240 xr, Himeuunni — 202 kr, [Tonwii — 176 kr, ®paniii —
169 kr, Yexii — 153 kr, a y CIIA - 137kr n. p.
MiHepaJabHuX 100puB [14].

B VYkpaini nounnatoun i3 2016 poky criocrepiraerscst
30UTBIICHAS KUTBKOCTI BHECEHHS MiHEpaJbHUX HTOOpPUB
(puc. 1), mo cnpuurHEHO 30UTBIICHHSIM BHUPOOHHIITBA
CLTBCBKOTOCTIONAPCHKOi  TMPOMYKIIii, 5Ka € OCHOBOIO
MpomoBoNBUOl  Oe3mekw, (iHAHCOBOi  CTAOITBHOCTI
Ta cTasioro (QYHKIIOHYBaHHA JEp>KaBU. 3OUIBIICHHS
KUJIBKOCTI BHECEHHX JIOOPUB OMHCYEThCS MONIHOMI-
ANBHOIO 3AJISKHICTIO 3-T0 CTYINEHS:

y =-25,871x> + 156632x> — 3E + 08x + 2E + 11

R? = 0,8792, mo BKa3ye Ha BUCOKHH KOPEIAIIHHIH
3B’S30K.

2779,7 2876,6

2338,3
2079.4

R?=0,8792

2019 2020 2021 2022 2023

Puc. 1. /lunamika BHECEHHsI MiHEpaIbHUX JTOOPUB Ml ypoxail B YKpaiHi, THC. T

(moOy/0Ba HA OCHOBI JIITEPATYPHHUX JAHUX)
Jcepeno: [16].

Y 2022 pomi mimepamu 3a IUIOLICIO 3EMellb,
ynoOpeHnx MiHepanbHUMH AoOpuBamu, ctamu Onmechka
ta JlHinponeTpoBchbka o0macti, ne Oyno ymoOpeHo
Bigmosigao 1050,7 tuc. ra a 1020,6 Tuc. ra. Haitumuii
BiZICOTOK 00pOOJIEHNX MiHEpaIbHUMH JOOPUBAMH 3eMEJIb

3adikcoBano B Opecebkiit obmacti — 95,7 %, Tomi sk
HaHWKYNH — y XepCOHCHKiH 00JacTi, 1e el MoKa3HUK
craHoBuB 68,2 %. 3HWKEHHA 4YacTKM B XEPCOHCHKIH
0o0yacTi OOYMOBJCHO AaKTHBHUMH OOHOBHMH IisSIMHU
B perioHi (puc. 2).
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Puc. 2. [Tnoma, o6pobieHa MiHepaTsHIMA JOOPUBAMH y PO3pi3i perioHiB YKpaiHu, THC. Ta

(moOyzmoBa Ha OCHOBI JIITEPaTypPHUX JAHUX)
Jorcepeno: [16].

Scientific Progress & Innovations e 27 (4)



OaHuM 13 BaXKJIMBHUX IOKa3HUKIB  010JOTT4HOI
AKTHBHOCTI TIPYHTY Ta PpiBHs 3a0e3le4yeHHs #Ooro
pyxoMuMH GopMaMu a3oTy € HiTpudikaiiliHa 31aTHICTb.
TpuBane BUKOpUCTaHHS IPYHTIB Oe3 BHECEHHS IOOpUB
3HAYHO 3HIKYE [l TMOKAa3HHK, M0 TPHU3BOIUTH JIO
0GMEKEHOTO JJOCTYITY POCIHH J0 PyXOMHUX (HOpPM a30Ty.
Ile NOACHIOETBCS BTPATOI0 EHEPreTUYHHX PECYypCiB,

DochopHi o6puBa
18%

HEOOXiHUX IJIs1 MIKpOOHOT aKTHBHOCTI. TOMY BHECEHHS
A30THUX [JOOpPHB € BAXIIMUBHM 3aXOJOM HAaBITh st
BHCOKOPOIIOYHX TPYHTIB.

A30THI 10OpHBa 3aiMArOThH TIPOBIHE MICIIE Cepe]] 1HIIIX
BHIIB 100puB. 30kpema, y 2022 poui iX 4acTka y CTpyKTypi
3aCTOCYBaHHsI IOOPHB 1151 BUPOLILYBaHHS CLILCHKOTOCTIONAP-
CBKHX KYJIBTYp B YKpaiHi cranoBmia 66 % (puc. 3).

Kaniitni noopusa
16%

A30THI 100pHBa
66%

Puc. 3. O6csr BHECEHHS MiHEpaIbHUX TOOPUB 3a BUIaMu B YKpaini y 2022 porii, %

(moOy0Ba HA OCHOBI JIITEPAaTyPHHUX JaHUX)
Jxepeno: [16].

3aHenaj TBapMHHULITBA B YKpaiHi, sIKH po3rovaBcs
et 1990-x pokiB, IPU3BIB 10 3HAYHOTO eilUTy OpraHid-
HUX n00puB. Lle cipudnHIWIO iHTEHCHUBHY JeryMidikariito
IPYHTIB 1 MOTIpIIEHHS iX arpodi3NYHMX BIACTHBOCTEH.

VY 2016 pomi yacTKa CUIBCHKOIOCIIOAAPCHKUX YTijb,
yIOOpeHNX OpraHiYHMUMH JOOpPHBAMH, 3MEHIIMIACST IO
2,6 % y nopiBastHHI 3 13,1 % y 1990 pori. Buecenns opra-
HIYHMX JOOpHB i3 pO3paxyHKy Ha | ra CKOpOTHIIOCS Ha
96 %, 110 3HAYHOIO MIPOIO IOB’SI3aHO 31 3MEHIIICHHSIM
moroiB’s Xyznoou. Hampukian, KiTbKiCTh CBHHEH 3HU3M-
nacsi 3 19,4 mut roniB 'y 1990 poui o 3,3 mun y 2018 poii,
a YMCENBHICTh BEJIMKOI poratroi XymoOHM CKOpOTHiacs 3
24,6 mutH no 1,2 MJIH romiB 3a Toi camuii epion [16].

14000
y =-162,94x2 + 1688,7x + 7345,3

R2=0,8137
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===t O0CAT BHECEHHS OpraHIYHUX AOOPUB, THC. T

Boanowac 3 2018 poky croctepiraerbcsi MOCTYIOBE
3pocTaHHs OOCSTiB BHECEHHS OpraHiuHUX JOOpUB
1 4YacTKu 3eMenb, o0poOimenux Humu (puc. 4). Ha
Hally JyMKy, IS TIO3UTHBHA JMHAMiKa 3yMOBJICHA
€BpPOIHTETpAIliiHUMHU  IIpollecaMd B YKpaiHi, fKi
CTUMYJIIOIOTH PO3BUTOK OPTaHigYHOTO 3eMiepoOcTBa
SIK IPIOPUTETHOTO HAMPSMY arpapHOi MOJITHUKH.

JluHamiky BHECEHHS OpraHIYHUX J0OpHB MOXKHA
OmMHCAaTH  TOJIHOMIANBHOK  3aleKHICTIO  JIPYroro
CTYyIIeHS, KA Ma€ BHUTJIS PiBHSIHHS:

y = -162,94x> + 1688,7x + 7345,3, i3 mocratHiM
piBaem kopersii R? = 0,8137.

2019 2020 2021 2022

= 0/, 00pOOIIEHOT TUTOLT

Puc. 4. /lunamika BHeCEHHsI OpraHiyHux A00puB B YkpaiHi npotsrom 2016-2022 pokiB, THC. T

(moOymoBa Ha OCHOBI JIITEPATyPHUX JAHUX)
Jcepeno: [16].

Exosorizariis ciibcbKOrocroaapcbkoro BUpoOHHULITBA
€ OJIHUM 13 LUISXIB BUPILICHHS Mpo0ieM HEraTUBHOTO
BIUIMBY Ha CTaH JOBKULIS, OCKUIBKM OpraHiyHe CilbChKe
roCro/iapcTBO 0a3yeTbcss Ha NPHUHIUIAX EKOJOT1YHO
0€e3MeYHOro TOCMOJapIoBaHHs, IO IiJBUILYE SKICTH
MpOAyKii Ta 3HWXKYE HETaTUBHMUH BIUIMB Ha JIOBKIJUIS.
Hapasi B YkpaiHi criocrepiraeTbcsl MO3UTUBHA JHHAMIKA

IIOZ0 KITBKOCTI OIEepaToOpiB OPraHIYHOIO BUPOOHHIITBA,
30kpeMa H  BHUPOOHHKIB  CLIBCHKOTOCIIONAPCHKOT
nponykuii. Cranom Ha kiHenp 2022 poky B YkpaiHi,
3a panumu OpranikiHdo, HamigyBajoch 462 omneparopu,
cepen skux 380 € BUPOOHUKAMU CUTBCHKOTOCIOAPCHKOT
MPOAYKLIi (puc. 5).
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Puc. 5. /lunamika KinbKOCTI OnepaTopiB OpraHiqyHOro BUpOOHUNTBA B YKpaiHi npotsirom 2016-2022 poxkis, T

(moOy0Ba HA OCHOBI JIITEPAaTypHHUX JaHUX)
Jwcepeno: [18]

Haiibinbiia KiibKicTh BAPOOHMKIB OPraHiyHOl MPOIyK-
il 3HaxomuThes y KuiBebkiit Ta BiHHUIBKIN 00MacTsX.
IMonan 20 ¢epMepchKHX TOCIOAAPCTB BHPOOIISIOTH
OpraHiyHy NpoayKiito y BomuwHCcEKiH, KuTOMUpPCHKIH,
JIbBIBCBKIH, MuKkoIaiBChKil, ITontaBchKii Ta
XapkiBcbkiit obmactsax. Y 3akapmaTcbkil, JIyraHchkii,
Opechkiil Ta JIBBIBCBKIM 00NACTAX HANIYYETHCS ITOHAT
10 BupoOHHMKIB opraniyHoi mnpoxykmii. Haiimenma
KUIbKICTh ~ BUPOOHMKIB ~ OpraHiuyHOi HpOAYKIil B
JloHenpKii 00s1acTi - nuiine aBi kommadii. Ile moB’s3aHo 3
mpodinemM perioHy Ta THM, L0 B perioHi 3apa3
BiOyBalOTbCS aKTHBHI BIMCBKOBI Jii, a 4YacTWHA
TepuTopii obyacTi TMMYacoBo okynoBaHa. Y JlHimpo-
METPOBCHKIi, 3armnopi3bKiii, IBano-®paHKiBChKil,
KipoBorpacekiii, CyMchbKil, TepHOMIIbCHKIH,
XepcoHChkil, XMmenbHUIBKIH, Yepkacbkidi, YUepHiris-
ChKii Ta YepHiBeIpKid OONACTIX HaNiUyeTbes Bim 4
710 9 BUPOOHUKIB OpraHiYHOI IPOIYKIIi.

3a0pyAHEeHHS  MMI3eMHUX BOJ  HITpaTaMu €
CEpHO3HOI0 EKOJIOTIYHOI0 IPOOIIEMOI0, sKa TpPUBEPTAE

16 -
14 -
12 -

10

Y HaCcCIC€HUX ITyHKTax 3 HiZ(HpI/ICMCTBaMH opraHquoro BPIpOGHPIIITBa

yBary HayKoBLIB y BchoMy cBiti. Ils mpoGnema mae
3HAYHWHA BIUIMB HAa 3[J0POB’S JIIOJEH yepe3 MUTHY BOAY.
Hitpatu npupoiHUM YMHOM YTBOPIOIOTBHCS B MiI3EMHHUX
BOJIaX y pe3yJIbTaTi pO3KJIaJaHHs OpraHiyHOT pEYOBUHU B
IPYHTI, OJTHAaK iX KOHIEHTpAIlisi MOXE CYTTEBO 3pOCTaTH
Yyepe3 AaHTPOIOTCHHI YMHHUKH, OCHOBHHM I3 SIKHX €
ciIbChKe TocoaapcTBo [18].

BnacHi nociipkeHHs, IPOBEAEH] Y MeKaxX CUTbCBKHUX
TepUTOpiii YKpaiHW, BUSBWIM, IO BOAA 3 JUKEpEd
HEIIEHTPaJIi30BaHOTO  BOAOIIOCTAYaHHS  4YacTo  HE
BIJIMIOBi1a€ HOPMATHBaM 3a BMICTOM HITpaTiB. Y pi3HHX
perioHax BIICOTOK TMpoO, MO0 HE BIAMOBIAAOTH
JIOIyCTUMUM HOpMaM, Bapiroetscs Big 50 % mo 100 %.
OmHak, 'y  CUTbCBKMX  paiioHax  BoOmMHCEHKOI,
3akapnatcbkoi, JIbBiBChbKOi, MukomaiBcekoi, Onecbkoi,
IonTaBchkoi, PiBHeHCHKOI Ta XapkiBcbkoi oOnacteit
MHUTHA BOJA 3 HELEHTPANi30BaHUX JDKEPEN BHSBUIIACS
OesrmevHOI0 3a BMICTOM  HiTpariB. BcTaHoBieHO

nepeBHIICHHs BMicTy HiTpaTiB y 10 i3 15 qocnimkyBannx
obxnacreii Bin 1,3 1o 13,6 pasis (puc. 6).

y IHIIUX HACEJIEHUX ITYHKTax

Puc. 6. Kparnicts nepesnmmenss I'IK HiTpatiB y 1ociipKyBaHuX 00mIacTsIX YKpaiHu
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Haiiripma curyaris 3adikcoBaHa B XepCOHCHKIH
o0Omacri, xe BMicT HiTpaTiB OyB y 13,6 pa3iB BuIUM 3a
HOpMaTHB y ceni Masuka, y Mexax sIKoro IIpaKTHKYEThCS
TpagulliifHe CUIbCBKE TOCHOAApCTBO. Y BiHHMIBKIHN,
KipoBorpancekiit, TepHominbchbkiif, XepcoHCBbKiil Ta
Yepkacbkiii 00macTsax mpoOH, BigiOpaHi B HACEICHHX
MYHKTaX, Jie NepeBakae OpraHiuHe CUILChKE TOcCronap-
CTBO, IEMOHCTPYIOTh TCHICHIIIIO 10 30UIBIICHHS BMICTY
HITpaTiB y NHTHIA BOAI TOpIBHAHO 3 mpobamu i3
CUIbCBKMX  HAaCeJEeHHX IyHKTiB, J€ HpPOBaIUTHCS
TpaauLiiiHe CLTBChKE rOCIIOIapPCTRO.

JIoCUTh TIEpEeKOHJIMBUMH 1 IIKABUMH BHSBUIINCS
pe3ynpTaT JocHiKeHHs B UepHiriBchKiit oOmacti, me
mpobu Boam Oynm BinmiOpani B cemi Uemep, B sIKOMY
¢byHKIIOHYE CLITBCHKOTOCTIOapChKA KOMIIaHis
TOB «Exomapk», sika 3aiiMaeTbcs BUPOILYBaHHSIM
OpraHiyHOl JIOXUHH. Y CBEpUIOBHHAX ceia Yemep Oyio
BUSBIICHO IIEPEBHUIIEHHS KPUTHYHOTO PIBHA BMICTY
HITparTiB y cepenHboMy y 8,5 pasiB, 110 CBITUUTH NPO Te,
IO HE3Ba)KAlOUM Ha OpraHiuHe chpsMyBaHHS (epmep-
CBHKOT'O TOCIIOJapCTBA, BOHO 3/IiICHIOE HEraTUBHUI BILJIMB
Ha cTaH mijg3eMHuX BoJ. llle oqHrM HaceIeHUM MyHKTOM
UYepniriBcbkoi obmnacTi € ceno bepemuripke, sike po3raiio-
BaHC B 3allOBiMHIN 30HI 00JacTi, i Ha TEPUTOpii cena
Ta HABKOJIO HBOTO HEMae JKOOHUX (epMEpChKUX
rOCIOAapcTB. Pe3ynbTaTy NOCHiKeHHS i ITBEPIKYIOTh,
o0 BMICT HITpaTiB y KOJNOI3IX cena bepemurpke B
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CcepeHbOMY 3HAYHO HIKUMM 3a Hopmy. Y JKutomup-
cekill, KniBcpkili Ta XMENBHUIBKIH 007acTAX pe3yib-
TaTH JOCTIDKeHHS HeomHo3HauyHi. CepemHiii BMicT
HITPATIB Y CUTBCHKUX HACENICHHUX ITyHKTaX 3 OPTaHIIHUM
3eMIIepoOCTBOM BHINWH, HIXK Y HACEJICHHX ITyHKTaxX 3
TpamuIifHuM 3eMirepoOocTBoM. OcoOIMBO TI€ CTOCYETHCS
XMenpHUIBKOI oOmacTi, Tomi sSK y BiHHWIBKIH Ta
JlHinmponeTpoBCchKiii 00JacTsAX BMICT HITPATIB Y MOPIBHIO-
BaHMX HACEJICHUX IyHKTaxX Maike OJHAaKOBHH. B iHIIMX
perioHax cepemHs KOHIICHTpAllis HITPaTiB y MHUTHIN
BOJII 3 JICLIEHTPATI30BAaHUX JDKEPENT BOJOIOCTAYaHHsS HeE
MepeBHIIyBaJla FPAHUYHO JOMYCTUMY KOHIIEHTPALIIO.

Takoxx Oyno OIIIHEHO 3aJICKHICTH BMICTY HITpPaTiB
Yy KOJOASI3HIA BOJI B CUIBCHKHX HACEIICHHX ITYHKTaX
JOCHI/PKYBaHUX  PErioHiB  YKpaiHM BiJ  KUIBKOCTI
BHECCHHX a30THHUX MiHepambHHUX no0puB. LIg 3amexHicTh
OTHCY€ETHCS TOTIHOMIANBFHOIO JIHIEI TPEHIY TPETHOTO
MOPSIIKY 32 (GOPMYIIOI0

y = 1B-05x3-0,0223x>+ 11,726x-1701,7

3 HAOMMKEHMM 3HAYeHHsSM HagiiiHocti 0,32 1
XapaKTePU3YETHCS HU3BKOIO 3aJISKHICTIO BMICTY HITPaTiB
Y BOJI BiJI KiIbKOCTi BHECEHHX a30THHUX J0OpHB (puc. 7).
TakuM YWHOM, Ha BMICT HITpaTiB y NWTHIA BOAi 3
JICLIEHTPATI30BaHUX  JDKEped  BOJOINOCTA4YaHHS B
CITBCHKIH MICIIEBOCTI, OKpIM CLIBCHKOTOCIIONAPCHKUX
MPaKTHK, BIUIMBAIOTH ¥ 1HIII aHTPOIIOTEHHI (haKTOpH.

y = 1E-05x3 - 0,0223x2 + 11,726x - 1701,7

R2=0,3213
°
o
. .; ° ..‘.
----.‘.-" .
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Puc. 7. 3anexxHicTh BMICTY HITPaTiB y KOJOS3HIN BOAL Bil KIJIBKOCTI BHECEHUX MiHEpaJbHUX J100pUB
y IOCIIIKYBaHUX 001aCTIX

Ha mamy nymky, BaxkimuBuM (hakTopoM 30LTBIICHHS
BMICTy HITpaTiB y Mig3€MHHX BOJAX € TaKOXK U
MiIBUIIEHHS CEPEeIHBOPIYHUX TeMIepaTyp, Ske Hapasi
CHoCTepiraeThcst B ycix perioHax Ykpainm. Lle Takox
MOJKE NPU3BECTH A0 3MEHIICHHS KiIbKOCTI IMiA3EMHHUX
BOJI Y HETJTMOOKO 3aJIsTal0uKX 1HANBI Iy aIbHUX JDKEPETax
BOJIONIOCTaYaHHsI, 0COOJIMBO B KOJIOS3SX, YACTHHA 3 IKUX
BHUCHa)XEHA, [0 3HAYHO MOTIPIIMIO SIKICTH BOJAU Ta
30UIBIINIIO0 KOHIIEHTPALI0 PO3YMHEHNX PEYOBUH Y BOII,
ocoOumBO HiTpaTiB. 3BHUYaiiHO, Ha BMICT HITpaTiB
BIUIMBAE 1 MPUPOJHMUIN CKJIIAJ TipCHKUX MOPiJ, SKi depe3
CBOIO CTPYKTYPY MOXYTh HaKOIMYyBaTH HaAMIpHY

KUTBKiCTh XiMiUHHX eneMeHTiB [19]. OmHak, omHi€ro
3 HAWBAXUIMBIMHX 1 HAHNOMIMPEHININX MPUIAH TaKol
CUTyarii € 3a0pyIHEHHS KOJIOIA3HOI BOIH CTIYHUMHU
BOJIaMH BHTPIOHMX SM 1 TBapUHHHIBKUX QepM,
xiMikaTaMu 3 TIONIB Ta HEAOTPUMAHHS BIIACHUKAMH
CBEpJIOBUH 3aKOHOAABYMX BHMOT ILIOJI0 PO3MIILIEHHS Ta
yTpuMaHHs cBepaioBuH [20].

BucHoBku

Y 2022 pomi B YkpaiHi BHECEHHS MiHEpaIbHUX
IOOpHUB CSATHYNO IIKOBUX TOKAa3HHKIB, 30KpeMa B
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Opecekiit obmacti ymoopeno 1050,7 Ttuc. ra (95,7 %
IUIONI), KPiM TOTO, a30THI JOOpHBa cTaHOBUIU 66 % Bix
3araJIbHOro 00CSry BHECEHHX HOOPUB.

3aHenmaj TBapWHHUITBA TPH3BIB 10 AedimuTy
opraniyaux mo6puB: y 2016 pori uacTka yrifs,
yI0OPEHUX OPTaHiKo0, 3MEHIIHIacs 110 2,6 % NOpiBHIHO
313,1 %y 1990 poui. Brim, 32018 poky criocrepiraerbcs
MO3UTHUBHA JUHAMIiKa, IO 3YMOBJEHO €BPOIHTErpariii-
HuMH Tponecamu. Y 2022 pomi B YkpaiHi IisIo
462 omepaTopud OPraHIYHOTO BHUPOOHHMIITBA, 3 SIKHX
380 — BUPOOHHKH CLITECHKOTOCIIONAPCHKOT IPOTYKIIii.

VY new’situ 3 14 npoaHasizoBaHuX obiacTeid YKpaiHu
piBEHB HITpATiB y MUTHIN KOJOIA3HIN BOII B CUITBCHKIX
HAaceJIEeHNX ITyHKTaX IICPEBHIIYBAaB MOKA3HUKH K Yy
TPamWIifHAX, Tak 1 B OPTaHIYHUX TOCIONAPCTBAX;
y Binnunpkiii, KipoBorpazacekiii, TepHOMiIbCHKIH,
XepcoHcebkil Ta Uepkachkiit 00acTsx piBeHb HITpaTIiB B
OpraHiYHHUX TOCIIOJapCTBax OyB BUIIUM, HIK y TpaanLiii-
HUX, 1 HIDKYUM, HDK Yy (epMepChKUX ToCHoAapcTBax,
0 HE 3aiiMaloThCs OPraHiYHUM  BHPOOHHIITBOM.
[IporunexHa cutyallis crocTepirajiacs B rocroiapcTBax
Kuromupcekoi, KwuiBcbkoi, XMeTbHUIBKOT Ta
UYepHiriBcbkoi obnacTeid, e BMICT HITpaTiB y IpyHTax
TPaIUIIIfHUX TOCIOAAPCTB OYB HIXKYUM, HDK B
opraHiyanx. Haifripma cutyamis 3adikcoBaHa y
XepcoHcbkilt obmacti, e mepepumierns [ JIK HitpatiB
nocsrio 13,6 pasis.

3acrocoBaHa MOJENb OIIHKM pHU3UKY, TaKa K
perpeciiiHuii aHami3, MPOAEMOHCTpyBaia, IO BMICT
HITpaTiB y BOJI HE IOBHICTIO KOPEIOE 3 KITBKICTIO
BHeceHux 106pus (R? = 0,32), 0 CBIAUHTH PO BILIUB
iHImMX (akTopiB, TakuX SK HENpaBWIbHE 30epiraHHs
THOIO, HEJOTPUMAaHHS NpaBWJI OOJIAIITYBaHHSA BOJO-
3a00piB Ta KIIMAaTHYHI 3MiHH.

Konduikr inTepecis

ABTOpPH CTBEpIKYIOTH NPO BIACYTHICTH KOH(IIKTY
iHTEepeciB 1010 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCII1JKEHb.
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Bnuine npo6ioTHYHOT KOPMOBOI 100aBKH HA PicT MOJIOAHAKY IeperneJiiB

I. O. Kaganos | }O. M. ITob6epexenn

V crarTi gocniIKeHo BILTHB IPOOiOTHIHOT KOpMOBOI J0OaBKM HA JMHAMIKY POCTY MEpeMeiB Ta IPHPOCTIB )KUBOT
BiHH”m’K”ﬁ_HaHiOHam’H”ﬁ macu. IIpoGioTHKH — Le CydacHe BHpIIIEHHS OOpOTHOM 3 IATOreHHON MIKPO(UIOpOI B OpraHi3mi TBapHH
arpaPHnﬁ YHIBCPCHTCT, Ta CTUMYJTIOBAHHS POYKTUBHOCT] Ta BUPOOHHIITBO €KOJIOTI9HO YMCTOT POTYKIIii TBAPUHHUIITBA. METO0 NOCITi Ly
M. Bisnuus, Vipaina € BUBYCHHS BIUIMBY IPOOIOTHYHOI T0OABKH Ha )KUBY Macy, IIPUPOCTH Ta BUTPATY KOPMY PEMOHTHOT'O MOJIOJHSKY
nepeneniB. JUist ekcrepuMeHTy Oyno BiniOpaHo 4 Ipymu IIepeniiok OJHOL000BOro BiKy «MaHBWKYpPCHKOL
30JIOTUCTOI» MOPOJY 33 HPHHIMIIOM Tpyn-aHayoriB. B koxHiil rpymi Oyno mo 50 romiB. TpuBaiicts ToCiuiay
craoBmia 49 i, sikuit BkiroyaB B cebe 7 1i6 3piBHUIbHOrO Ta 42 1001 OCHOBHOTO mepioxy. OCHOBOIO TOIBII
B IIeperesiB KOHTPOIBHOI rpyny OyB HOBHOPALiOHHMUI rpaHyIbOBaHHN KOMOIKOpM. JIOCIiIHUM Ipymam mepemniiok
JI0 OCHOBHOT'O PAlliOHy J00aBISsIA MPOOIOTHYHY KOPMOBY [100aBKy B pi3HHX [03ax. JlociimpKyBaHuil mpoOioTHK
MICTUB CyMilll KOHUEHTpaTiB: Lactobacillus plantarum, Lactobacillus bulgaricus, Lactobacillus rhamnosus,
Lactobacillus acidophilus, Bifidobacterium bifidum, Streptococcus thermophiles, Enterococcus faecium
Ta JeKCcTpo3y. Bu3HaueHo, 1110 3rofoByBaHHs NpoOIOTHKA MiABUILUIIO )KUBY Macy neperneniB y Biui 49-tu aio B 2-it
rpymi Ha 4,5 % (P<0,01), 3-it na 14,4 % (P<0,001) Ta 4-i Ha 6,0 % (P<0,001), BiTHOCHO KOHTPOJIbHUX AHAJOTiB.
BcTaHOBIICHO, 10 3rOA0BYBAaHH KOPMOBOI 100aBKH MO3HTHBHO BIUIMHYIIM HA IIOKA3HUKH abCOIFOTHOTO IPUPOCTY.
VY mruni 2-1, 3-1 Ta 4 pocmigHoi rpymu 3pic abcomroTHumil mpupicT BinmosinHo Ha 4,8, 14,9 ta 6,4 % (P<0,001)
BIZTHOCHO IEPEMiIOK KOHTPOIbHOI Ipynu. 3a [if KOpMOBOI 100ABKH CepeIHBON000BHII IPUPICT, MiABUILYETHCS Y
MOJIOIHAKY nepemneniB 2-i rpymu Ha 4,5 % (P<0,05) y 3-it va 14,6 % (P<0,001), ta y 4-it Ha 6,1 % (P<0,01),
NPOTH KOHTPOJIBHUX POBECHHKIB. 32 JTOJATKOBOTO 3rOAOBYBaHHs NPOOIOTHYHOI JOOABKH, BHSBICHO 3HIKCHHS

BUTpAT KOpPMY Ha | KT IpUpOCTY KHUBOI MacH B 3-if mocminHii rpyni Ha 27,0 % MOPIBHSHO 3 KOHTPOJIEM.

KumiouoBi ciioBa: npo6ioTHKH, epeneniBHALTBO, XKUBA Maca, IPHUPOCTH, IPOAYKTHBHICT.

Bi6aiorpadiunnii omuc pasi uuryBauusi: Kauanos I. O., Ilo6epexceys FO. M. BrmmB npo6ioTHyHOi KOpMOBOI 100aBKM Ha PICT MOJOIHSAKY
nepenenis. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 105-108.
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Beryn

[ITaxiBHUIITBO € OAHI€IO 3 HaWBAXKIHMBIMINX rairy3eu
CLIBCBKOTO TOCIOMapCTBAa B 0araThOX KpaiHax CBITY.
VY BenukomacmtabHOMY KOMEPLIHHOMY NTaXiBHHULITBI
TBApUHM MIJJIAIOTBCSA  BIUIMBY PI3HUM  OIOTHYHUM
cTpecaM, MEPEeBaXKHO TMOB’sI3aHUX 3 OaKTepiaJbHUMH,
BIpYCHHMMH Ta IpPUOKOBUMH IaTOT€HAMH, SIKi IIPU3BOASATH
JI0 3HAYHUX EKOHOMIYHUX BTpAT [7].

3aranbHUEl  CTaH oOpraHisMy IepeneiiB HpsMo-
MIPOTIOPIIIHO BiTOOpaka€eThCs HA MPOAYKTUBHOCTI. ToMmy
MIPOXYKTUBHI SKOCTI NTHII € BAXJIMBUM IOKA3HHKOM
OIHKHA €(PEeKTHBHOCTI OCHOBHOTO pAIliOHy Ta JOJATKO-
BOTO 3TOJOBYBAHHS KOPMOBHX [100aBOK IPUPOIHOTO
roxopkeHns [3, 10].

BaknuBMM  acrieKTOM — BHPOIILYBaHHS — 310pOBOT
«Opra”iyHOD» MNTHUII € KOHTPOJb Ta OalaHCYBaHHS
MiKpOOHOi (1opH, 110 HEOOXiTHO POOUTH KOMILIEKCHO.
Tomy Oinpmiicte (epMmepiB BinmaloTh IepeBary came
npoOioTHKaM, a He anThOioTHKaM [2, 22].

[MpoGioTHkr — me XuBiI OpraHisaMu abo MiKpoOHi
KOPMOBI J00aBKH, CHPSIMOBaHI Ha IOJIIIIEHHS MiKpoO-
OHOoro OamaHCy KuIIeYHHMKa. Pi3HI mTamm OakTepiit
MaloTh yHIKaJIbHI XapaKTepUCTHKH Ta (QyHKII, 3aBIsIKU
YOMY B KHIICYHHUK NOTPAIIISIE IIMPIINH CIIEKTP KOPUCHUX
OakTepiif, Mo crpusie MIKpoOHOMY pi3HOMaHITTIO [21].
MikpobioTa KHIIEYHWKA — II€ IWHAMIYHA EKOCHCTEMA,

Taoauna 1
Cxema HayKOBO-TOCIIOAAPCHKOTO TOCIIAY

Ha SIKy MOXYTb BIUTMBATH Pi3Hi (haKTOPH, TaKi K 3MiHH B
nieTi a00 (pakTOpH HABKOJHIITHBOTO cepenoBua [6, 17, 18].
[leBHi mTamu OakTepili OymM JeTanbHO BHUBYCHI
1 JoBenW, MO BOHM MalOTh II€BHI IIepeBarm.
MynpTHIITAMOBI TIPOOIOTHKHA HAIOTH 3MOTY 3aCTOCOBY-
BaTH iX IIJIECIPSIMOBAHO, OCKINBKH MOXKHa BHOpaTH
ITaMH, SIKi BiIoMi CBO€I0 €(peKTHBHICTIO y BHUpIIICHHI
KOHKPETHUX MpooJseM 3i 310poB’sim [1, 12, 14, 15].

Merta gocJrigzKeHHs

Meroro pobotu Oyio 3’sicyBaTH BIUIMB IPOOIOTHYHOT
KOPMOBOT TOOABKH Ha JKHBY Macy, IPUPOCTH Ta BUTPATH
KOpPMY B MOJIOAHSKY MEpPEIeNiB S€YHOT MOPOIH.

Marepianu i MmeToau

HayxoBo-rocnogapcekuit JIOCIT ] BiOyBaBcs
B yMOBax BiBapilo BiHHMIBKOro HaIliOHAJIBLHOTO
arpapHoro yHiBepcuTeTy M. BiHHMIS Ha pPEMOHTHOMY
MOJIOZHSIKY TIepeneiiB «MaHbWKypChKOI 30JI0THCTOI»
nmopomu. s mpoBeneHHS IOCHiLy BimiOpamu 4 rpymu
OJHONOOOBHX IIEpeleieHAT 3a MNPUHLHUIOM TIpPYI-
aHasnoriB. Y KoxHil rpyti 6ymno mo 50 romis. Jocmim ams
PEMOHTHOTO MOJIOJHIKY TepenerniB TpuBaB 49 mid y
TOMY YHCII 3piBHIBHHNA mepiox 7 mi0 Ta OCHOBHHI
42 nobu (maba. I).

Kinpkicts TBapyH y rpymi,

TpuBanicTs xociuiny, 16

I'pyna - Oco6amBOCTI roAiBiIi
rojt 3P1BHSUIBHOI'O OCHOBHOI'O
1-kOoHTpOJIBbHA 50 7 42 OP (moBHOparioHHHIT KOMOIKOPM)
2-nociigHa 50 7 42 OP + «I"apaizen M» (500 r/T kopmy)
3-pgocninHa 50 7 42 OP + «I"apaizen M» (1000 r/t kopmy)
4-nocninHa 50 7 42 OP + «"apaizer M» (1500 r/T xopmy)
[lepemenaMm KOHTPOJIBHOI TpPyNU  3rOAOBYBaBCA biomerpuuny  00poOKy  pe3yibTaTiB  AOCIiay
NOBHOPALIOHHUH rpaHyJIbOBaHUH KOMOIKOpM NPOBOJIMJIM  BUKOPHUCTOBYIOUM JAWCIEPCIHHMN aHai3

TM «Kanunakan-25 I1 qist MmononHsika nepenena. B Toi
Yac, TPH JOCIiIHI TPYIH IO OCHOBHOTO PAIliOHY CIIOXH-
BaJIM pi3Hi 1031 TpobioTHyHOi n06aBKku «I apaizen M».

HocnimxyBana no0aBKa MICTUTH CyMiIIn
KOHIIGHTpATiB MpobioTHKiB: Lactobacillus plantarum,
L. bulgaricus, L. rhamnosus, L. acidophilus,
Bifidobacterium bifidum, Streptococcus thermophiles,
Enterococcus faecium ta IeKCTpo3y.

KuBy wmacy Tina mepemneniB BHU3HAYaIH IIJISIXOM
3BaKyBaHHS Ha €JICKTPOHHUX Barax 3 TO4YHicTio 0 1 T [9].

Taoauns 2
JuHaMika pocTy meperneneHst, X = SD, n=50

(ANOVA). KpiMm TOro, po3paxoByBald CTaTHCTUYHY
BipOTiZHICTH 3a KputepieMm Dimmepa, ne BU3HAYAIN MEXi
nmocrosipHOcTi: p<0,05; p<0,01, p<0,001 [20].

Pe3yabTaTi Ta iX 00roBOpeHHA

3a pe3ysbTaTaMu JIOCHTiy BUSBICHO, 1[0 HOYNHAIOYH
3 14-tu nobGoBoro Biky B nitumi 3-1 Ta 4-1 mocnigHoI rpynn
3pocTtae xuBa Maca BigmoBigHo Ha 4,2 % (P<0,01) Ta
2,9 % (P<0,05), mpotr KoHTpOIIO (Maon. 2).

. I'pyna
Bik, 1i6 - . ;
1-KOHTpOJIBbHA 2-nociigHa 3-gociigHa 4-nociigHa
1 7,3+0,09 7,4+0,07 7,4+0,07 7,3+0,07
7 37,1£0,58 37,8+0,34 38,1+0,32 37,2+0,34
14 98,2+0,98 100,4+0,84 102,3£1,14%* 101,1£0,90*
21 158,7+1,44 162,8+1,05%* 162,3+1,09* 162,2+0,92*
28 197,4+2,44 205,4+2,49* 206,5+£2,22%%* 204,4+2.27*
35 231,7+4,30 241,7+5,15 240,6+6,25 241,2+5,66
42 237,3£3,69 250,1+4,63* 255,6+5,09%* 264,7+4,87***
49 254,742,55 266,2+3,43%* 291,5+4,42%** 270,1£3,32%**

Scientific Progress & Innovations e 27 (4)



Bcranosneno, mo y Bimi 21-i gobu, mepenenu 2-i,
3-i Ta 4-1 rpyn mepeBajkaiy CBOIX aHAJOTIB 3 KOHTPOJIIO
Ha 2,5, 2,2 ta 2,2 % (P<0,05) BiamoBigHO.

[Toxa3HUKH KUBOI MaCH TaKOX BiAPI3HSIHCS B 28-MH
JN000BOMY Billi, Tak, nepenenn 2-1 rpynu Oynu Baxyi Ha
4 % (P<0,05), 3-i na 4,6 % (P<0,01) ta 4-1 Ha 3,5%
(P<0,05), nopiBHSHO 3 KOHTPOJILHUMHU POBECHUKAMH.

VY Bimi 42-x #i0, nmepenenu 2-1 TPyNMU HepeBaKain
3a )kuBOi Macoro Ha 5,3 % (P<0,05), 3-iuna 7,7 % (P<0,01)
ta 4-1Ha 11,5 % (P<0,001) npoTH KOHTPOIIO.

Taoauusa 3

[IpupocTn XuBOi Mack MOJIOTHSKY TepeneniB x+SD, n=50

JonatkoBe 3rofloByBaHHS TIPOOIOTHKA 30LIBIIyE
KUBY Macy tmepereniB y 49-tu gobGoBomy  Billi
B 2-if rpymi Ha 4,5 % (P<0,01), 3-ii Ha 14,4 % (P<0,001)
Ta 4-it Ha 6,0 % (P<0,001), mopiBHAHO 3 KOHTPOIHHOIO
IpYIIOLO.

BusiBneno, mo 3a paii npoOIOTHYHOT KOPMOBOT
n00aBKM, aOCOIOTHI HMPUPOCTH KMBOI MacH IEpEresiB
y 2-i, 3-1 ta 4 rpynu 30UIBIIMIKCS BIANIOBITHO
Ha 4,8, 14,9 ta 6,4 % (P<0,001) BiTHOCHO KOHTPOJIIO
(maéan. 3).

I'pyna

IMpupict >xuBoi Macu

1-KOHTpOJIBbHA 2-50cIiiHa 3-jociigHa 4-nocninHa
AbcomoTHui, T 247+1,28 259+1,20%** 284+1,05%** 263+1,41%%*
CepenHb01000BUH, T 5,05+0,053 5,28+0,070* 5,7940,103*** 5,36+0,096**
BinnocHuii, % 189+0,98 189+0,97 190+1,01 189+1,08
BcraHoBneno, 1m0  cepeAHBONOOOBHIA  MPHPICT 3a pesymbTaTMH OOJIIKYy KOpPMIB, BHTPAaTH KOPMY

30utpIyeTbes y mrumi 2-i rpynu Ha 4,5% (P<0,05)
y 3-it Ha 14,6% (P<0,001), Ta y 4- it Ha 6,1% (P<0,01),
MPOTH KOHTPOJILHUX aHAJIOTIB.

Taoauus 4
Burpara xopmiB, Kr

Ha Tepiox mochmimy B 3-i Tpymi  30UTBIIyeETHCS
Ha 10,1 % mOpIBHSIHO 3 KOHTPOJIBHUMH POBECHHKAMHU
(maon. 4).

Butpatu kopMiB

I'pyna - -
3a epioj T0CIiay

Ha OJIHY T'OJIOBY Ha | Kr mpupocty

1 — KOHTpOJIbHA 24,1

2 — nocaigHa 26,25
3 — gociigHa 26,55
4 — nociijgHa 24,75

0,482 2,55
0,525 2,02
0,531 1,86
0,495 1,93

3adikcoBaHo, [0 3a JOJATKOBOIO CIIOKHUBAHHS
MpoOioTHKa y TOJIBJI NTUI BUTpaTH KopMy Ha | Kr
MIPUPOCTY JKMBOI MacH 3MEHIIYBINCS Yy TIEpernesiB
3-i rpynu Ha 27,0 % BiTHOCHO 3 KOHTPOJIIO.

PesympTaTi OCHiAy Y3rOKYIOTBCS 3 HAyKOBUMH
eKCIICpUMEHTAMH Cy4YaCHHX HayKoBWiB. Hanpukiazn
Uynak P. [4] BuABMB TMiABUINEHHS JKABOI Macu
Ta 3HIKEHHSA BUTPAT KOPMIB y ITHIII 32 J1ii TpoOioTHIHOT
KopMoBoi mo06aBku. Kpim Toro, iHmI BuYeHi BHBYAIN
BIUIUB NMPOOOTHKIB Ha MPOJIYKTUBHICTH nTHwi [5, 11, 23].
HaykoBui pocnmianny, 1o JOAATKOBE BUKOPHCTaHHS
KOPMOBOi ~ J00aBKH  MPOOIOTHMYHOIO  IMOXODKEHHS
y TOJMIBJII TMepeneniB MiABHINYE iX IIPUPOCTH Ta
30epexenicTs noroie’s [8, 16]. BogHouac, BUSBIICHO,
o 3a Aii npo0ioTHYHOi NOOABKU MOJIMIIYETHCS SKICTh
poAyKIii nraxiBaunTBa [13, 19].

TakuM 4MHOM, 3acTOCYBaHHS NPOOIOTHKIB y TOMAIBII
TIepeTeNiB CHpHsi€ 301IbIICHHIO MPOXYKTUBHOCTI MTHIN
Ta ONIEPXKAHHS OPTaHIYHOI MPOMYKII BHUCOKOI SKOCTI,
a/pKe IpoOiOTHYHI KOPMOBI JOOABKHM HE HAKOTIIYIOTHCS
y KIHIIeBUX NPOAYKTAX Xap4uyBaHHS, IO € OS3MEUHIM IS
CIIO)KHMBAYa.

BucHoBku
3a pe3ynpTaTaMH  JIOCTIy BCTAHOBICHO, IO

BHUKOPHCTaHHS JOCHTIPKYBaHOI TPOOIOTHYHOT T00aBKU
30UIBIIye JKUBY Macy MOJOAHAKY IiepereniB 3-1 Ha

14,4 % (P<0,001), BIZHOCHO KOHTPOJIFO. 3a 3TOIOBY-
BaHHS MPOOIOTHKA IMiJBUIIYETHCS aOCONMIOTHUN MPUPICT
*uBoi Macu meperutiB 3-1 rpynu Ha 14,9 % (P<0,001)
Ta cepenHpomoboBmii 14,6 % (P<0,001), mpotu k
OHTPOJIHUX aHAJIOTiB. BusBiieHO, 1m0 3a aii KOPMOBOL
JNO0aBKHM BUTPaTH KOpMY Ha 1 KI' IPHPOCTY JKHBOI MacH
3HM3WINCS y nepeneiniB 3-i rpynu Ha 27,0 %, MOpiBHSIHO
3 KOHTPOJIBHOIO TPYIIOIO.

Konduiikr intepecin

ABTOpH CTBEPIUKYIOTH IIPO BiJICYTHICTH KOH(IIKTY
iHTEepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIILIKEHb.
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This article provides an in-depth analysis of contemporary advancements in the application of glutamate and
glutamine in swine nutrition, emphasizing their pivotal roles in supporting metabolic processes, immune function,
and gut health. Special attention is given to the functional properties of these amino acids, which enhance animal
performance, reduce stress during critical periods such as weaning and transportation, and improve metabolic
adaptation to adverse conditions. The paper examines their effects on the intestinal barrier, highlighting their ability
to mitigate inflammation, stimulate epithelial regeneration, and maintain gut microbiota homeostasis. A substantial
portion of the article explores the integration of glutamate and glutamine into low-protein diets, which allow the
maintenance of productivity while reducing the environmental impact of swine farming by lowering nitrogen
emissions. Research findings demonstrate that supplementation with these amino acids enhances post-weaning
piglet performance, decreases diarrhea incidence, and strengthens immunity by activating specific immune cells and
reducing levels of pro-inflammatory cytokines. Additionally, the potential of glutamate and glutamine as alternatives
to antibiotics is emphasized, given their ability to reduce the risk of infectious diseases while improving overall gut
health and function. The article also evaluates the incorporation of these amino acids into the “ideal protein” concept,
focusing on achieving a balanced ratio of essential and non-essential amino acids. This balance ensures optimal
growth and health of swine and aligns with sustainable production practices. Insights are provided on the impact of
these compounds across different age groups, and particular attention is given to their role in minimizing
stress-related behavioral and physiological disruptions. However, the paper identifies gaps in the current
understanding, particularly concerning the risks of overdosage, potential side effects, and the long-term implications
of glutamate and glutamine supplementation. These aspects are critical for ensuring safe and effective integration
into feeding regimes. Furthermore, the need for future research to establish precise dosage thresholds and explore
their metabolic effects under diverse farming conditions is emphasized. The findings presented in this article
underscore the multifaceted benefits of glutamate and glutamine supplementation in swine nutrition. These amino
acids offer promising avenues for advancing modern, sustainable pig production practices by supporting metabolic
health, enhancing immune responses, and reducing environmental impacts. This review highlights the importance
of continued exploration and innovation in their application to address the evolving needs of the swine industry.

Keywords: pig feeding, low-protein diets, amino acids, low carbon footprint, umami, technology.
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! HatioHansHuii yHiBepcuteT
GiopecypciB i
HPHPOIOKOPHCTYBAHHS
Ykpainu,

M. KuiB, Ykpaina

2 [TonTaBChKHit Jiep KaBHUH
arpapHUi yHIBEPCHTET,
M. [TonTaBa, Ykpaina

Mertoto npoBeneHoro orysiay OyJio 3IiMCHEHHs aHalli3y Cy4YacHHX JOCATHEHb Y BUKOPUCTAHHI aMiHOKHCIOT,
TaKHX K [NIyTaMaT i TIIyTaMiH, y palioHax CBUHEH. Y poOOTi IpoaHai3oBaHO CyJacHi JOCSATHEHHs Y BHKOPHUCTaHHI
rIIyTamaTy Ta IIyTaMiHy B TOZiBIIi CBHHEH, aKLIEHTYIOUH yBary Ha iXHil KJII04O0Biil poui y miATpHMI MeTaboIiuHIX
MpoleciB, IMyHHOT BiOBi i Ta 30poB’s KuieyHuka. OcobiauBa yBara npuiieHa (yHKIiOHAIEHUM BIACTUBOCTSM
LUX aMiHOKHCIJIOT, SIKi CHPHSIOTH IiJBHIIEHHIO NPOXYKTHBHOCTI TBapHH, 3HIDKEHHIO DPIBHS CTpecy I dac
BIZUTy4EHHS IOPOCSIT 1 TPAHCIIOPTYBAHHS, @ TAKOXK IOKPAIICHHIO MeTaboIi4HOT ajanTanii 10 HECIPHATIMBUX YMOB.
VY cTaTTi pO3rIIAIAIOTECS BIUIMB INIyTaMaTy Ta IIIyTaMiHy Ha 0ap’epHi QyHKLIT KMIIEYHUKA, 30KpeMa TXHs 31aTHICTh
3MCHIIYBATH 3alajbHi MPOIECH, CTUMYJIIOBATH PEreHepaliio eIiTeNiI0 Ta MiATPHMYBATH I'OMEOCTa3 KHIIKOBOL
MiKpo6ioTH. 3HaYHA YaCTHUHA CTATTI MPUCBSYCHA 3aCTOCYBAHHIO [IyTaMaTy Ta TIIyTaMiHy B HH3BKOIPOTEIHOBHUX
patioHax, siKi JO3BOJIAIOTH MiATPUMYBATH NPOJYKTHBHICTh TBAPHH, 3MEHIIYIOYH €KOJIOTIYHUH BIIMB CBUHAPCTBA
3a paxyHOK 3HIDKCHHS BUKHIIB a30Ty Ta ONTUMi3alii BUKOPUCTaHHS KOPMiB. JIOCTI/PKEHHSI IeMOHCTPYIOT, IO
JI0JJaBaHHs TIIyTaMaTy i TIIyTaMiHy JIO PalliOHiB MOKPAIy€e MPOAYKTHBHICTh MOPOCST ITiCHs BiJUTyYCHHS, 3HIKYE
4acTOTy Aiapel, a TakoX MiJABUINY€e MOKa3HUKU IMYHITETy uYepe3 aKTHUBalilo creuudidyHuX IMyHHHUX KIITHH 1
3MCHIICHHS PIBHS IPO3aNalbHAX LUTOKIHIB. OKpeMo MigKpecIoeThesl iXHIM TOTEeHIian sSK aJbTepHATUBH
aHTHOIOTHKAM 3aBISKH 3[aTHOCTI 3HI)KYBATH DPH3UK iH(EKI[IHHUX 3aXBOPIOBaHb 1 IATPHMYBaTH 3JI0pPOB’S
KMIIEYHHKA. Y CTaTTi TaKOXX aHANI3yeTbCs IHTErpallisi riyTamMaTy Ta IJIyTaMiHy B KOHUEIII0 «iJeaJbHOro
MpoTEiHy», 10 0a3yeTbcs Ha 30alaHCOBAHOMY CITiBBIJHOIICHHI HE3aMiHHMX 1 3aMiHHHX aMiHOKHCIOT, IJIst
IiIBUILCHHS e(eKTHBHOCTI FOAIBII Ta 30epe)KeHHs 310poB’si TBapuH. OCcOOIMBY yBary NpHALIEHO MEPCHEKTHBAM
BHUKOPHCTAHHS [IUX aMiHOKHCIIOT y paiioHax st pi3HUX BIKOBHX TPy CBHHEI. BUCBITIEHO NUTaHHA HEOOXiAHOCTI
JIOAATKOBUX JTOCHIIKEHB LI0/I0 ONTHUMAJIbHUX J103YBaHb, PU3HKIB MEPEI03yBaHHs, MOKIUBHX MOOIYHUX eeKTiB, a
TaKOJK JIOBIOCTPOKOBOTI'O BIUIMBY Ha MPOIYKTHUBHICTH i 310pOB’st TBapyH. IIpeacTaBieHi pe3yabTaTH MiAKpecIIOTh
GaraToyHKIIOHATBHICTS TIyTaMary i TiIyTaMiHy, IXHIO 3AATHICTD HE JIMIIE MiATPUMYBATH METaOOIiYHI IpoLecH,
aje il CpusTH 3MEHILCHHIO €KOJIOTIYHOTO BIUIMBY CBHMHApCTBA. L{e BiIKpuBae HOBI MOKIMBOCTI U1l (OPMYBaHHS
IHHOBALIHUX CTpaTerii roOAiBIi CBHHEH, SIKi BIANOBIAIOTH Cy4aCHUM BUMOTaM CTAJIOrO PO3BUTKY raiys3i.

KuirouoBi csoBa: rofiBnst cBUHEW, HM3bKONPOTETHOBI PAIliOHM, aMiHOKHCIOTH, HU3bKMH BYTJICLEBHH CIif,
yMami, TeXHOJIOTisl.

Biomiorpagiunmnii onuc nas uuryBauus: Cuvos M. FO., ITimepa B. O., Invuyk I. 1., Baranuyk 1. M., T'onyoeea T. A., Bosutox P. P., Ymaneyw /1. I1.,
Hlocms A. M., Ycenxo C. O. Orisig poini riyTamaTy Ta TIIyTaMiHy B Cy4acHOMY CBUHApCTBI. Scientific Progress & Innovations. 2024. Ne 27 (4).
C. 109-114.
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Bimomo, mo TpamumiitHo kimacuikoBaHI He3aMiHHI
aMIHOKHCIIOTH, SIKI HE MOXYTh CHHTE3yBaTHCS
OpTaHi3MoM de novo, € HaA3BUYAlHO BAXIHUBUMH IS
3a0e3Me4eHHs MaKCUMaIbHOTO POCTY Ta ONTHMAaJIEHOTO
310poB’s nopocst. OJHaK, HaBiTh Y 3BUYHUX palliOHaX,
BOHU MOXYTh OyTH HEIOCTaTHbO IPEACTABICHUMH IS
3aJI0BOJICHHS ~ NOTped  Cyd4acHOro CBHHApPCTBA.
JlocmiKeHHs CB1TYaTh, O TEBHI TOXHUBHI PSYOBUHU 1
aMIHOKHCIIOTH 3J]aTHI 3HAYHO TIOKPAIIyBaTH PICT ITOPOCST
Ta (GYHKII] KUIIeyHWKa. 30KpeMa, BUKOPHCTaHHS
CHemiadbHAX  CYMIMIed aMiHOKHCIOT Y  pamioHi
MTO3UTHUBHO BIIIMBAE Ha 30pOB’s TBapuH [39].

[IpumitHO, 1m0  pexoMeHxamnii  HarmionampHOI
nochimaunpkoi pagum (NRC) momo Ttpunrodany i
TPEOHiHY, OCOOIMBO MJISl MOPOCAT Y IEPioA paHHBOTO
BiJUTyYCHHS, MOXKYTh OyTH HEJOCTAaTHIMHU Juisi 3abe3rie-
YEeHHs] ONTHUMAJIbHOIO POCTy Ta 370poB’s. Lle BuUMarae
Neperisay TOMIBebHUX CTaHAAPTIB Y BIAMOBIHOCTI 0
Cy4acHHX MoTped CBHHApPCHKOI iHaycTpil [41].

VY 1IbOMY KOHTEKCTI KOHIICIIIisl aMiHOKHUCIIOT HaOyBa€e
0COOJIMBOTO 3HAYEHHs, ajPke BOHA IMIJIKPECIIOE TXHIO
KIIIOUOBY POJIb Y METaOOIIYHHMX Hponecax i MiITPUMI
3/10pOB’s TBapuH. Hanpuxiiaz, riiuuy, sk oJHa 3 aMiHO-
KHCJIOT, CIIPUSIE IOKPALIEHHIO MTPOIYKTUBHOCTI Ta SIKOCTI
M’sica, OCOOJIMBO y TOPOCAT i3 BHYTPIIITHHOYTPOOHUMU
MOPYIICHHAMH pocTy [ 14].

CydacHi Topoau CBHHEH NEMOHCTPYIOTH IIiIBHIICHI
MeTabomniyHi MmoTpedu, 30KpeMa, uepe3 IHTEHCHBHUUN
KaTabomi3M. Y Takux yMOBaX HH3HKOIIPOTETHOBI paIlioHn
3 OJaBaHHIM HE3aMIHHUX aMIHOKHCIIOT HOIIOMAararoTh
3MEHIIUTH BHUKHUIM a30Ty Ta 3a0e3NeYuTH JOCTaTHiil
pisens pocty [20].

bamanc Mix He3aMiHHUMHM Ta 3aMiHHMMH aMiHO-
KHCJIOTAaMH B pallioHaX € KPUTUYHO BaXKJIMBUM IS
ONTHMI3alii palioHiB, OCOOJMBO 332 yMOB 3HMKECHHS
piBHS cuporo mpoteiny. lle mo3Bomse 3abe3neuntn
epekTuBHUN picT 0e3 MIKOAM Ui 370pOB’S TBapHH
1 3MEHIINTH HETaTUBHUH BIUIMB Ha HAaBKOJIMIIHE
cepenosuie [43].

[likaBo, M0 BUKOPWUCTAHHS aMIHOKHCIOT y TaKHX
paiioHax He TIIBKH MIATPUMYE MPOTYKTHBHICTH, ale i
CHpusi€ TOKPAIIEHHIO 3I0pOB’S CBHHEH HAaBiTh Yy
BUMNaKax 1HOEKIIHHUX BUKIUKIB [26].

TakuMm YWHOM, CydYacHi JOCIIKEHHS IIiJIKpPecITio-
I0Th 3HAYEHHS aMiHOKHCJIOT y pAaIlioOHaX MOPOCAT. IX
3aCTOCYBaHHSI MOXKE CYTTEBO IMiJBHIIUTH €(EKTHBHICTh
TOMIBII, ONTHMI3yBaTh PICT 1 3JA0pOB’S MOPOCHT, IO €
Ba)KJIMBHM JUIsI CTJIOTO PO3BUTKY CBUHAPCHKOT raiysi.

I'nymamam y cyuacnomy ceunapcmei: Kuiouoei
acnekmu ma nepcneKmuegu.

['mytamar € oiHi€r0 3 HAUTIOMIMPEHIIIIX aMiHOKHCIIOT
Yy CKJaJi POCIMHHUX i TBaPHHHUX KOPMIB, a TaKOX Y
6iNKax TKAHUH OpraHi3My cBHHEH. Moro yHikaibHa MeTa-
0oigyHa pPOJb MOJATAE B TOMY, IO 10 95-97 % mieTwmu-
HOTO IIyTaMaTy Katabolli3yeThCsi B TOHKOMY KHIIEYHHUKY
M7 4Yac MEpIIOro IMPOXOHKECHHS Yepe3 BOPITHY BEHY.
Ie cTBOprOE HEOOXIAHICTD HOTO CHHTE3Y 3 IHIIHUX aMiHO-
KHCJIOT dYepe3 YHCICHHI MeTaOONIYHI INUIAXH, SKI
MiATPUMYIOTh TOMEOCTa3 OpraHizMy cBHHEH [16].

CuHTe3 riryramary BifOyBaeThCs NMPAaKTUYHO Y BCiX
TUMAX KJIiTHH  OpraHisMy cBuHed. (OCHOBHUMH
MONEPEHUKAMH Ul HOr0 YTBOPEHHS € aMiHOKUCIIOTH,

Taki K TJIyTaMiH, aMiHOKHCIOTH 3 pO3TalyXCHUM
JIQHIIOTOM, aJlaHiH 1 acmaprar, a TaKOX TJIF0KO3a,
sika 3a0e31euye 0-KeTOrIyTapaT, KIIFOUOBHI METa0OIT y
ki Kpeoca. Ileii mpoiiec miaTpuMyeThCsl aKTUBHICTIO
Takux (EepMEeHTIB, sk Tiryramarierinporenaza (GDH) i
aminorpancdepasu [10].

I'myramaT Ta riIyTaMid MaroTh CHHEPTiYHUH BIUTUB Ha
(yHKIIOHYBaHHS KHUIICYHWKA Ta IMYHHOI CHCTEMH
cBUHEH. [yTamar 3a0e3mnedye BYITICIIEBUI CKeNeT IS
CHHTE3Y TIyTaMiHy, SIKUH € BaXJIMBHM JKEPEIIOM JIIS
YTBOPEHHS IWTPYHiHy Ta  apri"iny. OcobimBo
II€ BAXINBO B YMOBAaxX CTpPECy, TaKUX SIK BiJUTy4eHHS
MOPOCHAT, KOJIU 3POCTAE MOTPeda Y MIATPUMIII HUTICHOCTI
KUIIKOBOro Oap’epy Ta 3amo0iraHHi  3amaibHUM
mpouecam [11].

I'myTaMaT MO3UTHBHO BIUIMBAE€ Ha KUIIKOBY MiKpO-
0i0Ty, CHOpUSAIOYM 3POCTAHHIO KOPHCHUX OakTepiH,
SIKi BIAMIOBIIAIOTH 32 (DEPMEHTAIlII0 MMOKUBHUX PEUOBHH
Ta YTBOPEHHS KOPOTKOJIAHIIOTOBUX >KHPHUX KHCIIOT.
Ile He nwmie moOKpallye Ipolec TpaBieHHs, ane M
TiBUIIY€E 3arajbHy CTIHKICTH OpPraHi3My A0 KHIIKOBHX
iHQekmiii. 3acTocyBaHHS TIIyTaMaTy B  pamioHax
JOTIOMarae JOCSATTH OuIbII 30aJJAHCOBAHOTO CKIIATY
MiKpoOioTH Ta 3a0e3meunTH ii cTadinmpHICTh [31].

JonaBaHHsA TilyTamaTy OO pallioHy CBHHEH Mae
MTO3UTHBHUH BIUTUB Ha €KOJIOTi10. BUKOpHCTaHHS HU3BKO-
MPOTETHOBMX pAIioOHIB i3 JOZABaHHSAM AaMiHOKHCIIOT,
30KpeMa [iyTamary, 3HIDKYE BHUKHIM a30Ty B
HaBKOJIMIIHE cepenoBuine. lle 3MeHnIye yTBOpEHHS
MeTaHy Ta amiaky, BOJHO4Yac 30epiraroud MpOIyKTHB-
HICTh TBapuH [23].

I'myramaT nOeMOHCTpYe 3HAuHUIl NpoTU3amaJIbHUH
e(eKT, 3HIKYIOUNM pIBEHb MpPO3aNaJIbHUX NNUTOKIHIB,
takux sk TNF-0, y mopocsr i3 3anaJbHUMH BHKJIMKaMH.
BiH Takox cnpusie 301IbIICHHIO PIBHS aHTHOKCHIAHTHUX
MOJIEKYJI, TAKMX fAK TIYTaTioH, mo 3abe3rnedye 3aXHCT
KIITHH Bil OKHCIIOBAIBHOTO CTPECy Ta TIOKPAIIye
3araJibHUH cTaH 310poB’st TBapuH [11].

Honasauus 1-2 % riyramaty O paiioHiB MOPOCST
MmiCNsl  BUAJYYEHHS TMO3MTHBHO BIUIMBAE HA  IXHIO
MPOAYKTUBHICTH Ta 3A0pOB’S KuieyHHKa. Lle 30kpema
NPOSIBISIETbCS Yy  30UIBLIEHHI BHCOTH BOPCHUHOK Y
TOHKOMY KHIIICYHHKY, 1110 3a0e3meuye Kpairy adcopOIito
NOXMBHUX PEYOBWH, Ta 3HWKCHHI BIHOIICHHS BUCOTH
BOPCHHOK [0 TJMOMHU KpHUNT, L0 € TOKa3HHUKOM
310pOBOTO KUIIeUHUKa [25].

Hocmimxenns 2018 poky [15] BusiBuito, mo BBeACHHS
2 % riyTamary 10 pamioHy MOPOCST IICJS BiJUTy4eHHS
MO3UTHBHO BIUIMBAaE Ha MOPQOJIOTII0 KHIICYHHKA,
30KpeMa 301JbIIyE BHCOTY BOPCHHOK Ta ITOKpAIIye
CHIBBIAHOIIEHHS BUCOTH BOPCHHOK 10 TIMOWMHH KPHIIT.
e crpusano 3HIWKEHHIO 3aaIbHIX MapKepiB y KpOBi Ta
HI/IBUILIEHHIO IPOAYKTHBHOCTI POCTY.

Y 2019 poui [17] BcTaHOBIEHO, IO KOMOIHOBaHE
JIOZIaBaHHS TIIyTaMary Ta apriHiHy 70 paiioHy CBHHE Ha
BIITOMIBIII TPU3BOANUTH JO 3HWKCHHS Macu KHPOBOT
TKaHUHY. []e OB’ s3aHO 3 MIIBUILICHHSAM PiBHS KOPOTKO-
JAHIIOTOBUX JKMPHUX KHCIIOT, TaKUX SIK MPOIIOHAT
i OyTHpart, Ta 3MiHaAMH B CKJIa/li MIKpoOiOTH, BKIIIOYHO 3i
3pOCTaHHIM KUTBKOCTI OakTepii poxy Actinobacteria.

JlonaBaHHs IiyTamaTy [0 pallioHy IOpOCST, SKi
3a3HAJIN 3aMAIBHOTO CTPECY, CIPHSIIO 3MEHIIEHHIO PiBHS
MpO3anaNbHUX IUTOKIHIB, TakuX sk TNF-o, y mmasmi
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KpoBi. BOHO TakoX perymoBajio MUIIXH CHTHAJI3aIil
mTOR, TLR4 i NOD, 110 3a0€e3me4mio 3aXucT eIiTeio
KHIIEYHUKAa Ta  MATPAMKY  HOTrOo  CTPYKTYpHOI
miicHoCTI [24].

Hocnimkenns Wang Z. [31] npoaeMoHCTpyBaio, 1o
BBEJICHHS 110 PAalliOHy MOHOHATPIEBOI COJII TiyTamary
(MSG) 3Ha4yHO BIUIMBAaE Ha META0OTI3M MOXKHBHHUX
pedYoBHH y mopocsT. byno BHUsABIEHO, 1110 MOHOHATpieBa
CUIb 3HIDKYE pIBEHb IHMTPaTy B CHPOBATLi KpOBI,
BOJIHOYAC ITIBULIYIOYN KOHIIEHTPALIIO TIyTaMiHy, TpH-
MeTHIIaMiHy, ambOyMiHy Ta xomiHy. Lli 3mMian 3a0e3neqy-
I0Th HAYKOBY OCHOBY JISl PO3POOKH KOPMOBHX J100aBOK,
SIKi TIOKPAIIYIOTh CIIO)KUBAHHS KOPMY Y ITOPOCHT.

Guzmén-Pino [12] 3 iHIMMH JOCTiTHHKaMH
CTBEP/UKYIOTh, IO JAOJaBaHHSI 5 % MOHOHATPiEBOTO
rJyTamaty 10 palioHy CBHHOMATOK BIUIMHYJIO Ha
KOPMOBY MOBEIIHKY IXHIX MOPOCAT. 30KpeMa, IIOTOMCTBO
CBHHOMATOK MaJIO 3HID)KEHY YyTJIMBICTH 0 CMaKy yMaMmi
Ta MiJBUIICHY MOTHBALIIO JO CIIOKHBAHHS COJOIKHX
kopMmiB. Ile cBimuuTH TPO Te, IO Ai€THYHA J00aBKa
MOHOHATPIEBOT COJIi MOXE MOIU(IKYBATH XapyOBY
TIOBEIHKY y MOPOCSIT.

3rigno 3 nocuimkerasmMu Hou ta Wu [15], nonaBaHHs
2 % riuyTaMaTty A0 palioHy IOpOCST CIPHSIE ITiBUIICHHIO
CIOXWBAaHHA KOPMY Ta TMOKpalIeHHIO KoedilieHTa
3aCBOCHHA MOXUBHUX pe4yoBHH. byno 3adikcoBaHo
30UIBIICHAS TPHUPOCTY Barm Ta 3HIDKCHHS pIBHA
3amajgbHAX MapKepiB y KpOBi, IO CBIAYUTH PO
MO3WTUBHUN BIUIMB TIJyTaMarTy Ha 3arajbHUil CTaH
3I0pOB’S IOPOCHT.

'myramMaT € KIIOYOBUM KOMIIOHEHTOM, IIO HAJa€
CMaK yMaMmi, CTUMYJIFOIOUYH alleTUT 1 XapyoBY MOBEAIHKY.
VY cBUHApCTBI HOT0 BUKOPHCTOBYIOTH YISl ITiJBHICHHS
areTHUTy, 0COOIMBO Y IEPiO CTPECY UM ITICIIs BiTyYeHHS
mopocsT. BBeneHHs MOHOHATpPIEBOrO TIIyTamary Mo
KOpMIB crpusie 30iJbIICHHIO CIHOXXHBAHHS 3aBJISKH
aKTUBAIl{ PelenTopiB, BIAMOBITATHHAX 32 CMaK yMami,
0  TOKpallye  MPOXYKTUBHICTH Ta  XapyoBHH
pedekc [40].

Pesynbratn mocmimxenns 2019 poky [12] cBiguarts,
IO JOJAaBaHHS MOHOHATPI€BOTO IIIyTaMary IO PallioHy
CBMHOMATOK 3MIiHIOE XapyOBY IOBEIIHKY iXHiX MOPOCHT.
Y nmoToMcTBa MiABUINMIACA YYTIUBICTD 1O CMaKy yMaMi,
a TaKO)K MOTHUBALSL 710 CIO)KUBAHHS COJIOAKHUX PO3YHHIB.
JonaBaHHs TayTamary 110 palioHIB HE JIMIIE MMOKPAIye
CMaKOBI BJIACTHMBOCTI, ajie ¥ BIUIMBA€ HA MeETa0OJIUHI
npouecH, SKi  aKkTHBI3yIOTh amneTtuT. Hampukian,
BukopuctanHs | % MOHOHaTpieBOi coji TiIyTamary
y pamioHax MHOPOCAT MICHs BiAIy4YeHHs JOIOMaraio
3MEHIIUTH CTPEC Ta YHUKHYTH 3HW)KEHHS CIIOKUBaHHS
KopMy. Lle mocsraeThesi 3aBASKM aKTHBALil PeLENTOpPiB
CMaKy Ta MeTa0OIYHUX UISXIB, SIKi PETYIIOI0Th XapuOBY
MTOBEIIHKY.

HocmimkeHHs  cBig4aTh, IO JOJAaBaHHSA  COJi
TIIyTaMaTy y pallioHd CBHHOMATOK 3MIHIOE KOPMOBY
NOBE/IHKY TxHiX mopocsaT. [IoToMCTBO CBHHOMATOK, SIKi
CIIOKMBAJII MOHOHATPIEBY CiNb IIIyTamaTy, HPOSBIISIO
OlmbINy 3aI[iKaBJICHICTH OO0 KOPMIB, OCOOJHBO 13
COJIOZIKUM CMakoM, IO CBIIYUTH IPO MOKJIMBUIMA
e(eKT MpeHaTaIbHOTO BIUIMBY Ha (JOpMyBaHHS XapuoBHX
3BHUOK [12].

I'myTamaT Tako’ BUKOPUCTOBYETHCS JUIS MiABUILIEHHS
MpHUBabIMBOCTI KOPMIB, 30KpeMa JIJIs CBUHEH 13 HU3BKUM

ametutoM. Moro 3acTocyBaHHs 3abesmedye  Kpamury
NPUIHATHICTh HABITh Y Ji€Tax 13 MOHMKEHUM BMICTOM
Oinka, JTO3BOJISIOYM  ONTHMI3yBaTH  paiioHu 0e3
3HWKEHHS POYKTHUBHOCTI [16].

Kpim crumymsnii ameturty, TIiayTamar MO3WTHBHO
BIUIMBA€E Ha MOBEIHKY CBHHEW y CTPECOBHX CHTYAIIisX.
Hanpuxnan, BBeeHHS MOHOHATPIEBOI COJIl TIIyTaMmaTy y
pamioH M Yac  TPaHCIOPTYBAaHHA  3HIDKYBAIO
arpecHBHICTh 1 TPHUBOXKHICT, IO TIIOB’S3aHO 3 HOTO
BIDTMBOM Ha HelpoMeaiaTopHi cuctemu [35].

i dbakTu miaTBepHKyIOTh OaraTo()yHKIIIOHATBHICTD
TIIyTaMaTy: BiH HE TIJIBKH MOKPAIIye CMaKOBI XapaKTePH-
CTHKHA KOpMY, ajie i IMiIBUIIY€E CIOXXUBAHHS, CIIPUSE
3MEHILIEHHIO CTpPeCy Ta MiATPUMYE MPOIYKTUBHICTh
TBapHH.

Hocmimxkenns 2019 poky [5] mokasano, mo riyramat
y paiioHax CBHHEH Cropuse afantaiii J0 XOJO.IY,
3MEHIIYIOYH HeraTWBHHUN BIUTHB cTpecy. Lle 3abe3neuy-
€TBbCS  TOKpalleHHAM Mopdosorii  KHIIeYHWKa Ta
e(EeKTUBHICTIO 3aCBOEHHSI TOXXKMBHUX PEUOBHH.

'myramaT € 0JJHAM i3 TOJIOBHUX JDKEPEN eHeprii s
KumeyHnka. BiH 3a0esnedye eHEepreTH4Hy MiATPUMKY
Yyepe3 OKWCIIOBAJIbHI HUISXH, CHPUSIOYH BHPOOJICHHIO
AT® Tta onTuMambHOMY (PYHKIIIOHYBAaHHIO KHIITKOBOTO
Gap’epa [29].

YV 2019 pomi Zhao Ta in. [42] Oymo BH3HAYEHO, IO
TIIyTaMaT CHpUsi€ IiIBUIICHHIO aKTUBHOCTI aHTHOKCH-
JMAHTHUX (DepMEHTIB y KulieuHuKy. Lle 3axuiae KIiTHHA
BiJl OKHCIIOBIBHOTO CTpecy 1 MIATPUMYE (GYHKINT
KUIICYHUKA, 1110 € KPUTUUHUM JJIsI 30POB’ S TIOPOCHIT.

Bxumtouenns 1 % L-riaytamary g0 parioHiB nopocsr,
SKi  migmaBanucs iHQEKUIHHOMY CTpecy, CIpPHSIIO
MOKPAIICHHIO CIIBBIHOIIEHHS MK HPUPOCTOM Barw Ta
CHOXKMBAaHHSAM KOPMY, a TaKOX 3MEHIIYBAJO IPOSBH
miapei. Lle mimkpeciioe poip TIyTamary B ONTHMIi3arlil
CIOXXMBAHHS Ta 3aCBOEHHS KOpMY y mopocsT [34].

BxiiodeHHs riyramary Ta acmaprary B PaIlioHH
3 HU3BKHM BMICTOM JIi3WHY IOKPAIlyBajlO0 CEepEeIHBO-
JN00OBHII MPUPICT Bard Ta CTaH KUIIEYHHKA Y IOPOCHT.
byno 3adikcoBaHO MO3UTUBHMI BIUIMB Ha MOP(OJIOTiO
KUIIEYHUKA, 0 CHPHSUIO MiABUINEHHIO CIIOKHBAHHS
KOpPMY Ta 3aCBOEHHIO MOXUBHUX PEUOBUH [7].

Ponb znymaminy 6 memaoonizmi ceuneii: cunmes,
dynkuii ma 3acmocysanns.

['myTamiH € oiHi€0 3 HABaXKIIMBILIMX aMIHOKHCIIOT y
MeTaboiizMi CBMHEH. Y IutasMi KpoOBi TMOPOCHHX 1
JAKTyIOYNX CBHHOMATOK, a TaKOX Yy IUIOAIB, HOBO-
HApO/DKEHHX Ta BIUTyYE€HHX MOPOCAT, KOHIEHTpALis
riryraminy gocsrae  0,35-0,5 MM, mo poOuth #oro
TPETHOIO 32 TOMNPEHICTIO BUTFHOIO aMiHOKHCIIOTOO [36].
3HayHa YacTHHA TIIyTaMiHy, OTPEMaHOIO 3 1Xki, a came
67 %, MeTaboMI3yEThCsl B TOHKOMY KHUILIEUHHKY IIiJ] Yac
MEpIIOro MPOXO/PKEHHS uepe3 BOpiTHY BeHy. OCHOBHUIA
BHECOK y PiBEHb I[IUPKYJIOIOYOro riyTaMiHy 3abe3rnedye
Horo enorenHuit cunres [38].

CuHTe3  TiyTaMiHy  KaTali3yeTbCsl  €JUHUM
(hepMEHTOM — TIIyTaMIHCHHTETAa3010, SIKa BUKOPUCTOBYE
rryramar i amiak 'y mnpucytHocti AT®. OcHoBHMMH
TKaHWHaMHM, BIJIOBIIAIGHIMHU 3a CHHTE3 TIJIyTaMiHy,
€ CKeJeTHI M’si3M, Xouya JIeTeHi, J>KUpOBa TKaHWHA
Ta MOJIOYHA 3aJ03a TaKOXX pOOJATH CBif BHECOK y e
mporiec  [32]. I'myramiH pO3MIEIUTIOETHCS — HUITXOM
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rigpomizy, mo Kartami3yeTbcs (ochaT-aKTHBOBAHOIO
riryTaMiHa3or. OTpuMaHuN TIIyTaMaT MOKe IIePETBOPIO-
BaTHUCS Ha TIyTaTiOH, aJlaHiH, OPHITHH, TIPOJIiH UM apTiHIH
ab0 OKHMCIIOBAaTHUCS 1O BYIJIEKHUCIOro rasy. BomHouac
YTBOPEHUH aMiak IEepPEeTBOPIOEThCS HA CEUOBHHY, IO
JIOTIOMAarae peryJiroBaTh HOTro KOHICHTPAIIi0 B KpoBi [38].

Hupku BimirpaloTe KIIOYOBY pOJIb y MiATPUMII
KHCJIOTHO-JIy)XHOTO ~ 0OajaHcy  opraHismMy.  AMiak,
OTpPUMaHUil 13 TIyTaMiHy, 3B’SI3y€TbCS 3 IMPOTOHAMH,
yrBOoprotoun amoHit (NH4'), skuii BUBOAWMTBCS 3
OpraHi3My, CIPHUSIOYH 3HIKESHHIO KHUCIIOTHOCTI KpOBi [4].
Oco0IMBICTIO JTAKTYIOUOi MOJIOYHOI 32031 Ta IUIALICHTH
CBUHEW € BiJNCYTHICTP aKTHBHOCTI TIIyTaMiHa3W,
o0 [03BOJIsiE 30epiraTé TIyTaMiH JUIA  IATPUMKH
BHPOOHHMIITBA MOJIOKA Ta pocTy mioaa [22, 28].

JonaBanns 1 % riytaMiHy 0 paiioHy NOPOCST MiCIs
BIAJIy4eHHS CIIpUs€ MOKPAIEHHIO IPOXYKTHBHOCTI,
3HIDKCHHIO YacTOTH Ta TPHUBAJOCTI mdiapel, a TaKoK
nokpamrye  e(peKTHBHICTh  BHKOPUCTAHHS  KOpMY.
3adikcoBaHO 3MEHIIIEHHS CITiBBIAHOLIEHHS KOPM/TIPUPICT
Ha 12,05 % 1 3HMKEHHS DIBHS CEYOBHHM B KpOBI Ha
4,27 %, Tonl SK KOHIICHTpAIllis OlNKa MigBUINMIACA Ha
18,7 % MOpiBHSHO 3 KOHTPOJIBHOIO TPYIIOKO [45].

I'myraMin Ta TayTamMaT € OCHOBHHMH JDKEpEIaMH
SHepTii 1JIsl eHTEPOLUTIB OPOCAT, 3a0e3MMeUy09n 3HAYHO
oinpmuii cuaTe3 AT®, Hixk Titoko3a. Lle € BayKIuBUM 115
MIATPUMKH IIUTICHOCTI KHIIKOBOTO 0Oap’epy, 0coOIHMBO
y HOBOHApPODKEHMX Ta BimrydeHux TBapuH [13].
VY Bumaakax iHQEKIIIHOTO CcTpecy, HampuKiIam, Hpu
3apaxkeHHi Escherichia coli, 106aBKY TIIyTaMiHy CIIPHSITA
SHIDKCHHIO 3allajieHHs Ta MiABHIICHHIO piBHS IgA, 110
MiATPUMYE IMyHHY cucTeMy nopocsr [33].

[myramiH TakoX Bifirpae BHUPIMIAIGHY pOJb Y
PO3BUTKY eMOpioHiB. J[OCHi/PKEHHSI MTOKa3alH, 0 HOro
3aCTOCYBaHHS in Vitro CIpHsi€ MiABUIEHHIO YaCTOTH PO3-
BUTKY eMOpIOHIB 10 cTajii GracTonucTH, 301IbIICHHIO
KUTBKOCTI KJIITHH Ta 3MEHIICHHIO arronTo3y [3].

VY 2024 pori gociipKeHHSIMU TPYIIH BUCHUX HA YOI
3 Jiang T. [19] Oymo moka3aHo, 110 TIIyTaMiH BIDIMBA€E Ha
aKTUBAIlID CHeNU(IYHUX TEHIB Yy pPENpOXyKTHBHHUX
TKaHWHAX, fKi OepyTh yd4acTb y PO3BHTKY IUIOJA
Ta (QyHKIiOHYyBaHHI IUlaneHTH. lLle cBimumMTH ™pO
HEOOXiTHICTh MiABHUICHHS PIBHS TIIyTaMiHy B pamioHax
MIOPOCHHUX CBUHOMATOK JUTsl 3a0€3e4eHHs OIITHMAaIbHOTO
POCTY IIOTOMCTBA.

CyuacHi I0CHiDKEHHS MITBEpANIA aHTHOKCH/IAHTHI
BJIACTHBOCTI ITyTaMiHy, 30KpeMa HOro y4acTb y CHHTE3I
riuyrariony. lle cnpusie 3aXucTy KITHH Bl OKHCIIO-
BaJILHOTO CTPECY B YMOBax iHTEHCHBHOTO MeTaboJIi3My,
TaKWX K JIAKTAIlis 94 PicT CBUHEH [2].

HoBe mocmimkeHHS WiATBEpOWIIO, IO TIyTaMiH
3aMIIAETECS TPIOPUTETHUM JDKEPETIOM EHepril  ajis
EHTEPOIUTIB IMOPOCAT Y MepioJl BiTyUeHHS, IO CIPHUIE
MTOKPAIICHHIO 3I0POB’Sl KWIICYHHKA Ta IIiBUIICHHIO
MPOAYKTUBHOCTI [2].

I'nmyTaMiH TakoX BUSBUBCS €(PEKTUBHUM y 3HHKCHHI
piBHS 3amajbHHUX LUTOKIHIB 4yepe3 akTuBamito Toll-like
peuentopiB (TLR) Tta inriOyBanus NF-kB-curnansHoro
LNUIIXY, [IO CIPHA€E PEryJisilil 3amalbHUX —peakiiif
y cBuHeii [1].

VY 2023 pori [18] pe3ynbTaT HAYKOBUX JOCIIIKEHb
mokasaiy, mo nonxasanss 0,5 % L-rimyramidy 1o paiiony
CBUHEH 3Ha4yHO TOKpamye QyHKOii HecnenudiyHOTo

iMyHITETY. 30Kpema, CIOCTepirajgocs IIiJBUIIECHHSI
(arouuTapHOi aKTUBHOCTI MOHOIIMTIB 1 IPaHYJIOLHUTIB, a
TaKoX 30UIbIICHHS PIBHIB TNpO3aNalibHUX IMTOKIHIB,
takux sik TNF-a, IL-1p ta IL-10. Li 3MiHu cBig4aTh npo
TTOCWJICHHS 3aXMCHUX MEXaHi3MIiB OpraHi3my i 31laTHOCTI
MIPOTUCTOSITHU MATOTCHAM.

3acTocyBaHHs TIIyTaMiHy $K KOPMOBOi J10OaBKH
TIO3UTHBHO BIUIMBAE Ha OyAoBY Ta (pyHKIUIi KHIIEYHUKA
MOPOCAT 13 HH3BKOIO Macolo Tima. byno BusBIeHO
MOKPAIIEHHS TOKa3HUKIB MOPQOIIOTii TOBCTOTO KHUIIIEY-
HUKa, 30KpeMa 3MEHIICHHS KOHIeHTpamii OioTeHHHX
aMiHIB, TakMX SK KagaBepuH, y #oro BmicTi. Kpim
TOTO, CIOCTepirasiocss 30UIbIIEHHST KiJIBKOCTI IMYHHHX
CD3+ xmiTMH y CnM30Bidi OOOJIOHIN, IO CBITYHTH
NpO TIOKpallleHHs IMyHHOTO CTaTyCcy Ta MeTadosi3My
KuIeyHuka [27].

Sk cBimYaTh HAyKOBI  JpKepena,  JI0JaBaHHS
L-rnmyraminy Ta L-rimyramary 5o pauioHiB i3 HU3BKUM
BMICTOM JII3UHY CIIPHS€ MOJIIMIIEHHIO POCTY CBHHEH 1
3]I0POB’sl IXHBOTO KHIIEYHHKA. 30Kpema, 301IbLIYETHCS
BHCOTa BOPCHHOK Yy TOHKOMY KHIIEYHHMKY, a TaKOX
KUTBKICTP ~ KCNUXOMOJIOHMX  KITHH, IO  CIPHSIE
MOKpAIeHHI0 Oap’epHOi  (QYHKII KHIICYHUKA Ta
3aCBOEHHS IOXXUBHUX PEUOBHH |[§].

Hocmimkenns 2022 poxy [21] miaTBepamio, o
TIIyTaMiH Bifirpae BaXJIUBY pOJb Yy MiATPUMAaHHI
KHCJIOTHO-ITy’)KHOTO OalaHcy, OCOOJMBO B HHpPKax.
3aBIsIKM HOTO 3[aTHOCTI PEryJiloBaTH piBEHb aMOHIIO,
TIIyTaMiH CIpHs€E NiITPUMaHHIO HOpMaJbHOro pH KpoBi,
10 OCOOJIMBO BXKJIUBO JJIsl TBAPUH 13 BUCOKHM DiBHEM
€HEepPreTUYHOr0 OOMIHY.

InmyramiH € BaXJIMBUM JDKEpPENIOM eHeprii s
IEeUiHKHM Ta KHIIEUHHKA. VIOro 3acTOCYBaHHS B parioHax
aktuBye curHanpHi nurixu mTOR-S6K1-4EBPI, sxi
peTyIIIOIOTh  OUTKOBHA  CHHTE3 1  CHEPreTHIHHN
MetabomnizMm. Lle cnpusie eeKTUBHIIIOMY BUKOPHUCTAHHIO
MTO’KUBHUX PEYOBHUH 1 MATPUMAHHIO POCTY CBHHEH [6].

HoBi mocmimkeHHS CTBEPIKYIOTh, IO KOHIICTIIs
«iJieaJbHOTO TPOTETHY», sika 0a3yeThCsl Ha iJeaJbHOMY
BMICTI HEOOXIJHMX aMIHOKHMCIIOT, € HEIOBHOK A
TOMiBITI CBHWHEH, OCKIIBKM HE BPaxOBYyE€ HE3aMiHHI
aMIHOKHCIJIOTH, TaKi SIK TJIyTaMiH i riyramar. Baxinso
BKJIFOYaTH BCl HEOOXiJHI aMiHOKHCIIOTH Juisi 3abe3rie-
YCHHS ONTHMAJIBHOTO POCTY 1 3710pOB’sI cBUHEH [37].

Bukopucranns 0,2 % L-rmyraminy B pamioHax
CBHHEH BUSBHIOCS €()eKTHBHUM 3aMiHHUKOM aHTHO10TH-
kiB. JIOCHiPKEHHs MOKa3aJio, 10 Taka JoO0aBKa CIIPHSE
3HIDKCHHIO DIiBHA 3alallbHUX PEaKIliid, ITONIMIICHHIO
MPOAYKTUBHOCTI TBapWH 1 3MEHIICHHIO MpOSBIB
CTpPECOBOI MMOBEMIHKH TICIIS TPAaHCIIOPTYBaHHS [9].

JomaBaHHA 1O palioHy TOpPOCAT TJIyTamiHy,
rIyTamMaTy Ta achaprary CHPHAIO  MOJIMIIEHHIO
MOPGOJIOTIYHUX IMOKAa3HHMKIB KHUIICYHHUKA. 30KpeMa,
e IIJBUIIYBAJIO BUCOTY BOPCHHOK 1  CHPUSIIO
pereHepariii eniTenito HaBiTh y CTPECOBUX YMOBaxX MicCIs
Bijurydyenns [31].

BxitoueHHss 70 pamioHy HOpOCAT TJIyTaMmiHy Ta
TIIyTamaTy 3MEHIIHJIO TPUBAJICTh 1 yacToTy miapei micis
BijurydeHHs. Y mepmi 10 mHIB micns 3MiHM pamioHy
BIJI3HAYEHO ITiBUIICHHSI ¢(QEKTUBHOCTI POCTY MOPOCAT
Ha 12 % [44].

OtpuMani  pe3yibTaTH
(YHKIIOHABHICTS — TIIyTaMaTy

JIEMOHCTPYIOTh ~ Oararto-
Ta TIyTamiHy SK

Scientific Progress & Innovations e 27 (4)

112



KOPMOBHX J00aBOK, IO CIIPHSIOTH ONTUMI3alii MeTabo-
JIYHUX TPOLIECiB, IIOKPALICHHIO 3I0POB’ s KUIIICYHHUKA Ta
MiIBUIIEHHIO TPOXYKTHBHOCTI cBuHEH. Lli acmektn
0COOJIMBO BaXKNIMBI ISl CTAJIOTO PO3BUTKY CBHHApPCHKOT
rajy3i, 3a0e3Mneuyrouy K eKOHOMIUHY e()eKTHBHICTh, TaK
1 €KOJIOTIYHY BiAMIOBIJANIbHICTb.

BucHoBku

Meroro mpoBeseHOro oy Oylio  3aiHCHEHHS
aHANI3y CYYaCHHX JOCSTHEHb Y BHKOPHCTaHHI aMiHO-
KHCJIOT, TaKMX SK TIyTaMaT i TJIyTaMiH, y parmioHax
CBUHEH. | TyTamar i TayTamiH BiZirparoTh KIIFOYOBY POJIb
y CydacHOMY CBHHApCTBi, CHPHSAIOYH 3POCTaHHIO
MPOAYKTUBHOCTI, TOKPAIICHHIO IMyHHOI BIAMOBimi Ta
3II0POB’S KHIIEYHUKA, & TaK0XXK 3MEHIICHHIO EeKOJIOTid-
HOTO HABAHTAKEHHS. IXHill MOTeHIian AK anbTepHATHBU
aHTUOIOTHKAM € O0cCOONMBO LIHHUM Yy KOHTEKCTI
CKOPOYEHHS X BUKOPUCTAHHS y TO/IBJII TBapHH.

BonHowac 3aiMmiaroTbcss HEAOCTATHHO BHBYEHHUMH
aCIeKTH Nepe/Io3yBaHHs, PU3UKK Ta 1MoOidHI edexTH
HAJMIipHOTO 3aCTOCYBaHHS ITUX aMiHOKHCIOT. HeoOximHi
OB JOCII/DKSHHS 7Sl BU3HAYCHHS ONTHMAIBHUX
JI03yBaHb, 1110 3a0e3neyaTbh MaKCUMalbHy e()eKTHBHICTD 1
0e3mneKy iX BHUKOPHCTaHH:S, 0COOJIMBO B yMOBaX Pi3HHUX
(i310JIOTIYHHX CTaHIB T4 CTPECOBUX CUTYAIIiM.

KonguikT inTepecin

ABTOpU CTBEPIUKYIOTH PO BIJICYTHICTH KOHQIIIKTY
iHTEepeciB 100 iXHBOTO BHKJALy Ta pe3yJbTaTiB
JOCIILKEHb.
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Among the most common skin diseases in dogs are acaroses caused by acariform mites such as sarcoptosis,
otodectosis and demodecosis. These are zoonotic diseases of dogs caused by ticks of the genus Sarcoptes, Otodectes
and Demodex. The spectrum of clinical signs in these akaroses varies from itching and local skin lesions to
intoxication and depression of the central nervous system. Animals can be carriers without clinical signs. The main
transmission of causative agents of acaroses occurs more often during direct contact with sick animals. The purpose
of the research was to establish the peculiarities of the course of sarcoptosis, otodectosis and demodecosis in dogs
as part of mixtinvasions of the digestive tract. The conducted research established that on the territory of
Poltava, the extensity of invasion of dogs by the causative agent of demodecosis is 18.6 %, sarcoptosis — 10.5 %,
otodectosis — 24.4 %. It was found that in 53.5 % of patients with acaroses in dogs, their course took place in the
form of mixtinvasions together with causative agents of nematodes and cestodoses of the digestive tract of dogs.
55.6 % of dogs were diagnosed with otodectosic monoinvasion, 33.3 % with sarcoptosic monoinvasion, and 11.1 %
with demodecosic monoinvasion. In dogs infested with sarcoptes, otodectes, and demodexes, mixtinvasions took
place in the form of two-component (67.9 % of mixtinvasions) and three-component (32.1 % of mixtinvasions)
associations of parasites. A total of 11 types of mixtinvasions were identified, of which 6 types were two-component
and 5 types were three-component. Co-members of demodexes, otodectes and sarcoptes were causative agents of
trichurosis  (50.0 % of mixtinvasions), uncinariosis (39.3 % of mixtinvasions), toxocarosis (39.3 % of
mixtinvasions), and dipylidiosis (3.6 %). Otodecto-toxocarous (31.6 % of mixtinvasions), otodecto-trichurous
(21.1 % of mixtinvasions) and demodecto-uncinarious (21.1 % of mixtinvasions) were most often detected among
the two-component mixtinvasions. Demodecto-uncinaria-trichurous (33.4 %), demodecto-uncinaria-toxocarous
(22.2%) and demodecto-trichurous-toxocarous (22.2 %) were most often found among three-component
mixtinvasions. The obtained data make it possible to take into account the peculiarities of the course of acaroses of
dogs caused by acariform mites, as part of helminthiasis of the digestive tract of dogs in order to increase the
effectiveness of treatment and preventive measures.

Keywords: parasitology, dogs, sarcoptosis, otodectosis, demodecosis, mixtinvasions, features of the course.

Ocob6amBocTi nepediry akaposis y co6ak, BUKJIHKAHUX Napa3uTYBaHHAM aKkapu(opMHHX

KJIIIIiB

B. O. €scrad’eBa"? | €. B. [Tnaxotna' | B. B. Mensanuyk' 2 | 1. JI. FOcrkis® | JI. M. Kopuan' |
H. C. Kanisems' |B.T. CuHBKO'

! TlonTaBchkuit IepKaBHAN
arpapHUi yHIBEPCHTET,
m. [TonraBa, Ykpaina

2 [HCTUTYT BETEPUHAPHOT
Meauinuad HarioHaapHOT
akaJzieMii arpapHUX HayK

Ykpainu,

M. KuiB, Ykpaina

3 JIbBiBCBHKMIA HAliOHATBHUI
YHIBEPCHUTET BETEPUHAPHOT
MEIUIUHN Ta O10TEXHOJIOTIi
imeni C. 3. Ikuupkoro,

M. JIbBiB, YKpaina

O/HMMU 3 HAWNOMIMPEHININX IIKIPHUX 3aXBOPIOBaHb Y CO0AK € aKapO3U, BUKJIMKaHI akapu(OPMHUMH KIIII[aMH,
TaKUM SIK CapKOITO3, OTOJEKTO3 Ta AeMOJeKo3. Lle 300H03HI 3aXBOPIOBAaHHS CO0AaK, IO BHKIMKAETHCS KIIIAMHI
pony Sarcoptes, Otodectes Ta Demodex. CnieKTp KIIHIYHHX O3HAK MPH LHX aKapo3ax Bapiloe Bix CBepOexXy Ta
JIOKIBHUX ypPaXXeHb MIKIPH 0 IHTOKCHKALIi Ta MPUTHIYEHHS LEHTPAILHOT HEPBOBOI CUCTEMH. TBapvHU MOXYTh
Oyt HoOcisiMU Oe3 KIiHIYHEX 03HaK. OCHOBHA Iepeayda 30yIHUKIB akapo3iB YacTille BinOyBa€ThCs IPU IPIMOMY
KOHTaKTI 3 XBOPUMHU TBapHHaMH. MeTO0 IOCIHiKeHb OyJ0 BCTAHOBHTH OCOOJIHMBOCTI Iepediry capKomTosy,
OTOJIEKTO3Y Ta JAEMOAEKO3y cobaK y Ckiagi MIKCTiHBa3iii TpaBHOro TpakTy. [IpoBeaeHHMMH IOCIHIIKESHHIMHU
BCTAHOBJIEHO, 10 Ha Tepuropii M. [TonTaBa excTeHCHBHICTH iHBa3il cobak 30yIXHMKOM IEMOJEKO3Yy CTaHOBHUTH
18,6 %, capkonrto3y — 10,5 %, orogexro3y — 24,4 %. BusBneno, mo y 53,5 % xBopux Ha akapo3u cobak ix mepedir
BiOyBaBCs y BHIUISI MIKCTiHBa3ii pa3oM 3i 30yJJHUKaMH HEMAaTOJN03iB Ta IIECTOJO31B TPABHOTO TPAKTY COOAaK.
VY 55,6 % cobak BCTAHOBJICHO OTOJACKTO3HY MOHOIHBa3ito, y 33,3 % — capkonTo3Hy MoHOiHBa3iwo, 11,1 % —
JIEMOJICKO3Hy MOHOiHBa3il0. ¥ cobak iHBa30BaHMX CAapKONTECAMH, OTOAEKTECAaMH Ta JEMOJCKCaMH MiKCTiHBa3ii
nepediranu y BUTISAl IBOKOMIOHEHTHHX (67,9 % Bin MikcTiHBa3id) Ta TpukomnoneHTHHH (32,1 % Big
MiKCTiHBa3iit) acoriarniii mapasutiB. Beporo BusiBiaeHo 11 pi3HOBHAIB MIKCTiHBa3id, 3 SIKHX 6 pi3HOBUIIB OynH
JBOKOMIIOHGHTHUMHU Ta 5 Pi3HOBHIIB — TPUKOMIOHEHTHUMHU. CHiBYICHaMH IEMOJCKCIB, OTOACKTECIB Ta
capkonreciB Oymu 30ynHuku Tpuxyposy (50,0 % Bim MikcriHBasiit), yHuunapiosy (39,3 % Bin MikcTiHBa3iii),
Tokcokapo3y (39,3 % Bix MikcTinBasziii) Ta auminigiosy (3,6 %). Haituacrime 3 JBOKOMIOHEHTHUX MiKCTiHBa3ii
BUSBISIN  OTOJEKTO3HO-TOKCOKapo3Hy (31,6 % Big MikcTiHBa3il), oToAekTo3Ho-Tpuxypo3ny (21,1 % Bix
MiIKCTiHBa3iil) Ta JIeMojeKo3HO-yHuMHapiosHy (21,1 % Bim MikcriHBasii). Haifuacrilie 3 TPUKOMIIOHEHTHHX
MIKCTiHBa3if BUSBISIM  AEMOJEKO3HO-YHIIMHAPiO3HO-TpUXYpo3Hy (33,4 %), AeMOIeKO3HO-yHIMHAPiO3HO-
TOKCOKapo3Hy (22,2 %) Ta IEeMOAEKO3HO-TPHXYPO3HO-TOKCOKapo3Hy (22,2 %). Orpumani maHi JO3BOJSIOTH
BpaxOBYBaTH O0COOIHMBOCTI Tepebiry akapo3iB co0ak, BHUKIMKAHHX aKapu(pOpMHHMH KIIIIAMH, Y CKJIami
TeIbMIHTO3IB TPaBHOI'O TPAKTy CO0aK 3 METOI IiJBHIICHHS €()EKTHBHOCTI IMpPOBEICHHSA JIKYBaJbHUX Ta
npodinakTHIHUX 3aXO0JB.

KimiouoBi ciioBa: mapa3uTosniorisi, co0aKy, CapKONTO3, OTOACKTO3, AEMOAEKO3, MIKCTiHBa3il, OCOOIHBOCTI
nepeoiry.
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Introduction

Acaroses, caused by acariform mites, is distributed
throughout the world and can parasitize many species of
animals, as well as humans. More than 30,000 species of
acariform mites causing dermatopathies have been
described in the Canidae family, namely Sarcoptes
scabiei, Otodectes cynotis. Demodex canis [1-4].
Dermatopathies of parasitic origin in small animals are the
most common in most countries of the world,
characterized by high contagiousness [5].

Since the skin is the most vulnerable organ, the
clinical manifestations of acaroses can be moderate
or severe and are characterized by inflammation,
erythema, intense itching, the appearance of scabs, hair
loss, and the formation of alopecia [6]. When parasitized
by ticks of the genus Demodex, the pathogen can be
transmitted after the birth of puppies through direct
contact with the sick mother [7].

Scientists note that in order to achieve a better
understanding of the epizootic process of acaroses caused
by acariform mites, it is necessary to know the factors that
can contribute to the transmission of parasites, their
reproduction and preservation in the biotope [8].

Ticks of the species Sarcoptes scabiei var canis are
the causative agent of sarcoptosis, which can infect
humans and animals. The parasite penetrates deep into the
epidermis, causing intense itching, inflammation, and in
some cases a violation of the skin barrier, and in weakened
young animals - to death. Sarcoptosis has been found in at
least 12 orders, 39 families, and 148 species of domestic
and wild mammals, making it one of the most important
ectoparasites in recent decades [9—13].

The tick species Otfodectes cynotis is distributed
throughout the world, highly contagious among dogs,
especially among young dogs, as older animals can
become immune to this parasite. The cat is a natural
reservoir of the tick and functions as a source of
infestation for dogs and other animals. This parasite feeds
on the remnants of the epithelium and tissue fluids on the
surface of the external auditory canal and the adjacent
skin, causing severe irritation and, as a result, otitis
externa [14, 15].

Demodex canis mites are localized in hair follicles,
sweat and sebaceous glands of a significant number of
animals, as well as humans. Demodecosis is not

B mixtinvasions

B monoinvasions

considered contagious between healthy animals after the
neonatal period. This was proven when dogs with
generalized demodicosis and healthy dogs were kept
together. D. canis is present in small numbers as a
commensal on the skin and in the ear canal of 30—80 % of
healthy dogs, but only a few develop disease. Thus,
demodicosis is the result of excessive reproduction of
mites on the skin of dogs [16-20].

The aim of the study

The purpose of the research was to establish the
peculiarities of the course of sarcoptosis, otodectosis and
demodicosis in dogs as part of mixtinvasions of the
digestive tract.

Materials and methods

The research was conducted during 2024 in the
conditions of the veterinary clinic "VetHelp" (Poltava)
and on the basis of the Laboratory of Parasitology of the
Poltava State Agrarian University.

Acarological studies of skin scrapings were performed
using a well-known method [21]. In order to identify
co-members of mixtinvasions in dogs infected with the
causative agent of acaroses, fecal helminthoscopy was
performed using the flotation method [22].

A total of 86 dogs with clinical signs of skin lesions
were examined. In the process of epizootic examination
of animals, the main indicator of damage to dogs was the
extent of infestation (EI, %).

Results and discussion

The conducted research established that on the
territory of Poltava, the extensity of invasion of
dogs by the causative agent of demodecosis is 18.6 %,
sarcoptosis — 10.5 %, otodectosis — 24.4 %. It was
found that in 53.5 % of patients with acaroses in dogs,
their course took place in the form of mixtinvasions
(Fig. 1 a) together with causative agents of nematodoses
and cestodoses of the digestive tract of dogs.
55.6% of dogs were diagnosed with otodectic
monoinvasion, 33.3%  with  sarcoptic = mono-
invasion, and 11.1 % with demodectic monoinvasion
(Fig. 1b).

B demodecous B otodectous

@ sarcoptous

33,3%

Fig. 1. Forms of the course of acarosis in dogs:
a — percentage ratio of mixtinvasions and acarous monoinvasions, b — percentage ratio of detected monoinvasions
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In dogs, mixtinvasions were represented by two-
component (67.9 % of mixed infestations) and three-
component (32.1 %) associations of sarcoptes, otodectes
and demodexes and helminths localized in the digestive
tract of animals (Fig. 2).

[@2-component [ 3-component

Fig. 2. Types of multicomponent mixtinvasions
with acaroses

33,4%

A total of 11 types of mixtinvasions were identified,
of which 6 types were two-component and 5 types were
three-component.  Otodecto-toxocarous (31.6 % of
mixtoinvasions), otodecto-trichurous (21.1 %) and
demodecto-uncinarious (21.1 %) were detected most
often from two-component mixtinvasions. Sarcopto-
uncinarious (10.5 %), demodecto-trichurous (10.5 %) and
sarcopto-trichurous (5.2 %) mixtinvasions were detected
less frequently (Fig. 3).

Demodecto-uncinario-trichurous (334% of
mixtinvasions), demodecto-uncinario-toxocarous
(22.2 %) and demodecto-trichuro-toxocarous (22.2 %)
were most often found among the three-component
mixtinvasions. A smaller share was otodecto-trichuro-
toxocarous (11.1 %) and demodecto-trichuro-dipylidious
(11.1 %) mixtinvasions (Fig. 4).

Nematodes of the species Trichuris vulpis (50.0 % of
mixtinvasions), Uncinaria stenocephala (39.3 % of
mixtinvasions), Toxocara canis (39.3 % of mixtinva-
sions) and cestodes of the Dypilidium caninum species
(3.6 % of mixtinvasions) (Fig. 3).

D+U+Tr D+U+T

D+Tr+T

O+Tr+T D+Tr+Dp

Fig. 4. Three-component mixtinvasions for acaroses of dogs:
S — sarcoptosis, O — otodectosis, D — demodecosis, Tr — trichurosis, T — toxocarosis, U — uncinariosis, Dp — dipylidioiss

Dypilidium caninum

Toxocara canis

Uncinaria stenocephala

Trichuris vulpis

10

20

30 40 50

Fig. 5. Types of mixtinvasions due to acaroses of dogs
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According to literature data, sarcoptosis, demo-
decosis, and otodectosis are common acarosic infestations
in many countries of the world and are a frequent cause of
dermatological diseases in many species of animals,
as well as in humans [1-4]. The conducted studies
established that in the territory of Poltava, the extent of
infestation of dogs by the causative agent of demodecosis
is 18.6 %, sarcoptosis — 10.5 %, otodectosis — 24.4 %.
It was found that in 53.5 % of patients with acaroses in
dogs, their course took place in the form of mixtinvasions
together with causative agents of nematodoses and
cestodoses of the digestive tract of dogs. 55.6 % of dogs
were diagnosed with otodectous monoinvasion, 33.3 %
with sarcoptous monoinvasion, and 11.1 % with
demodectous monoinvasion. In dogs infested with
sarcoptes, otodectes, and demodexes, mixtinvasions took
place in the form of two-component (67.9 % of mixt-
invasions) and three-component (32.1% of mixt-
invasions) parasite associations. A total of 11 types of
mixtinvasions were identified, of which 6 types were
two-component and 5 types were three-component.
Co-members of demodexes, otodectes and sarcoptes
were causative agents of trichurosis (50.0 % of mixt-
invasions), uncinariosis (39.3 % of mixtinvasions),
toxocarosis (39.3 % of mixtinvasions), and dipylidiosis
(3.6 %).

There are reports where sarcoptosis in dogs occurred
as a mixtinvasions by two or three types of ectoparasites
[23]. Scientists also note the associative course of the
causative agent of otodectosis in cats together with the
nematodes Toxocara cati (23.5%) and cestodes
Dypilidium caninum (17.6 %), and in dogs — together with
the nematodes Trichuris vulpis (27.7 %) and Toxocara
canis (21.3 %), Uncinaria stenocephala (12.8 %) and
Dypilidium caninum cestodes (8.5 %) [24].

The obtained data make it possible to take into
account the peculiarities of the course of acaroses of
dogs caused by acariform mites, as part of helminthiasis
of the digestive tract of dogs in order to increase the
effectiveness of treatment and preventive measures.

Conclusions

It has been established that acaroses of dogs caused
by acariform mites is a common infestation in the territory
of the city Poltava, where the extent of demodecous
invasion is 18.6 %, sarcoptous mange 10.5 %,
otodectous — 24.4%. Acaroses in dogs mainly occurred in
the form of mixtinvasions (53.5 %) together with
nematodes and cestodes parasitizing in the digestive tract
of animals. A total of 11 types of mixtinvasions were
identified, of which 6 types were two-component
and 5 types were three-component. Co-members of
Sarcoptes scabiei, Otodectes cynotis. Demodex canis
were nematodes of the species Trichuris vulpis (50.0 %),
Uncinaria stenocephala (39.3 %), Toxocara canis
(39.3 %) and cestodes of the species Dypilidium caninum
(3.6 %).
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Gastrointestinal parasites are the most common and detrimental parasites impacting poultry productivity.
Globally, Eimeria sp., Ascaridia galli, and Heterakis gallinarum are infect most variety of domestic and wild birds.
The prevalence of endoparasite infection in the research area is presently mild and mostly influenced by farming
practices; our findings can establish a baseline for managing infections in domestic hens. The research was carried
out from January to August 30 2024 to ascertain the prevalence and diagnostic characteristics of parasite
gastrointestinal illnesses. A total of 100 fresh fecal samples of backyard chickens were collected from different
poultry markets. Fecal examination carried out by using the native method, and floating method to determine the
presence of worm eggs. Identified among the nematodes were the following parasites: Eimeria sp., Ascaridia galli,
and Heterakis gallinarum. The total prevalence was (22 %). The infection according to sex in Eimeria sp. was
(63.6 %), (60.0 %), (66.7 %) in male and female, respectively. Ascaridia galli infection was (27.3 %), (30.0 %),
(25.0 %) in male and female, respectively, and Heterakis gallinarum infection was (9.1 %), (10.0 %), (8.3 %) in
male and female, respectively. The infection according to sex were. The infection according to age in Eimeria sp.
was (63.6 %). Ascaridia galli infection was (27.3 %), and Heterakis gallinarum infection was (9.1 %).
The prevalence of chickens in ages (one week to two years) were ranged between (0-100 %). A significantly, the
prevalence of gastrointestinal parasite infections were related with age, sex, and avian species at (p=>0.05). The study
found that Eimeria sp., Ascaridia galli, and Heterakis gallinarum were the most common gastrointestinal parasite
infestations. In conclusion, to fully understand how gastrointestinal parasites affect the well-being and output of
village hens, as well as to develop workable intervention and control strategies that smallholder farmers may use,
more research is needed.

Keywords: Ascaridiosis, Chicken, Coccidiosis, Heterakiasis, Iraq.

IHomupenns engonapa3uTosiB kypeii y nposinuii Kepoesa, Ipax

H. A. Anbxo6ypi' | M. Jlxasan' | A. I1I. M. Anxecnasi’ | A. Ammimpi' | @. Anani’®

! HaykoBuii Komnemk
yHiBepcurery Kepbanm,
npoginiis Kep6ena, Ipak

2 Koeik MPUKIIaHUX
Ta MEJINYHHUX HAYK
VuiBepcurery,
npogiHuis Kep6ena, Ipax

3 Koneuk BeTepUHAPHOT
MEJIMIHHH Y HiBEPCHTETY
Kepbaiu,

nposinuis Kep6ena, Ipax

IuBasiiiHi XBOpoOM NTHI{, IO BUKJIMKaHI 30yIHHKAaMH TeIbMIHTO3iB Ta IPOTO3003iB TPaBHOTO TPAKTY,
BBa)KAIOThCS HAWHOLIBII PO3MOBCIOJUKEHUMH B YChOMY CBiTi. BkazaHi 30yJHHKH BHSBJISIOTH CEPUO3HY LIKOIY
3[0pOB’I0 NTHLI. 30KpeMa, Y MOJOIHSIKY PEECTPYIOTh 3HI)KCHHs INPHPOCTIB, a B JIOPOCIOl NTHI[ 3HIKECHHS
SIHIIEHOCHOCTI Ta TOTIPILIEeHH] IKOCTI OTPUMYBaHHX S€lb. Y BCbOMY CBIiTi 30ynuuku Eimeria sp., Ascaridia galli ta
Heterakis gallinarum 3apaxaroTb G1IbLIICTh JOMALIHIX Kypeil. Y 3B’S3KY 3 LM METOI0 poOOTH OYJI0 BCTAHOBICHHS
€Mi300THYHOI CHUTYyaLil MI0J0 PO3MOBCIOUKEHHs LUTYHKOBO-KHIIKOBHX IAapa3uTiB Kyped y mnposinuii KepGena
(Ipak). JocnimkeHus nposouiocs 3 ciyns 1o 30 ceprnenst 2024 poky. 3aranom Oyiio 3i6pano 100 cBixuX 3pa3KiB
MOCNiAy BiJ IOMAIIHIX Kyped 3 pi3HMX NTaxiBHMYMX TrocnoaapcTB. JlOCHIDKEHHS 3pas3KiB HPOBOJUIOCS B
BUKOPHCTAHHAM 3arajlbHOBIIOMHUX (IOTalliHHUX METOMIB AIarHOCTHKU. BCTaHOBIEHO, IO Y JOCITIIKYBaHOMY
paiioHi B Kypeii Oyni BUSIBIICHI Tapa3uTapHi 3aXBOPIOBAHHS, BUKJIMKaHI 30y IHUKaMH IPOTO3003iB (Eimeria sp.) Ta
TenbMiHTO31B (Ascaridia galli Ta Heterakis gallinarum). 3’scoBaHo, 10 BUSBJICHI 30yIHUKH y JOCIHiKyBaHUH
nepioJ MaioTh He3HauyHe mommupeHHs (22,0 %), a piBeHb iHBa30BaHOCTI NTHII 3aleXaB Bill NPaKTHKU BeJCHHS
cibebkoro rocnopapcersa. Citif 3a3Ha4MTH, IO YpaxkeHicTh ntuli Eimeria sp. cknana 63 %, Ascaridia galli —
27,3 %, a Heterakis gallinarum — 9,1 %. Pi3HuLi 11010 HOMUPEHOCTI 30YAHUKIB y NMITHLI Pi3HOT CTATI BUSBJICHO HE
Oyno. 3a pesynpraraMyd KOIPOOBOCKOIMIYHUX JOCII/DKEHb BCTAHOBJICHO, IO YPaXKEHICTh Kyped 30yIHHUKOM
Eimeria sp. peecTpyeThCsl IOUYMHAIOYH 3 TIEPIIOrO THXKHS KUTTA 1 10 2-X PIYHOTO BiKy 3 HE3HAYHUMU KOJIMBAHHIMH.
HaromicTp, mepiui BHIAAKU ypaKEHOCTI Kyped 30yAHHKOM Ascaridia galli mouuHamM peecTpyBaTH y BiKOBHX
rpynax 1,5-2,0 mic Ta 3,5-5,0 mic. Hami pmocmipkeHHS MOXYTb CTaTH OCHOBOIO MJIS HPOBEICHHS 3aXOXiB
HAMpaBJICHNX Ha JIKyBaHHS [UTYHKOBO-KHIIKOBHX 1HBa3iil y JOMALIHIX KypeH.

KurouoBi ci1oBa: KypH, ackapuo3, KOKLHII03, reTepakos, Ipak.

Bi6aiorpadgiunnii onuc miust nuryBanus: Amwocodypi H. A., [ocasad M., Anxecnasi A. L. M., Anwimpi A., Anani @. lloumpeHHs eHI0Napa3uTo3is
Kypeil y nposinuii Kep6ena, Ipak. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 120-125.
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Introduction

Backyard chickens typically inhabit open housing and
forage for food, which enhances their exposure to
infectious parasite forms in the environment, hence
elevating the risk of parasitic diseases [1]. Free-
range chickens are susceptible to many parasite diseases
when foraging [2]. Gastrointestinal parasites are
reemerging in nations where the popularity of free-range
chicken production systems is rising [3]. Helminth
nematodes are common worldwide and more infections in
chicken with considerable change during different areas
and manufacture techniques [4].

Coccidian and helminths are worldwide threatened to
free-range poultry production systems [5]. Coccidiosis
and ascaridiosis are two more gastrointestinal parasites
in scavenging poultry that cause production losses to
owners [1]. Coccidiosis is suffering from the major
economic losses in poultry hens. Gastrointestinal
parasites infections have various clinical symptoms and
result in variable impacts on chickens reduced egg
production and body weight, malnutrition, and young
bird's mortality [1, 6]. Coccidiosis is one of the main
causes of morbidity in poultry, causing decrease of egg
production and body weight. Backyard chickens put the
food security of households at risk for both clinical and
subclinical coccidiosis due to their outdoor living and
scavenging activities [1].

Ascaridia galli is the most prevalent nematode in
domestic and non-domestic chickens. Chickens raised in
scavenging or semiscavenging systems have a high
prevalence of Ascaridia galli [1]. It was reported in both
intensive systems (broiler and layer farms) and free-range
(backyard poultry) [7]. Chicken heterakosis, which is
worldwide distribution at all countries. A high incidence
of infection, particularly in young animals, results in their
mortality, and invasive diseases inflict significant losses
to this sector. The nematode Heterakis gallinarum
is a parasite that has adapted to the climate of many
different regions, which helps explain its widespread
distribution [8].

Many of studies were reported in different regions of
the country of Iraq. The following helminth parasites were
detected from chickens in Mosul district, Iraq. Mostly was
A. galli, then Heterakis gallinae [9]. While, who reported
the total infection of intestinal helminthic parasites
in local chickens was higher than farm chickens in
Baghdad (khadhemiya, Abugarib, and Taji) [10].
Other study was reported the mix infection was the most
predominant in house reared chickens from various parts
of al dewania province with varies in age factors. The egg
of the internal helminthes was Ascaridia galli was the
most common then Eimeria sp., Capillaria sp., Heterakis
gallinarum and Raillietina sp. [11].

Another study in local chickens in Erbil city region of
Kurdistan/Iraq. The research was carried out in different
species of local chickens to investigate the existence
of internal parasites more prevalent of cestode species
nematode species had a lower frequency and external
parasites most prevalent with lice [12].

The importance of free-range chickens and the
susceptibility to infection, in order to reduce infection,
improve parasite control and reduce economic losses.

We need to identification the prevalence and distribution
of gastrointestinal parasites in Karbala province, Iraq.

The purpose of the study

This study aims to examine the frequency of
gastrointestinal parasites in domestic chickens that are
bred in Karbala province, Iraq.

Materials and methods

Site of the study

The research was conducted in karbala province.
Karbala, also known as Kerbala, is the capital of the
(Karbala district) is located in central Iraq map. The city
is located 105 km southwest of Baghdad, bounded
Governorate of Anbar in the north, Governorate of Najaf
in the south, Governorate of Babylon in the east,
the desert of Sham and the territories of Saudi Arabia in
the west. The province is determined at a longitude of 44°
and an altitude of 32°. The region of the Governorate of
Karbala is roughly 5.034 square kilometers. The climate
in Karbala features scorching summers and somewhat
mild winters, rendering fall and spring the most agreeable
seasons for travel. The best weather is often seen from
October to April, when temperatures range from 15°C to
25°C (59°F to 77°F).

Fecal sample collection and Diagnosis

Sample Collection

A total of 100 fresh fecal samples of backyard
chickens were collected from different poultry markets.
Information about the samples and associated conditions
was recorded on a questionnaire preformed. Qualitative
examination methods included direct smear, and flotation,
techniques. The samples were collected from different
local markets laying hen farms between January 2024-to
August 30/08/2024.

Coproscopical Examination and Identification of
Endoparasites:

Fecal specimens were randomly collected from the
cloaca immediately then placed in a clean bottle. The
collected specimens were transferred in a cool box to the
Kerbala University, College of Veterinary Medicine,
Department of Parasitology, for laboratory examination.
Fecal examination carried out by using the native method,
and floating method to determine the presence of worm
eggs. Fecal flotation method was included with (NaCl)
solution that processes the flotation fluid [13]. The
different species of the helminth parasites was diagnosed
based on the guide of helminthological keys [14].

The positive specimens for one or more of the
technique which have carried out (floatation method,
direct wet smear) were regarded positive confirmed for
(helminth(s) or/with Eimeria). All chickens were different
of ages at the time of sampling, based on information
obtained from their owners.

Detection of Eimeria oocysts and helminth eggs.

Helminth eggs and, Eimeria oocysts, from the
identification techniques mentioned above were
diagnosed using the guide morphological keys as initial
detection. To prepare the flotation procedure, 400 g of
NaCl was dissolved in 1000 ml of warm distilled water.
Ten milliliters of the floating medium were added to the
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fecal sample in the universal container, and the mixture
was agitated with a rod to complete the operation. After
passing by filtering the liquid through two layers of gauze
and into a test tube, additional media was added until a
meniscus appeared. The test tube was carefully covered
with a coverslip and let to stand on a level surface for ten
to twenty minutes. After carefully removing the coverslip
and placing it on a glass slide, it was promptly checked
for parasite eggs using x10 and x40 objective lenses.
By adding Lugol's lodine solution to the sample on the
glass slide, the eggs were easier to identify [15].

Data and statistical analysis:

Microsoft Excel was used to record the data of the
parasites that were collected. The following formula was
used to determine the prevalence of infection (%):

Prevalence (Total number of infected chickens
by a species of parasite/total number of chickens
examined) % 100.

Statistical analysis for social science; version 22.0,
Chicago, USA. Chi-square test (y2). P<0.05 was
considered significant [16].

Results and discussion

The result showed that out of the 100 examined
backyard chickens, 22 were positively infected with
gastrointestinal parasites in the examined chickens, the
total prevalence of infection was 22 % (22/100). All
the positive samples were single infections were included,
Eimeria sp., Ascaridia galli and Heterakis gallinarum.

The total prevalence of Eimeriasp. was 63.6 %
(14/100). Concerning the genders, the prevalence of
Eimeria sp., was 60 % (6/10) in male chickens while it
was 66.7% (8/12) in female chickens. Significant
differences were not observed (P>0.05). While in
Ascaridia galli the total prevalence was 27.3 % (6/22), in
male was 30 % (3/10) and in female was 25 % (3/12).
The prevalence of Heterakis gallinarum was 9.1 % (2/22),

Table 2
Relation of parasite types with ages

in male was 10 % (1/10), while in female 8.3 % (1/12),
(Table 1, Figure. 1).

Table 1
Relation of parasite types with genders

Parasite types * gender types Crosstabulation

. Sex types
Parasite types
male female
. . No 6 8
Eimeria sp. % 60.0 66.7
N 3 3
Ascaridia galli ©
% 30.0 25.0
. . No 1 1
Heterakis gallinarum
% 10.0 8.3
Total No 10 12
v 0.105 Pvalue 0.949
™ Eimeria sp. ™ Heterakis gallinarum

™ Ascaridia galli

“ 9.1%

M 27.3%

Figure. 1. Percentage of infections

The morphological characteristic of the recovered
from the different chicken species were distributed at
different percentages, (figures 1) The ages range between
(one week to two years) with prevalence range between
(0-100 %). Significant differences were not observed
among ages (P>0.05). (Table 2).

Parasite types * age cat. Crosstabulation

Age

Parasite types Total
1w 2w 15m 2m  25m 3m 35m Sm 6m 7m 8m ly 1.5y 2y
Cimert No 1 1 3 0 0 1 0 1 1 1 1 2 1 1 14
Sp.
imerta sp %  100.0 1000 750 0.0 00 100.0 0.0 500 100.0 100.0 100.0 100.0 100.0 100.0 63.6
Ascaridia No 0 0 1 3 0 0 1 1 0 0 0 0 0 0 6
galli % 00 00 250 750 00 00 1000 500 00 00 00 00 00 00 273
Heterakis No 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2
gallinarum % 00 00 00 250 1000 00 00 00 00 00 00 00 00 00 91
No 1 1 4 4 1 1 1 2 1 1 1 2 1 1 2
Total
% 100.0
v 26.452 P value 0.438

Gastrointestinal parasites with direct and/or indirect
life cycles, namely A. galli, Eimeria sp., H. gallinarum
and Capillaria sp., are cause for the most common and
high economic losses in poultry industries [5]. The result
of this study have total prevalence of infection was 22 %,

that out of the 100 examined backyard chickens, with
gastrointestinal parasites in the examined chickens.
22 were positively infected were single infections only
were included, Eimeria sp., A. galli and H. gallinarum.
Flotation technique and routine method (direct smear)
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were used to detect infections in (100) fecal samples
backyard chickens. This study was consent with, who
reported parasites mostly Eimeria sp. (32.83 %), then
A. galli (30.15 %) and H. gallinarum (24.79 %) using
floatation technique in Ilorin, Nigeria [17]. Other studies
were used flotation as Malatji et al., 2016, was reported
from (191) village chicken faecal samples from Limpopo
and KwaZulu-Natal provinces South Africa's indicated
mostly by Eimeria sp. (29.46 %), A. galli (18.77 %), and
H. gallinarum (15.56 %) [18]. While in the Savanna
region, Department of Sucre, Colombia, was reported,
Eimeria sp. (90 %), A. galli (18.4 %), H. gallinarum
(59.4 %), with prevalence 77.3 % (665/860) in hens
(Gallus domesticus) [19]. These differences may be
related with some factors as nature of nutrition, source of
water, migrating birds, geographical location, housing,
sample sizes, genetic, methods of parasitological detec-
tion, coinfections and breeding could demonstrate the
varies in the rates of prevalence.

In the current, study the protozoan gastrointestinal
parasite (Eimeria sp.) (63.6 %) was more common in
gastrointestinal parasite cases than A. galli and
H. gallinarum. In consent with helminth infection in local
chickens slaughtered in Makurdi metropolis/ Nigeria. Out
of the entire sample that was analysed, 280 out of 440
(63.6 %) had at least one helminthe species [20]. In
poultry from the Veterinary Teaching Hospital,
University of Jos, Plateau State, Nigeria. The total of
2,989 cases, out of which 749 (25.1 %), were Eimeria sp.
(78.0 %) A. galli (8.3 %); and H. gallinarum (4.7 %) [21].
The important of chickens slaughtered for human
consumption. Who reported only two parasites from two
hindered and tens chickens in Maiduguri, Nigeria. Total
infection was found in only 25.7 % of the local chickens.
A. galli (84.1 %), H. gallinarum (15.9 %) [22].

While other studies no consent with this study as
Kruchynenko, 2021, who recorded in Ukraine most
common endoparasitoses in poultry are helminthiases and
eimerioses, which can lead to severe illnesses, particularly
in young birds [23]. Eimeriasp. (13.6 %), A. galli,
(38.6%), and H. gallinarum, (29.6 %), are among the
most prevalent hen gastrointestinal invaders, causing
significant financial harm to poultry farms. Another
research has been made in Vigosa, Minas Gerais, Brazil,
H. gallinarum was the most prevalent helminth species
(60.19 %). The majority of animals' gastrointestinal tracts
yielded a total of 5579 specimens (81.55 %) [24]. Another
research demonstrates that 4. galli is the more distribute
and high level prevalent of nematode in the broiler
chicken of Rawalpindi region/Pakistan. The prevalence
was 28.64 % (888/3100) chicken for the presence of
A. galli [25]. In Duhok Province/Kurdistan Region of
Iraq, one hundred and twenty chickens the local breed
(Gallus gallus domesticus). The highest nematode
recorded was Subulura sp. (46.6 %), followed by A. galli
(38.3 %), H. gallinarum (25 %), Eimeria sp. (16.6 %) and
Capillaria sp. (4.1 %) but no blood parasites and
trematodes [26].

Many of studies in Iraq, have coinfections with
different parasites, 260 chickens from local and farm
breeding in Baghdad (Khadhemiya, Abugarib, and Taji)
were found to have helminthes [10]. 4. galli 35 (36.9 %)
and Raillietina tetragona 15 (11.5 %) were the outcomes

of farm breeding. Subulura brumpti 7 (5.3 %) and
H. gallinarum 10 (6.7 %) were only detected in local
chickens. The mixed infection was the most common
study by Karawan, 2012, explain using 125 faecal
samples of house reared chickens from al dewania city of
different ages [11]. 4. galli was the most common,
Eimeria sp, Capillaria sp. H. gallinarum. The eggs of
Raillietina sp. While, Abdullah and Mohammed, 2013
who reported macro- and microscopically found of
(internal and external) parasites in Sulaimani region-
Kurdistan/Iraq [27]. From 65 local chickens (Gallus
domesticus) showed that 89.23 % out of 65 looked at
chickens were infested by (H. gallinarum) which created
81 % and others were A. galli, Cheilospirura hamulosa,
Capillaria sp., Raillietina sp., Choanotaenia
infundibulum, Amoebotaenia sphenoides, Hymenolepis
carioca and Davaniea proglottina) and Out of all the
chickens inspected, 90.77 % had ectoparasite infestations
(ticks and lice).Other study by Azeez and Yassin, 2024
who reported cestode more prevalent 65 % (42/65) and
lower infection of 31 % (20/65) in local chickens in Erbil
city, Kurdistan/Iraq [12].

In the current study the sex and ages don't have
significant effects in three parasites for both male and
female (P>0.05). This study in consent with, Montes-
Vergara et al., 2021, in the Savanna region, Department
of Sucre, Colombia [19]. Both sex and age had no
significant effects. Using direct methods with ZnSO4,
860 native birds were examined, including both hens
(Gallus domesticus). The results showed that 77.3 %
(665/860) of the birds had at least one gastrointestinal
parasite infection, including FEimeria sp. (90 %),
A.galli (18.4%), and H. gallinarum  (59.4%)
Elijah et al., 2022 who recorded significantly in females
have much more nematode (4. galli) eggs and adults
compared to male birds [27]. The prevalence mostly in
female birds (48.6 %) than male (34.9 %) was significant
(P<0.05), in (210) local chickens in Maiduguri, Nigeria,
Nematode  identified were A.galli (84.1 %),
H. gallinarum (15.9 %). While, Lawal et al., 2023 who
recorded in Borno State, Northeastern Nigeria of overall
prevalence of 54.8 % (438/800) from birds at live poultry
markets. A. galli were the most common (14.6 %),
H. gallinarum (9.8 %), as sex (female) and age
(adults > 5Smo), were significant (P<0.0001) [28].

In Ilorin, Nigeria, Ola-Fadunsin et al., 2019, who
reported different parasites recovered from (597) fecal
specimens and gastrointestinal from different of live and
slaughtered bird species [17]. Using direct wet mount
examination, avian types, sex, and Age were significant
at (P<0.05) related with the incident of gastrointestinal
parasites infection.

Conclusions

The current study shows the prevalence of
gastrointestinal parasites in free backyard chickens in
Karbala province/Iraq. The prevention of gastrointestinal
parasites and biosecurity measures should be enhanced
because the infection rate was comparatively high.
The goal is to enhance the natural food supplies, housing,
feeding, and management of these birds while
encouraging the development of novel preventative and

Scientific Progress & Innovations e 27 (4)

123



therapeutic measures, such as the use of biological control
and natural substances. The role of breeders and
veterinarians is very important to prevent parasitic
infection in farms via effective farms management,
nutrition, and treatment. In order to stop the growth of the
gastrointestinal parasites' developmental stages in the
environment, it is advised that birds raised on the floor
have proper litter management.
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Ukraine remains one of the few countries in Europe where cases of rabies among animals and isolated clinical
cases among humans are registered, despite preventive measures. At the same time, the reasons for the rapid spread
of the Lyssavirus rabies virus in animals in the Poltava, Kirovohrad and Sumy regions remain unclear. Therefore,
the purpose of the study was to conduct epizootological monitoring of the incidence of rabies in animals during
2020-2024 in the Sumy, Poltava, and Kirovohrad regions. Research materials were: plans for conducting diagnostic
studies on the prevention of infectious animal diseases, reporting documentation on the epizootic situation of animal
rabies of the main departments of the State Service of Ukraine on Food Safety and Consumer Protection in three
regions. During 2020-2024, 441 cases of animal rabies were registered in Poltava, Kirovohrad, and Sumy regions,
and 338 unsafe points were declared. Most cases of rabies are registered among dogs, which is 28.9 % — mainly
strays, which, in turn, are infected by wild animals, followed by cats (27.3 %) and red foxes (25.9 %). Among the
total number of animals infected with rabies in the studied regions, ruminants accounted for 16.4 %. During the
specified observation period, the incidence of other animal species did not exceed 1.5 %. In the period 2020-2023
the largest number of animal rabies patients was registered in the Kirovohrad region. At the same time, 43 cases
were recorded in Poltava region as of October 2024, which is 11.6 % more than in Kirovohrad and 81.4 % more
than in Sumy regions. Kirovohrad region is also a leader in animal bites to people — 1,632 cases. In order to prevent
rabies in the territory of the above-mentioned regions, from the beginning of 2024, regional state veterinary medicine
specialists vaccinated against rabies the heads of: dogs — 285,371, cats — 258,287, and other farm animals — 18,43 1.

Keywords: rabies, Lyssavirus rabies, animals, epizootic, monitoring.

ITommpenns cka3y tBapuH y IlonraBebkiii, KipoBorpaacobkiit Ta CymMcbKiii 00J1acTsix
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! TlonrraBebkuit aepxaBHuit
arpapHUil yHiBEpCHTET,
m. [TonraBa, Ykpaina

2T 0NOBHOTO YIPABJiHHSA
JIep KIPO/ICTIONHB CIIykKOU B
ITonTaBceKiit obnacri,

M. [TonTaBa, Ykpaina

VYkpaiHa 3aluLIaeThCs OJHIEI0 3 HebaraTboX Kpaid y €BpoIIi, e peecTpyIOThCs BUIIAAKU CKa3y cepei TBapuH i
MOOJMHOKI KJIIHIYHI BHUMAJKH Cepel JIoAeH, He3Ba)Kaloud Ha MpOBeAeHHs MpodinakTHYHUX 3axoniB. BoxHouac
MPUYMHK CTPIMKOTO MOUIMPEHHS Bipycy Lyssavirus rabies y TBapuH Ha Teputopil [TontaBcbkoi, KipoBorpancbkoi
Ta CyMCBKOi ToMy MeTOI MJOCHIDKEHHS Oylno HpOBECTH
€Mi300TOJIOTIYHIE MOHITOPMHI 3aXBOPIOBAHOCTI TBapuH Ha cka3 BrnpomoBk 2020-2024 pp. B CyMcChbKil,
Tonrascekiit Ta KipoBorpazicekiit odiactax. MarepiagaMu 1OCHimKeHb Oy UIaHW TPOBEAEHHS AiarHOCTUYHUX
JOCITIKEeHb 10 MPOQIIaKTHLI 3apa3HUX XBOpOO TBapuH, 3BiTHA JOKYMEHTALls LIOA0 €Mi300THYHOI cUTyauii 1o
CKa3y TBapHH TOJOBHUX YIPaBIiHb JIepXKIIPOACIOXKHUBCIYKOH y TPhoX 00nacTsx. Ympomomxk 2020-2024 pp. B
IMonTascekiit, KipoBorpaacskiit Ta CyMcbkiit 0061acTsIX 3apeecTpoBaHo 441 BUMaI0K 3aXBOPIOBAHHS TBApHH Ha CKa3
Ta orojomeHo 338 HeOnaromoiy4Hux MyHKTiB. HaifOinble BUMAAKIB CKa3y peecTpyeTbesi cepell cobak, Mo
cTaHOBUTH 28,9 % — mepeBakHO OpOIIUMX, SKi B CBOIO 4YEpry 3apakaloThCs BiJ IHMKUX TBapHH, HOTIM HIyTb
kot (27,3 %) Ta uepBoHa ymcuus (25,9 %). Cepen 3arajabHOI KUIBKOCTI 3aXBOPUIMX TBAPHH Ha CKa3 B 00JaCTIX

obOnacteil 3anMIIAIOTECA HE 3’ SICOBAHUMH.

Ky#Hi TBapuHH cranoBuiH 16,4 %. [IpoTaroM Bka3aHOro Mepiofy CIIOCTEPEIKEHHs 3aXBOPIOBAHICTh 1HIINX BHUAIB
TBapuH He nepesuinyBana 1,5%. YV mepion 2020-2023 pp. Haiibinbmia KiTbKICTh XBOPHX TBapUH Ha CKa3
peectpyBanachk B KipoBorpancekiii o6nacti. Bognouac B [Tontacbkiit o6nacti cranom Ha )oBTeHb 2024 poky 0yito
3adixcoBano 43 Bumaaky, mo Ha 11,6 % BumaakiB Oinbme Hixk y KipoBorpaacekiit Ta Ha 81,4 % — CyMchkiil.
KipoBorpaacbka o0nacTe € TakoX JIIEPOM IIOJO HAHECCHHsS IOKYCiB TBapUHAMH JIIOJASAM, BiJIOBITHO
1632 Bunasaku. 3 MeTo0 MPOQIIAKTUKU CKa3zy Ha TEPUTOPIi BUIE BKa3aHUX oOnacTeil creniazictaMu paloOHHUX
JIep’KaBHUX JIIKAPEHb BETEPUHAPHOT MEAUIIMHY 3 T04aTKy 2024 poKy IIEIIICHO POTH CKa3y roiis: cobak — 285371,
KOTiB — 258287 Ta iHIIMX CLTBCHKOTOCHOAAPChKUX TBapHH — 1843 1.
KumiouoBi cioBa: cka3, Lyssavirus rabies, TBapHHH, €Ii300THYHUH, MOHITOPHHT.

Bi6aiorpadiunnii onuc ans wuryBannsi: Kpyyunenxo O. B., Ilempenko M. O., Omenvuenxo I'. O., Aspamenko H. O., Hamsena I. B. TlomupenHs
ckasy tBapuH y [Tonrascekiit, KipoBorpancekiit Ta CymMmcbkiit obnactsix. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 126-131.
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Beryn

3aB/SIKM CHCTEMAaTUIHOMY BITPOBAPKEHHIO ITPOTPaMH
BUKOPIHEHHS CKa3y IIUIIXOM OpPaJIbHOI BaKIMHAMLIT TUKHUX
TBapwH, A0 KiHOI 20-TO CTONITTS OUIBIIICTH KpaiH
3axinHoi Ta LlenTpansHoi €Bponu Oy BUIbHI B CKazy.
Mertoro €C 0yii0 BUKOPIHEHHS CKa3y B AMKIA IPUPOIL Ta
cepen momamHix TBapuH 10 2020 poky [18]. HezanexHo
BiJl TOrO, HAaCKUIBKM IOCSDKHOIO 3/aBajiacs ISl MeTa,
XBOopoOa Bce mIe MpHCYTHS y cxigHiil vactuni €C
(TTonpiia Ta Pymywnis) [9]. HemronaBui moBimoMiieHHs
MTOKA3aJId, IO BIPYC CKa3y 3aJMINAETHCS OUIBIN KHBHM,
HDK OyIb-KOJIM, HE3BXKAIOYM HAa KOHTPOJIb, AKUAN 3M1MC-
HIOETHCSI IPOTH Bipycy 1o Beiit €Bpomni [20]. ¥V cxiaHux i
MBICHHUX KpaiHaXx mporpaMu OOpoTHOM 31 CKa3oM
JUCHIL ~ TIOBHHHI  CYNPOBODKYBATHCS  3aXOJaMH
3 YIpaBiiHHS OE3NPHUTYIFHUMH COOAaKaMH, 3BaXKArOUd
Ha BUCOKY YHCEJIBHICTh OS3NPUTYIILHUX TBAPHH Y TIEBHHX
perionax [3].

Kinpkapiuni kammasii 3 BakIMHAI[] TUKUX TBapHH
JIO3BOJIMITM JOCSATTH KOHTPOIIO HaJ CKa3oM y 3aXimHiit
€Bpomi  3aBISIKM CTBOPEHHIO «IIOSICY BaKIMHALID»
nepe;] CHAEMIYHUMH CXiJHOEBPONICHCHKUMHU KpaiHamu [17].
[lepopanpHa  iMyHi3allis  JIUCHIBb  AHTHPaOIYHOIO
BakiuuHOl0 (ORV), ska 3acTrocoByeThcs B 0OaraThox
€BPONCHUCHKUAX KpaiHaxX, 3HAYHO 3MCHIIWIA KUIBKICTh
BHUIIAAKIB CKa3ly cepel Ha3eMHHX CCaBIliB, aje He
JmiKBigyBama Bipyc TmoBHICTIO. Hapasi Hai#OimsIIM
pe3epByapoM Bipycy € kpainu CximHoi €Bporu, ne He
MIPOBOATHCS 3aX0H 3 iMyHi3alii abo iXHI ePeKTHBHICTH
€ HU3BKOIO [5].

BBe3eHHsS CKaKeHHWX TBAapHH CTaHOBHUTH IOCTIHHY
3arpo3y st cBOOOAM BiX ckazy B E€BpoIeiicbkoMy
Coro3i (€C). Iicns pociiickkoro BTOPTHEHHS B YKpaiHy
B 2022 poui €Bporeiicbka KOMICisi TOM’IKIIHJIa TpaBHiIa
BBE3CHHS TBAPHH-KOMIAHBHOHIB UI1  YKPalHCBKHX
OikeHIiB, 3pobuBIIN BiAcTym Bix CxeMu mepeMilieHHS
nomarrHix TBapuH €C (EU PETS) [4].

SIkuo B mepio; «MiCbKOTO CKa3y» BaKIMHallis cobak
pa3oM 3 PpETyIIOBaHHAM iX TOMYJAMii J/T03BONHIIA
3a 15 pOKiB 3MCHIINTH KUTBKICTH BHUMAIKIB CKazy
B 26 pa3iB, TO CbOTO/IHI PEryJIIOBaHHS MOIMYJISIIN JIMCUIb
1 MTOMamHiX M’SICOINHMX Yy TOE€THAHHI 3 MEPOPATBHOIO
BaKIMHALIEI0 IUKUX Ta MApSHTEPATHFHOK BaKLIMHALIEKO
TBapUH-KOMITaHBHOHIB, Ha JkKayb, HE IalOTh BUANMOTO
pesyasTaty [12].

VYkpaiHa 3aiuIIaeTbesl €IMHOI0 KpaiHowo B €Bpori,
JIe PeECTPYIOTHCS BUNIAJIKU CKa3y cepell TBapuH (01M3bKO
1600) 1 moOOAMHOKI KIiHIYHI BHIAAKH CEpel JIIOACH,
HEe3BaKAI0UX Ha MPOBEACHHS MPO(DITAKTHIHHUX 3aXO0IiB.

leorpadiuHo Hamagu TOMAIIHIX M SCOITHUX Ha
Jo/iell HaifuacTille CrocTepiranucs y CXimHii 4acTuHi
VYkpaiHu, IO TOB’s3aHO 3 BHCOKOK ypOaHi3ali€elo
pEeTioHy Ta BEJMKOIO LIUIBHICTIO JIIOJICBKOTO HaceIeHHS.
Benmka KUTBKiCTP HamagiB JIMCHIB CIIOCTEpiramacs
B 3aXimHIN yacTuHI YKpaiHu depe3 OUTbITY DOy JICiB
i moumiB [11]. B KuiBchkilt oOnacTi HaiOLIbIIa KUTBKICTh
3pasKiB Hajexajga JWKAM TBapuHaM (HacamIepen
JUCHIISM), SKi BHCTYTAIOTh pe3epByapoM iHdekmii [19].
Cka3 cepen cobak y ITonraBchkiit i CyMChKiil 00macTsx

peectpyBammcst 'y 90 % BumankiB. UepBoHa smcHId
Oya JijepoM 3a 3aXBOPIOBAHICTIO HA CKa3 Cepell JUKHUX
TBapuH y nepioa 3 2009 no 2019 pik [14]. Ilpu anamnisi
KOpeJsiii BHUSBIEHO, IO MPU 3MEHIIEHHI YHCEIBHOCTI
MOMYJIAIT XMKUX TBAPUH BIIMIYA€ThCS TCHJACHILISA
JO 30LIbIICHHS BHIIAJKIB ckady sik y IlonTaBchbkil,
tak 1 B CyMmcekiii obmactax Ykpainum [2]. Binaumpka
obnacTb  3ajNMIIAa€TbCs — OAHIEK 3 HalOLIbLI
HEeONaronoly4Hux INOAO CKazy sK cepel OHKHX,
Tak 1 cepe; JOOMAIIHIX M sicoigHux TBapuH. 3 2019
o 2023 pik y Binaunekiit o6xacti Oyno BusiBieHo 896
TBapWH, AKi 3aTMHYIH BiJ cka3zy. HaiOinpnry KimbkicTe
BHIIAJIKIB CKa3y peecTpyBaiu cepex ucuisb (39 %) [15].

[Ipob6mema cka3y HaOyBae 0COOIIMBOTO 3HAYCHHS IS
BIHCBKOBOCITY)KOOBIIIB i 4Yac OoHOBMX i, SIK 3
TOYKH 30py IiIBUIICHUX PH3HKIB IIOAO IIi€i XBOPOOH,
Tak 1 HeoOXimHOCTI 3a0e3nedyeHHs IX emiJeMiuHOTO
Oyaromoy4uss 3 METOK 30epekeHHs O0€31aTHOCTI
30poitnnx Cmi Ta HaiOHAIBHOI OE3MEeKH Jep’KaBU
B 11istomy. Lle BUMarae 9iTKux miaxo/IiB 10 TPOQiTaKTHKU
cKa3y cepel BificbkoBOCTyk00BIIiB [8]. HaBiTh 3ami3nine
BUKOPHCTaHHA aHTHPaOidHOI BaKUWHU y pas3i ykpau
TSOKKHX TOpaHEeHb, 3aBJIaHUX CKaKEHOI0 Cc00aKolo,
MOXE BpSATYBaTH IKHUTTS XBOPOTrO, a BIIMOBa Bij
MICTDICHHS TaiTh CMEPTEIbHY 3arpo3y IUIs malfieHTa [6].

OpanpHa BakiuHamisg, posmouyara B 2001 poi,
Jocl He BHKOHaHAa B IOBHOMY o00cs3i. Bakuunaris
JOMAIIHIX M’ SICOIMHMUX TaKOXX HE J0CArac HEeOOX1JHOIO
piBast oxomneHHs 70% monmymsamii. BakumHyroTs i
Oe3NpUTYJIBHUX TBAPHH, X0Ya JaBHO JOBEJIEHO,
II0 B yMOBax IIOCTIHHOTO CTpecy Ta MEePEeOXONOKEHHS
BaKIIMHA HE BUKJIHWKAE€ BHUPOOJICHHS THUTPIB aHTHUTLI
JI0 3aXUCHOTO piBHA [1].

B Vkpaini, He3Bakaloum Ha 3HAYHI (PiHAHCOBI
BUTpaTH Ha TNepopajbHy IMyHI3allil0 JIMCHULOb 1
MapeHTeNbHY IMYHI3alil0 co0ak i KOTIB, HE BIA€ThCS
JOCSITTH 3HAYHUX pPE3yNbTaTiB y OOpoThOI 31 CKa3oM.
Ha xamp, y CTpyKTypi 3aXxBOpPIOBAaHOCTI Ha CKa3
CIIOCTEPIraeThCsl HEraTHMBHA TEHICHILISA 10 30UIBIICHHS
YacTKH co0ak 1 KOTIiB, SIKI € OCHOBHHM IDKEPEJIOM
3axXBOpIOBaHHA Toel Ha cka3 [13]. V 2022 pomi uepes
pociiicbke BilicbkOBe BTOPTHEHH:I B YKpaiHy niepopaibHa
BaKUWHAIIA  JMKAX  TBapuH HE  IIPOBOIMIIACH.
Pozmmpenns aHamizy Ha JOMAIIHIX M’ ICOiMHUX (co0aK i
KOTiB) BHUSBWIO TMpoOieMH B ICHYIOUid cHucTeMmi
npodinakTuky ckasy [16].

3a JaHUMH JIOCHJDKEHb pI3HMX aBTOpIB, CKa3
y TBapuH € HAWMOIIMPEHINIUM 300HO3HUM BIPYCHUM
3aXBOPIOBaHHIM Oarathox Kpaid cBity [10]. Ilmardopma
inpopmamiitnoi cucremu GBIF BimobOpaxae 15913
TEONpPHB’I3aHUX 3HAXIZOK MIOAO MOIIHUPEHHS Lyssavirus

rabies 'y cBiti (puc. I). 3okpema, Rabies virus
3apeectpoBaHo Ha Tteputopii Crnomydenmx IlltariB
Amepuky, Kanani, [TiBneHHO-A BprKaHCHKIH
Pecrmy6umini, Kurai, [anii, Ilepy, @ininminax, ApreHTHHI,
Hirepii, Irami, Mekcumi, Ilompmi, VYropmuHi,
Ipani Pecny0Omini Kopes, Taimanni, Cep6ii, I3paini,
Xopearii, Ky06i, Typewuuni, Pymynii, ['pysii,

Jlatsii, B’ernami, JIutei, Ecronii, Ykpaini (puc.2)
Ta iHmuX Kpainax csity [10].
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Puc. 1. [{ani momo reoJokamiifHux 3HaXiZOK y CBITI 3a 3amutoM Lyssavirus rabies
Ha riatdopmi inpopmaniitnoi cucremn GBIF
Jcepeno: [10].
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Puc. 2. [lani 111010 reoOKaiiHUX 3HAXIOK B PO3pi3i KpaiH 3a 3amuroM Lyssavirus rabies
Ha ratdopmi inpopmaniitnoi cucremun GBIF
Jrcepeno: [10].

OpHak 1i JaHi, AIMOBIPHO, HE BiJOOpaXKarOTh IMOBHOT 3rinHo nmanux iHpopmaniinoi cucremu GBIF mpo
KapTUHHM TOMIMPEHHS BIpyCy, LIO TICHO IIOB’s3aHe CE30HHICTh, HAMOUIBIIY KUIBKICTH BHOAJKIB OyIo
31 3pPOCTaHHAM YHCENBbHOCTI MNOMYJALINH JUKHX Ta 3aikcoBaHO B CiuHI Ta KBiTHI, a HalMEHIy — TpyaHi
0e3MpUTYIIBHUX TBAPHH. Ta JKOBTHI.
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Puc. 3. /lani 11010 ce30HHOCTI 3a 3anutoM Lyssavirus rabies Ha matdopmi inpopmariitnoi cucremu GBIF
Jocepeno: [10].
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Merta xocaiaKeHHs

[TpoBecTr €mi300TONOTIYHUI MOHITOPHHT 3aXBOPIO-
BaHOCTI TBapuH Ha cka3 BHpozoBx 2020-2024 pp.
B Cymchkiid, [TonraBebkiii Ta KipoBorpaacekiii o6macTsx.

Marepianm i meToau

Marepianamu J0CHiPKeHb OyJIM: IUIaHH TPOBEACHHS
JIAarHOCTUYHUX JOCTIJKCHb MO MPOMIIAKTHII 3apa3HUX
XBOpoO  TBapuH, 3BiTHa  JIOKYMEHTallis  LI0J0
€Mi300TUYHOI CHUTyalii MO CKa3y TBAapHH TOJOBHHUX
yopaBimiHb  JlepxnpoacnoxuBcayxou B Kiposo-
rpancekiif, IlonmraBcekiii Ta Cymchkili  oOmactax
3a 2020-2024 poku.

Taoauus 1

Pe3yabTaTi Ta iX 00roBOpeHHs

3a 2020-2024 poku B KipoBorpancsekiii, [TonraBcbkiii
ta CyMmchkili obmactsx 3apeectpoBaHo 441 Bumamok
3aXBOPIOBaHHS TBapuH Ha CKa3 Ta OrOJOIICHO
338 nebnaronoxyuHHX IMyHKTiB. Haibinpmoia KUTBKICTB
BUTMAJIKIB Ta HEONAromoMyYHHX ITyHKTIB BiIMideHa
B KipoBorpancekiii o0macti, Haiimenmry — CyMCBKii
obmacti (maén. 1). Yupomosx 2020-2023 pokis
HalOUIpIIa KUTBKICTH XBOPHUX TBapWH Ha  CKa3
peectpyBaniack B KipoBorpancekiii obmacti. BogHowac
B [loxraBchkiii o0macti cranoM Ha koBTeHb 2024 poky
Oyno 3adikcoBaHo 43 Bumaxku, mo Ha 11,6%
BumaakiB Ourpmie HiX y KipoBorpaacekiit Ta Ha 81,4 % —
CyMChbKiil.

Junamika cka3y y TBapHH 110 00JIaCTsIM Yy po3pi3i HeOIaronoIyyHHX ITyHKTIB Ta KUTBKOCTI BUTIAIKIB 3aXBOPIOBAHHS

2020 pix 2021 pik 2022 pix 2023 pix 2024 pik CTaHOM Ha KOBTEHb
Obnactb
H/I BUIIAIKH H/IT BUIIAIKH H/I BUIIAJIKH H/I BUIIAIKH H/IT BUIIAJIKH
KipoBorpazncska 51 82 27 43 27 36 86 100 30 38
TTonTaBchka 31 39 20 19 5 5 12 13 37 43
CymchbKa 0 11 3 3 0 0 1 1 8 8

3rigHo maéauyi 2 aHadi3 CTATUCTUYHUX JAHUX
TOJIOBHUX YIpaBITiHb JepXpoacoKuBCIyKOn
B Kiposorpaacekii, [TonraBerkiit Ta CyMCBKiit 00acTsx
3axBopioBaHOCTI TBapuH (494 TOJOBM) TOKa3ye,
110 HaHOLIbIlle BHIAAKIB CKa3y PEECTPYETHCS Cepel
cobak (28,9 %) — mepeBaKHO OpOASUYHX, SKi K B CBOIO

Taoauns 2

Yepry 3apakaroThCsl Bill AMKUX TBAPUH, TIOTIM HIyTh KOTH
(27,3 %) ta uepBona mucu (25,9 %). Cepen 3aranpHOT
KUTBKOCTI 3aXBOPLINX TBAPHH HA CKa3 B OOJIACTSIX XKyHHI
TBapuHH cTaHOBWIM 16,4 %. Ilporsrom BkazaHOTO
MEePioy CIIOCTEPEKCHHST 3aXBOPIOBAHICTh IHIIUX BHUIIB
TBapuH He nepeBuinyBaia 1,5 %.

MOHITOpUHT BUIIAJIKIB CKa3y 110 00JIaCTSM Yy pi3HUX BHJIB TBApUH

KinpkicTh BUTIA/IKiB 3aXBOPIOBAHHS TBAPHUH

Obnactb pik
JICHULID KOTIB cobak BPX  JIPX  cBuHI KyHHITL €HOTU OopcykH aKa Ka)KaHU

KipoBorpaznceka 30 22 18 10 2
Ilonrasceka 2020 9 11 10 7 1 1
CyMmcbka 2 5 3 1
KipoBorpaznceka 20 8 9 5 1
ITonraBcbka 2021 4 7 6 2
CymMmcbka 1 1 1
KipoBorpazacska 11 7 12 4 2
ITonTaBcbka 2022 2 2 1
CyMmcbKa
KipoBorpancska 23 22 31 13 8 1 1 1
IMonTaBchka 2023 2 5 3 3
CyMmcbKa 1
KipoBorpaaceka 13 24 33 15 3 1
IlonraBchka 2024 7 17 14 3 1 1
CyMcbka 3 4 2 1

Bceboro 128 135 143 63 18 1 1 2 1 1 1

Ha Ttepuropii IlonraBcpkoi o00macTi moMarmHIMH OE3NPUTYIBHUMHA HE BaKIMHOBAHNMH TBapHUHAMH.

TBapuHaMH  (cobakaMM Ta  KOTaMH) HAHECEHO
1553 mokycu mroznsM, i3 HUX — 472 MOKYCH HaHECEHO

Y KipoBorpancekiii obmacti HaneceHO 1632 moOKycCiB
JIOSIM, 13 HUX — 324 MOKyCiB HAaHECEHO 0e3MPUTYIFHUMU
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HE BaKIIMHOBaHMUMHM TBaprHaMH. CTaTHCTHYHI AaHI I0A0
CyMmcpkoi obnacti CBimuMTh Tpo HaHeceHH 1157
MOKyciB  mofsaM, i3 HuX 470 HeBakIMHOBaHUMU
JOMAaIIHIMKH TBapuHamMu Ta 362 Bumaakum 0e3-
NPUTYJIBHUMH TBapUHAMH.

CriemianictaMu  palOHHHX JI€p)KaBHUX JIiKapeHb
BeTepuHapHOi MeaunuuHu [lonTaBchkoi obnacti 3
noyatky 2024 poKy IIeIIeHo IPOTH CKa3y roiB: co0aK —
95772, xoTiB — 92935 Ta IHIMX CUTLCHKOTOCIOAAPCHKUX
TBapuH — 10497. ¥V KipoBorpa/cbkii 06iacTi aHaJIOri4HO
OyJi0 IIeIuIeHO TPOTH cKazy roxie: cobak — 108087,
koTiB — 90355, BPX — 3428, IPX — 2 051, koneit — 53,
cBuHel — 53 Ta XyTpoBHX 3BipiB — 2. Ha Ttepuropii
CyMcBKOi 0071acTi y TaHUH TIepiof Yacy IMIEIUIEHO MTPOTH
cKkazy romiB: cobak — 81512, kotiB — 74997, BPX — 2250,
JPX — 67, xoneii — 2, cuneii — 30 # XxyTpoBux 3BipiB — 1.

3a manumu aBTopiB [15], y BiHHMIBKIH oOnacri,
HaMOIIbIIA KITBKICTh BUIAIKIB 3aXBOPIOBAHOCTI HA CKa3
npunajaia Ha JHUCHIb, TOMI SIK y HAIIUX JTOCIIPKEHHSIX
HAMOIBIIE BUMAIKIB PEECTPYBAIOCH cepell CoOdak.
[HIIi KOoCipKEeHHs BKa3yrOTh Ha T€, IO CePe/] CBIMCHKUX
TBapuWH, SKi 3aXBOPIIM Ha CKa3 JOMIHYBaJIM KOTH —
42,6 %, cepen cobak — 32,4 %. 3HaYHYy KUIBKICTh
3aXBOPIIMX TBAapHH CKJajajla BEIMKa porara Xynuoda
21,89 %. HaromicTp cepen IUKMX TBapuH HaAHOUIbIITY
KIUIBKiCTB 3aXBOpinux Oyo cepen mucuib 90,6 % Bix ycix
3axBopimux [7]. PesympraTé Hammx MOCHIIKEHB AEII0
PI3HATBCS, a/pKe y TPHOX 00JacTAX HAHOUIBIITY YacTKy
CTaHOBWJIM caMe XBOpi co0aku, a cepell IUKUX TBapUH
JIOMiHyBajla d4epBOHA JHCHIM. Ll TeHOeHmis Takox
MIATBEPIKCHA TTONEPEAHIMHU TOCTIIKCHHIMH BIIPOIOBK
20092019 pp. [14]. 3a aHUMHU HAyKOBIIiB, HA TEPUTOPIT
KuiBcpkoi obsacti  HaiOinmbla KUIBKICTH — 3pa3KiB
HaJjle)Kajla JWKAM TBapuHaMm (Hacamiepesn JIHCHUIIIM),
SKi BUCTYnasu pezepByapoM iHdekuii [19]. ¥V Cymcekiit
obyacti Oyna BHSBJIEHA TEHICHIUS IOAO 3POCTAHHS
BHUNAJKIB cKa3y cepex TBapuH. Tak, 2015 poxky,
3a JaHMMH MOHITOPHHTOBHX JOCIIJUKEHb, Il TTOKa3HUK
cranouB 10,8 %, 2016 — 17,5%, 2017 — 20,8 %,
2018 —33,3 %, 2019 — 26,3 % [2].

BucHoBku

3rilH0O MOHITOPUHIOBUX JOCIHI/KEHb YHPOJOBXK
20202024 pp. Bcroro BusBIEHO 441  BuUnagok
3aXBOPIOBaHHA TBapMH Ha CKa3 Ta OrOJOIICHO
338 HebOmaromorydHUX TYHKTIB. HaiiOinbine BHmaakiB
ckazy Ha Tepuropii [lomraBcekoi, KipoBorpaacekoi
ta CyMCBKOi oONacTeil peecTpyerbcsi cepex cobak
(28,9 %) — mepeBaxkHO Opomsumx, KoTiB (27,3 %) Ta

yepBoHOi JmcHumi (25,9 %). 3 Meroro crabimizariil
€Mi300TUYHOT  CHUTyalil 300HO3HHX  3aXBOPIOBaHb,
30KpeMa CKa3y TBapWH, HEOOXIJHO peryJoBaTu
YHUCETIbHICTh OC3MPHUTYIBHUX TBApHH, BPAaXOBYHOUH

TyMaHHE IIOBOJUKEHHS 3 HHMH, a TaKOX IOCHIMTH
Mo TAKTHYHI Ta 037I0pPOBYi 3aXO0IU TIPOTH CKa3y cepen
JUKUX TBapuH. OJHUM i3 OCHOBHHMX 3aXOJiB IIOJO
3aro0iraHHsl BHIIAJKIB 3apaXKEHHS TBapHH € OOJIK Ta
peTyIIOBaHHS YHCENBHOCTI CO0aK KOTIB HE JHUIIe
B HeOJaromoysrydHuX MIyHKTaX, a W MO BCii TepuTopil
obuacTi.

Konduikr inTepecis

ABTOpU CTBEPIUKYIOTH PO BiJICYTHICTh KOH(MIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB
JIOCITIZPKEHB.
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Aclurostrongylosis in cats is a severe parasitic disease caused by the pulmonary nematodes Aelurostrongylus
abstrusus. Effective treatment relies on combined approaches, including anthelmintic drugs, adjunctive therapies,
and thorough monitoring of the animal’s health status. This study aimed to evaluate the efficacy of different
treatment protocols for cats with aelurostrongylosis and to identify optimal therapeutic approaches. The research
was conducted at the "LikoVet" Veterinary Center (Uzhhorod, Ukraine) during 2023-2024. The study involved 18
cats diagnosed with aelurostrongylosis based on clinical signs, laboratory analyses, fecal examinations using the
Baermann method, and radiographic imaging. The cats were divided into two groups to compare therapeutic
efficacy: the first group received a combination of moxidectin, imidacloprid, prednisolone, amoxicillin with
clavulanic acid, and oxygen therapy, while the second group was treated with fenbendazole according to the
instructions. Therapeutic efficacy was assessed based on clinical improvement, reduction in larval counts in feces,
and radiographic changes in the lungs on days 15 and 30 after treatment initiation. Before treatment, all cats exhibited
signs of bronchitis, weight loss, coughing, lethargy, and anorexia. By day 15, significant clinical improvement was
observed in the first group, with complete resolution of symptoms by day 30 and no larvae detected in fecal samples.
In the second group, despite some positive clinical progress, two cats exhibited residual symptoms, and larvae were
detected in 22.2 % of the animals after 30 days of treatment. The findings indicate the high efficacy of the combined
therapy using moxidectin and imidacloprid, which resulted in complete clinical recovery of all cats in the first group.
Fenbendazole treatment proved less effective, highlighting the superiority of combination therapy over
monotherapy. The addition of corticosteroids, antibiotics, and oxygen therapy contributed to faster stabilization of
cats with severe pulmonary syndrome. This study underscores the importance of a comprehensive approach to
treating aelurostrongylosis in cats, which considers the severity of the infection, the necessity of intensive supportive
care, and regular monitoring to achieve the best therapeutic outcomes.

Keywords: Aelurostrongylosis, pulmonary nematodes, therapeutic efficacy, therapy, parasites.

EdexkTuBHICTH aHTHIeIbMIHTHOI Tepaillii 32 eJIIOPOCTPOHTIIBO3Y KOTIB

B. A. Jlesunpka | A. 1. KpaBuenko

3akJaj BUIIOT OCBITH
«[lominbcpkuit Tep>kaBHUM
YHIBEpPCHTET»,

M. Kam’ssHenb-TTominecoKuid,
Ykpaina

EnIopocTpoHrisibo3 KOTIB € BaXKHM MapasUTapHUM 3aXBOPIOBAHHAM, IO CHPHYHHSETHCS JICTEHEBUMU
Hematonamu Aelurostrongylus abstrusus. EdexktuBHe nikyBaHHA Ii€i martonorii 0a3yeTbcsi Ha BHKOPHCTaHHI
KOMOIHOBAaHHMX METOJIB, SIKi BKJIIOYAIOTh AHTUTCIBMIHTHI IIpelapaTH, NOJATKOBY TEpaIii0 Ta pPeTelbHUH
MOHITOPHHT CTaHy TBapHHH. MeTOI0 JOCIIUKeHHs OylIOo OIHHTH e(pEeKTHBHICTH PI3HHX CXEM JIIKYBaHHS KOTIB,
iHBa30BaHUX EIIIOPOCTPOHTIIFO30M, a TAKOK BU3HAYMUTH ONTHMANIbHI MiAXOAM M0 iX Tepamii. JlocCiikeHHs
MPOBEJICHO Y BeTepHHapHOMY LeHTpi «JlikoBer» (M. Yxropon, Ykpaina) y 20232024 pokax. Y qociimKeHHI B3sUIH
y4acTh 18 KOTIB 3 MiATBEp/KCHHUM MAIiarHO30M EIIOPOCTPOHIIIbO3Y, BCTAHOBJICHHM 3a KIIHIYHUMHU O3HAKaMH,
pe3ynbTatamu JJaDOpaTOPHUX aHaIi3iB, KOMPOJIOTIYHUX JOCHi/KEeHb 32 MeToJoM bepmana Ta peHtreHorpadiero.
TlauieHTiB pO3/iJeHO HA BI TPYIH ISl OPiBHSIHHS TEPANEeBTUYHOI €)eKTHBHOCTI: y MEpIIili rpyIi 3aCTOCOBYBAIN
KOMOIHAII0 MOKCHAEKTUHY, IMiJOKIONPHAY, HPEIHI30NIOHY, AaMOKCHIWIIHY 3 KIaBYJIAHOBOIO KHCIOTOIO Ta
OKCHUICHOTEeparilo; Ipyra rpyma oTrpuMyBana (eHOeHIa3on 3rimHo 3 iHCTpykuielo. EdekTHBHICTH Tepamii
OLIIHIOBAJACS 32 KIIHIYHUM CTAHOM TBapHH, JMHAMIKOIO KiJIBKOCTI JIMYMHOK y (eKalisxX Ta peHTreHorpadiqHuMH
3MiHaMH JiereHb Ha 15-i Ta 30-if geHp micns movyatky JiikyBaHHs. Jlo JTIKyBaHHS y BCiX KOTIB CIIOCTEpiraancs 03HaKku
OpOHXIiTy, BTpaTH BarW, Kauumo, Jeraprii ta aHopekcii. Ha 15-if meHp y mepiuiii rpymi Big3Ha4eHO CYTTeBE
MOKpPAIIECHHS CTaHy TBapHH, NOBHE 3HUKHEHHS CUMITOMIB Ha 30-i JeHb, Ta BIACYTHICTh JMYMHOK y (examisx.
VY npyriii rpymi, He3Ba)kar04u Ha IIO3UTHBHY AUHAMIKY, JBO€ KOTIB MaJIi 3aJIHIIKOBI CHMIITOMH, a y 22,2 % TBapuH
JIMYMHKK Oyno BusiieHo micas 30 jgHiB Teparmii. PesymbraT JOCTIIKEHHS CBilYaTh MPO BUCOKY €(EKTHUBHICTH
KOMIUIEKCHOI Tepamii 3 BUKOPHCTaHHSAM MOKCHACKTHUHY Ta IMIIOKIONPHIY, IO 3a0e3e4nIo IOBHE KIIiHiYHE
OJyXaHHA BCIX KOTiB mHepmoi rpymu. BuxopucranHs ¢eHOeHma30ily BHABHIOCS MEHII e(pEKTUBHHUM, IO
MiIKPECIIIOE TepeBary KOMOIHOBAaHMX METOJIB JIIKYBaHHS HajJ MOHOTepamielo. J[oJaTkoBe BHKOPHUCTaHHS
KOPTHKOCTEPOi/iB, aHTUO10TUKIB Ta OKCUT'€HOTEPAITil COPHUSIO MIBUIMIIH CTa01Ii3aLil CTaHy HALIEHTIB 13 BAXKKUMHU
ypaxeHHSMH. JlaHe JOCHI/DKEHHS IiJKPECTIOE BAXIMBICT KOMIUICKCHOTO IAXOAY JO JIIKYBaHHS
€JIFOPOCTPOHT1JILO3Y KOTIB, SIKHH BPaxoBye BaXKKIiCTh iHBa3ii, HEOOXIIHICTh IHTEHCHBHOI MiATPUMYBaIbHOI Tepartii
Ta PeryJsipHUI MOHITOPHHT IIPOTPECy IJIsl JOCSTHEHHS] MAKCHMAJIEHOTO TePalieBTHYHOTO e(eKTy.

Ku1i04oBi cj10Ba: eIfOpOCTPOHTIIBO3, JIETCHEBI HEMATOI1, TEPAEBTHYHA e(DEKTHBHICTD, TEPAIllisi, Hapa3uTH.
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Beryn

EnmopocTpoHrisib03 KOTiB, CIPUYMHEHHH HEMATOJI010

Aelurostrongylus abstrusus, € MTOTITUPEHIM
napasuTapHUM 3aXBOPIOBAHHSM, SIKE BPaKa€ AMXaJbHY
CHCTEMy  TBapHH. 3axBOPIOBaHHS  IOLIMPIOETHCS

HEPEBAXKHO Yepe3 3aKOBTYBAHHS 3aPAKCHUX MTPOMDKHUX
TOCIIOZAPiB — YSPEBOHOIHX MOJIFOCKIB, TAKUX 5K CITIMAKH
Ta paBIWKH, ab0 MapaTCHIYHMX TOCMONApiB, TaKHX
SK NTaxd Ta Tpu3yHW. JlmamHkM mepmoi cranil
BUAULAIOTBECS 3 (eKamisiMu  iHBa30BaHUX  KIMIOK,
MIPOHMKAIOTh Y TUIO MOJIOCKIB, i€ PO3BHUBAIOTHCS IO
TPeThO1 cTaAii — iHBa31iHOT [II 0CTaTOYHOTO TOCTIOAPSL.
[Ticnst MpOKOBTYBaHHS KILIKOK 3apa)KeHUX MOJIFOCKIB
abo IHmMMX TOCHOAApiB, JUYUHKKA MITPYIOTH IO
JUXalbHAX MUIIXIB, JI€ PO3BHUBAIOTBHCSA 1O JOPOCIHX
renpMiHTIB. Y OpOHXiOJNax i ampBeojiaX KIilIKH JOpPOCIi
CaMK{ TeJIbMIHTIB  BIAKIAZAIOTH SIS, 3 SKHX
PO3BUBAIOTHCS  JIMYMHKH, [IO 3aBEpPUIYIOTH  LIHKII,
MOTPAIUISIIOYM  Ha3aJd Yy  30BHIMIHE  CEpeJOBUIIE
3 pexamismu [1, 2].

VYpaxeHHs JUXaJbHOI CHCTEMH CIPUYHUHIETHCS
HAsSBHICTIO Tapa3uTa B OpOHXIOJNaxX Ta allbBEOJaX,
110 NPU3BOJUTH A0 (POPMYBaHHS HOAYJSPHUX YIIIJIbHEHb
Yyepe3 HAKONHMYEHHs s€lb Ta JTHYMHOK. Lle 3ymoBioe
PO3BHUTOK 3alalIbHUX pEakiid Ta NPU3BOJUTH 1O
TOTOBIICHHS 1HTEPCTHIIaIbHOT TKaHMHH, BacCKYJISIPHHX
3MiH Ta  mporpecytodoro  ¢ibpozy. Cumnromu
BKJIIOYAIOTh Kalllelb, 33/IMIIKY Ta, Y BaKKUX BUIIAJKaXx,
3arpo3JMBe IS )KUTTS 3aMalibHe ypaskeHHsI IereHb [3-5].
[HTEHCHBHICTH KITIHIYHUX TPOSBIB 3aI€KUTh BiJl PIBHS
Mapa3uTapHOTO YPAKEHHS Ta CTaHy IMyHHOI CHCTEMH.
BropunHi OaxTepianbHi iH(EKIil MOXYTh 3HAYHO
YCKITaTHUTH Tepedir  3aXBOPIOBAHHA, IiACHIIOIOYN
3ananbHi npouecu [3, 6]. TpaaumiiiHO agiarHOCTHKa
0a3yeTbcs Ha BHABICHHI JHYMHOK TEpImIoi cramil
y ¢exkanmisx merogoMm bepmana [7]. Po3poOka cydacHux
MOJIEKYISIpHUX MmigxoniB, Takux sk [1JIP, 3nagHO
MiZIBUIIAIA TOYHICTh Ta YYTIMBICTH JIIarHOCTHKH,
3a0e3Meuyroud  MOXKIUBICTH ~ PAaHHBOTO  BUSBJICHHS
iHBasii [2, 8].

HajiepexTuBHimm  TepameBTWYHI  MOXOAX IO
€IIOPOCTPOHTITLO3Y y KOTSAYHX BKJTIOYAIOTh
BHKOPHCTAHHS cnenuigHIX AHTHTeITBMIHTHUX
MICIIEBUX Ta MEpOpaIbHUX Mpernaparis, CIIPSIMOBaHUX Ha
CNIMIHAINIO TENbMiHTAa Ta TMOJETHICHHS CYITyTHIX
pecmipaTopHIX CHMIITOMIB. JocmimkenHamMu
BCTaHOBJICHO, II0 MICIEBHI TMpemapar, IO MICTHTh
emozernicun Ta mpasukBaHTten (Profender, Bayer),
e(EeKTUBHUH TIpH  JIKYBaHHI  EIIOPOCTPOHTUILO3Y.
VY mpoBeneHOMY IOCTiIKEeHHI, TBOKPAaTHE 3aCTOCYBaHHS
3 IHTEpBAJIOM Yy THXKICHb, IPHU3BEJIO OO IOBHOTO
KIIHIYHOTO OJAYKaHHS Ta 3HUIICHHS TEIbMIHTIB 3i
3HAQUYHUM TMOJIMIICHHSIM 3arajlbHOTO0 CTaHy, PEHTI€HO-
rpadigHOl KapTUHH Ta TOKA3HUKIB KpoBi TBapuH [9]. [HImi
JOCITIJKEHHS TaHOT KOMOIHANii TiATBEPAMIN 3HHKEHHS
KIZIBKOCTI JIMYMHOK y Kam Ha 99,38 % 06e3 3HauHHX
mobiyaux edekriB  [10]. Ils komOiHalis Takox
e(eKTHBHA MPOTH IHIIHNX JETEHEBHX TEIbMIHTIB, TaKUX
sk Troglostrongylus brevior, TEMOHCTPYIOUH CHCKTHB-
HICTh IIUPOKOTO CHEKTPY il HpH JIIKyBaHHI IMOMiOHIX
KOTAYMX TapasutapHux iHBasiii [11]. Kpim Toro,
cnoT-oH-po3unH Bravecto Plus, mo mictuts dmypamanep

Ta MOKCHIEKTHH, TakoX OYyB OLIHEHHH y YHCICHHHX
JOCHI/DKEHHSIX 100 e(EeKTUBHOCTI y  JIIKyBaHHI
eJIIOPOCTPOHTIbO3Yy.  Bymo  BcTaHOBIEHO  BHCOKY
e(EeKTUBHICTD, 31 3HIKCHHSIM KIIBKOCTI JIMUMHOK y KaJi
Ha 100% Ta 3HAYHMM TOJIMIIEHHSAM CHMIITOMIB
ypaXXeHHS JIETeHb Y JOCIiKeHnX Kimok (12—14). lannit
npenapar 3adesrneuye TPUBAINHM 3aXKCT, IIPU OHOPa30-
BOMY 3aCTOCYBaHHi 3amobirae 3apaX€HHIO IPOTATOM
moHalimMeHmie 12 TWXKHIB, 0 POOHUTH HOTO 3pyYHHUM
BapiaHTOM IS KIIIOK, fKi MAalOTh JOCTYII O BITBHOTO
Buryny [13, 14]. Takoxx koMOiHalis iMigakIonpumy
i MokcuaektnHy 3abesneuye 100 % edexTuBHICTH
y 3HUILIEHHI JMYMHOK y Kali, repeBepiuyioun (peHOeH-
J1a30]1 33 pe3yJIbTAaTHBHICTIO Ta Oe3MeKor 0e3 KOIHHX
no6iuHux edekriB [15]. Takoxk y iHIIOMY AOCIiIXKEHHI
YCHINIHO  BUKOPHUCTOBYBanacsi KOMOIHAIsl — JTOKCH-
HUKITiHY, (eHOCHIa30i1y, MIPAHTENy MaMoaTy Ta Mpas3H-
KBaHTEJy JJIs JIIKYBaHHS €IypOCTPOHTIb03y. L cxema,
MOPSII 3 MATPUMYIOYMMHU METOJIAMHU JIIKYBaHHSI, TAKUMH
SIK TIPETHI30JI0H Ta OMEMPa3oJl, MPHU3BENa 10 KIIHIYHOTO
OJy’)KaHHS Ta HETQTUBHUX DPE3yJbTaTiB KOIPOJIOTIYHHX
nociimkenb [16]. [Hmi mepopaibHI aHTUTEIBMIHTHI
3aco0u, Taki SIK JIeBaMi3oll, aibOeHaa30d Ta (peHOeH-
J1a30J1, TAKOXXK MOKYTh OyTH BUKOPHCTaHI IJIS JIIKyBaHHS
JITeHEBUX TelbMIHTO3HHX iHBa3ii y kimok [3]. Tak,
TpUICHHUN Kypc (enOeHnasony 3abes3rnedye 3HHUIEHHS
JMYUHOK Ha 99,29 %, 1110 MO>KHA HOPIBHATH 3 Cy4aCHUMHU
npenaparamM Ui 30BHIIIHBOrO HaHeceHHs . OJHak
3aCO0M U1 30BHIIIHBOTO 3aCTOCYBAHHS BBaXKalOTHCS
OLJIBII 3pYYHHMH, 110 MOXKE MOJIETIYBaTH JIiKyBaHHs [17].

3aramoM, edeKTHBHE IJIIKYBaHHS EIyPOCTPOHTLIO3Y
3alIeXKUTh BiJ KOMOIHAIi1 METOIB, IO BKIIOYAIOTH SIK
TpaIuIiiiHI MpoTHHapa3uTapHi 3aco0M, TaK 1 MOTSHIIHHI
albTepHaTHBHI miaxoau. OCTaTOYHUIT BUOIp 3aJIEKUTH
Bil BAaXKOCTi iHBa3ii, 3araJlkHOTO CTaHy 3IIOPOB’S
TBApUHM Ta MOXIIMBOCTEH BJAacHHKAa 3a0e3MeYnTH
HaJIOKHUIA Jorsn. BaXiIMBUM € Tako)X BHKOPUCTaHHS
JIIarHOCTUYHOI Bi3yauizamii AJisl OLIHKY porpecy Teparii
Ta KOHTPOJIIO €EKTUBHOCTI.

Meta gocaiKeHHs

Meroro mociipkeHHS Oyno OIIHUTH €(PEeKTUBHICTH
PI3HHX CXEM JIIKYBaHHs 32 €IIOPOCTPOHTLIFO3Y KOTIB.

Marepianu i MmeToau

JocmiKeHHsT TPOBOIMIIN Y BETEPUHAPHOMY IIEHTI
«JlikoBer», po3ramoBaHoMy B MicTi  YKropofn,
3akapnaTtcbka o0macth, YKpaina, y mepiox 3 2023 mo
2024 poxu. YTpomoBX NBOrO dYacy OyJ0 BHUSBICHO
18 TBapWH CHOHTAaHHO IHBAa30BaHUX EIIOPOCTPOHTI-
a5030M. JliarHO3 BCTAaHOBJIOBAJIM KOMIUIEKCHO, 3
ypaxyBaHHSIM KJIIHIYHAX O3HAaK Ta  pe3yJbTaTiB
71ab0paTOpHUX JOCIHIKEHb. 3arajioM MpOBOAWIN 30ip
aHaMHe3y, KIIHIYHUI aHalli3 KPOBi, aHANI3H Kajy Ta cedi,
a U JedKMX Tali€eHTIB BUKOHYBaJIM OpOHXO-
anpBeOISIpHAN  NaBaxk. Kompomoridai  gocmimpKeHHS
BUKOHYBaJIM 3a METOZOM bepmaHa: JMYMHKH mepiioi
cTanmii ocamKyBalli, KOHIEHTPYBAJIH Ta 130JIOBAJIH.
Masku ¢apOyBanyu METHIEHOBUM CHHIM I HAaHOCWJIM Ha
TMpeaMeTHI CKelblsg uig  Mikpockomii. Ilapa3uti
ineHTH(}IKyBaJIH 32 JOMOMOTOI0 CTaHIAPTHUX METOJAUK 3
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BUKOpHUCTaHHsAM Mikpockona Leica DM3000 ta ¢oro-
kamepu LEXACAM-C1-2721240065. Pentrenorpadiusi
JOCIHI/DKEHHSI BHKOHYB&JIM 32 JIOIIOMOTIOIO  IIOCKO-
MIAHENBHOTO PEHTTeHIBCHKOTO IETEKTOPa JUIsl BETEpUHAD-
Hoi meaunuuu VIVIX-S 1717 V.

Jlist BUB4YEHHS €(hEeKTHBHOCTI ABOX CXEM JIIKyBaHHS
Oyno BimiOpaHo 18 koTiB, siki Oynu po3xdicHI Ha ABI
rpym mo 9 TBapuH y KoxHiH. [lepia rpyma otpumyBana
MOKCHAEKTHH y 11031 1 MI/KT Ta iMifoKIonpuj y ao3i
10 MI/KT y BUTTISIII CIIOT-OH PO3YHHY JIBii 3 IHTEPBAJIOM
14 nHiB, BIAMOBIZHO [0 IHCTPYKIIA Ha YHIAKOBII.
Kpim Toro, TBapuHaM Ipu3HAYaId NPEAHI30JI0H y /1031
2 MI/KT IIPOTSIrOM 7 JIHIB, aMOKCHUIIMIIIH 3 KJIABYJIaHOBOIO
KHCJIOTOIO y 71031 12,5 MI/Kr OfiMH pa3 Ha JAeHb IPOTATOM
15 nmuiB Ta kucHeBy Teparmito Ha 10 maiB. pyra rpyma
oTpuMmyBana (¢enbOeHnazon y mo3i 50 mMr/kr  macu
Tima Ha A00y MPOTATOM TPHOX IHIB MOCHIb, TaKOX
3TiHO 3 IHCTPYKIIIEIO HA YIAKOBIII.

[loBHe KiiHIYHE OOCTEXKEHHS TPOBOAWIM dYepe3
JICHb TIiCJISl TIOYATKy JIKYBaHHS JUIsS OLIHKK Oe3NeKu
Ta MOXIUBHUX MOOigHNX edekriB. Ha 15-i Ta 30-if neHs
ICNsl MOYaTKy JIKYBaHHS IPOBOJMIIM KOIIPOJIOTiYHE
NOCHKCHHS 3a MeTomoM bepmaHa 1  OLIHKH
epeKkTuBHOCTI  JiKyBaHHs. OCHOBHHM  KpHUTEpieEM
eeKTUBHOCTI OyJI0 MipaxyBaHHA KUIBKOCTI IMYMHOK Ha
rpam (ekaniii micias MOYaTKOBOTO OOCTEXEHHS Ta
3arajJbHUM  KIiHIYHWH cTaH TBapuH. CTaTHCTHYHO
3HAYYIIMX PI3HUIG Y KUIBKOCTI JUYMHOK 10 JIKYBaHHS
MDK TpynaMu He OyJI0 BUSBJIEHO.

Pe3yabTaTH Ta iX 00roBopeHHs

[lepen mouarkoMm JKyBaHHS y BCIX KOTIB 000X
TPyI CHOCTepiraiucs KIiHIYHI 03HAKH, XapaKTEepHi IS
iHBa3ii A. abstrusus, BKJIIOYAIOYM Kalleldb, O3HAKU
YpaKEeHHS JIereHb, AaHOPEKCilo, BTpaTy Barm Ta
nerapriuauii  craH. Jleski TBapuHH TaKOX Mald
MIBUINEHY TeMIleparypy Tijna. Pe3ymbraTé MOBHOTO
KIIIHIYHOTO OOCTE)KEHHS IMOKa3ajd, 10 B YCIX BHIAAKAX
MIPUCYTHI O3HaKU OPOHXITY, a Y ABOX KOTIB 3 MepIIoi
rpymu OyJI0 BASBICHO HASBHICTD XPHIIB MPH ayCKYJIbTa-
il JIET€Hb.

Yepes 15 nmHIB micist moYaTKy JIKYBaHHS y HepIiit
TPYIi CIOCTEPIranocss CyTTeBE MOJIMIIECHHS KIIHIYHOTO
crany TtBapuH. Kamenb 3MeHIIMBCS, a TeMmIieparypa
HOpMaITi3yBayiacsi y BCix KOTIiB. BimzHadueHo 30imbIICHHS
aneTUTy Ta aKTHBHOCTI, yCl KOTH HaOpaiau Bary. 3a
pe3ysbTaTaMi PEHTICHOJIOTTYHOTO0 OOCTEKEHHS JIETCHb
BUSIBJICHO 3HAYHE 3MEHILIEHHS iHQIIbTpaiii TKaHUH Ta
TOJIITIIICHHS JIeTeHeBO1 cTpykTypH (Puc. 1).

Puc. 1. PenTrenorpamMa Kiliku XBopoi Ha
SJIIOPOCTPOHTIIFO3 Y JICHb 3BEPHEHHS

VY nopiBHSHHI 3 HEPBUHHUMHU 3HIMKaMH, PEHTIEHO-
rpamMu Ha 15-if [eHb MOKa3ajiW BIICYTHICTh DIiJHMHU
B IUIEBPAJbHINA MOPOKHUHI Ta 3MEHIIEHHS OPOHXiaIbHOT
obctpyxmii (Puc. 2).

s

Puc. 1. Pentrenorpama kimku Ha 15 neHs mics

MOYaTKYy JIKyBaHHS €JIFOPOCTPOHTILO3HOT 1HBA3II.

Tomimne 3menwenns neceneo2o iHGinompamy ma noxinuenns
CMPYKMYpHOI 4imkocmi e2eneoi mKaHunu.

CepenHs KUTBKICTh JIMYMHOK JI0 JIIKYBaHHS CTAHOBMIIA
36,8+7,4 ocobun Ha rpam (ekanmiii B 000X rpymnax.
Ha 15-1i nens micinst movyartky JIikyBaHHs OyJIo BiI3HAUEHO
3MCHIIICHHS KUTBKOCTI TMYUHOK, sIKE CTAaHOBWIIO 39,8 % y
nepuriid rpymi Ta 22,7 % y apyriit (Puc. 3).

Puc. 3. Jlnunnku niepiioi cranii 4. abstrusus, BUsSBICHI
METO/IOM OPOHXO0AIBBEOJISIPHOTO JIaBally

Ha 30-ii neHp y nepuiit rpyIi JMYMHKY HE BUSBIICHO,
y npyriit rpymi 2 3 9 tBapuH (22,2 %) MaJu MO3UTHBHI
pesynbraTi. EdexTrBHicTh NikyBaHHS cknana 100 % y
nepuiid rpymi Ta 77,8 % y npyrii.
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Jlo 30-ro nHst NiKyBaHHS B IIEPLIii TPy y BCIX KOTIB
OyJo BiJI3HAYEHO BIACYTHICTh KIIIHIYHUX O3HAK, KaIllelh
MTOBHICTIO 3HUK, a aleTUT 1 BCi TIOKa3HUKHA HOPMAai3y-
BaJMCh. PEHTreHONOTIUHI MOCHiKSHHS IiATBEPIMIN
[TOBHE BIJHOBIICHHS JIeTeHb 0e3 Oynp-sSKUX 3ainII-
KOBHUX 3MiH.

VY nmpyrii Tpymi, X04a KOTH TaKOX JEMOHCTPYBaIH
MOKPAIICHHS, KIIHIYHI O3HAKM HE 3HUKJIHM IOBHICTIO.
UYepes 15 quiB micis JiKyBaHHS Y CEMH 3 J€B’SITH TBapuH
TaKOX CHOCTEPIrajocs MOJIMNIICHHS, 3MEHIICHHS KalIlTio
Ta MIBUILEHHS alleTUTY, OJHAK JBOE KOTIB 3JIMIIAINCS
3 JIETKUMH DPECHIpaTOPHUMHU CHUMIITOMAaMH, TaKHUMH SK
Kalienp Ta TaxinHoe. PeHrtreHorpadiyHi JOCIHiIKEHHS
B Wil Tpymi BUSBWIM 3JIMINKOBI iHGUIBTpamii Ta
YacTKOBY OOCTpPYKILil0 OpOHXiB, IO BKa3yBaJo Ha
HEOOXIiTHICTh TOMANBINIOrO crocTepekeHHs. Ha 30-i
JIeHb Yy JIpyTid Tpymi KIHIYHI O3HAKH 3MEHIIWIHNCH
Y BOCBMH KOTIB, IIPOTE OJMH KiT 3aJIUIIABCS 3 IOMiPHAM
TTOBEPXHEBUM JUXAHHSIM.

Pe3ynpraTi [OCHII)KEHHS BKa3ylOTb Ha 3HAYHY
e(QeKTHBHICTh JIKyBaHHS IPENapaToM MOKCHICKTUH
B KOMOIHAMIi 3 iMiTOKJONPHUIOM, aPKe y BCIX TBapHH
Mepmioi  TPYNU  CIOCTEpIrajocss TMOBHE  KIIIHIYHE
onyxanHs Ha 30-if neHp micist JiKyBaHHs. Y Jpyrii
rpyi, ae BUKOPUCTOBYBAJIN (dendennazou,
croctepiramacsi MeHIma eQeKTHUBHICTh, IO CBiTYHTH
npo Ourelly mepeBary KoMOiHOBaHOI Tepamii Haj
MOHOTEpAII€0.

[Hpopmaniss mTpo ePEeKTHBHICTH PI3HHX AaHTH-
TeNBMIHTHUX TpemapaTiB  Oynma  omyOiikoBaHa 3a
pe3yapTaTaMu CIEIiaJbHUX KOHTPOJIBOBAHUX KIIHITHIX
JIOCTIKeHb. BapTo 3a3HauuTH, MO TaKi JOCTIHKEHHS
3a3BHUail (POKYCYIOTBCS Ha OIIHII MPOTHIIAPA3HTAPHOT
e(eKTHUBHOCTI Tepamii, TOMi SK OIKCOBI BHIAIKH
HAJAI0Th OUIBIN JeTanbHy 1H(GOPMAILIO 1010 KIIHIYHOT
KapTUHM, Ba)XKOCTI 3aXBOPIOBaHHA Ta  3arajbHOL
e(eKTUBHOCTI JIIKYBaHHs. XO04a 3HUIIEHHS MapasuTiB €
OCHOBHOIO METOI0 aHTUTEJIBMIHTHOI Teparlii, IbOro, SK
MIPaBWJIO, HEJOCTATHBO JUIS JIOCSITHEHHS CIPUSTIMBOTO
IIPOTHO3Yy y BAaXKMX BHIAAKaX 3axBoproBaHHsA [18].
[MamienTtn, 3 O3HaKaMM JAWXaNbHOI HEZOCTATHOCTI,
MOTPeOYIOTh IHTEHCHBHOI Teparii, sika MOKe BKJIIOYAaTH
OKCUTeHOTepanifo, mo Oymo HaMH 1 3aCTOCOBAHO.
Kpim Toro, BropmHHI OakTepiampHi iH(eEKIii dYacTo
YCKJIaTHIOIOTh Tepedir 3aXBOPIOBAHHSA, TOMY JIOIIBHO
MPU3HAYATH AHTHOIOTHKHU IIMPOKOTO CIIEKTPY Mii pa3zoMm
13 KOPTUKOCTEPOinaMu B MpOTU3analbHKX J03ax [19].

Oenbennazon OyB MEpIIMM MPETapaToM, SKHHA
BUKOPHCTOBYBABCSl JUIs JIIKyBaHHS A. abstrusus, 1 oro
J03yBaHHs BapiroBayio Bijg 20 MI/KC MPOTATOM 5 IHIB
no 50 mr/kr nporsirom 15 nuiB. Y Benukiit Bpuranii
Takok Oyna JIeH30BaHa IlepopalbHa TMacra s
JIKYBaHHS €JIIOPOCTPOHTIBO3Y y KOTIB y 1031 50 Mr/kr,
IO TpU3HAYa€ThCd OAWH pPa3 Ha JEHb IPOTATOM
TppoxX mmiB [15]. ¥V mHamiit gpyriit rpymi, ne
3aCTOCOBYBAIH (denbenmazon, crocTepiraiocs
3MEHIIICHHS KiTBKOCTI JIMIMHOK Ha 22,7 % depe3 15 mHiB,
aje TOBHE KIIiHIYHE OXyXKaHHSI He Oylo IOCATHYTO
y omHOro korta HaBiTh Ha 30-H OeHb MicIsd MOYATKY
nmikyBaHHA. OpHAK, OaHI pe3ylbTaTH TaKOX MOXKYTh
BiOOpaXkaT OCOOJHMBOCTI PEAKTUBHOCTI OKPEMOIO
OpraHi3My 1 3arajioM JIiIKyBaHHS TaKOX MO)XHA BBa)kaTu
e(eKTHBHIM 1 EKOHOMIYHO JJOCTYITHUM.

VY iHmMWMX OOCTiHKEHHIX MOPiBHIOBANH (heHOeH a30
3 JIBOMa Ipernaparamy JUis TOIIKaJbHOTO HAHECEHHS —
imigakmonpun 10 % 3 mokcuaekTiHoM 1 % (Advocate,
Bayer) Ta emonencun 2,1 % 3 mpasukBantenom 8,6 %
(Profender, Bayer). O0uaBa mpenapatu npojeMOHCTPY-
BaM e(eKTUBHICTH Ta OE3NEYHICTh NPH JIIKyBaHHI KOTIB
i3 CIIOHTAaHHUMHU 1HBa3isMu A abstrusus, TpPUUOMY
mpenapar Ha OCHOBI MOKCHJIEKTHHY IPOAEMOHCTPYBaB
HaliBumy edektuBHICTh [15]. Y Hamomy mocimimkeHHI
mpenapar Ha OCHOBI MOKCHJIEKTHHY B KOMOiHamii 3
IMIZaKIIOTIPUIOM  TPOJEMOHCTPYBAaB TaKOX BHCOKY
e(eKTHUBHICTH, OCKUIBKH BCi KOTH oxy>kanu Ha 30-if neHpb
ITICJIA TIOYATKY JIIKYBaHHS.

V moBigoOMIIEHHI IHIIMX JOCHIIHHKIB, € OILIIHIO-
Bayacsi eeKkTuBHICTH imizakmonpugy 10 % Ta Moxcu-
JektuHy 1% mpu JereHeBUX TeNbMIHTO3ax, IMiCIs
HEepIIoro Kypcy JIKyBaHHS YacTHHA KOTIB 3aJIMILAlIacs
NO3UTHBHOI, 10 BHMarajo IIOBTOPHOTO BBEACHHS
npemnapaty. Jlo 50-ro aHs Oyno OTpHMaHO HETaTHBHI
pe3yibTaTd  KONPOJIOTIYHUX  JOCHIDKEHb y  BCIX
00pob6nenux kotiB [20, 21]. JIns nikyBaHHS 3MillTaHUX
igBa3if, chnpuumHeHUX A. abstrusus 1 T. brevior,
BUKOPHCTOBYBAJIM  KOMOIHAIIIO eMOJIeTICHy  Ta
Npa3sHKBaHTENy, aje y NEeSKUX BHUMAAKaX 3HaZoOMIoCs
Kimpka KypciB Tepamii [22]. YV iHmAX JOCTiIKEHHIX
Tako)k Oyro BUKOpWCTaHO cemamekTnH (Stronghold,
Zoetis) nmns JKyBaHHS KOTIB 3a EIIOPOCTPOHTITHO3Y.
VY onHOMY AOCIHIIKEHHI e()eKTHUBHICTh CIIOCTEpiragacs B
OJIHOTO 3 YOTHUPBHOX KOTiB Ha 30-if JIeHb 1 B JBOX i3 TPHOX
— micyst MOBTOpHOTO JiikyBaHHst [23]. IHIe nociimkeHHs
M0Ka3aJ0 YCHIIIHE JIKyBaHHS JEB’SITH 3 JIECATH KOTIB
[24]. Kpim Toro, komOiHawis Qinponity, (S)-MmeTonpeny,
eNPUHOMEKTHHY Ta npasukBaHTeny (Broadline, Merial)
B EKCIIEPUMEHTAJIbHUX YMOBaX JEMOHCTpyBajla BHUCOKY
e(EeKTUBHICTh K U NPO]ITaKTUKH, TaK 1 JIKyBaHHS
iHBa3ii cnpuuuHeHol A. abstrusus [25]. JlomatkoBo 10
OmyOJIiKOBaHUX JaHWX, TAKOX € TIIOBIHOMIICHHS PO
e(peKTHBHE JIKyBaHHS KOIICHAT i3 OPOHXOIMHEBMOHIEO
MinOeminmHOKCMM 1 mpasukBaHTenmoM  (Milbemax,
Novartis), Tpudi 3 iHTepBasiom y 15 nmHiB [26]. OnHak,
Y BaXKHX BHUIIAJKaX pECHIpaTOPHHUX iHBa3iii IMPOTHO3
Moke OyTH HECUpPUSTINBUM, TOMY HEOOXiTHHI
KOMIUTEKCHHU MiAXI 0 Tepartii.

B enzeMiuHUX perioHax BYJUYHI KOTH MalOTh BUILUIA
PHU3MK 3apaKeHHs JIET€HEBUMH rejibMiHTO3aMu [27].
[Ipenaparyn, ski MICTATH €NPUHOMEKTHH [25], okpim
JOPOCIMX CTajliif, TakoX e(EeKTUBHI NPOTH JIMYHMHOK
A. abstrusus TpeTboi 1 4eTBepTOl CTaii, 1, 0THKE, MOXKYTh
BUKOPUCTOBYBATUCH IS IPO(ITAKTHKY 3aXBOPIOBAHHS.

3a eTIOpOCTPOHTLIFO3Y KPUTHYHUMH € BYaCHA
JIiarHOCTHKA Ta JIIKYBaHHS, 110 MOXKE 3aII00II'TH PO3BUTKY
BaXKUX KIIHIYHUX O3HAK 1 JICTATbHUX YCKIIQIHEHB,
a paHHs JIarHOCTHKA Ta JIKyBaHHS 3HAYHO MOKPAILYIOTh
MPOTHO3.

BucHoBku

JocnijpkeHHsT TiITBEpANIO BUCOKY €(EeKTHBHICTH
KOMOiHOBaHOI Tepamii MOKCHIAGKTMHOM 1  iMifo-
KJIONPHUIOM Y JIKYBaHHI E€JIIOPOCTPOHTIIBO3Y KOTIB,
110 320€3MeYnIo MOBHE KITiHIYHE oxykaHHs Ha 30-i 1eHb
JiKyBaHHS. Y TOPIBHSAHHI, PeHOCHIA301 TIPOIEMOHCTPY-
BaB MEHIIY e(eKTHUBHICTH, IO CBITYUTH NPO MEpeBary
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KOMILICKCHOI'O Hi,HXOﬂy Hazx MOHOTCpaHieIO. I[O,HaTKOBC

3aCTOCYBaHHA KOPTHKOCTEpOiNiB, aHTHOIOTHKIB Ta
OKCHUICHOTepamii CHPHAIO MIBUAKOMY HOKpAILCHHIO
CTaHy TBapuH 3 BaXKUMH IIPOSIBAMH XBOPOOH.

KommutekcHuil minxim 1o JiKyBaHHS, OpI€HTOBaHMHI
Ha BaXKICTh 1HBa3ii Ta mMoTpeOu Marli€eHra, € KIoYeM J0
JOCATHEHHS! MaKCHMAaJIbHO MO3UTHBHHX TEpPareBTUYHHX
pe3yJbTaTiB.

KondguikT inTepeci

ABTOpH CTBEp/IKYIOTH PO BiZICYTHICTH KOH(IIKTY
iHTEepeciB 100 iXHBOTO BHWKJALy Ta pe3yJbTaTiB
OCIIIKEHD.
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vadamir] 599@gmail.com ability to adapt to industrial conditions of maintenance. Quail erythrocytes have an oval shape. These cells have a

nucleus that promotes efficient oxygen transport even under conditions of intensive metabolism. The nucleus in

erythrocytes is also necessary for increased resistance of cells to oxygen loads. The average diameter

Herasyma Kondratieva Str., of quail erythrocytes was approxi.mately 1(&12 um. The average num‘t?er of erythrgcytes in the Plood of qu?ils was

160, 40000, Sumy, 2.0-3.2 x 10%pl. The authors believe that this amount of erythrocytes in the blood is an adaptation mechanism that

Ukraine allows quails to tolerate short-term stress loads. Quantitative and morphological characteristics of erythrocytes in
quails are an important adaptation mechanism for maintaining vital activity in different conditions of keeping.
Thanks to the nucleus, quail erythrocytes are able to maintain structural integrity in conditions of intensive
metabolism, which is important when environmental conditions change. The concentration of hemoglobin in quail
blood erythrocytes was 8.0-9.5 g/l. The total number of leukocytes in the blood of quails was 20-30 x 10%/pl.
Leukocytes demonstrate a developed immune response, which is important for protecting the body from pathogens
in conditions of increased planting density. Platelets ensure blood clotting, which is necessary to reduce the risk of
bleeding. The average number of platelets in the blood of quails was 200—300 x 103/ul. The study of the literature
showed that the morphological parameters of blood are an informative indicator of the physiological adaptation of
quails to changes in the external environment. At the same time, it should be noted that the morphological indicators
of quail blood have not been studied sufficiently and data on this issue are extremely limited.

Keywords: Erythrocytes, hemoglobin, leukocytes, platelets, quail, blood morphology, poultry.

The review article is devoted to the study of the works of domestic and foreign authors who studied morphological
indicators in the blood of quails. These indicators are key indicators of the physiological state of quails and their

Sumy National Agrarian
University

Ocob6auBocTi MOpG0I0riYHNX MOKA3HUKIB KPOBi Yy nepernesiB

€. M. Jliomenko | B. B. [laBmoBchkmii

CyMcBKHit HAiORATBHIH Crarrs € orisiioBoro. BoHa mprcBsdeHa BUBYCHHIO POOIT BITYM3HSIHHUX 1 3aKOPJOHHHX ABTOPIB SIKi BUBYAIH
arpapHHii yHiBepcnTer, Mop(oJIoriuHi TOKa3HUKH y KpoBi nepeneniB. MopdosoriyHuX NOKa3HUKIB KpOBi IepeneiniB, BHCTYNAIOTh
. Cymu, Ykpaina KJIIOYOBUMHM 1HAMKATOpaMM IXHBOrO (hi3i0NOriYHOro CTaHy Ta 3JaTHOCTI aJaNTyBaTHCS O MPOMHUCIOBUX YMOB
yTpuMaHHs. B poboTi po3riisiHyTO BUBUEHHS! OCHOBHHX (DOPMEHMX €JIEMEHTIB KPOBi — €PUTPOLIUTIB, JICHKOIUTIB Ta
TpoMOOLHTIB, IX MOpdosorivyHi Ta GpyHKLIOHATBHI OCOOIMBOCTI, @ TAKOK 3HAYCHHS LIMX MOKA3HUKIB JUIs MIATPUMKH
MeTaboJIIuHOr0 TOMEOCTa3y Ta IMyHHOI CTiHKOCTI opraHisMy. EpurpouuTt nepeneniB MaioTh OBajJbHY (Gopmy.
i KT THHU MAKOTB PO, IO CIPHSIE ePEKTHBHOMY TPAHCIIOPTY KHCHIO HABITh 32 YMOB iIHTEHCHBHOTO METa00IIi3MY.
SIpo B epUTpOLMTAaX TAKOK HEOOXiqHO JUI MiJABUINEHOT CTIHKOCTI KIIITHH A0 KUCHEBHX HaBaHTaKeHb. CepenHiii
JiaMeTp epUTPOLUTIB IepemnelniB cTaHoBuB mpubmmsno 10-12 mxm. CepenHst KiNTbKICTH €pHTPOLHUTIB y KpPOBi
nepeneniB ckmagana 2,0-3,2 x 10%Mxin. ABTOPH BB@KalOTh, IO Taka KUIBKICTH EPUTPOLUTIB y KpPOBi €
aJanTalifHUM MeXaHi3MOM, SKHil I03BOJISIE€ IeperneiaM IEepPeHOCHTH KOPOTKOYACHI CTPEeCOBi HAaBaHTAXKEHHS.
KinpkicHi Ta MOp(OIOTiYHI XapaKTEPHCTUKH SPUTPOLUTIB y IIEPEIeNliB € BAXKINBEM aJlaNTalliiHAM MeXaHi3MOM
JUSL TATPUMKH JKUTTENISIBHOCTI B PI3HUX YMOBaX YTpPUMaHHS. 3aBISIKU SIAPY CPUTPOLUTH HEPereliB 34aTHi
MiATPUMYBATH CTPYKTYPHY LIIICHICTD B YMOBaX iIHTEHCHBHOIO METa001i3My, 1110 BOXKJIMBO IIPU 3MiHi HABKOJIHUIIHIX
yMoB. KoHIeHTpamist reMorno6iHy B epUTpOLMTaX KPOBi mepenelniB craHoBmia §8,0-9,5 r/i. 3aranpHa KiTbKicTh
JIEHKOLMTIB y KpoBi nepenenis ckiagana 20-30 x 103/Mki1. JISHKOIUTH IEMOHCTPYIOTh PO3BHHEHY IMyHHY PEaKliito,
L0 BAXJIMBO JUIS 3aXHCTYy OpPraHi3My BiJ| MATOTEHIB B YMOBAax MiJABUINEHOI MIIIBHOCTI mocaakd. TpomOouuTi
3a0e3Meuy0Th 3rOPTaHHs KPOBI, 110 HEOOXITHO JUIS 3HIKESHHS pU3UKY KpoBoTedi. Cepe/iHs KiNbKIiCTh TPOMOOIMUTIB
y kpoBi niepenenis cranoBuiaa 200 — 300 x 10°/mki1. BuBueHHs JiTepaTypu mokasaio, mo MopQooriyti napaMmeTpu
KpOBi € iHpOPMATUBHUM MOKa3HUKOM (i3i0J0TiYHOI amanTamii MepeneiiB 10 3MiH 30BHINIHBOTO CEPEIOBHIIA.
B Toi1 e yac cii 3a3Ha4UTH, 1110 MOP(OIIOTIUHI MOKa3HUKK KPOBI IepemeltiB BUBUCHI HEJOCTATHBO 1 J1aHi 3 IOTO
MTUTaHHS BKpail 0OMeKeHi.
KimiouoBi ciioBa: Eputponyti, reMorio06i, ISHKOINTH, TPOMOOLIUTH, eperen, MopdoIoris KpoBi, NITaXiBHU-
LTBO.
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Y cydacHOMy TNTaxiBHHITBI TIOCTIHO 3pocTae
3HAYEHHS MOHITOPHUHTY TOKa3HUKIB (hiziosoriuHoro
CTaHy CBIMCHKOI TUTHII, IO 3a0e3medye ITiIBUIICHHI
i mpomykruBHOCTi. Ilepemenm 3aiimMaroTh ocoOnmBe
MiCIle cepefl CBIHCHKOI NTHIl, OCKUTEKH M’SCO 1 SIS
SIK1 BiI HIX OTPUMYIOTh MAlOTh BHCOKI Xap4oBi 1 IIETHIHI
sixocti. Hocmigauku C. banepmxki ta JI. L{in BBaXxaroTh,
o0 Tepereid MaloTh IHTCHCUBHUM MeTabomi3M i
BHCOKI  aJIaliTUBHOCTI mo  poouTh

HEePCIEKTUBHUM 00’€KTOM JUIsi BUPOLIYBaHHS B yMOBax

SIKOCTI, ix
MIPOMUCIIOBOTO Tocniofapetsa [ 10, 54].

KonTpoib (i3i070T14YHOTO CTaHy HeperneiB JO3BOJISE
ONITUMI3yBaTH iXHi MPOAYKTHUBHI SKOCTIi, 30KpeMa piBEHb
AWIEHOCHOCTI Ta TpHUpPICT JXKHMBOI MacH,
3a0e3neuye  e()eKTUBHE  BHUKOPHCTAHHS
SIK PI3HUX TOPIJ 1 JIIHUH y TOCIoIapCTBRaX.

OmHEM 3 KIIOYOBHX IHAWKATOPIB 3M0pOB’S Ta
¢i3i0JOTIYHOTO  CTaHy  OpraHi3My  IIEpereniB €
MOpGhOJIOTiUHI TIOKa3HUKH KpoBi. JIOCTIIKEHHS KpPOBI
JIO3BOJISIE BUSIBIISITH SIK  3arajbHi
00J1iYHOT aKTUBHOCTI, TaK 1 CrenU(iuyHi MapKepH CTaHy
IMYHHO{ CHCTEMH, 3aTHOCTI IO OKCHUTCHAI[I Ta peakilil

a TaKoXK
TIepereniB

IIOKa3HUKH MCTa-

Ha CTPECOBI YMHHHUKU. TakuM YWHOM, aHani3 (GOpMEHHX
€JIEMEHTIB KPOBI — €PUTPOLIUTIB, JICHKOIMTIB 1 TPOMOO-
IUTIB CTA€ OOHHAM 13 HAWBaXXJIMBIIINX I1arHOCTUYHHUX
IHCTPYMEHTIB y BeTepHHAPHIN (i3i0II0Til mepeneis.
Perensue EpUTPOINTIB, JIEHKOINTIB
i TpoMOOIHMTIB MO3BOJSIE OTpUMATH 00’ EKTHBHY
iHpopMamifo Tpo piBEHh METa0ONI3My, CTaH IMyHHOI
CHCTEMH Ta
KPUTHYHUMH
CTaOUIBHOCTI

BHUBYCHHA

3ATHICTb KPOBI JO 3TrOPTaHH], IO €
MOKa3HUKaMu  ais  3a0e3nedyeHHs
¢izionoriuanx  QyHKUiE B ymoBax
IIPOMHMCIIOBOTO BUPOILIYBaHHs. BUBYEHHS 1IMX acreKTiB
JIOTIOMOKE Kpallle 3pO3yMITH aJanTalliiiHi MeXaHi3MHu
meperneniB O YMOB IPOMHCIOBOTO YTPHMaHHS Ta
CIIPUATHME PO3POOII 3aX0IB I MOKPAIECHHS TXHBOI'O
3J0pOB’sI Ta IPOLYKTUBHOCTI.
OCHOBHMMH  IUTaHHSMH, PO3IIANAIOTHCS
y JaHOMY JTOCTIKCHHI € HayKOBi Iparli BiTYN3HIHUX Ta
3aKopAoHHMX (axiBiiB. Mopdomoriuyai ocobmmBoCTI
EpUTPOINTIB y IEpenesiB Ta iX poyib y MiATPUMaHHI
METabOJIIYHUX MTPOLIECIB Yepe3 TPAaHCIOPTYBAaHHS KHCHIO.
Crneundika JeHKOIUTAPHOIO CKJIady KPOBI IEperediB,
IO BHM3HAYa€ piBEHb IMYHHOI CHCTEMH
Oco0a1BocTi TPOMOOLUTIB Ta 1X (YHKIIOHAIbHA POJb

SIK1

IITHIL.

y Ipolecax remocrasy, Lo 3a0e3ledye IIBHAKICTH
3TOpPTaHHS KPOBI.

YV Xo1i BUBYEHUX HAMH HAYKOBHX POOIT BITUM3HIHUX
Ta 3apyOiKHUX aBTOPIB SKi JOCTIIKYBaIH OCOOIMBOCTI
MOpP(hOJIOTIYHNX MMOKA3HHUKIB KPOBi y MepeneniB, BAAIOC
yHipIKyBaTH MeTOAM 3a SKUMH OyJH IPOBEICHHI
nocimipkeHHs. bynmm  BimiOpaHi Ha TpoaHami30BaHi
HayKOBI Ipalli B SIKUX IITHIIO0 BUPOILIYBAIN B OJJHAKOBHX
yMOBax JUId  CTaHAapTH3amii Kpos
JOCIIITHUKY BiOupanacs 3 speMHOi abo 3 MiAKPHIOBOL

IMOKA3HUKIB.

BEHU JTOPOCTHX 340poBuX ocobuH [17, 38, 43, 68, 51, 62,
70, 74], micns 9oro MpoBOAUBCSA MOP(OIIOTIYHAHN aHaITi3
epurpormrtis [20, 36, 49, 53, 58], netikormris [7, 13, 25,
47,52, 63, 72] tpombormtiB [12, 30, 32,37, 45,57, 69] i3
BUKOPHUCTAHHAM CBITJIOBOi Mikpockorii [2, 5, 11, 16, 21,
28,3542, 56, 68, 71-78].

Ilepenenu yrpumyBanucs B ymoBax [4, 14, 21-28,
32-49], 1o BIAMOBIAAIM CyYaCHUM CTaHAapPTaM IPOMHC-
JIOBOTO NTaxiBHUNTBA. TeMreparypHUl PeXHUM MiATPH-
MyBaBcs Ha piBHI 20-22°C, BOJOTiCTh MOBITPS CKiIajana
60-65 % [20, 36, 49, 58, 77, 81]. T'oxisns 3aificHIOBamIOCS
30aTaHCOBaHUMH KOMOIKOpMam#, IO  BiJNOBigaNn
rorpedam BiKOBOT TPYIH, 3 OCTIHHIM JJOCTYIIOM JI0 BOJIH
[10, 18, 54, 71-76]. 3abe3mneyeHHS IMX YMOB YTPUMAHHS
JIO3BOJISUIO  3MEHIIWTH BIUIMB 30BHILIHIX (aKTOpiB
Ha (izioyoriuHMii cTaH TepemneniB 1 3a0e3neynTH
CTabUIBHICTH MOP(QOJIOTIYHUX MOKAa3HUKIB KpoBi. Bindip
KpOBIi 3[iMICHIOBaBCS B PaHKOBHHA 4Yac JUIsl MiHIMi3aril
JNOOOBHX KOJHMBaHb O10XIMIYHMX MOKa3HUKIB [ 2—17, 21—
39, 54-61, 71, 78].

Eputporutu mepeneniB MaioTh OBalIbHY (HOpMY
Ta, SIK 1 y OUIBIIOCTI BHIIB ITHI, [i KIITHHH MalOTh
sapo [20, 36, 58]. HasBricTe sapa € BaKIHBOIO
BIIMIHHICTIO EpUTPONMTIB MNTHUIIl BiI EPUTPOLHUTIB
ccasiB [20, 77], i m0o3BOISAE IM MIATPUMYBATH YACTKOBY
Metaboniyay aktuBHICTH [17, 20, 34], mo HeoOXigHO
UL TABUIIEHOT KIITHH JI0 KHCHEBUX
HaBaHTaXeHb [34, 58, 77]. Cepenniii niamerp epuTpo-
LUTIB HeperneniB CTaHOBUTH Npubim3Ho 10—12 MM, 1o

CTIMKOCTI

e(eKTHBHE  TPaHCIOPTYBaHHS
[18, 34, 49, 54]. OsampHa ¢opma
3MEHILYE OIp MiJ 4Yac pyxXy KpOBi CyAMHaAMH Ta

3abe3mnedye KHCHIO

B Oprasismi

TOKpAIllye KUCHEBY €MHICTh 3aBJUSIKA 30LIBIICHIN TUIOINI
noBepxHi [49, 51, 58, 77]. 3aBasku sApy €pUTPOLIUTH Tiepe-
TIEITiB 37aTHI MATPUMYBATH CTPYKTYPHY IUTICHICTD HaBIiTh
B YMOBax iHTEHCHBHOTO MeTtabomizmy [13, 17, 36, 58], mo
0COOMIBO BaYKITMIBO TIPH 3MiHi HABKOJIMIITHIX YMOB, 30KpeMa
Temneparypu abo piBHs kucHio [11, 20, 36, 58].

CepenHsl KiJIbKICTh €PUTPOLIMTIB Y KPOBI IepereiB
cknamae 2,0-3,2 x 10%/mkin [17, 21,46,67]. Llei moka3HUK
3a0e3neuye ONTUMAJIBHUI piBEHb OKCHI€Halii TKaHWH,
BIIMOBITHO 110 ToTpeO opranizmy [9, 18, 38, 45, 62, 68, 70].
V pi3Hi nepioau >KUTTS Ta Ml BIUIMBOM a0iOTHYHUX YHHHH-
KiB KUIBKICTh €PUTPOIMTIB MOYKe 3MiHrOBaTHCS [11, 38, 49,
51, 52]. BaxaeTtbcs, 0 BUIIUI PiBEHb €PUTPOIMTIB Y
KpOBl € aJanTamiifHUM MeXaHI3MOM, SIKHi I03BOJIIE
mepenenaM  MEPEeHOCHTH  KOPOTKOYAcHI  CTPECOBi
HaBaHTaXeHHA [21, 38, 46, 65]. KonTpois piBHS epUTpO-
OUTIB Yy TEpemneNiB € BaXINBAM IHAWKATOPOM iX
(hizionoTivHOTO CTaHy Ta 34ATHOCTI 10 MPOIXYKTHBHOTO
BUKODHCTaHHS KHCHIO B YMOBaX aKTHBHOTO MeTa-
6ouizmy [9, 38, 46, 62, 65].

Eputporutn  BimirparoTh  KIIOYOBY — pOib Y
MiJTPUMaHHI METa0O0JIIYHOTO TOMEOCTa3y uepe3 PYHKIII0
TPaHCIIOPTY KHUCHIO Bij JIETEHb J0 TKaHWH 1 BHJAJICHHS
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Byriekucioro razy [l, 5, 29, 53, 64, 68, 79]. Hua
TIepereiB, SKi MAalOTh BUCOKHUII piBeHb OOMIHY pE4OBHH,
EPUTPOIUTH 3a0€3MeUyIOTh CTAa0UIbHY OKCHTEHAII0
HaBITh B yMOBaX ITiIBUIICHOI TOTpeOu B eHeprii [ 1, 4, 28,
43, 53, 68, 79]. 3aBaSKH SPUTPOIIUTAM, OPTAHI3M 3IATHHI
IIBUJKO KOMIIGHCYBaTH 3MIiHM B HaBKOJHMIIHBOMY
cepemoBumni [21, 38, 43, 46, 65], mATpUMYIOUYH
€HepreTu4Hi MmoTpedu mnpu crpeci abo MiIBHIICHOMY
¢izionorivHoMy HaBaHTaxeHHi [28, 29, 43, 65, 68, 79].
TakuM 4MHOM, KUTBKICHI Ta MOPQOJIOTivHI XapaKkTepuc-
THUKH €PUTPOLMTIB Y MeEpeIeiB € BAKINBUM aJlanTallii-
HUM MEXaHI3MOM JUIsl MTIATPUMKH KUTTEIISUTBHOCTI B Pi3-
HUX yMoBax yTpumanus [4, 17, 21, 28, 43, 58, 68, 79].

I'eMOrio0iH € TOJIOBHMM KOMITOHEHTOM E€pHUTpPO-
LUTIB, IO BiATIOBiZA€ 3a TPAHCIIOPT KUCHIO [2, 4, 14, 17,
21, 28, 58]. Y mepeneniB KOHIIGHTpAIlisl TeMOTJIO0IHY
cranosuth 8,0-9,5 r/n [4, 14, 20, 36, 49, 53, 68]. Lle
ONTHMAJIbHE 3HAYEHHS IS 3a0e3ledyeHHs KHCHEBOI
€MHOCTI KpOBi, BPaxOBYIOUM pO3MIpH Tila Ta MeTa-
Oomiuni motpebu mepemenis [5, 17, 21, 26, 49, 77].
[Toka3HUKHM BMICTY reMOTIIO0iHY MOXKYTh 3MIHIOBAaTHCS B
3aJIeKHOCTI Bil YMOB YTPUMaHHS, TOMIBNi, Ta PiBHS
(bi310JI0TIYHOTO CTpECy, IO CBIYHUTH MPO HOTO YyTIHUBICTH
JI0 3MiH HaBKOJIMIITHROTO cepenoBuina [4, 21, 26, 58, 65].

KucHeBa €MHICTP KpOBiI MEpereNiB € BaKIHBHM
(axTOopoM UIA MATPUMAHHA aKTHBHOTO OOMIiHY pedo-
BHH [2, 4,49, 53, 68]. Bucoka KOHIIEHTpaIlisl TeMOTI001HY
3a0e3neuye e)eKTUBHUI TPAHCIIOPT KUCHIO B YMOBAaX
migBumeHoi motpebu [34, 58, 77], mo ocobmmBO
aKTyaJbHO JUIA TepereiiB MpU PI3KUX 3MiHaxX YMOB
yrpumanHs [4, 28, 43, 58, 79]. 3maTHiCTH TEMOTIO0IHY
3B’SI3yBaTH  BEJMKY  KUIBKICTH  KHCHIO  JIO3BOJISIE
TrieperesaM MIBUAKO aanTyBaTUCs 10 MOXKJIMBUX CTPECO-
Bux (akropis [2, 14, 28, 43, 53, 64], Takux sK 3MiHa
TEMIIepaTypy, OOMEXEeHHS KHCHIO abo MiJBHIIEH]
¢bisnyni HaBaHTaxeHHS [17, 34, 58, 64]. TakuMm YUHOM,
KOHILIEHTpAllis TeMOrjao0iHy Ta HOro 34aTHICTH JI0
KHCHEBOTO TPAHCIIOPTY € IOKA3HWKAMH, IO XapakTe-
PHU3YIOTh aJanTHBHI MOXIMBOCTI IIEPETeNiB A0 YMOB
YTpUMaHHS Ta (i3ionorivHoro HaBaHTakeHHH [5, 34, 49,
53, 58, 65, 68, 79].

JlelixounTn y TepeneniB BUKOHYIOTh BaXJIUBI
IMyHOJIOTi4HI (YHKIII, 3a0e3Meuyrouy 3aXHuCT BiJl 1aTo-
TeHHHUX areHTIB Ta BIUIMBY HETaTUBHHMX 30BHILIHIX YHMH-
HukiB [16, 27, 40, 50, 68]. 3arayibHa KiIBKICTh JICHKO-
LUTIB y KpoBi nepeneniB cknanae 20-30 x 103/mxin [22,
27, 39, 40, 44, 55, 66], mo [IO03BOJSE OpraHi3My
e(eKTUBHO pearyBaTH Ha 3anaibHi Ta IHQeKIiitHi
mnporecu [39, 44, 55]. JlefikonuTH CKIIAAAIOTHCA 3 PI3HUX
TUMIB KITHH: JNiMGOIMTH, €03MHO(MLIN, MOHOIHUTH,
KOXEH 3 AKX BUKOHYe crierudiuni pynakmii [40, 44, 50,
55, 66]. Jlimpountn 3a0e3mMeUyIOTh CIIEIUITHUI
imynirer [16, 40], MoHOIMTH BixirparoTe poss y daro-
muTo3i [16, 44, 66], Tomi AK €03MHO(UTH AOOMArarTh
OopoTucs 3 mapa3uramu Ta ajgepreHamu [23, 50, 66].

Mopdoonorist JIeHKONHTIB y TepeneliB XapaKkTepH-
3y€ThcA TOOpE MOMITHUMH SAPAMH Ta Pi3HOIO (POPMOIO
KITHHHOT MeMOpaHW, IO J03BOJISIE IM e(QEeKTUBHO
B3aEMOJIATH 3 martoreHamu [ 16, 23, 39, 50]. Jlimdorurw,
SIK OCHOBHHMI BHJI JISHKOIMTIB, BiJIIOBIAIOTh 32 iMyHO-
JIOTIYHY NaM'siTh 1 3a0e3MeUyOTh TPUBAIMN 3aXHCT BiJ
MOBTOPHHUX iH(peKiH. MOHOIMTH 1 Makpodaru CipustoTh
KIIITHHH, a

(baroruro3sy, MaTOreHHI

eo3nHOo( M 3a0e3neuyloTh 00poThOY 3 MapasuTapHUMH

3HUILYI0YH

igBazismu  [27, 39, 44, 66]. 3aBmaxku Takiii pi3HO-
MaHITHOCTi, JEWKOIMTapHUN CKJIajg KpOBI IepemeriB
J03BOJIsIE €(PEKTUBHO MATPUMYBATH iMyHiTeT [22, 27, 39,
44, 50, 66].

B ymoBax mpommucioBoro BupormryBauHs [7, 11, 35,
41, 48, 59], nme mepemenw MiATAIOTHCS CTPECOBHM
¢daxTopam 1 pusuky indekuiit [25, 41, 52, 59, 63],
3JIATHICTD iX IMyHHOI CHCTEMH 0 IIBHIKOI peakii € BU-
pimmansHoro [11, 13, 25, 52, 60, 81]. Bucoka KiIbKicTh
JICHKOIUTIB Yy TEPENeNiB JO3BOJNSIE IM  YCIIIIHO
MPOTHCTOSATH OAKTEPisiM Ta iHIIKUM matoreHam [7, 15, 47,
52, 63, 72], niATpUMYIOYH 3I0POB’s Ta IPOJIYKTHBHICTb
[11,25,47]. TakuM 9MHOM, KUTBKICT 1 CKJIa1 JICHKOIIUTIB
€ TIOKa3HUKaMH, sKi 0e3mocepeqHbo OB’ sI3aHi 3 piBHEM
IMYHHOTO 3aXWCTy Ta aJalTallii 10 yMOB yTpuMaHH [ 13,
41, 48, 59, 72, 81].

TpomOomuT: y TepemeniB  BigNOBIJAOThH
3TOpPTaHHSA KPOBI, IO € BAXIUBUAM (HPaKTOPOM Y HiATPUMIT
CYAMHHOI IIUTICHOCTI Ta cTabiIbHOCTI KpoBOOOITY [12, 32,
37,51, 57, 69]. Cepenns KijabKicTh TPOMOOLIUTIB Y KPOBi
nepenenis cranoButh 200—300 x 10%/mxi [12, 30, 35, 45,
56, 62, 69], mo 103BOJIsIE MBUAKO (HOPMYBAaTH 3TryCTOK

3a

KpOBI y BHIIQJIKy IOIIKO/DKEHHsI TKaHuH [32, 35, 45].
MopdosoriuHo TPOMOOIUTH TEPENeiB MalOTh OBaJIbHY
¢dbopmy 3 rhagkoro moBepxueto [32, 45, 51, 57], mo
crpusie iXHIA MBUAKIHN aare3ii 0 MOMKOMKEHIX TUITHOK
cymuH [51, 57, 62, 69].

TpomOomuTH  aKTHUBYIOTBCS y  BiATIOBiAb
YIIKO/DKEHHS CyAWH, (OpPMYyIOYM TEpBUHHUHA TeMo-
CTaTUYHUI 3aTOp, WO 3yNHHSE KpoBoTewy [12, 32, 37,
56, 69]. B ymoBax miJIBHUILEHO] aKTUBHOCTI IeEpereiB
[30, 37, 51], 30kpema mpu mepecaakax ado Mg dYac
yTpUMaHHs B 00MeXeHOMY mpocTtopi [57, 69], 3xaTHicTh

Ha

TPOMOOIIMTIB [0 IIBUAKOTO 3rOPTaHHA € KPUTHYHO
BaxxuBow [12, 37, 51, 57]. s 3maTHiCT TPOMOOITUTIB
3a0e3mnedye MATPUMKY IiTiICHOCTI KPOBOHOCHOI CHCTEMU
HaBiTh TIPH CTPECOBHX YMOBAxX, IO BAXIUBO IS
miATpUMaHHs  cralbijgpHOro  (i3i0JOTIYHOTO  CTaHy
nieperednis [37, 56, 69].

3aBmsku CBOIM (DYHKIIIOHATBHHAM OCOOIHUBOCTSIM,
TPOMOOIINTH HE TUTBKH 3aXUINAIOTh CYJUHH BiJl BTpAaTH
KpoBi [12, 32, 45], ane i 6epyTh y4acTb y pereHeparus-
Hux mporecax [30, 51, 62], mo BiEOyBarOThCSA MiCHs
ymkomkens [12, 30, 37, 69]. VYV nepenenis, 110
YTPUMYIOTHCS B IHTCHCUBHHX YMOBaX, PiBEHb TPOMOOIIH-
TiB € BaXIUBUM ITOKa3HUKOM CTIHKOCTI JI0 TpaBM
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i 3matHOCTI mo amamramii [37, 56, 62, 69], amke
MiATPUMKA CYIWHHOI CHCTEMH JO03BOJISIE 3HIDKYBATH

pU3MKH  TpaBMAaTU3My Ta  BTpaTH KpOBI  pH
KoHTakTax [12, 37, 56, 57].
OkpiM (QopMeHHX eNeMEHTIB, TIeBHI Oi0XIMIYHI

TTOKAa3HUKH KPOBI TakOX MOXYThb BigoOpakatn izio-
morivHuE craH mepeneniB [3, 8, 24, 61]. Hampuxian,
piBens OunkiB [6, 14, 42, 70], rmrokoswm [3, 24, 61, 80],
(epMeHTIB Ta IHIIMX METaboJITIB MOXYTh CIyTyBaTH
nokasHukamu crpecy [8, 67, 79], BIMBY pauioHy
Ta 3arajgbHOro ¢isiosoriunoro cramy [42, 61, 79, 80].
AHani3 1MX TOKa3HWKIB 3a0e3redye M0JaTKOBI JaHi
JUIA BHU3HAYCHHA aJanTallii MepemnesiB 0 30BHINIHIX
ymoB [14, 61, 67, 70, 80].

[lepemenn, 3aBasku cBoiM  MopdororivHEM i
(YHKIIOHATBHIM OCOOJMBOCTSIM KPOBi, AEMOHCTPYIOTh
BHCOKY aJaNTHBHICTh [0 3MiH Yy HaBKOJHWIIHBOMY
cepenoBumni [10, 54, 73, 75]. dopmeHi eneMEHTH
KpOBi, 30KpeMa EpUTPOLMTH, JIEHKOIMTH Ta TPOMOO-
LUTH, BIIrpalOTh UEHTPANbHY pOJb y MiATPUMAaHHI
romeoctazy [18, 71, 74, 76], a TakoX COpPUSAIOTH IIBUI-
KOMY NPHUCTOCYBaHHIO 10 YMOB yTpumanss [10, 54, 75],
TakuX SK HIUIBHICTh mocanku [73, 76], 3MiHU TemIie-
patypu Ta pariony [10, 18, 54, 75]. 3aBasku UM
MEeXaHI3MaM  TIepereld  MOXYTh  3a0e3ledyBaTd
BHCOKY IPOIYKTHBHICTh HaBiTh B yMOBaX iHTEHCHBHOTO
BuporryBaHHs [ 18, 54, 73, 76].

BucHoBku

[MpoBeneHnit Hamu aHami3 JITEpaTypud IOKa3ye
110 TIOKa3HUKY KPOBI y TeperielliB BUBUSHI HEIOCTATHBO.
JanHI CTOCOBHO BUBYCHHS MOP(QOJIOTIYHUX MTOKA3HUKIB
KpOBI y TepemeniB BKpali OOMEXeHi, IO CBiIYHTH
PO aKTyalbHICTh JAHOr0 TNUTaHHA. JlaHHI 100
MIPUPOIHOI  PE3UCTEHTHOCTI  MepereNiB  MpaKTHYHO
BincyTHi. Takoxk y IOCTYmHIA HaMm JiTeparypi BiICyTHI
JaHHI CTOCOBHO BIKOBHMX 3MiH ITOKa3HHUKIB KpOBiI Yy
nepeneiiB. TakMM YHHOM IIOCTa€ IMUTAHHS BHBYCHHS
NOKa3HUKIB HecTei(iyHOT pe3UCTEHTHOCTI y MepereiB
y BIKOBOMY aCIEKTi.

Ilepcnexmueu nodanvuiux oocniodcens.: Ilomambiii
OCITIKEHHS 30CEPEIUTUCH BUBYEHHI
MOKA3HUKIB HeCHeU(IuHOT pe3UCTEHTHOCTI y Mepenesin
y pi3Hi BIKOBi IIEPiOIH KUTTSI.

MarThb Ha

Konduikr intepeci

ABTOpU CTBEPIUKYIOTH IIPO BIJCYTHICTH KOH(MIIKTY

iHTepeciB 100 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JOCIIKEHb.
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dogs. We conducted tests of flotation methods of coproovoscopy, such as: Fulleborn’s, Kotelnikov-Khrenov’s, the
method of coproovoscopy for trichurosis in sheep and the improved method for laboratory diagnosis of nematodoses
of the digestive tract of dogs. It was found that 80 and 86.7 % of positive samples were detected for trichurosis and
uncinariasis in dogs by the Fulleborn’s method, 93.3 and 100 % of positive samples were detected by the
Kotelnikov-Khrenov’s method, and 100 % of positive samples were detected by the coproovoscopy method for
sheep trichurosis and the improved method. When using the Fulleborn’s method, the indicators of the intensity of
trichurosis and uncinariasis invasion were on average 69.7 and 44.9 eggs/g, Kotelnikov-Khrenov’s — 98.6 and
64.8 eggs/g, and the coproovoscopy method for sheep trichurosis — 106.7 and 68.0 eggs/g, improved method — 130.7
and 80.3 eggs/g. The improved method of lifelong coproovoscopy diagnosis of trichurosis and uncinariosis in dogs
was more effective compared to the Fulleborn’s method by 46.7 and 44.1 %, Kotelnikov-Khrenov’s — by 24.6 and
19.3 %, the coproovoscopy method for sheep trichurosis — by 18.4 and 15.3 %. The improved method and method
of coproovoscopy for trichurosis of sheep showed the highest coagulation properties in relation to undigested fodder
residues, where a small amount of small undigested fodder residues surfaced during the research. The obtained
results allow recommending an improved method of coproovoscopy for effective laboratory diagnosis of trichurosis
and uncinariosis in dogs.
Keywords: parasitology, gastrointestinal nematodoses, dogs, diagnostic methods, effectiveness.

BunpoOyBaHHs1 e)eKTHBHOCTI YI0CKOHAJIEHOI0 CIIOCO0Y KOIIPOOBOCKOMIL
32 NJIYHKOBO-KHIIIKOBUX HEMATOA03IiB C00aK

A. C. KitiueHko

IloNTaBehKHit AepKaBHmit Cobax € BaXJIMBOIO CKIIAJOBOXO C(hOPMOBAHUX Mapa3UTapHUX CUCTEM. Y TOM ke Yac, HeHalaroHkeHa CUCTeMa
arpapHuil yHiBepcuTer, 001Ky Ta BIJICYTHICTh JaHUX PO 1X KUIBKICTh Y KOHKPETHHX PErioHaX YCKIAIHIOE YSBJICHHS MpO 00’ €KTHBHI
. [lonraga, Ykpaina €Mi300TOJIOTYHI MapaMeTpH Liel momysswii i, 30kpema, mpo iX emigemiuny HeOesmeky. Y momysimii cobak

(YHKIIOHYIOTh TIApa3UTapHI CHCTEMH, CHIBWICHAMH SKHX € IIUTyHKOBO-KMIIKOBI HEMAaTOMO3H, A€ HaWOiiblI
MOIIMPEHUMH € 30YIHHKH TPHXYpO3y Ta yHIUHApio3dy. Merolo poOoTH OyJO YHOCKOHAIUTH, BHIPOOYBAaTH Ta
BU3HAYUTH €(EKTHBHICTH CIIOCO0Y 3a)KHTTEBOI KOMPOOBOCKOIIYHOI IiarHOCTHKH HEMaTo03iB TPABHOTO TPAaKTy
cobak. YJIOCKOHAICHHI CHOCIO BiIHOCHTBCS [0 Taiy3i BETEPHHAPHOI MEAWIMHH, a CaMe — BETEPHHAPHOI
MapasuToJIorii, 10 CHOCOOIB KOIPOCKOIIiT, 30KpeMa, crioco0iB BUSBICHHS S€b 30YAHHKIB HEMATO[031B TPABHOT'O
Tpakty cobak. [IpoBoammn BUMpOOyBaHHS (IIOTAUiHUX METOIIB KOMpooBockomii Takux sik: PromiedopHa,
KorenbHrkoBa-XpeHoBa, CIoco0y KOIPOOBOCKOIII 3a TPHXypO3y OBELb Ta YIOCKOHAICHOTO CIOCO0Yy mpH
J1a00paTOpHiil iarHOCTHUII HEMATO/I031B TPABHOTO TPakTy cobak. BHsBIIEHO, 1O 32 TPUXYpO3y Ta YHIUHAPiO3y
cobak mMerozioM DromnebopHa BusiBieHo 80 Ta 86,7 % no3uTHBHUX Mpob, MetogoM KortenpHukoBa-XpeHoBa — 93,3
Ta 100 % mMO3UTHBHUX IIPOO, METOIOM KOIIPOOBOCKOIIIT 3a TPHXYPO3Y OBELlb Ta YA0CKOHAICHUM crocoooM — 100 %
MO3UTUBHUX 1po0 BigmosinHoO. [Ipu BukopucranHi Metoxy Proimne6opHa MOKa3HUKY IHTEHCHBHOCTI TPHXYPO3HOL
Ta YHIMHApio3HOI iHBa3il y cepexHboMy cranoBuin 69,7 ta 44,9 seus/r, KorenpHukoBa-XpeHoBa — 98,6 Ta
64,8 sien/T, croco0y KOMPOOBOCKOMIT 3a Tpuxypo3y oBelb — 106,7 Ta 68,0 sienp/T, yIOCKOHAIEHOTO CIOco0y —
130,7 Ta 80,3 sienp/r. YIOCKOHANCHUH CHOCIO 3a)KHTTEBOI KOIPOOBOCKOMIYHOI MIarHOCTHKH TPHXYpO3y Ta
YHIMHAPIo3y y co0aKk BHUSBHUBCS e(EKTUBHIIIMM MOPIBHAHO 3i cmocoboM PDromnedopHa BiamoBiaHO Ha 46,7 Ta
44,1 %, KotensaukoBa-Xpenosa — Ha 24,6 Ta 19,3 %, crioco0y KonpooBockomii 3a TpHXypo3y oBelb — Ha 18,4 Ta
15,3 %. Y nockoHaseHui croci6 Ta crocid KOmpoOBOCKOIIIi 32 TPHXYPO3y OBELb IPOSIBIIH HAIBUII KOAryIIsIiiHI
BJIACTUBOCTI BiTHOCHO HEIIEPETPABICHHX PELITOK KOPMY, JI¢ Y IPOLEC] HOCII/UKSHHSI CIUTHBaJIa HE3HAYHA KiTbKICTh
IpiGHHX PELITOK HEelepeTpaBiIeHOro KopMy. OTpuMani pe3ysbTaTé JO3BOJISIOTH PEKOMECH/YBATH YIOCKOHAICHHIT
Croci6 KOMpoOBOCKOTIIi it e(h)eKTUBHOTO TPOBEJICHHS J1ab0paTOpHOI JiarHOCTUKU TPUXYPO3y Ta YHIMHAPIO3y
co0ak.

KarouoBi cjoBa: mapasuToioris, UIUTYHKOBO-KHIIKOBI HEMAarol03d, COOaKkd, METOOW HiarHOCTHKH,
e(CKTUBHICTD.

Biomiorpagiuauii onmuc ansi umryBauus: Kimivenxko A. C. BumnpoOyBaHHS e(QEKTUBHOCTI YJIOCKOHAJIEHOTO CIoco0y KOMPOOBOCKOIII 3a
[UTYHKOBO-KHIIIKOBUX HEMATON031B cobak. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 145-150.
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Introduction

Scientific literature shows that a significant number of
helminth species parasitize the dog population, the largest
part of which in the sexually mature stage parasitizes in
the gastrointestinal tract of animals. These helminths
cause significant damage to the health of dogs, and also
contaminate environmental objects, contributing to the
spread of infestation. The most common of them are
nematodes of the species Trichuris vulpis, Uncinaria
stenocephala, and Toxocara canis. Some of them are
dangerous for humans and farm animals [1-6].

Methods of lifelong and postmortem (postmortem)
diagnostics are used to identify and determine the species
composition of parasites. Lifelong laboratory diagnostics
is based on three main approaches: direct detection and
identification of parasites at various stages of their
development; detection of their antigens; detection of
genetic material of pathogens [7-11].

In clinical practice, the methods of diagnosing
parasitic diseases are selected depending on the
localization of pathogens and taking into account the
peculiarities of their biological development cycle.
The most common method of laboratory diagnosis of
gastrointestinal parasitoses is the examination of animal
feces. Relatively inexpensive and simple coprological
studies allow to detect not only parasites of the
gastrointestinal tract, but also parasites of the liver, as well
as the respiratory system, the eggs or larvae of which are
swallowed with sputum. The methods of examining feces
are based on the detection and identification of various
stages of pathogens and the study of their characteristic
morphological features [12—17].

To overcome certain shortcomings of well-known
methods of coproovoscopy, scientists are constantly
developing new technical solutions for processing feces
samples and isolating parasites in feces based on the
physicochemical principles of separating solid and liquid
compounds [18, 19]. Currently, new systems based on
capturing images by automatically scanning microscopic
slides. During experimental testing of the above method,
its sensitivity ranged from 74 to 99 % for the simultaneous
detection of up to 15 types of parasites [20, 21]. However,
these computational methods achieve these diagnostic
rates only by processing faecal samples for parasite
detection and producing thick drops on slides with high
removal of fecal debris [22].

The aim of the study

The aim of the research was to improve, test and
determine the effectiveness of the method of lifelong
coproovoscopic diagnosis of nematodoses of the digestive
tract of dogs.

Materials and methods

The work was carried out during 2024 on the basis of
the Laboratory of the Department of Parasitology and
Veterinary-Sanitary Examination of the Poltava State
Agrarian University and the conditions of the private
veterinary clinic "Dovira" (Kharkiv).

In order to establish the effectiveness of the proposed
method of coproscopic examination of dogs for the
presence of nematode eggs, a comparison was made
between the proposed method and the well-known
Flleborn’s, Kotelnikov-Khrenov’s [23] method of
coproovoscopy for sheep trichurosis [24].

Feces from dogs spontancously infected with the
causative agent of trichurosis and uncinariosis were used
for the experiment. With each flotation solution,
15 samples of feces were examined according to the
technique proposed in the method of coproscopic
examination of dogs for the presence of nematode eggs.
Samples were settled in each of the flotation solutions for
10 minutes. The number of detected nematode eggs was
counted in 1 g of feces.

Evaluation of the methods was carried out according
to the indicators of:

- actual specific gravity of the flotation solution;

- flotation capacity (number of positive samples and
average number of detected nematode eggs);

- coagulation ability:

* — a small number of small foreign remains;

+ — simultaneous detection of a large number of small
and a small number of large-sized remains;

ese — a large number of both small and significant for-
eign remains.

Statistical processing of the results of experimental
studies was carried out by determining the arithmetic
mean (M), standard deviation (SD) and probability level
(p) using the technique of univariate analysis of variance
using Fisher's test.

Results and discussion

It was determined that all tested methods allowed
detection of nematode eggs of Trichuris vulpis species
(Fig. 1 a) and Uncinaria stenocephala (Fig. 1 b).

It was found that 80 and 86.7 % of positive samples
were detected for trichurosis and uncinariosis in
dogs by the Fulleborn’s method, 93.3 and 100 %
of positive samples were detected by the Kotelnikov-
Khrenov’s method, and 100 % of positive samples
were detected by the coproovoscopy method for sheep
trichurosis and the improved method (Fig. 2).
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a
Fig. 1. Nematode eggs detected during coproscopic examination of dogs:
a — Trichuris vulpis (% 400); b — Uncinaria stenocephala (% 150)
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Fig. 2. The number of detected positive samples during laboratory diagnostics
nematodoses of the digestive tract of dogs (%)

At the same time, indicators of the intensity
of trichurous and uncinarious invasion differed
significantly depending on the method of coproovoscopy
used. When using the Fulleborn’s method, the indicators
of the intensity of trichurous and uncinarious infestation
were 609.7+11.1 and 44.9+12.2 eggs/g, respectively,
Kotelnikov-Khrenov’s —98.6+17.9 and 64.8+12.9 eggs/g,
the method of coproovoscopy for sheep trichurosis —
106.7£24.8 and 68.0+12.3 eggs/g, improved method —
130.7+30.7 and 80.3+17.1 eggs/g.

It was established that the improved method
was the most effective in terms of indicators of the
intensity of trichurous and uncinarious infestation.
The latter exceeded the effectiveness compared to
the Fulleborn’s method by 46.7 and 44.1 % (P<0.001),
the Kotelnikov-Khrenov’s method by 24.6 % (P<0.001)
and 193 % (P<0.01), the method coproovoscopy
for sheep trichurosis — by 18.4 and 11.7 % (P<0.05)
(Fig. 3 and Fig. 4).
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Fig. 3. Comparative effectiveness of coproscopy methods for trichurosis in dogs (n=15):
A — Fulleborn’s method; B— Kotelnikov-Khrenov’s method; C — method of coproovoscopy for trichurosis of sheep;
D — improved method; P<0.05; P<0.01; P<0.001 — relative to D
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Fig. 4. Comparative effectiveness of coproscopy methods for uncinariasis in dogs (n=15):
A — Fulleborn’s method; B— Kotelnikov-Khrenov’s method; C — method of coproovoscopy for trichurosis of sheep;
D — improved method; P<0.05; P<0.01; P<0.001 — relative to D
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The improved method and method of coproovoscopy
for trichurosis of sheep showed the highest coagulation
properties in relation to undigested fodder residues, where
a small amount of small undigested fodder residues
surfaced during the research.

Lifetime laboratory diagnosis of gastrointestinal
helminthiasis in animals is mainly based on direct
detection and identification of parasites at various stages
of their development through the use of coproovoscopy
methods [7-11]. Therefore, it is urgent to test and
determine the effectiveness of new, more modern
methods of laboratory diagnosis of trichurosis and
uncinariosis in dogs.

It was revealed that 80 and 86.7 % of positive samples
were found for trichurosis and uncinariosis in dogs by the
Fulleborn’s method, 93.3 and 100 % by the Kotelnikov-
Khrenov’s method, and 100 % by the coproovoscopy
method for sheep trichurosis and the improved method,
respectively. The improved method of lifelong
coproovoscopic diagnosis of trichurosis and uncinariosis
in dogs was more effective compared to the Fulleborn’s
method by 46.7 and 44.1 %, Kotelnikov-Khrenov’s —
by 24.6 and 19.3 %, the coproovoscopy method for sheep
trichurosis — by 18.4 and 15.3 %.

Scientific results of domestic researchers testify to the
expediency of using modern flotation methods of
coproovoscopy for certain animal parasitoses. In
particular, they found that the most effective flotation
method of lifelong coproovoscopic diagnosis of
trichurosis in dogs is the method of Galat and Melnychuk
(with a urea solution), which exceeded (P<0.001) the
effectiveness of the Kotelnikov-Khrenov’s method (with
an ammonium nitrate solution) — at 4.8-5.2 times,
Fuleborn’s (with sodium chloride solution) — at 5.0—
10.2 times, Mallory’s (with sugar solution) — at 4.8 times,
Dakhno’s (with bischofite solution) — at 6.0-7.2 times [25].

The obtained results allow recommending an
improved method of coproovoscopy for -effective
laboratory diagnosis of trichurosis and uncinariosis in
dogs.

Conclusions

The improved method refers to the field of veterinary
medicine, namely veterinary parasitology, to methods of
coproscopy, in particular to methods of detecting eggs of
causative agents of trichurosis and uncinariosis in dogs. It
was established that the improved method for diagnosing
trichurosis and uncinariosis in dogs exceeds the effective-
ness of Fulleborn’s method — by 46.7 % and 44.1 %
(P<0.001), Kotelnikov-Khrenov’s — by 24.6 % (P<0.001)
and 19.3 % (P<0.01), the method of coproovoscopy for
sheep trichurosis — by 18.4 and 11.7 % (P<0.05).
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The article provides information on the role of development and implementation of quality standards and labeling
according to traditional indicators and according to the geographical origin of these food products. The authors
analyzed the application of DOP, IGP, STG standards on the example of Italy, which ranks first in the European
Union in terms of DOP, IGP, STG food products — 315 items, it — 526, and sour milk products — 56 items. following
additional data ISMEA — Qualivita 2021 (data for 2020) gray DOP, IGP is more significant in economically defined
among products (57 % in relation to all DOP, IGP products) is 4.18 billion among which export receipts 2.06 billion
, which is approximately 37 % of all food export revenue. Grana Padano DOP in first place among all Italian cheeses
DOP, IGP, STG with 1364 billion euros, Parmigiano Reggiano DOP — 1285 billion euros, Mozzarella di Bufala
campane DOP in third place 426 million euros, Gorgonzola D It was shown that the application of DOP, IGP, STG
stratification is an effective method of involving local communities in the process of jointly deciding the direction
and implementing the concept of local development. The article defines the prospects for the development of the
traditional and regional agricultural market in Ukraine. It is noted that in accordance with the Association Agreement
between Ukraine and the European Union, Ukraine is actively implementing the principles of the "Common
Agricultural Policy of the EU" into its national policy and practice. More and more consumers in Ukraine prefer
traditional products and worry about their quality and variety. Such requirements determine the demand for
agricultural products with specific characteristics that can be recognized mainly by the geography of origin of the
product. It also provides additional competitive advantages in the market, thanks to which this particular product
can be easily identified on the supermarket shelves. Therefore, the use of the labels "Traditional product" and
"Traditional product according to geographical origin" has a positive effect on the economy of a certain region as a
whole and individual craft producers in particular.OP — 323 billion euros, Pecorino Romano DOP — 228 million
euros.

Keywords: traditional food product, regional product, CE regulation 510/2006, DOP, IGP, STG.

JomijibHICTH 3acTOCYBaHHS cePTU(IKYBAHHS 010 TPAAMUIHHUX XaPYOBUX MPOAYKTIB
BiANMOBIAHO 10 reorpagivyHOro NOXoaKeHHs

0. 0. Mexsins' | H. C. lllep6akona’ | C. b. Ilepenepa’

! ToBapHCTBO 3 0OMEKEHOIO
BiOBIAANILHICTIO

“Canu Benenii”,

Bacano gen I'pammna, Itamis

2 [TonraBCchKuii AeprkaBHUiL
arpapHHUi yHIBEPCHUTET,
m. [Tonrasa, Ykpaina

Mertoro ormsny Oylo BH3HAYEHHS HEPCIEKTUBH BIPOBADKEHHS CTaHAApPTIB SKOCTI Ta MapKyBaHHS 3a
TpaJULiifHIMH IIOKa3HHKAaMH Ta iH(GOpPMAI€0 BiNIOBITHO 10 reorpaiyHOro MOXO/PKEHHS LHUX XapuoBHX
MPOAYKTIB Ha TepUTOpii YKpaiHu. Y CTaTTi HaBeneHO iH(opMAalis MIOA0 POJi PO3BUTKY Ta BIPOBAKCHHS
CTaHJAPTIB SIKOCTi Ta MApKyBaHHs 32 TPaJULiHHIMH TOKa3HUKaMH Ta iHQopMai€io BiAMoBiIHO 10 TeorpadivHoro
MOXOJDKEHHS X Xap4YOBHX IPOXYKTIiB. ABTOpH IpoaHailidyBaiM 3acTocyBanHs cranmaprtie DOP, IGP, STG nHa
npukiaazi Itanii, sika 3aiimae nepiue micie B €Bponeiicbkomy Coro3i 11010 KiNbKOCTI IPOAYKTIiB XapuyBanHs DOP,
IGP, STG — 315 naiiMmenyBaHb, BUH — 526, KUCI0-MOJIOYHHX MPOAYKTIB - 56 HaiiMeHyBaHb. BiIOBIIHO 10 JaHKX
ISMEA — Qualivita 2021 (marni 3a 2020) cupu DOP, IGP € 6inb11 3HaUNMIM B €KOHOMIYHOMY BU3HAUECHHI Cepejl
npoayktiB (57 % mno BigHomIeHHIO 10 Beix mpoaykriB DOP, IGP) ue 4,18 MimbspAiB cepen sSIKHMX €KCIOPTHI
HauxokeHHs 2,06 MimbApIiB, mo ckiagae npudausHo 37 % Bin BCi€l eKCIOPTHOI BUPYYKH 3a NPOAYKTH
xapuyBanHs. Ha mepmomy wicui Grana Padano DOP cepen ycix iramilicekux cupis DOP, IGP, STG
3 1,364 minbspaamu eBpo, Parmigiano Reggiano DOP — 1,285 minesipais eBpo, Mozzarella di Bufala campane DOP
Ha TpeTboMy Micui 426 wminbioHiB €Bpo, Gorgonzola DOP — 323 wminbiioniB €Bpo, Pecorino Romano
DOP — 228 wminbiionis eBpo. Ilokasamu, mo 3acrocyBanHs crparu¢ikyBanus DOP, IGP, STG e edextuBHUM
METOIOM 3aJTy4eHHsI MICLIEBUX IPOMAJT y IIPOLEC CILIBHOIO BUPILICHHS HANIPSAMY Ta peaji3allii KOHIEMNLil PO3BUTKY
MiceBocTi. CTaTTs BU3HAYa€ IEPCIIEKTUBY PO3BUTKY TPaJHUIIIHHOTO Ta PETiOHAIBHOTO arpapHOT0 PUHKY B YKpaiHi.
3a3HaveHo, 110 BiNOBIHO 10 YToau Ipo acowiamio Mk YkpaiHoro Ta €spomneiicbkum Coro3oM, YKpaiHa akTHBHO
IMIUIEMEHTY€E B HALliOHAJIBHY MOJITHKY i MPaKTHKY 3acagu «CHiIbHOI ClIbCBKOrOCIoAapchkoi momtuku €Cx».
Bce Ginbiie croxuBaviB B YKpaiHi BiJJIal0Th NepeBary TpaaWLidHiIA Mpoaykuii i TypOyHOThCs mOAO il SKOCTI
i pi3HoMaHiTHOCTi. Taki BHMOTM BH3HAYalOTh 3allUT HA CUIBCHKOTOCIOAAPCHKI IPOAYKTH 3i crerupiyHuMU
XapaKTepUCTHKAMH, SIKi MOJKHA PO3IMI3HATH B OCHOBHOMY 3a reorpadiero HoXomKkeHHs npoaykty. Lle Takox Hasmae
JIO/IaTKOBI IlepeBart y KOHKypeHIii Ha pHHKY, 3aBJSIKA YOMY caMe TaKUi IPOJyKT MOXKe JIETKO ieHTu(iKyBaTuCs
Ha HOJMIMIX cynepMapkeTiB. OTxke BHKOpHUCTaHHS MapKyBaHHA «TpamumiitHuii nponykt» Tta «TpaguuiitHuid
MPOAYKT BiAMOBIAHO A0 reorpadiyHOro MOXOHKEHHs Ma€ IMO3UTHBHHUI BIUIMB Ha €KOHOMIKY IIEBHOTO PETiOHY
B IIIIOMY Ta OKpeMHX Kpadh)TOBUX BUPOOHUKIB 30KpeMa.

KimiouoBi ciioBa: TpanuuiiiHMi XapyoBHIl HPOXYKT, perioHaNbHUN IPORYKT, TpajuLiiiHa TrapaHTOBaHa
ocobauBicts, periaament CE 510/2006, DOP, IGP, STG.

Bi6aiorpadiunnii onuc pis nuryBanus: Meosiov O. O., L]epbarosa H. C., Ilepedepa C. b. JlouinpHICTh 3aCTOCYBaHHs CepTU(IKYyBaHHS 1010
TpaJUNiifHIX XapU4OBUX IPOAYKTIB BiOBIIHO 10 reorpadivHoro noxomkeHus. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 151-155.
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BinnosimHo 10 Yroam mpo acomiariito Mixk YKpaiHOO
Ta €BpOIIEHCHKUM Corozom, VYkpaina Mae
IMIUIEMEHTYBaTH B HAIlOHAJIBHY IOJITHUKY 1 MPaKTUKY
3acaau CHiIbHOI CibChbKOTOCTOAAPChKOi momiThku €C,
gKa 0a3yeThCsl HAa €THOCTI arpapHOro i CLIBCHKOTO
po3BuTKy [14, 15].

3aBIsKM IO€JIHAHHIO BHCOKOI KOMIIETEHTHOCTI Ta
30epe)KeHUM ETHIYHMM TPaJHLisiM CLIbCHKOTOCIIONap-
CHKUX BHPOOHHUKIB, a TAKOX IHHOBAI[IHHUM METOJaM Y
BUPOIYBaHHI ~ arpapHoi  Mpoxaykumii, BigOyBaeTbCs
HapOIIyBaHHS OPraHIYHOIO BUPOOHHUITBA HAa MPOTHUBATY
TpamumiifHoMy. SIKiCTb 1 pI3HOMaHITHICTH CUTBCHKO-
TOCTIOAapChKOi  MPOAYKIii VYKpaiHM TNpencTaBiIsIOTh
cO0OI0 TIEPCIIEKTUBHY CTOPOHY 1 IepeBary HarlioHalb-
HOTO BHPOOHHKA, IO € HEBiJ €MHOI0 YaCTHHOIO KYIb-
TypHOI i TacTpoHOMIuHOI ciammunu [12, 14, 18, 19, 20].

Bce Oimpure crnoxuBayie B YKpaiHi  BiIJarOTh
nepeBary TpaAMIiiHIA npoayKiii i TypOyrThCs o0 11
SIKOCTI 1 pi3HOMaHiTHOCTI. Taki BHMOIM BHU3HAYAIOTh
3alUT Ha CUILCHKOTOCIIONAPCHKI TMPOMYKTH 31 CIEIH-
(GIYHUMK XapaKTePUCTHKAaMH, SIKi MOXKHa PO3ITI3HATH B
OCHOBHOMY 3a reorpadi€io MoxXoKeHHs MpoxyKTy [28].
[e Takox Hasmae MOJATKOBI MepeBaru y KOHKYpeHILii Ha
PHHKY, 3aBJISKH YOMY caMe TaKuil MPOJYKT MOJKE JIETKO
iIeHTU(IKyBaTHCS Ha TOJHIAX cynepMapkeTiB [29, 32].

TakuM  YMHOM  BHKOpDHCTaHHS  MapKyBaHHST
«Tpamumiitanit poxykT» Ta «TpamumiiHuid TPOIYKT

BIANOBITHO [0 TeorpadiyHOTO IOXO/DKEHHSI» Mae
MO3UTHBHMHN BIUIMB Ha €KOHOMIKY IHEBHOTO PETiOHY B
LIJIOMY Ta OKpeMHX KpadToBHX BHPOOHHKIB 30Kpema.
Lle 0co0iMBO BaXITMBO IeEpeRyciM JJisi BPa3aHBUX 30H,
TaKMX SIK TIPChKI YM TOCYLIUIMBI pPaOHH, B SIKHX
BUPOOHHUIITBO  CLTBCHKOTOCIOAAPCHKOI  MPOAYKILT €
MaJIOpeHTa0eIbHUM Ta TaKuM, 1110 TOTpeOye T0JaTKOBUX
KaIliTaJIOBKIIaICHb Ta IHHOBAITi# 1A ii oTpuManns [ 1, 2, 3].

Came Tomy B 1992 pomi €poneticeknii Coto3 3poouB
nepmuil kpok moao BHpoBamkeHHa Permamenty CE
2081/92 3 mocmigyrounm oHoBiieHuM Permamentom CE
510/2006 3 TOMTHKH 3aXHCTy reorpadidHoro
TTOXO/KEHHS MIPOLYKTY 1 OPUTIHAIBHOTO HalMEHYBaHHS
arpapHUX MPOIYKTIB i MPoAyKTiB xapuyBaHH: «[lomiTika
axocTi €Bponeiicbkoro Coro3y HapOIKY€ETHCS 3 HaMipy
3aXUCTUTH OPHUTIHAIBHICTD i cremu(ivHICTh MPOAYKTIB
XapuyBaHHs Uil TIPOCYBaHHS YHIKQIBHHX XapakTe-
PHCTHK TMOB’SI3aHUX 3 TeorpadiyHUM IOXOPKEHHSIM
i TpaguuisiMuy. Bu3HaueHi siK iHTeJIeKTyalbHa BIaCHICTb,
Taki MPOJYKTH BiJirparoTh Bce OLNbII 3HAYUMY POJIb B
€KOHOMIYHUX BigHOcHHax MK €C 1 IHIIMMH KpalHaMH
(Commissione  Europea, Agriculture and Rural
Development) [1-3, 5-9].

JIOLTBHICTh BBEICHHS B JIiI0 TOIIOHUX PeriameHTiB
MO>KEMO TOSICHUTH B YOTUPHOX HANpPsIMKaX:

- cnoocueay — Bee OUIBIIE CIIOKUBAYiB 3BEPTAIOTh
yBary Ha TPagUIiHHUN TPOIYKT, SKUHA OLIHIOETHCS SIK
TOM, III0 Ma€ KPalLy SKiCTh, «CIPABXKHICTHY 1 SIK 3I0POBHA
OpraHiYHHAN MPOAYKT B MOPiBHAHHI 3 HeBimoMuMHu. Kpim
TOTO CIIO’KMBAY 3aIliKaBICHUH y pecTaBpallii COlialbHIX
1 KyJIBTYPHHUX 3B’SI3KiB 3 1IEHTUYHOIO TEPUTODIEIO;

- pumok — Takli TPOAYKTH MOXYTb OyTH
BUKOPHCTaHI BHPOOHUKAMHM, SIK IHCTPYMEHT SKICHOT

nmudepeHIianii I OTpUMaHHS IepeBar y KOHKYPEHIIil 3
AHAJIOTIYHUMHU POTYKTaMH;

- He00OpOCOBICHA KOHKYPEeHYiss — TiIBUIICHHS
penyranii 0araTboX TPaMLIHHUX MPOAYKTIB, & TAKOXK
3aXUCT BiA MiAPOOOK 1 IMITAIii ISl HAJAHHS CIOXH-
BayaM KOPEKTHOI 1 sIKicHOT iH(popMarlii;

- cinmbcvbkull po3eunok — 0araToBEKTOPHI 3B’ I3KH Ha
TepHUTOpii sSIKi MO3UTHBHO BIUIMBAIOTh HAa JUHAMIKY PO3-
BUTKY PEriOHAIBLHNX IPOMaJT 1 MicLieBy ekoHOMIKY [11, 12].

BrpoBajpkenns  crparudikamii  momi6HOT 1o
mapkysauasa DOP, IGP, STG (Reg. CE 1151/12, Reg. CE
1152/12), mo 6a3yeThcsi Ha SKOCTiI CUTBCHKOTOCIIONAP-
CBKOI TIPOAYKIIi 1 TICHO TOB’SI3aHOI 3 TPATUIISIMH 1
reorpadigHO0 30HOI0 IIOXODKCHHS, IOpSAA 13 TO3H-
TUBHUMH €KOHOMIYHUMH €()eKTaMU CIIPOMOXKHE CyTTEBO
MOKPAIIUTH JOXOIU YKPATHCHKUX arpapiiB Ta MiIBUIIUTH
X 3MATHICTH O MOAAJBIIOTO IHHOBAIIKHOTO PO3BUTKY.
Takok Take BIPOBAKCHHS TapaHTye arpapHoOMy
BUPOOHMKY 1 CUIBCBKOTOCHOJAPCHKHM  CIIIJIBHOTAM
OTPUMYBaTH CTAJIHH NMPUOYTOK 3aBASKH SKOCTI i 0co0IH-
BUM XapaKTEPUCTUKAM IIPOIYKTY, METOy BUTOTOBJICHHS
Ta HajJaHHA Tpo3opoi iHdopmamii MmOAO0 MNPOIYKTIB,
SAKI  BOJIOJIIOTH CHEUU(IYHUMH  XapaKTePUCTHKAMHU
OB SI3aHUMH 3 reorpadiyHIM MOXO/DKEHHSM, 10 HAJIa€e
MOJJIMBICTH CIHOXHBadaM pPOOHUTH OiMbIn 00i3HAHUH
BHOip TOBapy.

Beenennst momiOHOI kimacuikamii SKOCTI MPOIYKTY
MigHIMae IOBipy 0 BUPOOHHKA B OYaX CIIOKHMBAYiB, A€
MOMITOBX J0 PO3BUTKY CUIIBCBKUX CIUIBHOT, CTBOPIOIOYH
JIOJIATKOBHH MEXaHI3M 3axXHCTy MICLUEBOr0 BHPOOHUKA
nepesi BUPOOHHUKOM 3 IHIIMX KpaiH, TaKMM YHHOM
MIZABHIIYIOYH SKICTh iMIoOpToBaHol mpoaykiii. Takuit
cnoci0 Hajae MOXIMBICTb YKpaiHi BUPIIIyBaTH CHipHI
MUTaHHS 31 CBOIMHM KOMEpPLIHUMH NapTHEpaMH, TOKpa-
IIy€ HaJaHHS TPOMAJCHKOCTI iH(OpMAIi 00 HaiiMe-
HYBaHHS 3aXMIIEHUX HPOIYKTIB, a caMe Ul TapaHTy-
BaHHs KOHTPOJII0 BUKOPUCTaHHS Ha3Bu [13-15, 17, 30].

CTBOpEHHsSI peecTpy TaKuMX IPOIYKTIB ITOKIMKAHO
JOTIOMaraTH arpapHAM BHUPOOHWKAM Yy KOMYHIKarii 3i
CIHOXKMBaYaMH IOJ0 XapaKTEPUCTUK 1 METO/IB BUPOLILY-
BaHHS, TpaHcopMamii i1 BHTOTOBICHHA MPOAYKIIl,
TapaHTylO4d IO TaKUM CHoci0 IO3BOJISE CIPOIICHHS
KOHKYPEHIIii cepesi arpapHuX BUPOOHHUKIB, SIKi BUPOOIIS-
I0Th TPOAYKIiI0 3 MOJIOHMMH XapaKTePUCTHKAMH 1
BJIACTHBOCTSIMH, 110 BHUIIPABIOBYE IO/JATKOBY BapTiCTh
MPECTABICHOTO MPOAYKTY Ha peatizaiito. JJocTymHiCTh
JUIs CHOXKMBada ITOBHOI iH(opMamii Iog0 TPOIYKTY,
roBara 0 iHTeJIEKTYaJIbHOT BJIIACHOCTI Ta IHTETpyBaHHS

Ha  BHYTPINIHBOMY DUHKY TOKJIMKAaHO  MiAHATH
KOHKYPEHTHY CIIPOMOXKHICTh BUPOOHHUKA.
BupoOnuk  arpapHoi mpoaykmii 1 NIPOAYKTIB

XapuyyBaHHS Ma€ IOBHE MPaBO 3aXHCTHTH CBOI TOBapu
BiX imiTamii, cyporariB i migpoOOK, IO HE MOKIHBO
OTPUMAaTH 3 BHUKOPUCTaHHSIM HPOAYKTIB 3 CHPOBHHH
HU3BKO1 sKocTi [28, 33].

OCHOBHOIO METOIO CTBOPEHHS IIi€i TpymH TOBapiB 3
BHCOKOIO  JOJAHOIO  BapTiCTI0O €  MiATPUMaHHS
arpo0i3Hecy, B OCHOBHOMY (hepMepChbKHX TOCIIOIApPCTR,
MaJliX i CepeAHIX MiJIPHUEMCTB 3 BUTOTOBJICHHS arpapHoi
NPOJYKIIi JJIsi CTBOPEHHS! MOBHOI[IHHOTO 1 CTa0lIBHOTO
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HACHYCHHS BHYTPIMIHBEOIO  IPOJOBOJBYOrO  PUHKY
NPOAYKTaMH BHCOKOT SIKOCTI, & TAKOX IPH €KCHOPTI Mpo-
nykmii go kxpain €Bpomneiicekoro Corozy. Exonomiuna
BHITPABMIAHICTD Y [BOMY KOHTEKCTi O3HAda€ HE CTUTBKU
OTPUMAHHS EKCIOPTEPaMH KOPOTKOCTPOKOBOI BHIOIH
B YMOBaXx CIPHATIMBOI IIIHOBOT KOH IOHKTYPH CBITOBOTO
PHHKY, CKUIBKM TOJAJIbIIE LIECIPSIMOBAHE 1 JIOBrO-
TpHUBaJIe 3aKpilJIeHHs Ha pUHKY [14, 19, 21, 31, 32].

KoHkypeHIiss Ha pHHKY TPOAYKTIB Xap4yBaHHS,
HEJIOCTaTHICTh TaCTPOHOMIYHOI KyJBTYpHU 1 KOMepIi-
amizamii MPU3BENH O TOTO, IO CHOTOMHI IisSUTBHICTH
CepeNHiX i MaJIMX arpapHUX TOCIIOapCTB PU3HKYE Iepe-
TBOPHUTHCS Ha MapriHanbHy. Bkpaii He0OXiJJHO CTBOPUTH
YMOBH IJIi BUTOTOBJICHHS OUTBIN SKICHHX TPOXYKTIB
XapuyBaHHA. Ha cbOroiHi Mpo10BOJIbYA SKICTh IPOLYKTY
Xap4yyBaHHS Hacammepes MOKINKaHa MMepeTBOPUTHCS Ha
KyIbTypHHUM IUISIX, IM0 OyB BTpadeHWd B Nepiofn
PO3BUTKY Benukoro arpobizuecy [20, 21, 22, 23].

3axulieHe OpHriHAIIbHE HaWMEHYBaHHS, 3aXMIICHE
reorpadiuHe TOXOIDKEHHs, HAMEHYBaHHS TapaHTOBaHE
TPaAMIIE€I0 MOCHIIOIOTh 3HAUCHHS MiCLE3HAXOMKEHHS
MaJIUX 1 CepeliHiX arpapHUX HiJMPUEMCTB Xap4oBOi Mpo-
MHCJIOBOCTI, 3aXHCT CUIBCHKOTO BHPOOHHWKA, BHpa)KEHE
TaKMM YUHOM Oa’kaHHsS JIep>KaBH BiJIHOBUTH 1CTOPHYHY
SIKICTP, HAIIOHANIBHY CIIAMIIUHY 1 mpectmx [1, 15, 17].

Tpaaumiiiai MpoxyKTH XapdyBaHHs, IIOB’s3aHI 3
TEPUTOPIEIO SIKI TIOBEPTAIOTh MPUXWIBHICTB, IOBIpYy
1 BASYHICTD CHOXHMBa4a MiAMITOBXYIOTH IO OHOBJICHHS,
PO3BUTKY 1 pOCTy IHIII PECcypcH, iCTOPi0 i KyIBTYpY
CYCIIUIBCTBA, SIKI POKAMU HEXTYBAJIUCS, CIIPUYHUHUBILIH
perpec IeqKkuX i3 MUX NPOAYKTIB (IOJNTaBChKI TayIIKH,
MHPIOpOJCbKE Calo, XEePCOHCbKI KaBYHH, KOTJIETH
NO-KUIBCbKH,  JIbBIBCbKa  KaBa). TakuM  YHUHOM
MIOETHYETHCSI BUPOOHUITBO MaTepiajibHUX 1 CYCHUIbHUX
6nar. Cepel; OCTaHHIX HAHBKIMBILIMMHU € TIPOJIOBOJIbYA
Oesreka (camozabesnedyeHHs) KpaiHW, 30epekeHHS
JOBKUUISL, MIATPUMAHHSA SKUTTEMISUIHOCTI HACEJICHHS
Ha CUIbCBKHX TEpUTOPISAX, BIATBOPEHHS 1 PO3BHTOK
cemstHCTBa  (bepmepcTBa) SK  HOCIS — HaIliOHAIBHOT
imerTuaHOCTI [19, 25, 30].

3axucT 0cobaMBOCTEH TPaAMIIMHOCTI 1€ NEepBUHHA
cipoba 30eperTy Taki MPOIyKTH, OTPIMAaHHS iHBECTHUITiI
Ha CEpPEeIHBOCTPOKOBHH 1 JOBrOCTPOKOBHH TEPiOMH.
Posmouatuii ChOrOAHI pyX B HANPSIMKY 3aXHCTY
arpomnpoJyKTIB 1 MPOJYKTIB Xap4yyBaHHS MOB’SI3aHUX 3
cruenu(iYHUMH pPETIOHAMH 1€ HOBHH KPOK SKHHA B
€sponelicbkoMy Co1031 IIMPOKO BUKOPHCTOBYETHCS JIJISI
BUBCJCHHS 13 AHOHIMHOCTI Ta IIJHECCHHS 10 PaHTy
0CcOOJNIMBUX Onar /st NparMaTHYHOro 30epeKeHHs
BJIACHOI crianuuHu [28].

3a mpukimax MOXEMO TIpHBECTH [ramito, sika
3aiiMae mepmie Micie B €Bpomneiickkomy Coro3i momo
KiJIbKOCTI MpoaykTiB xapuyBanas DOP, IGP, STG — 315
HalilMeHYBaHb, BUH — 526, KHCIO-MOJOYHUX MPOIYKTIB —
56 nHaliMeHyBaHb. BimmoBimHo mo mamHmx ISMEA —
Qualivita 2021 (mansi 3a 2020) cupu DOP, IGP € Ginpm
3HAYMMHM B eKOHOMIYHOMY BH3HAYCHHI cepe]l TPOAYKTIiB
(57 % mo BigHOmeHHIO 0 Bcix mpoaykriB DOP, 1GP)
e 4,18 MinbIpaiB cepell SKUX €KCITOPTHI HAAXOKCHHS
2,06 MinbsipaiB, Mo ckiaamae npudamsHo 37 % Bix Beiel

eKCIIOPTHOI ~BHPYYKHM 3@ TIPOLYKTH XapdyBaHH.
Ha mepmomy wmicui Grana Padano DOP cepen ycix
itamiicekux cupis DOP, IGP, STG 3 1,364 minbspaamu
€Bpo, Parmigiano Reggiano DOP — 1,285 minesipis €Bpo,
Mozzarella di Bufala campane DOP Ha Tperbomy miciii
426 wminbiioniB €Bpo, Gorgonzola DOP — 323 minbiioHiB
eBpo, Pecorino Romano DOP — 228 minbiioHiB eBpo [5-9].

Bimmosimao 0 meoro 06.09.2022 0yB mpuiAHATH
3akoH Ykpainu «IIpo ocobimBocTi mpaBOBOi OXOPOHHU
reorpaidyHUX 3a3Ha4eHb IS CUILCHKOTOCHOAAPCHKOT
MPOAYKIl Ta XapuyoBHX NPOAYKTIB, 3aXHUCT TpaB Ta
3aCTOCYBaHHS CXEM SKOCTI, BKJIIOYAIOYH TPaTHUIIiHHI
TapaHTOBaHI OCOONMBOCTI UIA CLIBCHKOTOCIIONAPCHKOT
MPOJYKIIi Ta XapuOBUX TMPOAYKTIB» B SIKOMY BH3HAUCHE
NoHATTSI — «Tpaouuiiina zapanmosana ocooaugicmpy —
HallMEeHyBaHH!, fKe 1IeHTU(DIKY€E CUTBCHKOTOCIIONAPCHKY
NPOIYKLil0  (CUIbCBKOTOCHOAApPChKUM  TOBap)  abo
Xap4YOBUH MPOAYKT, L0 BIAMOBIJA€ OJHOYACHO TAKUM
O3HaKaM: Ma€ OCOOJIMBI XapaKTEPUCTHKH, IO JAIOTh
3MOTY YiTKO BIJPi3HUTH HOro BiJ IHIIMX HPOJYKTIB
I[bOT'O JK BUAY Y PE3YJIbTaTi BAKOPUCTAHHS TPaJULIHHAX
IHTpENi€HTIB, TPAAULIIHHOTO CKIAAY IHTpemi€HTIB Ta/abo
TPamUIifHOT ~ TEXHOJOTIl  BHPOOHHUIITBA/TIEPEPOOKH;
BUKOPHCTOBYETBCS Y BUPOOHHUITBI Ta/abo Bimmoimae
crenudikamisM TOBapy, LIO ICHYBaJlM HPOTATOM He
Menmie 30 pokiB 0 HaOpaHHS YUHHOCTI MM 3aKOHOM;
BIJIMOBIZIa€ KPUTEPIsSM I HAJaHHS MPABOBOI OXOPOHH
3TiAHO 13 1M 3akoHoM [16, 17].

Le#t 3akoH BH3Ha4Yae TNpaBOBI Ta oOpraHizauiiiHi
3acail  CXeM SAKOCTI IS CUIbCHKOTOCHOAAPCHKOT
NpOXyKLii Ta XapyoBUX IPOAYKTIB, 0OCOOJMBOCTI
HiATOTOBKM 10 peecTpalii, peecTpauii, BUKOPUCTAHHS
Ta 3aXHCTy TeorpadiuHuX 3a3HA4eHb IS CUIBCHKO-
TOCIIOIAPCHKOT MPOAYKIIiT (cimpCcBKO-
TOCIOAPCHKAX TOBAapiB) Ta XapyoBHX MPOIYKTIB,
3MIACHEHHS KOHTPOJIO IIMOAO TaKuX reorpadigaux
3a3Ha4eHb, a TAKOX IPABOBI 3acaiy OXOPOHH TPaau-
MIHHUX ~ TapaHTOBAaHUX  OCOOIMBOCTEH, BKIIOYAIOYH
MIrOTOBKY 0 PEECTpallii, PeecTpaiilo, BHUKOPHUCTaHH,
3axHCT Ta KOHTpoub [16, 17, 19, 22].

BucHoBku

BinmosimHo 10 Yroam mpo acomiarito Mixk YKpaiHOO
ta €BponeiicekuM  CorozoM, VYKpaiHa  aKTUBHO
IMIUIEMEHTYE B HaIliOHAJbHY TMONITHKY 1 MpPaKTUKY
3acamu «CHiTBHOI  CITBCHKOTOCHOAPCHKOL  MOMITHKA
€C». BiamoBigHO [0 KOHIENMii €IHOCTI arpapHOTO i
CUTBCPKOTO PO3BHTKY B VYKpaiHi pO3MOYaTo pyx ¥y
HanpsiIMKy ~ 3aXHCTy  arponpoJyKTiB 1  MPOAYKTIB
XapuyBaHHs IOB’S3aHUX 3 CHEHU(IYHUMH perioHaMHu.
3axucT  OCOOJIMBOCTEW  TPaJMIIHOCTI  XapuoBHX
NPOJYKTIB CIPUATHME BHMBEACHHS i3 aHOHIMHOCTI Ta
TiIHECEHHS 10 paHTy 0COOJIMBHUX OJ1ar, a 11e NMepCcreKTUBa
OTPUMaHHS IHBECTHIIH Ha CEepeIHbOCTPOKOBHH 1
JIOBIOCTPOKOBHH ITEPiOJIH.

Omxe 3actocyBanHsi crparudikyBanns DOP, 1GP,
STG € edexTHBHIM METOAOM 3aIy4eHHS MiCIEBUX
TpOMaja y TIPOLEC CIIJIBHOTO BHUPIMICHHS HAmpsMy
Ta peaizaii KOHIIEMIIi] pO3BUTKY MiCIIEBOCTI.
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It was determined that when using the tested methods, 100 % of strongylides eggs were detected in the digestive
tract. The proposed method turned out to be the most effective in terms of indicators of the intensity of strongylidous
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diagnosis of strongylidoses of the digestive tract of sheep for a more effective lifetime diagnosis of the
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IHopiBHATbHA eeKTHUBHICTH METOIB KUIbKICHOI KONIPOOBOCKOMIYHOI IiarHOCTUKH
CTPOHILIIi103IB TPABHOI'0 TPAKTY OBellb

B. O. €scrad’era’? | O. M. Harsrmmit'

I [TontaBchKuit Ilep)KaBHHﬁ I'enbMiHTO3U OBEllb ITUPOKO PO3IOBCIOPKEH] Y PI3HUX IIPUPOJAHO-KIIIMATUIHUX YMOBax baraTbox KpalH CBITY,

arpapHuii yHiBepcHTeT, 30kpemMa i Ykpainu. 3-noMiX HMX HaifyacTille iarHOCTYIOTh CTPOHTLIIZIO3M TPaBHOro TpakTy. I'enbMiHTH
. TTonrasa, Ykpaina MapasuTylOTh B OpPraHax i TKAHMHAX TBAPUH Ta BUKIIMKAIOTh Y HUX IATOJOTIYHI 3MiHH, YHM CIPHYHHIOIOTH

HEraTHBHMI BIUIMB Ha BCi CHCTEMH OpraHi3My i, 30KpeMa Ha iMyHHy CHCTEMY, BHK/IHKAIOYH BTOPHUHHI
2 [HCTUTYT BETEPUHAPHOT iMyHOOe(hIIUTH, CHPUSIOTH PO3BHTKY CEKYHIAPHHX 1H(EKMiH, 3HIDKYIOTb pPE3HCTEHTHICTh OpraHi3My i
meuuan HarionanbsHoi MPOAYKTUBHICTH OBelb. MeToo poOoTH OyJI0 BU3HAUUTH €()EKTHBHICTH 3alPOIOHOBAHOIO CIOCOOY KiIbKICHOI
aKa/ieMii arpapHuX HayK KOMPOOBOCKOMIYHOI TIarHOCTHKHM CTPOHTLTIIO3IB TPABHOIO TPAKTy OBELb Ta MOPIBHATH HOro YyTJIMBICTH i3
Vkpainn, 3araJbHOBITOMUMH CLIOCOOaMH. 3aNpOIIOHOBAaHA KOPHCHA MOJIEITb BITHOCUTBCS JI0 Taily3i BETEpUHAPHOI METULINHH,
M. Kuis, Yipaina a caMe — BeTepUHApHOI Mapa3UTOIOrii, 0 crocobiB KOMPOOBOCKOMIT, 30KpeMa KiNbKICHHX CIIOCOOIB BHSBIICHHS

seb 30yHUKIB CTPOHILIIJ TPAaBHOIO TPAKTy OBellb. Y JaO0OpPaTOPHUX YMOBAX MOPIBHIOBAIM 3alPOIIOHOBAHHUH
cnoci0 Ta 3araJlbHOBIIOMi CIIOCOOM KiBbKICHOT KOITPOOBOCKOMIT (cHOCi0 MifipaxyHKy S€llb TeIbMIHTIB y (eKatiix 3a
JIsmenko, uentpudyxHo-GnoTaniiHuii crocid 3a Taylor) npu npoBeaeHHi J1a0OpaTOPHOI JiarHOCTHKH
CTPOHT1TIZ031B TPAaBHOTO TPAKTy OBElb. BH3HaueHO, IO IpU BHKOPHCTaHHI BHIpoOyBaHux MertoxiB 100 %-Bo
BUSIBISUI SIALS CTPOHTLIIN TpaBHOro TpakTy. HailGinmbmnr eeKkTHBHUM BiTHOCHO IIOKAa3HHKIB IHTEHCHBHOCTI
CTPOHTTII03HOI 1HBa3il BHSABHMBCS 3alpPONOHOBAHHI CIOCiO, Ae HOro 4yTIHBICTH Oyjia JOCTOBIPHO BHILOKO Y
1,2 pa3a — nopiBHsHO i3 HeHTpUDyKHO-DIoTaniiHUM ciocobom 3a Taylor Ta y 5,9 pa3iB — mopiBHSHO 3i cioco6omM
MipaxyHKy S€Ob TeIbMIHTIB y ¢ekamisx 3a JlsmeHko. BUKopHCTOBYBaHI y 3alpOIIOHOBAHOMY CIIOCO0i Ta
LEeHTPpUYKHO-pIoTaliiHOMY cnocobi (uroTaliiiHi piIMHN NPOSBIUIM HAWBHINI KOAryJsLiiHI BIACTHBOCTI
BIJIHOCHO HEIEPETPABICHHUX PELITOK KOPMY, A€ 0 HPEAMETHOTO CKEJbLs MPHKPIMIIIOBANAcs HE3HA4YHa KUIbKICTh
JPIOHUX PEIITOK HENEePETPABICHOTO KOPMY, LIO MiJABUIITYBaNo e()eKTUBHICTh MPOBEACHHs Mikpockomii. OTpumaHi
pe3ynbTaTH Mapa3suTOJIOTIYHNUX JOCIIKEHb BKAa3yIOTh HAa JOLUIBHICTE BUKOPHCTAHHS 3aMPOIIOHOBAHOTO CIIOCO0Y
KIJBKICHOI KOIIPOOBOCKOIIIYHOI JiIarHOCTHKH CTPOHT1IIJO3IB TPaBHOTO TPakTy OBEeLb IS OUIBII epeKTHBHOL
32)KUTTEBOI IarHOCTHKYU BUIIE3a3HAUCHUX 1HBA3IH.

KarouoBi cjioBa: mapasuToiioris, CTPOHTINIO3M TPABHOIO TPAKTy, BIBIi, 3aKUTTEBA JiarHOCTHKA,
KOIIPOOBOCKOIIisI, €)EKTUBHICTb.

Bidaiorpadiunnii omuc pos uuryBaunsi: €ecmaqh ‘eéa B. O., Hamsenuii O. M. IlopiBHsIbHA e)eKTHBHICTH METO/IB KUIbKICHOI KOIIPOOBOCKOIIIYHOT
JIarHOCTHKM CTPOHTUIII031B TPAaBHOTO TPAKTY OBellb. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 156-160.
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Introduction

Gastrointestinal parasites are one of the most common
causative agents of invasive diseases in sheep. Clinical
signs and consequences depend on the parasite fauna
present and the intensity of the infestation. In sheep,
they can vary from a decrease in body weight to lethal
consequences caused by anemia, diarrhea, intoxication
and inflammatory processes in the digestive tract.
In addition, parasites negatively affect the metabolism in
the body of the infested animal and lead to a decrease in
their resistance, feed consumption due to anorexia,
and increased susceptibility to other pathogens [1-5].

In particular, on the territory of Australia, the main
nematodes of the digestive tract are causative agents of
strongylatoses of 7 genera and 14 species: Haemonchus
(H. contortus), Teladorsagia (T. circumcincta),
Trichostrongylus (T. axei, T. colubriformis, T. vitrinus),
Cooperia (C. curticei), Nematodirus (N. spathiger,
N. fillicollis, N. abnormalis, N. battus), Oesophago-
stomum (O. venulosum, O. columbianum), Chabertia
(S. ovina) and Vunostomum (V. trigonocephalum) [6, 7].

In some regions of Northern India, South Asia, as well
as North-Eastern Brazil, the causative agents of
strongylatosis of the species Haemonchus contortus
(EI up to 82 %), less often — the genera Nematodirus (up
to 60 %), Trichostrongylus (T. colubriformis, T. axei,
T. ovis) (up to 58 %), Chabertia (Ch. ovina) (up to 52 %),
Oesophagostomum  (O. columbianum,  O. radiatum)
(up to 46 %), Ostertagia (O. circumcincta, O. oestertagi)
(up to 3.0 %), Bunostomum (V. phlebotomum) (1.4 %),
Cooperia (0.2 %) [8-10].

It should be noted that most of the new and
well-known flotation methods and methods of
coproovoscopic diagnostics described in the literature are
qualitative. That is, they allow to detect invasive elements
in the researched material, at the same time they do not
allow to adequately assess the organism's damage by
this or that pathogen of helminths. In this regard, methods
of quantitative coproscopic studies are used to determine
the exact number of eggs in this or that volumetric amount
of feces. They make it possible to relatively accurately
determine the intensity of the invasion of helminth
embryos (eggs and larvae) in animals and to evaluate
the effectiveness of treatment and prevention measures.
For this purpose, well-known methods using special
counting cameras are used: McMaster’s (1976),
Halat-Yevstafieva’s (2007, 2008), according
to Ponomar S. 1. (1997), according to Dovhii Yu. Yu.
(2004) [11-15]. Quantitative counting of helminth
eggs is also carried out without the use of special
equipment. For this purpose, the volume of the test
material, the area of the test surface and the parasite-
logical loop are taken into account. Such methods include the
method of Mazannyi O. V. et al. (2005), Liashenko. Ye. V.
etal. (2012), Taylor M. A. etal. (2015) [16-18]. Therefore, it
is urgent to introduce new, improved, more

effective methods of quantitative coproovoscopy for
strongylidoses of the digestive tract of sheep.

The aim of the study

The aim of the research was to determine the
effectiveness of the proposed method of quantitative
coproovoscopic diagnosis of strongylidoses of the
digestive tract of sheep and to compare its sensitivity with
commonly known methods.

Materials and methods

The work was carried out during 2024 on the basis
of the Laboratory of the Department of Parasitology and
Veterinary-Sanitary Examination of the Poltava
State Agrarian University and in the conditions of farms
of the Poltava district where sheep are kept.

In order to establish the effectiveness of the proposed
method in production conditions, an experimental study
was conducted. To do this, in the conditions of farms in
the Poltava district, feces were collected from sheep,
and they were studied by the flotation method according
to Kotelnikov-Khrenov [19].

For the experiment, samples were used in which
strongylides eggs were found in the digestive tract.
In total, 10 samples of feces were collected from sheep
known to be infested with eggs of strongylides
in the digestive tract. The same sample of feces was
thoroughly homogenized in a porcelain mortar and
examined: by the method of counting helminth eggs
in feces (according to Liashenko et al., 2012) [17],
by the centrifugal-flotation method (according to Taylor
et al., 2015) [18], as well as the proposed method.

The evaluation criteria were the following indicators:
the number of positive samples, the average number of
strongylides eggs of the digestive tract in 1 g of faeces and
their minimum and maximum values, as well as the
presence of foreign remains of different sizes under the
microscope of the preparation:

* — a small number of small foreign remains;

++ — simultaneous detection of a large number of small
and a small number of large remains.

Statistical processing of the results of experimental
studies was carried out by determining the arithmetic
mean (M), standard deviation (SD) and probability level
(P) using the technique of univariate analysis of variance
using Fisher’s test.

Results and discussion

The conducted studies established that all the tested
methods allowed to detect the eggs of strongylides of the
digestive tract (Fig. 1), where 100 % of the examined
samples revealed the eggs of strongylides of the digestive
tract (Fig. 2).
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Fig. 1. Strongylides eggs of the digestive organs, detected in sheep using proven coproscopic methods:
a—x120,b-x400

The proposed method

Centrifuge-flotation method

The method of counting
helminth eggs
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Fig. 2. Sensitivity of methods of quantitative coproovoscopy for strongylidoses of the digestive tract of sheep

It was established that the proposed method was the
most effective in terms of indicators of the intensity of
strongylidous invasion, where when using the method of
counting helminth eggs in feces (according to Liashenko
et al., 2012), the number of detected eggs was
51.30+£13.41 eggs/g (with variations from 30 to
76 eggs/g), when using the centrifugal-flotation method
(according to Taylor et al., 2015) the number of detected
eggs was 264.60+118.20 eggs/g (ranging from 144 to
522 eggs/g), when using the proposed method, the
number of detected eggs was 304.20+104.42 eggs/g (with
fluctuations from 126 to 288 eggs/g). At the same time,
the effectiveness of the proposed method was 1.2 times
higher compared to the centrifuge-flotation method
(Fig. 3) and 5.9 times compared to the method of
counting helminth eggs in feces, P<0.001 (Fig. 4).

It was found that when using the proposed method and
the centrifuge-flotation method, flotation liquids showed

the highest coagulation properties relative to undigested
feed residues, where a small amount of small foreign
residues floated to the surface of the flotation fluid. When
applying the method of counting helminth eggs in feces,
a large number of small and a small number of large
remains were simultaneously detected under microscopy,
which made the study difficult.

World literature proves the significant distribution and di-
versity of causative agents of strongylidoses of the
digestive tract among sheep throughout the world [6-8].
This, in turn, determines the importance of using
inexpensive and highly effective methods of quantitative
coproovoscopy, which have different sensitivities relative
to one or another causative agent of invasion [16—18].
Therefore, a study was conducted to determine the com-
parative effectiveness of well-known methods and the
proposed method in chronic diagnosis of strongylidoses
of the digestive tract in sheep.
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Fig. 3. Comparative efficiency of methods of
quantitative coproscopy for strongylidoses of the
digestive tract of sheep (n=10):
A — the proposed method, B — centrifugal-flotation
method

The conducted studies determined that the proposed
method was the most effective in terms of indicators of
the intensity of strongylidous invasion, where its
sensitivity was significantly higher by 1.2 times —
compared to the centrifugal-flotation method according to
Taylor and by 5.9 times (P<0.001) — compared to by
Liashenko’s method of counting helminth eggs in feces.
The flotation liquids used in the proposed method and the
centrifugal-flotation method showed the highest
coagulation properties relative to undigested feed
residues. Where a small amount of small remains of
undigested feed was attached to the slide, which increased
the efficiency of microscopy.

Similar studies were conducted by scientists, where
Trach's method was more effective (P<0.001)
than McMaster’s method when diagnosing strongylidoses
in horses. The authors determined that a greater number
of eggs (by 3.26-59.02 %) were detected in faecal
samples by the Trach’s method than by the McMaster’s
method, the sensitivity of which was low and was
at least 25 eggs/g [20]. Therefore, the detection of
parasites in animals is a modern problem in veterinary
practice and requires the selection of other, more accurate
research methods for the successful fight against animal
helminthiasis.
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Fig. 4. Comparative effectiveness of methods of
quantitative coproscopy for strongylidoses of the
digestive tract of sheep (n=10):

A — the proposed method, B — method of counting
helminth eggs in feces; P<0.001 — relative to A

The obtained results of parasitological studies indicate
the expediency of using the proposed method of
quantitative coproovoscopic diagnosis of strongylidoses
of the digestive tract of sheep for a more effective lifetime
diagnosis of the aforementioned infestations.

Conclusions

The proposed method of quantitative coproovoscopic
diagnosis of sheep to detect eggs of the strongylidic type
shows a high index of flotation ability relative to the eggs
of the eggs of the strongylidic type (304.20 —
186.30 EGF), where its diagnostic efficiency in relation to
the indicators of the intensity of the strongylidous
invasion turned out to be higher than the centrifugal-
flotation method according to Taylor (by 1.2 times) and
method counting of helminth eggs in feces according to
Liashenko (by 5.9 times, P<0.001). The effectiveness of
the proposed method is confirmed by the high coagulation
properties of the used floatant relative to undigested feed
residues.
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H. Pohorelova The causative agents of toxocarosis are cosmopolitan nematode parasites that infect a wide range of domestic and

wild animals through several routes of transmission, producing tissue-localized larvae and persistent eggs that can

hEaE? lpvohorelova@pdau,edu.ua survive in the external environment. Despite the growing awareness of their zoonotic potential and importance for

health care, the issue of using highly effective methods of lifelong diagnostics that are easy to use, inexpensive and
Poltava State Agrarian have high diagnostic efficiency remains relevant. The aim of the work was to compare the effectiveness of the
University, well-known and the proposed method in the diagnosis of toxocarosis in dogs. The proposed method relates to the
Skovorody Str., 1/3, field of veterinary medicine, namely veterinary parasitology, to methods of coproscopy, in particular, methods of
Poltava, 36003, Ukraine detecting eggs of Toxocara canis nematodes parasitizing dogs. In laboratory conditions, well-known methods of

coproovoscopy (Fulleborn’s, Kotelnikov-Khrenov’s, method of coproovoscopy for trichurosis of sheep) and the
proposed method for laboratory diagnosis of toxocarosis in dogs were compared. When using the Fulleborn’s
method, 80 % of positive samples were detected, and when using the Kotelnikov-Khrenov’s method, the method of
coproovoscopy for sheep trichurosis, and the proposed method, 100 % of positive samples were detected. Indicators
of the intensity of toxocarous infestation in dogs when applying the Fulleborn’s method averaged 61.7 eggs/g,
Kotelnikov-Khrenov’s — 88.3 eggs/g, the method of coproovoscopy for sheep trichurosis — 88.8 eggs/g, the proposed
method — 102.1 eggs/g. It was proved that the proposed method of laboratory diagnosis of toxocarosis in dogs was
more effective compared to the method of Fulleborn by 39.6 %, Kotelnikov-Khrenov — by 13.5 %, and the method
of coproovoscopy for trichurosis of sheep — by 13.0 %. When applying the proposed method, high coagulation
properties of the improved floatant were established relative to undigested feed residues. The obtained results of
experimental studies allow us to recommend the proposed method for effective laboratory diagnosis of toxocarosis
in dogs.
Keywords: parasitology, toxocarosis, dogs, laboratory diagnostics, flotation, coproovoscopy, efficiency.

IopiBHsIbHA e()eKTUBHICTH METOAIB JIA00PATOPHOI TiarHOCTHKHN TOKCOKAPO3y co0aK

I'. M. Iloropenosa

TonTaBcsKuii neprKaBHHit 30yHUKH TOKCOKapo3y € KOCMOHOJITHYHUMM HEMATOJAAMH-IIApa3UTaMH, sSKi 3apa’karloTh LIMPOKHHA CHEKTpP
arpapuuii yHiBepeurter, JIOMAIIIHIX 1 AUKUX TBApHH 3a JOIOMOTOI0 KiJIbKOX HUIAXIB Iepeaadi, MpoAyKyro4n THYHHOK, 0 JOKAI3YIOThCS Y
. TTonrasa, Ykpaina TKaHMHAX, i CTIHKI SIS, SKI MOXXYTh BW)KMBATH y 30BHILIHBOMY CepeloBHIi. He3Baxarounm Ha 3pOCTaHHS
00613HAaHOCTI PO iX 300HO3HMI TIOTEHIiA i 3HAYCHHS JUISl OXOPOHH 3/10POB’Sl, 3AJIMIIAETHCS aKTYaIbHIM ITHTaHHS
3aCTOCYBaHHS BUCOKOC()EKTUBHHIX METOIB 3a)KUTTEBOI AIarHOCTHKH, SIKi € IIPOCTHMH Y BUKOPHCTaHHI, HEAOPOTUMHI
Ta MalTh BHCOKY JIarHOCTHYHY €(eKTHBHICTb. MeTorw poOoTH OyJI0 HPOBECTH MOPIBHAHHS €()EKTUBHOCTI
3araJbHOBIZIOMHX Ta 3alPOIIOHOBAHOTO CIIOCO0Y MPH JiarHOCTHII TOKCOKapo3y coOak. 3alpornoHOBaHHUiA CIoci0
BIZTHOCHUTBCSI JIO T'aiTy3i BeTepUHAPHOI MEAUIIUHY, a caMe — BEeTepPUHAPHOT ITapa3HTOoJIOTI], 10 CIOCO0IB KOIPOCKOITii,
30KpeMa, cIIoco0iB BHSIBIICHHS si€lb HeMaTo | Toxocara canis, IO ITapa3sHTYIOTh y cobak. Y 1abopaTopHHX YMOBaxX
MOPIBHIOBAJIM 3arajbHOBiIOMI crocobu KkompooBockomii (PromnebopHa, KorenbHukoBa-XpeHoBa, crnocody
KOIIPOOBOCKOIMIT 32 TPHXYPO3y OBELlb) Ta 3aIPOIIOHOBAHOrO CIIOCO0Y HpH JIaGOPaTOPHii AIarHOCTUIII TOKCOKAPO3y
cobax. [Ipu Bukopucranni merony ®romie6opa BusiBiieHO 80 % MO3UTHBHHX MPOO, a MPU BUKOPUCTAHHI METOLY
KotensHukoBa-XpeHoBa, crioco0y KOMPOOBOCKOIIIT 32 TPUXYPO3y OBELb Ta 3allPOIIOHOBAHOTO CIIOCO0Y BHSBICHO
100 % mnozutuBHUX mpo0. IloKa3sHUKHM IHTEHCUBHOCTI TOKCOKApO3HOI iHBa3il co0ak IpH 3aCTOCYBaHHI METOLY
Orouiebopra 'y cepenHbomy ctaHoBwin 61,7 seup/r, KotenbHukoBa-XpenoBa — 88,3 seup/r, crnoco0y
KOIIPOOBOCKOIIi 3a TpHXxypo3y oBelb — 88,8 seup/r, 3ampornonoBaHoro crnocody — 102,1 seus/r. JoBeneHo,
10 3aMPOIIOHOBAaHMH CIIOCIO J1ab0paTOPHOT NIarHOCTUKH TOKCOKapo3y co0aK BUSBUBCS €(EKTHBHIIINM MOPIBHIHO
31 cnocobom PromnebopHa Ha 39,6 %, KorenpHukoBa-XpenoBa — Ha 13,5 %, cmocoby kompooBockomii 3a
Tpuxypo3y oBeub — Ha 13,0 %. IIpu 3acToCyBaHHI 3alPOIIOHOBAHOI0 CIIOCOOY BCTAHOBJICHO BHUCOKI KOAryJISIiHHI
BJIACTHBOCTI YJIOCKOHAJIEHOro (hJIOTAHTY BiJHOCHO HEHNEPETPABICHUX PEITOK KopMmy. OTpHMaHi pe3yibTaTH
eKCIICPHMEHTAIBHUX JIOCII/UKEHb JI03BOJIIIOT PEKOMEH/[YBaTH 10 3aCTOCYBaHHs 3allpOIIOHOBAHMi CHOCIO [UIst
e(eKTUBHOT TabOPaTOPHOT AiarHOCTHKU TOKCOKApO3y COOaK.
Kurio4oBi ci1oBa: mapasurtooris, TOKCOKapo3, cobakH, 1abopatopHa AiarHOCTHKA, (IIOTALLisl, KOIPOOBOCKOIIIs,
e(eKTUBHICTb.

Bi6aiorpadiunnii onuc s uuryBanns: [locopenosa I'. M. TlopiBHsuIbHA e()eKTUBHICTh METO/IB JIaOOPaTOPHOI AIarHOCTHKH TOKCOKapo3y coOak.
Scientific Progress & Innovations. 2024. Ne 27 (4). C. 161-165.
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Introduction

Scientists note that 26 species have been recognized
among parasites of the genus Toxocara, where only
species T. canis and T. cati These
nematodes are very common parasites in dogs, which
are definitive hosts, and release eggs into the
environment, resulting in significant environmental
pollution. The danger of the causative agent T. canis
is explained by the possibility of human infection,
where the main way of transmission of the parasite
is through ingestion of eggs from the soil or soil-
contaminated hands, food, etc. [1-5].

Analysis of the available literature shows that
the seroprevalence of Toxocara species among humans is
19 %. Moreover, seroprevalence is the highest in the
African region (35 %), and the lowest in the Eastern
Mediterranean region — 8.2 % [6].

Recent complex environmental changes, including
destruction of natural habitats and increased urbanization,
have contributed to increased contact between wildlife,
domestic animals, and humans, which may increase
the risk of 7" canis nematode spread [7—-10].

The final diagnosis of toxocarosis in dogs can
be made only when using direct research methods in
case of detection of helminth eggs, using lifelong
coproscopic diagnostics [11-13]. To detect nematode
eggs parasitizing in the gastrointestinal tract of
animals and humans, it is recommended to wuse
coproovoscopic flotation, sedimentation and combined
(sedimentation-flotation) methods. It should be noted
that the majority of existing methods and techniques
are based on the use of various flotation liquids
with a high specific gravity. For the manufacture
of flotation fluids, veterinarians and scientists use
a variety of chemical compounds and their combinations
in various proportions and combinations. Many improved
methods have also been proposed, including for the
diagnosis of nematodoses of the alimentary canal
of sheep, using combined flotation solutions [14—-16].

Also, scientists recommend using quantitative meth-
ods wusing special counting cameras: McMaster’s,
Galat-Yevstafieva’s, et al [17—19]. Quantitative counting
of helminth eggs is also carried out without the use
of special equipment. For this purpose, the volume
of the test material, the area of the test surface and
the parasitological loop are taken into account.
Such methods include the method of Trach, Mazanny, et
al, Lyashenko, et al [20-22]. Therefore, testing
and improvement of modern, effective methods of
coproovoscopy for toxocarosis in dogs is urgent.

arc¢ zoonoses.

The aim of the study

The purpose of the research was to compare the
effectiveness of the well-known and the proposed method
in the diagnosis of toxocarosis in dogs.

Materials and methods

The work was carried out during 2024 on the basis of
the Laboratory of the Department of Parasitology and
Veterinary-Sanitary Examination of the Poltava
State Agrarian University and in the conditions of
a private veterinary clinic in Poltava.

In order to establish the effectiveness of the proposed
method of coproscopic examination of dogs for the
presence of toxocares eggs, a comparison was made
between the proposed method and the well-known
Fulleborn’s, Kotelnikov-Khrenov’s [23], method of
coproovoscopy for trichurosis in sheep [24].

Feces from dogs spontaneously infected with the
causative agent of toxocarosis were used for the
experiment. With each flotation solution, 15 samples of
feces were examined using the technique proposed in the
proposed method. Samples were settled in each of the
flotation solutions for 10 minutes. The number of detected
toxocares eggs was counted in 1 g of feces.

Evaluation of the methods was carried out according
to the indicators of: actual specific gravity of the flotation
solution; flotation capacity (number of positive samples
and average number of detected toxocares eggs); coagu-
lation ability (¢ — a small number of small foreign remains;
+« — simultaneous detection of a large number of small and
a small number of large-sized remains; *** — a large

number of both small and significant foreign remains).

Statistical processing of the results of experimental
studies was carried out by determining the arithmetic
mean (M), standard deviation (SD) and probability level
(p) using the technique of univariate analysis of variance,
using Fisher's test.

Results and discussion

It was determined that the diagnostic sensitivity of the
tested methods was different, and although 7. canis eggs
(Fig. I) were detected by all methods, at the same time,
the sensitivity was 80 % when using the Fulleborn’s
method, when using Kotelnikov-Khrenov’s, the method
of coproovoscopy for sheep trichurosis, and the proposed
method — 100 % (Fig. 2).

The same difference was found when determining the
intensity of toxocarosis infestation. In particular, when
using the Fulleborn’s method, the indicators of the
intensity of invasion were on average 61.7+£21.3 eggs/g,
Kotelnikov-Khrenov’s — 88.3+17.4 eggs/g, the method of
coproovoscopy for sheep trichurosis — 88.8+18, 4 eggs/g,
the proposed method — 102.1+£16.7 eggs/g. It was also
established that the highest diagnostic efficiency in terms
of indicators of the intensity of toxocarosis invasion was
found when using the proposed method, where it was
more effective compared to the Fulleborn’s method by
39.6 %, P<0.001 (Fig. 3), Kotelnikova-Khrenova — by
13.5 % , P<0.01 (Fig. 4), the method of coproovoscopy
for sheep trichurosis — by 13.0 %, P<0.05 (Fig. 5).

Scientific Progress & Innovations e 27 (4)

162



Fig. 1. Eggs of the nematodes Toxocara canis detected when using the investigated methods of coproovoscopy:
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Fig. 2. The number of detected positive samples during coproovoscopic diagnosis of toxocarosis in dogs
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Fig. 3. Comparative effectiveness of coproscopy Fig. 4. Comparative efficiency of coproscopy methods
methods for toxocarosis in dogs (n=15): for toxocarosis in dogs (n=15):
A — proposed method, B — Fulleborn’s method; A — the proposed method, B — the Kotelnikov-Khrenov’s
P<0.001 — relative to A method; P<0.01 — relative to A
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Fig. 5. Comparative effectiveness of methods of
coprooscopy for toxocarosis in dogs (n=15):
A — proposed method, B — method of coproovoscopy for
trichurosis of sheep; P<0.05 — relative to A

When using the proposed method of laboratory
diagnosis of toxocarosis in dogs, a small amount of small
foreign remains was detected, which indicates a high
coagulation property of the proposed floatant. The same
high coagulation ability was found when using
the coproovoscopy method for trichurosis in sheep. When
using the Kotelnikov-Khrenov’s method, a large number
of both small and large foreign remains were detected.
When using the Fulleborn’s method, a large number
of small and a small number of large remains were
detected at the same time.

The scientific literature notes the relevance
of the study of canine toxocarosis caused by the
nematode 7. canis in connection with its zooanthroponous
potential [1-5]. Therefore, the application of effective,
accurate and ergonomic methods of lifelong diagnosis of
this infestation is relevant.

The conducted studies established that when using
the Fulleborn’s method, 80 % of positive samples were
detected, the Kotelnikov-Khrenov’s method, the method
of coproovoscopy for sheep trichurosis, and the proposed
method revealed 100 % of positive samples. It was proved
that the proposed method of laboratory diagnosis of
toxocarosis in dogs was more effective compared
to the method of Fulleborn by 39.6 % (61.7+21.3 eggs/g,

P<0.001), Kotelnikov-Khrenov - by 13.5%
(88.3£17.4 eggs/g,  P<0.01), the method of
coproovoscopy for sheep trichurosis — by 13.0 %

(88.8+18.4 eggs/g, P<0.05).

So, in order to detect T. canis eggs in dog feces,
scientists compared the effectiveness of flotation methods
using MgSO, (density 1.20), ZnSO4 (1.18-1.20), NaNOs
(1.18-1.20), NaCl (1.18-1.20) and the proposed method
(sugar + water + formaldehyde, density 1.27). The results
indicate that the technique proposed by the authors and
the use of centrifugation were more effective in terms of
the intensity of invasion than other methods [25].

The obtained results of experimental studies allow
recommending the use of the proposed method for
effective laboratory diagnosis of toxocarosis in dogs.

Conclusions

The proposed method of coproscopic examination
of dogs for the presence of eggs of pathogens of
toxocarosis shows a high index of flotation ability relative
to T. canis — up to 102.1+16.7 eggs/g during 10 minutes
of fecal suspension settling compared to Fulleborn's
method (by 39.6 %, P<0.001), Kotelnikov-Khrenov’s
(by 13.5 %, P<0.01) and the method of coproovoscopy
for sheep trichurosis (by 13.0 %, P<0.05). In the proposed
method of coproscopic examination of dogs for the
presence of eggs of pathogens of toxocarosis, a flotation
solution is used, which exhibits high coagulation
properties relative to undigested food residues.
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Cattle breeding plays a major role in increasing the production of meat and other high-quality food products.
However, various parasitic diseases often hinder the increase of livestock and the increase of milk and meat
productivity of animals. Strongyloidoses of the gastrointestinal tract, in particular nematodirosis, are the most
common infestations among cattle. The aim of the work was to determine the effectiveness of the proposed method

vadponomarenko@aol.com

Poltava State Agrarian of quantitative coproovoscopic diagnosis of nematodirosis in cattle. The proposed useful model refers to the field of
University, veterinary medicine, namely, veterinary parasitology, methods of coproovoscopy, in particular, quantitative methods
Skovorody Str., 1/3, of detecting eggs of causative agents of nematodirosis of cattle. In laboratory conditions, well-known methods of
Poltava, 36003, Ukraine quantitative coproovoscopy were compared, namely: the method of counting helminth eggs in feces (according to

Liashenko et al., 2012), the centrifuge-flotation method (according to Taylor et al., 2015), as well as the proposed
method for laboratory diagnosis of nematodirosis cattle. It was determined that when using the proposed method
and the centrifuge-flotation method, 100 % of positive samples were detected. At the same time, when using the
method of counting helminth eggs in feces, 70 % of positive samples were detected in the diagnosis of nematodirosis
in cattle. The proposed method turned out to be the most effective in terms of indicators of the intensity of
nematodirous invasion, where its sensitivity was significantly higher by 1.3 times — compared to the centrifugal-
flotation method according to Taylor and by 6.5 times — compared to the method of counting helminth eggs in feces
according to Liashenko. In the proposed method of quantitative coproovoscopic diagnosis of nematodirosis of cattle,
a combined flotation solution is used, which exhibits coagulation properties relative to undigested fodder residues,
which facilitates the microscopy process. The obtained results of experimental studies allow recommending the
proposed method of quantitative coproovoscopic diagnosis of cattle nematodirosis for more accurate laboratory
diagnosis of this infestation.
Keywords: parasitology, nematodirosis, cattle, quantitative coproovoscopy, sensitivity, efficiency.

E¢exTnBHICTH c10C00Y KiJIbKiCHOI KOIPOOBOCKOMIYHOI JIATHOCTUKH HEMAaTOAIpo3y
BeJIMKOI poraToi xyanoom

B. M. TIlonomapenko

Iosrrasesxuii xepxapHHuil CKOTapcTBY HAJIKHUTh OCHOBHA POJIb y 30LIBINEHHI BUPOOHUITBA M’Ca Ta IHIIMX BHCOKOSKICHHX IIPOJYKTiB
arpapHHii yHiBepcnTer, xapuyBaHHs. OJIHAK 301IbIIEHHIO TOTOJIIB S i MiIBUILEHHIO MOJIOYHOT Ta M’SICHOT MPOYKTUBHOCTI TBAPHH 4acTO
. Tlonrasa, Ykpaina MEePEeLIKOKAIOT Pi3HI HMapasuTapHi XxBopobu. {0 HaOIIbII MOMKPEHHX iHBa3il cepel BeNuKoi poratoi Xynoou
BIZIHOCSTH CTPOHT1Ti1031B [UTyHKOBO-KUILIKOBOI'O TPAKTY, 30KpeMa it HeMaToipo3. MeToto po6oTH 6yio BU3HAYUTH
e(EeKTUBHICTh 3alPONOHOBAHOTO CIOCOOY KiIbKICHOT KOIPOOBOCKOIIYHOI JiarHOCTUKH HEMAaTOIipO3y BEIHKOI
poraroi Xyno0u. 3anponoHOBaHAa KOPUCHA MOJENb BiTHOCUTBCS O Traily3i BETEpHHAPHOI MEIUIMHM, a caMe —
BETEPUHAPHOI Mapa3UToJIOrii, J0 CHOCOOIB KOMPOOBOCKOIII, 30KpeMa KiUIbKICHHX CIOCOOIB BHSBICHHS S€Lb
30yIHHMKIB HEMaTOZipo3y BelHKoi poraroi XymoOu. Y 1abOpaTOpHHX yMOBax IMOpIBHIOBAaIM 3arajbHOBIIOMI
CcrocoOu KUIBKICHOT KOMPOOBOCKOMIi, a came: cHoci® mifpaxyHKy si€lb TedbMiHTIB y Qekamisx (3a JlsmeHko
Ta iH., 2012), nenrpudyxuo-droraniiinuii cnoci6b (3a Taylor et al., 2015), a Takox 3aIIPONOHOBAHUI CIIOCIO IPH
11abOpaTOpHiil IarHOCTHII HEMaToMipo3y BEJIMKOiI poratoi XymoOu. Bu3HadeHo, IO TPH 3acTOCYBaHHI
3aIPOIIOHOBAHOr0 Crocody Ta i3 HeHTpudyxkHO-(roTaniiiHoro mMerony BusBLLIM 100 % MO3UTHBHUX MPOOG.
Boanowac mpu 3acTocyBaHHI cIIocoOy IMipaxyHKY s€lb IeIbMIHTIB y (eKalisxX IpH AiarHOCTULI HEMaTOIipo3y
y BeduKoi poraTtoi xymnoou BusBisuin 70 % mosutuBHHX npoO. HaiiGinbmr eheKkTHBHUM BiJIHOCHO MOKa3HUKIB
IHTEHCHBHOCTI HEMaTOIPO3HOI iHBa3ii BHABHUBCS 3alPONOHOBAHMUI croCci0, Ae HOro 4yTiuBicTh Oysia TOCTOBIPHO
Buion y 1,3 pa3a — nopiBHsHO i3 neHTpUdyxKHO-dIoTaLifiHIM criocobom 3a Taylor Ta y 6,5 pa3iB — mopiBHIHO
i3 coco0OM MiAPaXyHKY s€Lb IeIbMIHTIB y (ekanisx 3a JIimeHnko. Y 3ampornoHOBaHOMY CHOCO0i KilnbKiCHOT
KOIPOOBOCKOIIYHOI JIIarHOCTUKM HEMaTOIipO3y BEIMKOi poratroi XyZoOuW BHUKOPHCTOBYETHCS KOMOiIHOBaHMI
(rnoTariiinuii po3yMH, IO NPOSABIAE KOArYJALiMHI BIACTMBOCTI BiIHOCHO HENEPETPABICHUX PEIUTOK KOpMY,
o noserurye mponec Mikpockomii. OTpuMaHi pe3ylbTaTH EKCHEPUMEHTAIbHUX JOCIHIIKEHb 03BOJISIOTH
PEKOMEH/IyBaTH 3allpONOHOBAHUI CIOCIO KUIBKICHOT KOIPOOBOCKOIIYHOI TIarHOCTUKH HEMAaTOipO3y BEIIUKOI
poraroi Xya00u [uist ikl TOYHOT JTa00PATOPHOT JIarHOCTHKHU JIaHOT iHBa3i1.
Ki1104o0Bi c10Ba: mapa3uTooris, HeMaToAipo3, BelnKa poraTa xy100a, KilbKiCHa KOIIPOOBOCKOIIisI, 4y TIUBICT,
e(EKTUBHICTD.

Bi6aiorpadiunuii onuc aasa uuryBanus: /Jonomapenko B. M. EdexTuBHICTH c1I0cO0Y KiTbKiCHOI KOIPOOBOCKOIIYHOI JiaTHOCTHKU HEMATOAIPO3y
Benukoi poratoi xynobwu. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 166-170.
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Introduction

Parasitoses of ruminants in Ukraine and
other countries of the world have always been and remain
a separate, often significant, problem for veterinary
medicine specialists. During the stable-pasture period,
stable parasitocenoses can form in the body of cattle,
the co-members of which are gastrointestinal helmin-
thiasis [1-4].

Gastrointestinal helminth infections are parasitic
infestations caused by a group of parasitic helminths
that infect the gastrointestinal tract, the eggs of which
are released into the environment with animal feces. This
group of parasites includes various types of strongylidosis
of the digestive organs, which also includes the causative
agent of nematodirosis. Moreover, many researchers
around the world report a significant prevalence of
gastrointestinal helminthiasis among cows [5-9].

In particular, the scientists established that in the
conditions of the Atlantic temperate climate, the
following species of strongylides of the digestive
tract were found in cattle according to the results of
postmortem diagnosis: Ostertagia osteragi, O. lyrata,
Cooperia  oncophora, C. macmasteri, C. punctata.
And according to the results of coprooscopic studies and
cultivation up to L3 nematodes of the genus Haemonchus,
Trichostrongylus, — Nematodirus, —Bunostomum and
Oesophagostomum were found [10].

When determining the species of gastrointestinal
nematodes parasitizing cattle in certain areas of the state
of Oregon, strongylides of the digestive organs of the
genera  Ostertagia, Cooperia, Nematodirus  and
Trichostrongylus were identified during the study [11].

Gastrointestinal tracts of 672 crossbred cattle obtained
from slaughterhouses were examined in the conditions
of livestock farms in Kenya. In 583 (86.8 %) animals,
6 species of strongylides were found: Haemonchus placei

(67.0 %), Cooperia pectinata (53.0 %), Cooperia
punctata  (41.7 %),  Oesophagostomum  radiatum
(38.4 %), Trichostronglyus axei (24.3 %) and

Nematodirus helvetianus (19.6 %). The intensity of infec-
tion with nematodes was on average 7000 copies/head.
Moreover, animals aged from 1.5 to 3 years were the most
affected by nematodes [12].

It is known that for a timely diagnosis, it is necessary
to use sensitive and effective research methods [13—15].
Therefore, it is urgent to improve new, more effective
methods of quantitative coproovoscopy for nematodirosis
of cattle, which will allow not only to make a diagnosis,
but also to determine the degree of parasitic load on the
infected organism.

The aim of the study
The purpose of the research was to determine the

effectiveness of the proposed method of quantitative
coproovoscopic diagnosis of nematodirosis in cattle.

Materials and methods

The work was carried out during 2024 on the basis
of the Laboratory of the Department of Parasitology and
Veterinary-Sanitary Examination of the Poltava State
Agrarian University and in the conditions of livestock
farms of the Poltava district where cattle are kept.

In order to establish the effectiveness of the proposed
method in production conditions, an experimental study
was conducted. To do this, in the conditions of livestock
farms of the Poltava district, feces were collected from
cattle, and they were studied by the flotation method
according to Kotelnikov-Khrenov [16].

For the experiment, samples were used in which
nematodirous eggs were found. A total of 10 samples of
feces were collected from cattle known to be infested with
nematodirous eggs. The same sample of feces was
thoroughly homogenized in a porcelain mortar and
examined: by the method of counting helminth eggs
in feces (according to Liashenko et al., 2012) [17],
by the centrifugal-flotation method (according to Taylor
et al., 2015) [18], as well as the proposed method.

The evaluation criteria were the following indicators:
the number of positive samples, the average number of
nematodiruses eggs in 1 g of feces and their minimum and
maximum values, as well as the presence of foreign
remains of different sizes under the microscopy of the
preparation:

* — a small number of small foreign remains;

e+ — simultaneous detection of large number of small
and insignificant number of large-sized remains.

Statistical processing of the results of experimental
studies was carried out by determining the arithmetic
mean (M), standard deviation (SD) and probability level
(P) using the technique of univariate analysis of
variance, using Fisher’s test.

Results and discussion

The conducted research established that all tested
methods allowed detection of nematodyruses
eggs (Fig. I). At the same time, their sensitivity was
different. Thus, when applying the proposed method
and from the centrifuge-flotation method, 100 % of
positive samples were detected. At the same time, when
using the method of counting helminth eggs in feces,
70 % of positive samples were found in the diagnosis
of nematodirosis in cattle (Fig. 2).

The proposed method turned out to be the most
effective in terms of indicators of the intensity of
nematodirous infestation, where when using the method
of counting helminth eggs in feces (according to
Liashenko et al., 2012), the number of detected eggs was
20.29+14.68 eggs/g (with variations from 2 to 45 eggs/g),
when using the centrifugal-flotation method (according
to Taylor et al., 2015) the number of detected eggs was
102.60+42.47 eggs/g (ranging from 36 to 144 eggs/g),
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when using the proposed method the number of detected
eggs was 131.40+49.51 eggs/g (ranging from 72
to 225 eggs/g). When comparing the efficiency of the
tested methods, the proposed method showed higher

results compared to the centrifugal-flotation method
by 1.3 times (Fig. 3) and compared to the method of
counting helminth
P<0.001 (Fig. 4).

eggs in feces by 6.5 times,

a

Fig. 1. Eggs of nematodes of the genus Nematodirus, detected during coproscopic examination of cattle:
a—x120,b—x400

The proposed method

Centrifuge-flotation method

The method of counting helminth eggs

20

30

40 50 60 70 80 90 100

Fig. 2. Sensitivity of methods of quantitative coproovoscopy for nematodirosis of cattle

It was found that the flotation liquid used in the
proposed method showed the highest coagulation
properties relative to undigested feed residues. At the
same time, a small amount of small remains of undigested
feed was attached to the slide. On the other hand, when
using Liashenko’s method of counting helminth eggs in
feces, a large number of small and a small number of
large-sized food residues were simultaneously detected,
which complicated the microscopy of the test sample.

The scientific literature notes the significant spread
of strongyloidoses of the digestive organs, in
particular nematodirosis, and the relevance of using
sensitive, modern, ergonomic methods of copro-
ovoscopy for accurate and timely diagnosis of
invasion [5-9, 14, 15]. Therefore, we tested and proposed
a method of quantitative coproovoscopy in the diagnosis
of nematodirosis in cattle.
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Fig. 3. Comparative efficiency of methods of
quantitative coproscopy for nematodirosis of cattle (n=10):
A — the proposed method, B — centrifugal-

flotation method

Fig. 4. Comparative efficiency of methods of
quantitative coproscopy for nematodirosis of

cattle (n=10):

A — the proposed method, B — method of counting
helminth eggs in feces; P<0.001 — relative to A

The conducted studies determined that 100 %
of positive samples were detected when using
the proposed method and from the centrifugal-flotation
method. At the same time, when using the method
of counting helminth eggs in feces, 70 % of positive
samples were detected in the diagnosis of nematodirosis
in cattle. The proposed method turned out to be the
most effective in terms of indicators of the intensity
of nematodirous invasion, where its sensitivity was
significantly higher by 1.3 times — compared to the
centrifugal-flotation method according to Taylor and
by 6.5times (P<0.001) — compared to the method
of counting helminth eggs in feces for Liashenko.
Also, the positive effect of the proposed method of
quantitative  coproovoscopic  diagnosis of cattle
nematodirosis was manifested in the use of a combined
flotation solution, which exhibits coagulation properties
relative to undigested fodder residues, which facilitated
the microscopy process.

The scientific results of individual scientists indicate
the high efficiency of the improved methods
of coproovoscopy compared to the generally known
ones. Thus, an improved method of quantitative
coproovoscopic diagnosis of nematodoses of the
alimentary canal of ruminants was tested and proposed,
which is based on the use of a calcium nitrate solution
as a flotation liquid. The scientists proved that
the improved method was more effective compared
to well-known methods, in particular according
to the indicator of the average number of detected
nematode eggs in the sample compared to the methods
of Liashenko et al. — by 86.9 % (P<0.001), Trach —
by 37.9% (P<0.01), Stoll — by 27.7% (P<0.05)
and Taylor et al — by 5.9 % [19, 20].

The obtained results of experimental studies
allow recommending the proposed method of quantitative
coproovoscopic diagnosis of cattle nematodirosis
for more accurate laboratory diagnosis of this infestation.

Conclusions

The positive effect of the proposed method
of quantitative coproovoscopic diagnosis of nemato-
dirosis in cattle is characterized by the high sensitivity
of the method in terms of the intensity of nematodirous
invasion, where the effectiveness of the proposed
method was higher compared to the -centrifuge-
flotation method by 1.3 times and compared to the
method of counting helminth eggs in feces by
6.5 times (P<0.001). The flotation liquid used in
the proposed method showed the highest coagulation
properties relative to undigested feed residues, which
facilitates microscopy.

Conlflict of interest

The author state that there is no conflict of interest.

Scientific Progress & Innovations e 27 (4)

169



References

—_

. Yevstafieva, V., Budnyk, D., Melnychuk, V., Kyrychko, B., &
Derkach, 1. (2024). Therapeutic effectiveness of treatment
measures for nematodoses of the digestive tract of cattle.
Scientific  Progress & Innovations, 27 (1), 133-138.
https://doi.org/10.31210/spi2024.27.01.22

. Yevstafieva, V., Melnychuk, V., Budnyk, D., Prykhodko, Yu., &
Kyrychko, B. (2023). Effectiveness of flotation methods for
coproscopic diagnosis of nematodoses of the gastrointestinal tract
of cattle. Bulletin “Veterinary Biotechnology”, 43, 24-34.
https://doi.org/10.31073/vet_biotech43-03

.Boyko, A.A. (2015). Helmintofauna of sheep and goats in
Dnipropetrovsk region. Visnyk of Dnipropetrovsk University.
Biology, Medicine, 6 (2), 87-92. https://doi.org/10.15421/021516

4. Dahno, I.S., & Klymenko, O.S. (2006). Parazytozy velykoi
rogatoi' hudoby. Naukovyj Visnyk Nacional'nogo Agrarnogo
Universytetu, 98, 49-52 [in Ukrainian]

. Asif Raza, M., Igbal, Z., Jabbar, A., & Yaseen, M. (2007). Point
prevalence of gastrointestinal helminthiasis in ruminants in
southern Punjab, Pakistan. Journal of Helminthology, 81 (3),
323-328. https://doi.org/10.1017/s0022149x07818554

6. Silva, J. B. da, Rangel, C. P., Fonseca, A. H. da, & Soares, J. P. G.

(2012). Gastrointestinal helminths in calves and cows in an
organic milk production system. Revista Brasileira de
Parasitologia Veterinaria, 21 (2), 87-91.
https://doi.org/10.1590/s1984-29612012000200003

7. Huang, C.-C., Wang, L.-C., Pan, C.-H., Yang, C.-H., & Lai, C.-H.

(2014). Investigation of gastrointestinal parasites of dairy cattle
around Taiwan. Journal of Microbiology, Immunology and
Infection, 47 (1), 70-74.
https://doi.org/10.1016/j.jmii.2012.10.004

8. Elliott, T. P., Kelley, J. M., Rawlin, G., & Spithill, T. W. (2015). High

prevalence of fasciolosis and evaluation of drug efficacy against
Fasciola hepatica in dairy cattle in the Maffra and Bairnsdale
districts of Gippsland, Victoria, Australia.
Parasitology, 209 (1-2),
https://doi.org/10.1016/j.vetpar.2015.02.014

9. Gunathilaka, N., Niroshana, D., Amarasinghe, D., & Udayanga, L.

(2018). Prevalence of gastrointestinal parasitic infections and
assessment of deworming program among cattle and buffaloes in
Gampaha district, Sri Lanka. BioMed Research International,
2018, 1-10. https://doi.org/10.1155/2018/3048373
10. Nogareda, C., Mezo, M., Uriarte, J., Lloveras, J., & Cordero del
Campillo, M. (2006). Dynamics of infestation of cattle and

N

W

W

Veterinary
117-124.

pasture by gastrointestinal nematodes in an atlantic temperate
environment. Journal of Veterinary Medicine, Series B, 53 (9),
439-444. https://doi.org/10.1111/].1439-0450.2006.00979.x

11. Rickard, L. G., & Zimmerman, G. L. (1992). The epizootiology of
gastrointestinal nematodes of cattle in selected areas of Oregon.
Veterinary Parasitology, 43 (3-4), 271-291.
https://doi.org/10.1016/0304-4017(92)90169-a

12. Waruiru, R. M., Nansen, P., Kyvsgaard, N. C., Thamsborg, S. M.,
Munyua, W.K., Gathuma, J. M., & Begh, H.O. (1998).
An abattoir survey of gastrointestinal nematode infections in
cattle in the central highlands of Kenya. Veterinary Research
Communications, 22 (5), 325-334.
https://doi.org/10.1023/a:1006164805185

13. Barda, B. D., Rinaldi, L., Tanniello, D., Zepherine, H., Salvo, F.,
Sadutshang, T., Cringoli, G., Clementi, M., & Albonico, M.
(2013). Mini-FLOTAC, an Innovative direct diagnostic technique
for intestinal parasitic infections: Experience from the field. PLoS
Neglected Tropical Diseases, 7(8), e2344.
https://doi.org/10.1371/journal.pntd.0002344

14. Danko, M. M., & Stybel, V. V. (2012). Porivnialna otsinka kopros-
kopichnykh metodiv diahnostyky invazii Isospora suis u porosiat.
Veterynarna Medytsyna, 96, 279-280. [in Ukrainian]

15. Yevstafieva, V. 0. (2007). efektyvnist
koproskopichnykh metodiv diahnostyky parazytoziv tvaryn.
Visnyk Poltavskoi Derzhavnoi Ahrarnoi Akademii, 1, 110-111.
[in Ukrainian].

16. Kotelnikov, G. A. (1974). Diagnostics of animal helminthiasis.
Koloss, Moscow.

17. Liashenko, Ye. V., Shendryk, Kh. M., & Soroka, N. M. (2012).
Patent Ne 69062 UA. Sposib pidrakhunku yaiets helmintiv u
fekaliiakh. Retrieved from:
https://sis.nipo.gov.ua/uk/search/detail/538493/ [in Ukrainian]

18. Laboratory Diagnosis of Parasitism. (2015). Veterinary Parasitology,
259-312. https://doi.org/10.1002/9781119073680.ch4

19. Melnychuk, V.V., & Yuskiv, L D. (2019). Comparative
effectiveness of coproovoscopic diagnostics methods of sheep
digestive tract nematodoses. Scientific Progress & Innovations, 2,
197-203. https://doi.org/10.31210/visnyk2019.02.26

20. Melnychuk, V. V., & Yuskiv, 1. D. (2012). Patent Ne 141207 UA.
Sposib kilkisnoi koproovoskopichnoi diahnostyky nematodoziv
travnoho  kanalu  zhuinykh  tvaryn.  Retrieved  from:
https://sis.nipo.gov.ua/uk/search/detail/1421364/ [in Ukrainian]

Porivnialna

ORCID

V. Ponomarenko https://orcid.org/0009-0006-4624-2314

@ 2024 Ponomarenko V. This is an open-access article distributed under the Creative Commons Attribution License
@_ http://creativecommons.org/licenses/by/4.0, which permits unrestricted use, distribution, and reproduction in any medium,
BY provided the original author and source are credited.

Scientific Progress & Innovations e 27 (4)

170


https://doi.org/10.31210/spi2024.27.01.22
https://doi.org/10.31073/vet_biotech43-03
https://doi.org/10.15421/021516
https://doi.org/10.1017/s0022149x07818554
https://doi.org/10.1590/s1984-29612012000200003
https://doi.org/10.1016/j.jmii.2012.10.004
https://doi.org/10.1016/j.vetpar.2015.02.014
https://doi.org/10.1155/2018/3048373
https://doi.org/10.1111/j.1439-0450.2006.00979.x
https://doi.org/10.1016/0304-4017(92)90169-a
https://doi.org/10.1023/a:1006164805185
https://doi.org/10.1371/journal.pntd.0002344
https://sis.nipo.gov.ua/uk/search/detail/538493/
https://doi.org/10.1002/9781119073680.ch4
https://doi.org/10.31210/visnyk2019.02.26
https://sis.nipo.gov.ua/uk/search/detail/1421364/
https://orcid.org/0009-0006-4624-2314
http://creativecommons.org/licenses/by/4.0

Received: 06.10.2024

Accepted: 19.10.2024

Veterinary Sciences

doi: 10.31210/spi2024.27.04.29

UDC 636.7.09.616.99-07
ORIGINAL ARTICLE

Scientific Progress & Innovations
https://journals.pdaa.edu.ua/visnyk

27 (4)
2024

Evaluation of the effectiveness of antigen testing in the diagnosis of canine dirofilariasis

V. Levytska® | V. Poliukhovych

Article info

Correspondence Author
V. Levytska
E-mail:

levytska28(@gmail.com

Higher Education Institution
Podillia  State  University,
Shevchenko Str., 12,
Kamianets-Podilskyi, 32316,
Ukraine

Citation: Levytska, V., & Poliukhovych, V. (2024). Evaluation of the effectiveness of antigen testing in the
diagnosis  of  canine dirofilariasis.  Scientific ~ Progress &  Innovations, 27 (4), 171-175.
doi: 10.31210/spi2024.27.04.29

Dirofilariasis is a dangerous parasitic disease, the spread of which among dogs worldwide and in Ukraine is
increasing, necessitating effective diagnostic methods for timely detection and treatment. Accurate diagnosis is
critical to preventing severe complications, particularly cardiovascular pathologies caused by Dirofilaria immitis.
In our study, we used a method involving preheating of blood samples prior to antigen testing with
immunochromatographic tests, which significantly enhanced detection sensitivity. The aim of the study was to assess
the effectiveness of the proposed approach in combination with well-known methods for immunochromatographic
detection of antigens from nematodes D. immitis extracted from dogs. The research was conducted between 2022
and 2023, analyzing 192 serum samples from dogs aged 1 to 14 years. To detect D. immitis antigens, the commercial
Heartworm Ag (Vet Expert) test system was used. Before testing, samples underwent thermal treatment: they were
heated to 100°C for 5 minutes in a thermal block, causing protein coagulation. After centrifugation, the supernatant
was tested according to the manufacturer’s instructions. This technique increased the likelihood of detecting antigens
even at low concentrations of parasitic proteins. Additionally, a modified Knott’s method was employed to identify
microfilariae in the blood, including staining with methylene blue, and the species composition was confirmed using
PCR. Morphometric characteristics of filariae were assessed using microscopy. When testing blood serum,
14 (7.3 %) samples tested positive for D. Immitis antigen using the standard method, while this rate increased
to 49 (25.5 %) after preheating. The Knott’s method identified microfilariae in 23 (21.7 %) animals: 7 cases were
D. immitis, 11 were D. repens, and 5 dogs exhibited coinfection with both species. The number of microfilariae in
the blood varied depending on the species: 120-2400 microfilariae/mL for D. Immitis and 10-870 microfilariae/mL
for D. repens. The average length and width of D. Immitis microfilariae were 310.2+6.9 ym and 5.10+1.68 pm,
respectively, while for D. repens, these measures were 360.12+2.82 um and 7.85+1.23 pm. The obtained results
highlight the necessity of preheating of serum samples to enhance the sensitivity of antigen testing for D. immitis.
This approach also facilitates the identification of coinfections with D. repens. The proposed method is an important
complement to standard diagnostic procedures and can minimize the occurrence of false-negative results.
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Ouinka epeKTHUBHOCTI JOCTiI2KeHb HA AHTUIeH Y AiarHoCcTUIli AUpodiisapiosy codak

B. A. JleBunpka | B. 1. [TorroxoBuu

3akuia]| BUIIOI OCBITH
«IToainbChKuil [eprKaBHUM
YHIBEpPCHTET»,

M. Kam’sinerp-ITo 1i1bChKHiA,
Ykpaina

Jupocdimsipio3 € HeOe3meUHHM MapasuTapHUM 3aXBOPIOBAHHSM, IOLIMPEHHs SKOrO cepel cobak y CBIiTi Ta
B YKpaiHi 3pocTae, o BUMarae e(eKTUBHUX METOMIB MiarHOCTHKH JIJIsI CBOEYACHOTO BHUSBICHHS Ta JTiKyBaHHI.
[lpaBuibHA [iarHOCTHKA Ma€ BHpIIIAJIbHE 3HAYCHHs /Ul 3al00iraHHs BaXXKUM YCKIIAJHEHHSM, 30Kpema
CEepLEBO-CYAMHHUM TATONOTISAM, cipuauHenuM Dirofilaria immitis. Y Hamiii poGoTi OyJ0 BUKOPUCTaHO METOJ
TEPMIYHOT 00pOOKH 3pa3KiB KPOBi Mepe/i AOCIiPKSHHIM Ha aHTHI'CH 3 JIOTIOMOT' 00 iIMyHOXPOMAaTOrpadiuHUX TECTiB,
IO J03BOJIMJIO CYTTEBO IiJIBUIIUTU YYTJIHMBICTH BHUSBICHHSA. MeTolo poGoTu Oyio OWIHUTH e(EeKTUBHICTH
3aIPOIIOHOBAHOIO MIiAXOAY B MOEIHAHHI 13 3araJbHOBIJOMHMH METOIMKAaMU I IMyHOXpoMmaTorpadidHoro
JOCIIIKEHHS aHTUTeHiB Hematoa D. immitis i D. repens, BUIIIEHUX 13 opraHizmy cobak. JlociikeHHs BUKOHYBAJIU
y 2022-2023 poxkax, Oynao npoaHaiizoBaHo 192 3pa3ku cupoBaTKH KpoBi coOak Bikom Bing 1 no 14 pokis. s
BUSIBJICHHS aHTHIeHy D. Immitis BUKOPUCTOBYBaIU KoMepLiitHy TecT-cucteMy Heartworm Ag (Vet Expert). [lepen
TeCTYBaHHSIM 3pa3KH ITi1aBay TepMiuHiif 06pobui: ix HarpiBamu 10 100°C mpoTaroM 5 XBUINH y TepMOOIIOL, 10
BUKJIMKAJIO KOAryJisLifo OiikiB. Ilicast ueHTpuyryBanHs HaJOCAJAKOBY PiMHY TECTYBAJIH 3TiAHO 3 IHCTPYKLISIMH
BUpoOHMKa. L[ MeToaMKa MigBHIIyBaja WMOBIPHICTh BHSBJICHHS AHTUICHIB, HABITh 32 HU3bKOI KOHIIEHTpALl
napasutapHux OinkiB. JlomaTKOBO BHKOPHCTOBYBaNM MozxudikoBanmii Merox Koorra Juit inenTudikamii
Mikpodispiii y KpoBi, Bkiroyarouu (GapOyBaHHS METHJICHOBUM CHHIM, Ta MiATBEPIXKYBaJlM BUIOBHUH CKIaJ
3a poromororo ITJIP. MopdomerpuuHi XapakTepucTUKu (iIApiid OLIHIOBAIM 3a JOIMOMOIrOK Mikpockorii. ITpu
TecTyBaHHI CHpOBaTKd KpoBi 14 (7,3 %) 3paskiB moka3anu NMO3UTUBHUH pe3ynbTaT Ha aHTUTeH D. immitis 3a
CTaHIaPTHO METOMKOK0, TOI SIK IiCIst TepMOOOPOOKH Lieit moka3HuK 3pic 10 49 (25,5 %). Merox Knorra BusiBuB
Mikpodimspii y 23 (21,7 %) TBapun: y 7 Bunangkax e oymu D. immitis, y 11 — D. repens, a 5 cobak Manu KoiHBa3i0
000x BuziB. KijbkicTh MiKpodinspiit y KpoBi BapiroBana 3anexHo Bix Bumy: 120-2400 oc./mn manst D. immitis 1
10-870 oc./mi mist D. repens. Cepets TOBXHHA Ta MHPUHA MIKpoQispiit D. Immitis cranoBuna 310,2+6,9 MkM i
5,10+1,68 MxMm, Tomi sik mns D. repens ui mokazHuku ckianu 360,12+2.82 mxm i 7,85+1,23 MKM BiANOBigHO.
OtpuMaHi pe3ysbTaTd CBiAYATh PO HEOOXiAHICTH TepMiUHOI 0OPOOKY 3pa3KiB CHUPOBATKH KPOBI IS ITiIBUIICHHS
YYTJIMBOCTI TECTYBaHHS Ha aHTHreH D. immitis. Takuil miaxXiJ TakoXX N0O3BOJsi€ iNeHTH(IKYBaTH KOIHBa3ii i3
D. repens. 3anpolOHOBaHUH METOJ € BXIMBUM JOIIOBHEHHSIM 10 CTaHIAPTHUX JIarHOCTHYHUX HPOLEAYP 1 MOXKE
MIHIMI3yBaTH KiIbKICTh XUOHOHETaTUBHUX PE3YJIBTATIB.

Kuarouosi cioBa. lupodinspios, aHTureH, iMyHoxpoMaTorpadiudi TecTH, JiarHOCTHKA, COOAaKU, TPAHCMiCHBHI
3aXBOPIOBAHHSL.

Biomiorpagiuauii onuc nas umryBauus: Jlesuyvka B. A., [lomoxoseuu B. I. OuiHka e(eKTHBHOCTI JOCITIDKCHb HAa aHTUIEH Yy JIarHOCTHUIN
nupodinsapiosy cobak. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 171-175.
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Beryn

Hupodinsapio3 — me mapasuTapHe 3aXBOPIOBAHHS,
cupuunHeHe pisHuMHU Bunamu Dirofilaria, sike HaOyBae
BCe OUIBIIOrO TOIIMpPEHHs cepen cobak y €Bpomi Ta
VYkpaini. XBopoba mnepeaaeTbesi 4epe3 YKycu KOMapiB i
Bpaka€e sk TBApHH, TaK i JroauHy. OCTaHHI JOCTIHKSHHS
MAKPECTIOIOTh  3pOCTAlOdy  3aXBOPIOBAHICTH  Ha
qupodursapio3 y pi3HHMX KpaiHax Ta perioHax. Tak,
y HiBHIYHO-CXiZHIH €Bpomi, ocobiamBo B Kpainax banrii,
nommmpenicts Dirofilaria repens cxmana 13,9 % cepen
cobak, pu oMy y JInTBi OyIo 3a10KyMEHTOBAHO Haii-
BUIIUH BiicoTOK — 38 % [1]. Y CiioBaudnHi TOCITIHKSHHS
MOBIIOMIIIIOTE TIPO  BUCOKY TommmpeHicts Dirofilaria
immitis cepel IIEMIHHAX TOCIOAAPCTB — ypaxkeHo 64 %
cobak, 10 CBIMYHUTH MPO MOTCHIIHHE HETOOMIHIOBAHHS
3aXBOPIOBAHHS B LIEHTpaIbHii €Bpormi [2].

B Vkpaini y XapkiBcbkiii 00JacTi JOCIIIKEHHS
BHUSBHWJIO TOIIMPEHICTh AUPOdiIsipiody cepen cobak y
21,4 %, 3 BUIIMM pIBHEM 3apaXCHHS y OE3MOpOIHHX
cobak (42,3 %) mopiBHsHO 3 mopoauctumu (15,1 %),
a 'y ITomrasi — 29,7 % [3, 4]. 3a iHIIMMHU JaHUMWU, TTOIIHU-
peHictb D. repens B 3aximHomy perioHi ckiana 2,4 %
cepell JOMaIIHIX cO0aK, IO CBIJYUTH NP0 PETiOHAIbHI
BIIMIHHOCTI B OIIMPEHOCTI iHBa3ii [5]. Bunamku 3axBo-
proBaHHS Ionel B YKpaiHi, crupuuuHeHi D. repens,
TaKo)Xk IIUPOKO 3aJOKyMeHTOBaHi [6]. 3pocraroda
MOIUpEeHICTh Aupodimspioly B €Bpom Ta VYKpaiHi
MiIKPECTIoe  HEOOXiAHICTh IMOCHWICHOTO HArsimy Ta
3ax0[iB KOHTpoIt0. KpiM Toro, HasBHICTE qUpodispii sk
y cobak, Tak 1 y JIIOJCH MIAKPECIIIOE 300HO3HUI

MOTEHLIAJl 3aXBOPIOBaHHS, [0 BHMarae MiAXoay
One Health nyist Bupimenss wiei mpo6ieMu rpoMacbKoro
3/10pOB’Sl.

ImyHOXpOMaTorpadiuHi OCHIPKEHHSI € Ba)KIUBUM
THCTPYMEHTOM /ISl IIBUKOT 1arHOCTHKH TUPODLIIpiosy
cobak, 3yMoBJIeHOro iHBa3ziero D. immitis. i meromu
0a3ylOThCS Ha BHSBIICHHI aHTHTCHIB a00 aHTHUTII IO
Mapa3uTiB y 3pa3Kax KPOBi TBAPHH 32 JOMTOMOTOIO CIICIIH-
(IYHAX MOHOKJIOHANBHUX aHTHTLI, iMMOOLTI30BaHUX Ha
MeMOpaHi TecT-CHCTeMH. MeTo[ € 3pyJHUM, IIBUIKUM i
NPaKTHYHUM Y BHKOPHCTaHHI, JO3BOJAIOYM OTPUMATH
pe3ynpTatd Bxke dyepe3 5—15 xBunmmH 6e3 morpebu B
CKJITagHOMY OOJaJHAHHI YW CHEUiaJbHUX YMOBAX, IO
poOuTh HOro He3aMiHHMM Yy KIIHIYHIH BeTepUHApHIN
MpaKTHIll Ta MOJILOBUX yMmoBax [7, 8]. HocmimkeHHs
nokasanu, o imyHoxpomarorpadiuni Tectu (IXT),
Taki sk Speed Diro™, MarTh YyTJIMBICTH Ta CIICIH-
¢iunicte 10 100 % y cobak 3 OBl HDK OAHIENO
JIOPOCIIOI0 CaMKOIo mapasura [7].

OnHak, HE3BKAIOYM HA BHCOKY CIEIH(IYHICTS,
0cOo0IMBO 10 aHTUreHiB D. immitis, IXT maroTh mHEBHI
oOMexxeHHs. BoHM He 3maTHI BUSIBIATH paHHI CTamil
iHBa3ii, OCKIIBKM AHTHUTEHH TMapa3uTa BU3HAYAIOTHCS
JUIIE TCHs AOCSATHEHHS 3PiOCTi TOPOCIMMH CaMKaMHU
rnapasura, 10 BiOyBaeTbCcs uepe3 6—7 MICAIIB Micis
3apakeHHs. KpiM TOro, MOXIMBI XHOHOHEraTHBHI
pe3yjibTaTd 3a YMOB HHU3bKOTO pIBHS aHTHICHIB,
HasIBHOCTI TUIBKHM caMIiB AUPOQiIspid abo yTBOpEeHHs
IMyHHHUX KOMIUIEKCIB aHTUTEH-aHTUTINIO, 0 OJIOKYIOTh
peakuito [9, 10]. Takox mochimkenHs Ha D. repens
€ 00MeXeHUMH, OCKiIbKH OlnbiicTs IXT po3podiaeni aist
nmiarHoctuku D. immitis [10].

IMonpu mi Heponiku, [XT 3anumaroTbes eGeKTHBHIM
NEPBUHHUM  METOAOM  CKPHHIHTY  IUPOGUIIPiosy,
0COOJIMBO B €HIEMIYHUX perioHax. J[is minTBepKeHHs
pe3yNbTaTiB  JOLIIBHO BUKOPHCTOBYBAaTH JIOJIATKOBI
METO/IH, TaKi SIK MIKPOCKOIIisl — BUSBIICHHS MiKpoQinspiit
y Ma3Kax KpoBi 3a pomomororo meroay KHoTra Ta
(apOyBanns kucinor (ocharazoro abo MOJEKYISIpPHY
miarHoctuky (PCR), mo mo3BoIsi€ YTOYHHUTH BHIOBY
TpuHANEXKHICTh mapasuTiB [11, 12]. bioxiMiuyanii anami3
KpOBI MOXKE€ BHSBUTH 3MIiHH, III0 BKa3yIOTh Ha IHBA3ilo,
Taki K MiJBUIIEHHS PiBHS 3arajbHOTO OijKa, TIIIOKO3H,
ane0yMiHy, OimipyOiHy, KpeaTHHIHY, CCHOBHHH Ta KO
[3]. dust ToyHOTO BHSIBJICHHS Ta BUAOBOI Judepentiarii
inBasid  Dirofilaria sp. 'y co0aK PEKOMEHIYETHCS
KOMIUICKCHHH JIarHOCTHYHHHA MAXiA, 10 TOETHYE
JeKinbpka MeTofis [13].

Kom0OiHariiss  pi3HMX  NIarHOCTUYHHX  ITiJIXOJIiB
€ BaXXJIMBOIO ISl TOYHOTO BUSIBIIEHHS 1HBa3ii, OIHKH Ti
IHTEHCHBHOCTI Ta BHOOPY €()eKTHBHHX TepareBTHYHHX
crpareriii. ImyHoxpomarorpadidai METOHM AiarHOCTHKH
Iupo¢irsapiody codak MalOTh psiji IiepeBar, BKIIOYAIOun
IIBUJKI pe3ymbTaTH Ta IMPOCTOTY BHUKOpUCTaHHA [14].
TakuMm YWHOM, 3aCTOCYBaHHS IMyHOXpOMAaTorpadiuHHX
TECTIB y MO€IHAHHI 3 HIIUMH METOJAMH [iarHOCTHKU
cipusie OUTHIII TTOBHOMY PO3YMIHHIO €Ii300TOJIOTIHHOT
cutyamii moxo AupodisApio3y cobak, MONIETIIye paHHE
BUSBIICHHS Ta CBOEYACHE JTIKyBaHHS [[bOTO HEOE3IIEYHOTO
JUIS 37I0pOB’ sl TBAPUH Ta JIIOJIel 3aXBOPIOBAHHSL.

MeTta mocJaigKeHHs

Meroto  poboTr  Oylio  OWIHUTH  €(EKTHBHICTH
3aIPOIIOHOBAHOTO METO/Y Ta 3araJlbHOBIIOMUX ITiJIXOAIB
J0 iMyHOXpoMartorpadiqHuX JOCII/PKEHb HA aHTUTCHH
Hematon D. immitis 1 D. repens, BUIIJICHUX 13 OpraHi3My CO-
Oax.

Marepianu i MmeToau

HocnijpkeHHsT  BUKOHyBajM  nporsirom  2022—
2023 pokiB y mnaboparopii kadeapu iHdekUiiHUX Ta
iHBa3iHUX  XBOpoO  (akynapTeTy  BETEpUHAPHOI
MenuIyHYE 3akiary BUNoi ocBiTr Iloainbeekuil neprxas-
HUH yHiBepcuteT. Beporo Oymo gocmimkeno 192 3pasku
CHUpOBATKH Bi cobak (BikoMm Bif 1 1o 14 pokis; 88 camiiB
i 104 camkm) BimiOpanux y ximiHimi «®ayna-Cepsicy
(M. Kam’ ssrenp-Tlomineepkuii, XMenmpHHUIBKa 00JacTh)
ta «Berxayc» (M. Birnums). 3pa3ku KpoBi Big cobax
BinOupamy 3 mepudepiiiHuX BeH, TaKUX AK speMHa abo
CTETHOBa BeHA. Micle BBEICHHS TOJKH OYHIIYBalH
Ta OOpOOJSUTH CHUPTOM JUIsi 3HMDKCHHS PH3HKY KOHTa-
minanii. J{ns 3a060py KpoBi BUKOPHCTOBYBAIM CTEPHIIbHI
HIMPUIIM Ta TOJKK a00 BakyyMmHi cuctemu (Vacutainer).
st oTpuMaHHs CUPOBATKH 3pa3Ku 30upanu y npoOipku
0e3 aHTHKOAryJsiHTa, IO JI03BOJISUIO KPOBI 3ropTaTwucs,
ICIIST YOTO CHUPOBATKY BIAIUIUIN HEHTPH(YTYBAHHSM.
3pasku cupoBarku 36epiranu npu — 20°C 10 oAaIBIIOro
OCHIDKEHHS.

JlocniKeHHs] Ha aHTUT'eH TPOBOJIUIIH 32 JOTIOMOT OO
KOMepIiiiHO mocTymHOi TecT-cucreMu Heartworm Ag
(Vet Expert) 3rimHo 3 IHCTPYKISIMH BHpPOOHHUKA.
KpiM TOro, momaTkoBo yci 3pa3ku JOCHIIKYBalIU 3a
BIOCKOHAJICHOID METOJMKOI0 — Tepell TeCTyBaHHIM
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MIPOBOJMIIA TEIUIOBY OOpPOOKY 3pa3KiB CHPOBATKH KPOBI
3rigAHO 3 ommcaHoio Meroaukoio [15]. IIpubamsuo 1-
1,5 M1 cupoBaTKy HOMIIIAIH B €NeHI0p¢ 1 HarpiBanu 10
100°C mpotsirom 5 xBuwiamH y TepmoGomni. Harpisanms
BUKJIMKAJIO  YTBOPEHHS  KOAryJsiTy, SIKMA  HOTIM
ueHTpudyryBad mnpu 16000 X g mpoTAroM S5 XBUIKH.
[Micns  ueHTpUdyYryBaHHS HaIOCaOBY pIiMHY 3HOBY
JOCIIIZKYBAJIN 3a JIOTIOMOTOI0 TOTO K CaMOTo KOMep-
niitnoro tecty Heartworm Ag (Vet Expert) BiamosigHo
JI0 IHCTPYKIil BUPOOHHUKA.

JlocTipKeHHsT KpOBi TakOX IPOBOAMIIM 33 MOJIH-
¢ikoBanmM MeromoM KHOTTa, 3a 3araabHOBIIOMOIO
Metoaukoro [16]. logatkoBo BimiOpamm 3pa3ku KpoBi y
mpobipkn 3 aHtukoarynsaToM EDTA mms remaro-
noriuxHoro aHamizy. o 1 M mineHOT KpoBi gogaBamm 9 mit
2 % ¢opmaltiny Ta MepeMillyBajid, M0 MPU3BOIMIO 10
mizucy kmituH. [loTiM 3pa3ok LeHTpudyryBaid mnpu
1200 x g, i ocan ¢apOyBanu 1 % METHICHOBUM CHHIM.
Busineni mikpodinsapii Oyim ineHTHdikoBaHO Ha OCHOBI
MopdoIIoriyHIX Ta MOPHOMETPHYHMX O3HAK Ta MiIpaxo-
BaHo B 20 Mxy kpoBi (oc./mMa kpoBi). BumoBa ineHrtu-
¢ikamis Mikpodimspii Oyna miATBEp/DKEHAa 3a IOIO-
moroto [TJIP. MopdomeTpryHi JOCIiIKEHHS TIPOBOIHIIH
3a JIOTIOMOTOI0 CBITJIOBOT Mikpockorii (Mikpockon Leica
DM-2500, dporokamepa Leica DFC 450c).

Pe3ysabTaTH Ta iX 00roBopeHHs

VYV nmocmimkeHHi B3siM y4dacth 192 cobaku pi3HHX
BikoBuX rpyn (Bix 1 mo 14 pokiB), pi3HOI cTaTi Ta mopix,
BKJIFOUAIOUH SIK IOPOJUCTUX TBAPUH, TaK i OE3MOPOTHUX
3 XwmenbHHIbKOI Ta Binauiekoi obOmacteir. Cepen
JIochipkeHux TBapuH Oyno 88 cammiB (45,8 %)
i 104 camxu (54,2 %). Yci TBapuHM OyiM KIiHIYHO
oOctexxeHl mepen 3a0opoM KpoBi uisi J1abopaToOpHUX
JIOCIIIDKEHD.

Kninivyni o3Haku 1upodinapiosy y 3apaxeHux codax
pI3HWIIMCS, 3aI€XKHO BiA BHIy 30yIHHMKA 1 CTymeHs

Taoauns 1

ypaxeHHs. Cepej TMOUIMPEHUX CHMIITOMIB Yy co0ak 3
BUSIBJICHUMH Mikpodimsipissmu  D. immitis Bin3Havyaiu:
Kalllenb, 3aJUIIKy, CJIabKiCTh, MIBUAKY BTOMIIIOBaHICTbH
micist Gpi3MYHNX HAaBaHTaKEeHb, a TAKOXX 03HAKU CEPIIEBOL
HEIOCTATHOCTI, TaKl SK aCIAT Ta 30IIbIICHHS IIE€YIHKH.
Y [peskux TBapWH CIIOCTEpIralli TaKOX TaxiKapIito
Ta MOPYIICHHS CEPIIEBOTO PUTMY.

VY cobak, iHBa3oBaHUX D. repens, KITiHIYHI HPOSIBH
BKJIFOYANM MIKipHI ypakKeHHsS, Taki SK BY3JIHKH IIiJ
IKipoto, CBEepOiK, epuTeMay Ta BHIIAQIIHHSA IIEPCTi
B YpaXeHHX AUISHKaxX. YacTo TBapHHU JEMOHCTPYBAIH
Mi/IBUIEHY HEPBO3HICTh 4Yepe3 TOCTIHHMH CBepOiK.
Takox crocrepiranu 30UIbIIEHHS JTiM(MAaTUYHUX BY3IiB
Ta MPOSIBY 3arajibHOI IHTOKCHKAIIIT OpraHi3my.

IixaBo, 110 JesiKi 3 TBAPHH, SIKi MaJld KOIHBa3it0 000X
BUIIB Qursapiit (D. immitis 1 D. repens), TeMOHCTpYBaII
3MilIaHi KIHIYHI O3HaKW, SIKi BKIIOYAIN SK Kapmio-
pecripaTopHi CHMOTOMH, TaK 1 MIKIpHI YpakKeHHs.
VY mux cobak 3axXBOPIOBAaHHS YaCTO MPOTIKAJIO y Baxdii
¢dopmi 3 03HAKAMH SK CEPIIEBO-CYANHHOI HEOCTATHOCTI,
TaK i BUPKCHAMH IIKiPHAMH IIPOOIIEMaMH.

VY pesynbrari JOCTIIHKEHHS CHPOBAaTKH KpPOBI Bif
192 cobax Ha HasBHICTH aHTUreHY D. immitis Oyio
BusieiieHo 14 (7,3 %) mNO3WTHBHUX 3pa3KiB 3a CTaH-
JIapTHOIO MeToAMKOIO 149 (25,5 %) no3uTHBHUX 3pa3KiB
micnst  TepMidHOi  00poOkuM. JlocmimkeHHST KpoBi 3a
nornoMoroto Metony Kaorra BusiBuiio, mo 23 (21,7 %)
TBapuHH Maiau Mikpodimapii. 3okpema, 7 cobak Oymu
MO3UTUBHUMU Ha D. immitis, 11 Ha D. repens, i 5 cobak
Oynu KoiHBa3oBaHi oOoma Bupamu GuIspid, mo Oyio
nigrBepmkero [UJIP (maéan. 1).

KimekicTe MikpoduIsIpiii y KpoBi BapitoBama Bif
120 mo 2400 oc./ Mt mns D. immitis ta Bim 10 1o
870 mixpodimstpiit/min gns D. repens. CepenHsi TOBKHUHA
Ta [mHUpUHA Mikpodimsapii  D. immitis  ckiagana
310,2+6,9 mxkm 1 5,10+£1,68 MKM BiAMOBIAHO, a MiIs
D. repens 1i nokasHuku craHoBwin 360,12+2,82 MM i
7,85+1,23 MKM.

PesynbraTi gocimipkeHb CHPOBATKH KPOBi CO0aK Ha HasABHICTE D. Immitis 1 D. repens pi3HUMH METOJaMU

Meton . . . KinbKicTh HO3UTUBHHUX BigcoToK MO3UTHBHUX 3pa3KiB

. Crenucika JOCIIDKSHHS 1 pe3yiIbTaT . o
JIOCITJDKSHHS 3pasKiB (%)
Excrpec-tect Busineno antured D. immitis (CTaHAAPTHUAN METONT) 14 7,3
Heartworm Ag BusiBieno aatures D. immitis (iciist TepMidHOi 00poOKH) 49 25,5
BusiBieHo Mikpodimspii 23 21,7
Mikpodinspii D. immitis 7 4,7

Meton Knorra . P (bA p._, ’
Mikpodimsipii D. repens 11 7,3
KoinBazist D. immitis ta D. repens 5 2,6

3 cemu cobak, y sSKuX OyJI0 BUSIBIEHO MiKpoMLIpil
D. immitis, Tp1 Manyu NO3UTUBHUM pe3yIbTaT HA AHTUIEH
SIK JT0, TaK 1 micis TepMidHO1 00poOku 3paskis. 1lle Tpu
co0aku, fKi CIOYaTKy OyNnH aHTHUTCH-HETaTHBHUMH,
CTalll TIO3UTHUBHUMH Ticlsi TepMidHOI 00poOkm. Cepen
IUSITH  KOIHBa30BaHWUX TBapWH TpH OynH aHTHUTCH-
MTO3UTHBHUMH JI0 Ta icis 0OpoOKH, a AB1 — CTaIK TO3H-
TUBHUMH JIHIIIE ICIIT TEPMOOOPOOKH.

Ili maHi MiATBEPIKYIOTH MOJKJIHMBICTH IOMHIIKOBO
HEraTUBHHUX PE3YJIbTATIiB Ha aHTHIeH NPH NEPBUHHOMY
TECTyBaHHI c00aK, CIIOHTAHHO 1HBa30BaHUX D. immitis.
OTpuMaHi  pe3yJIbTaTH IMiJKPECIIOITh  BAXIUBICTh
BUKODHCTaHHS  TepMiuHOi 00poOKM  3pas3kiB st

MiBUILEHHS YYTJIUBOCTI JIOCTI/DKEHHS Ha D. immitis 1
BUSBJICHHS MOXIIUBUX KOiHBa3iii i3 D. repens.

Hami pesympraté  MiATBEpIKYIOTH — HOIEpeTHi
BHCHOBKH, IO CBi4aTh PO MOXIIMBICTH OTPHUMAaHHS
XMOHOHETAaTUBHUX pE3yJbTaTiB MpPU TECTyBaHHI Ha
AHTHTeHU y CO0aK, iHBa3oBaHUX D. immitis. Taki TBapuHU
micas TepMidHOI OOpOOKHM 3pa3KiB BUSBILUINCS MO3H-
THBHUMH, 110 Y3TOJDKYETBCS 3 JAHUMM  IHIOHX
mocmimxens [17-19]. Kpim Toro, Hami BHCHOBKU
MIATBEPAKYIOTHCS BUSBJICHHIM MiKpo(dUIApii y cobak 3
noAajibpo ineHTudikanielo Bugy wertomom ILJIP.
Hanpuknan, y po6oti Ionica ta cmiBat. (2015) Oyno
BUABJICHO, 110 9 (24,3 %) 3paskiB, sKi CrepIly daBajd
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HETaTUBHUI Pe3yJbTaT HAa aHTUTEH, 3TOJIOM IiITBEPIMIN
HasgBHICTh D. immitis 3a momomoroto ITJIP [20]. Taki
pe3ynpTaTtd, IMOBIPHO,  TOSICHIOIOTBCS ~ HHU3BKOIO
KUTBKICTIO TOPOCIMX TENBMIHTIB y OpraHi3Mi TBapWHU
a00 K 3aTPUMKOI0 Y BUpOOIIeHH] aHTUreHy. 11i BUCHOBKHU
€ Ha[[?,BPI'-IafIHO BaXJIMBUMU, OCKiHI)KI/I 3Ha4YHa 4YaCTHHa
€IiIeMiOJIOTTYHHX TOCITIPKEHb 0a3y€ThCs Ha aHTUTEHHUX
TectaX, SKIi MOXYTb HEJOOLIHIOBATH  CIPaBXHIO
TIOLIMPEHICTD 1HBA3II.

Cnix 3a3HaYUTH, IO TOCTIKCHHS HA TUPOQLIIPIos
3a pmomomororo [1JIP mpomeMoOHCTpYBamo OOMEKECHHS
TPaIUIIfHAX aHTUTEHHUX TECTiB Yy BHSABICHHI BCIX
iHBa30BaHMUX coO0ak. Y paMKax HAIIOTO JOCIHIIKEHHS
3arajbHa NOIMUPEHICTh iHBa3ii D. immitis cknana 25,5 %
TicIIs TepMigHOT 0OpPOOKH 3pa3kiB, TOZI K 0e3 0OpoOKH
el mokasHuk craHoBuB juie 7,3 %. Ile mimkpeciioe
HEOOXIIHICTh YIOCKOHAICHHS JIarHOCTHYHUX METOIIB Ta
BITPOBAKEHHS OUTBII YyTIMBUX MiJXOIIB, IO JO3BOJIHUTH

MOKPAIIUTH  JIarHOCTHKY, JIKYBaHHA 1 KOHTpOJb
MTONITUPEHHS [IOTO 3aXBOPIOBAHHS.

IlikaBa TeHICHIlsA, MIATBEP/PKEHA  OCTAHHIMH
JOCIIKCHHSAMH, CTOCYEThCS CO0aK 13 KOIHBa3i€lo

D. immitis 1 D. repens. By1o BcTaHOBJIEHO, 1110 y TBapyH,
SKI OTPUMYIOTh PETyJSIpHI iH €KIii MaKpOIMKIIYHHX
JAKTOHIB 1 JOKCUIMKIIIHY, MOXYTh CIIOCTEpPIiraTucs
XMOHOHETAaTHBHI pe3ylbTaTH NpPH TECTyBaHHI Ha aHTH-
reHd qupodinspiosy. Lle cBiquuTs mpo Te, mo cTaHxapTHI
TECT-CUCTEMH Ha AaHTUTeH MaroTh OOMEXEHHS INO0JO0
IiarHOCTHUKM co0ak, SKi TPOXOIATh Tepamiro s
MIOCTYTIOBOTO 3HMIICHHSA TnapasuTiB [19]. Baxmmso
BpPaxOBYBaTH TEPANICBTHYHI ITIAXO/IH i1 4aC MPOBEACHHS
JIarHOCTUKH, OCKUJIBKM HAarpiBaHHS 3pasKiB  MOXE
pYHHYBaTH KOMIUIEKCH aHTHI'€H-aHTHTLIO, 10 BILIMBAE
Ha pe3yJIbTaTH TECTyBaHHSA. TakUM YHHOM, pe3yJIbTaTH
HAIIOrO  JIOCHI/DKEHHS  IIJKPECHIOITh  BaXKIIMBICTh
KOMITJIEKCHOTO MiIXOMy 1O MIarHOCTHKH Ta JIIKyBaHHS
IpoUIIPiosy, MO € KIIOYOBUM JUIs 3a0€31eUeHHs 3710~
poB’si cobak Ta e(h)eKTUBHOTO KOHTPOJIIO 3aXBOPIOBAHHSI.

Oco0nuBuil iHTEpEC CTAHOBIATH IaHI MPO MOXKIUBY
MepeXpecHy PpEakTHBHICTh aHTHUTCHHHX TECTiB Ha
D. immitis y BUmagkax OHOYACHOI iHBasii D. repens.
Tak, y omHOMY nOCHi/KeHHI OyJO0 BCTaHOBJIEHO, IO
JIeB’ATh 3pa3KiB, sIKi OKAa3yBaIX MO3UTHBHUHN PE3yIbTaT
Ha aHTUTCH D. immitis, TAKOX BUSBHUIMCS MO3UTHUBHUMH
Ha D. repens npu nociijpkenni meronom I1JIP [20]. Le
MOXKE CBIUUTHU SIK MIPO CYIyTHIO 1HBA3il0 3 JIATEHTHOIO
dbopmoro  D. immitis, Tak 1 TPO MOXKIHBHIA BILIHB
Mikpodinspiit D. repens Ha upurHiueHHs D. immitis.
Y Hamomy JOCIHiKEHHI OUTBIICTh CO0aK, y SKHX 3a
MeToj0M KHOTTa OyIto miATBEepIKeHO iHBa3ito D. repens,
JIEMOHCTPYBAJTH TO3UTUBHUI PE3YJIBTAT 5K 10, TaK 1 MICIIs
TepMigHOi 00poOKu 3paskiB. Lli maHi BakkO MOSCHHUTH
O/THO3HAYHO, IO CBIAYUTH MPO MOTPEOy Yy JOMAaTKOBHX
nociipkeHHsX. OfHa 3 MOMJIMBHX IIPUYMH MOJISTAE
Yy TOMY, [II0 BUKOPUCTaHAa TECT-CUCTEMa Ha aHTHICH Mae
MOJIKJIOHAJIbHE MOKPUTTS aHTUTLI, 1[0 MOXKE BILIMBATH
Ha coenudiuHicTe TecTy. KpiM TOro, cropimHeHiCTh
AQHTUTCHIB PI3HUX BUAIB (QUIIPIH  MOXe CHOPUATH
PO3Mi3HABaHHIO aHTHTEeHIB D. repens TeCTaMH, PO3po0-
JleHuMu s D. immitis.

Y pobori ITandeBa Ta iH. (2009) Oyno 3a3HaueHO,
0 TepexpecHa peakiis Mixk D. repens i D. immitis Oyna
BHKITIOUCHA, IO MiATBEPKYE CICIM(IUHICTh IIUX BHUIIB

y ngmiarHocTmyHOMY acmekti [21]. Lle miakpecmioe
Ba)XJIMBICTh TOYHOT ieHTH(]IKALIT Mapa3uTiB y KIIHIUHIHA
npakTuii. Kpim toro, y miteparypi onicaHo HOTSHIIHHY
MEPEXPECHY PEAaKIil0 TECTIB i3 TaKUMH Iapa3UTaMH,
sk Angiostrongylus vasorum ta Spirocerca lupi, mo
BKa3ye Ha HEOOXIIHICTh MOJAIBIINX JOCIIHKEHb CIICIIH-
¢igrocti TectiB [22, 23]. Tlomepemui mocCiimKeHHS
AQHTHT'CHHUX TECTIB MPOJEMOHCTPYBANH, IO CHPOBATKa
BiJ co0aK, IHBA30BAaHMX IHIIMMM T'€lIbMiHTaMH, 3a3BHYai
HE BHUKIHMKaNa MEPEeXPEeCHHX peakUiii 3 aHTUIeHOM
D. immitis, 3a BHHSITKOM BHIIQJKIB, IIOB’SI3aHUX
i3 Dipetalonema reconditum [24]. Bogrodac Brunner et
al. (1988) He BUSBIIIM IEPEXPECHUX PEAKIIiil MK KHIIIKO-
BUMH mapasutamu Ta D. reconditum, 10 CBIAYUTH TPO
VHIKQJIBHICTh AHTHUT€HHUX MNpoQuIiB PI3HUX BHIIB
mapasutiB  [25]. Y pamMkaXx DOpOBEICHOTO HAMHU
JOCIHI/DKEHHST co0aku OynM peTesbHO O0CTeXEeHI Ha
NPUCYTHICTh B OpraHi3mi iHmwMxX napasutiB. Kormpo-
JIOTiYHE JOCHIPKCHHS BUSBWIO TPUCYTHICTH KITBKOX
BUJIB KUIIKOBHMX MapaswTiB, TaKuX sk Toxocara canis,
Uncinaria stenocephala, Trichuris vulpis Ta Ancylostoma
caninum. 3rimHO 3 OIyONIKOBAaHOK IIITEPATYpPOIO,
TepexpecHi peakiii BiICYTHI MK IUMH KHITKOBHMU
napazutamu 1a D. immitis.

IIle omHMM Ba)kKIMBHUM aCIEKTOM € Te, o D. repens
MOXE€ BHKJIMKaTH YTBOPCHHA IMyHHHX KOMIUIEKCIB,
monioHo mo D. immitis. Tlpu TepmiuHili 00poOmi Taxi
KOMIUIEKCH ~ MOXYTb  PYHHYBaTHCs,  3BUIBHSIOYH
AHTHUTEHH, K1 B3aEMOIIIOTh i3 TECTOBUMH CHCTEMAaMH, 1110
BUKOPHCTOBYBAINCS. TakoX MOMIMBUMU € KOIHBa3il
D. immitis ta D. repens, mo mnotrpeOye MOATBIIOTO
BUBYEHHS B3a€MOJIiT MK LIUMH NTapa3UTaMH Ta IX BILIUBY
HA OpraHi3M cobak.

Oco0nuBy yBary cCiiji 3BEpHYTH Ha JIOCIIIKCHHS
piBHS CHpOBaTKoBOro Oika Ta  CIIBBIAHOIICHHS
anpOyMiHIB 1 TIOOYNiHIB y cobak i3 CEpOKOHBEPCIEr0
micis TepMigHOi 00poOkm. Lle momomorke BH3HAYHUTH,
Yl YTBOPEHHS IMYHHHUX KOMIUIEKCIB TIOB’si3aHE 3
rineprio0ymiHemiero. 3rinHo 3 gochimkeHHsM Little Ta
iH. (2014), y cobax i3 rinepramMmmarioOyJsiHeMi€elo, iHBa30-
BAaHMX IHIIMMHM [apa3uTaMH, CHpOBAaTKa 3/aTHa
ONOKyBaTH BUSIBJICHHS! aHTUreHy D. immitis 3a pomo-
Moroto TecTiB [17]. HarpiBanHsi cUpOBaTKH ycyBae 1€
OJIOKYBaHHSI, IO JIO3BOJISIE BHUSIBISITH aHTUTEHH. Takum
YMHOM, cO0aKH, SIKi CTAlOTh MO3UTHBHUMH Ha aHTUTEH
D. immitis micns TepMiuHOi 0OpOOKH, MOXYTb OyTH
HOCISIMH KOIHBa31# 3 IHIIMMHU MapazuTaMu. SIKIo cymyTHi
iHBa3ii, BHWKIMKaHI 30yIHUKAMH, SKi CIPUIUHIIOTH
rineprammarioOymiHeMito  (Hampukian, Leishmania
infantum, Ehrlichia canis, Babesia sp.), BILTNBaIOTh Ha
PE3YJIbTATH TECTIB, [Ie MOXKE CYTTEBO 3MIHUTHU YSBJICHHS
PO MOIMIHPEHICTh D. immitis y perioHax, ae i 30y IHuKA
nommmpeni. e migkpecitoe HEOOXIAHICTH TIIMOMIOTO
aHami3y Ta ajanTamii MiarHOCTHYHHX MiAXOMIB IS
OTPUMAaHHS TOYHUX JAAHUX.

BucnoBku

PesynpraTt  JOCHIAKEHb  AEMOHCTPYIOTH,  IIO
TpPamuIliifHi aHTUTEHHI iMyHOXpomarorpadidai TecTu
MalOTh JesKi OCOONMBOCTI y BHABICHHI iHBa3iit
D. immitis Ta D. repens, 0cOONMBO y BUNAIKaX CYMYyTHIX
iHBa3iil abo rinepramMmmariaooysineMii. Tepmiuna oOpoOka
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3pa3KiB IOKpAaIly€e YyTIMBICTH TECTiB, PO3KPHUBAIOYU
MIPUXOBAHY HAsBHICTh AHTUIEHIB, [0 MOXe OyTH

3YMOBIICHO  pYyWHYBaHHSM  IMyHHHX  KOMIUIEKCIB.
[lepexpecHa peakTHBHICTh MK Buaamu QuUIApiH Ta
IHIIMMKA ~ Tapa3uTaMH  MIJKPECIoe  HEeOOXIiIHICTbh

Ppo3po0Oku Oinbil crienudivYHUX 1 YYTIAMBUX JiarHOCTHY-
HUX MeTomiB. Ile M03BOJMTH MIABHINMTH TOYHICTDH
JIarHOCTHUKH, 3MEHIIMTH KiUIbKiCTh XHOHOHETaTHBHUX
pe3yJbTaTiB Ta CHPUITHME CPEKTHBHIIIOMY KOHTPOIIO
TUPOQiNApiosy y coOak.

Kondguikr inTepecis

ABTOpPH CTBEpPIKYIOTH NPO BIACYTHICTH KOH(IIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yNbTaTiB
JOCITIKEHB.
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It is known that the study of the species composition of protozooses in dogs parasitizing the digestive tract, their
distribution, extensiveness and intensity of invasion, as well as age, seasonal dynamics and breed susceptibility to
parasite infection is necessary in the study of epizootology and epidemiology of invasions of domestic carnivores.
This is possible only with the use of highly effective, sensitive, easy-to-use laboratory methods of coproovoscopy.

romeovinnie88@gmail.com

I Poltava State Agrarian The aim of the work was to improve, test and determine the effectiveness of the method of laboratory diagnosis of
University, canine cystoisosporosis. The proposed method refers to the field of veterinary medicine, namely, veterinary
Skovorody Str., 1/3, parasitology, to methods of coproscopy, in particular to methods of detecting cystoisosporosis oocysts in dogs.
Poltava, 36003, Ukraine We conducted tests of flotation methods of coproovoscopy, such as: Fulleborn’s, Kotelnikov-Khrenov’s, the method

of coproovoscopy for trichurosis in sheep and the proposed method with an improved composition of the flotant for
? Institute of Veterinary the laboratory diagnosis of canine cystoisosporosis. It was found that when using the above methods, oocysts of
Medicine of the National cystoisospores were detected 100 % of the time. At the same time, indicators of the intensity of cystoisosporous
Academy of Agrarian invasion when using different methods of laboratory diagnostics differed significantly. When using the

Sciences of Ukraine,
Donetska Str., 30, Kyiv,
03151, Ukraine

Fulleborn method, the indicators of the intensity of cystoisosporous invasion were on average 162.1 oocysts/g,
Kotelnikov-Khrenov’s — 215.2 oocysts/g, the coproovoscopy method for sheep trichurosis — 244.8 oocysts/g, the
proposed method —277.3 oocysts/g. The proposed method of laboratory diagnosis of cystoisosporosis in dogs turned
out to be more effective compared to Fulleborn's method by 41.5 %, Kotelnikov-Khrenov's method by 22.4 %, and
the method of coproovoscopy for trichurosis in sheep by 11.7 %. The proposed method and the method
of coproovoscopy for trichurosis in sheep showed the highest coagulation properties relative to undigested feed
residues. At the same time, a small amount of small remains of undigested feed floated to the surface of the floating
solutions. The obtained results make it possible to recommend the proposed method for more effective lifelong
laboratory diagnosis of cystoisosporosis in dogs.
Keywords: parasitology, cystoisosporosis, dogs, coproovoscopy, effectiveness.

E¢dexkTnBHICTH YI0CKOHAJIECHOT0 CIIOCO0Y J1A00PATOPHOI JiarHOCTUKH IUCTOi30CIIOPO3y
codak

P. C. Cygopos' | B. B. Menpamnuyk?

| MosrachKii AepaBHHmii Binomo, 10 BUBYEHHS BHIOBOTO CKJIaJy IPOTO3003iB Yy CO0aK, II0 MAapasHUTYIOTh Yy TPAaBHOMY TPAKTi, iX

arpapHHii yHiBepcnTer, HOLIMPEHHs, €KCTEHCHBHOCTI Ta IHTEHCHBHOCTI iHBa3ii, a TakoX BiKOBOi, CE30HHOI JMHAMIKM Ta MOPOJIHOL
. Tlonrasa, Ykpaina CIPUIHATINBOCTI 10 3apa)KEHOCTI Mapa3uTaMu HEOOXITHO y AOCHIKEHHI emi300Tooril Ta enigemionorii inBasii

JIOMaIIHIX M'SCOiqHUX TBapuH. Lle MOKJIMBE JHIle 32 BUKOPUCTAHHS BUCOKOC(EKTHBHUX, YyTIMBHX, 3pyYHHX Y
2 [HCTUTYT BETEPUHAPHOT BUKOPHCTAaHHI 7a00OpPaTOPHUX METOAIB KONIpPooBocKomii. MeToio po6oTH Oyno ymZOCKOHANIUTH, BUIPOOYBaTH Ta
Meauiman HarnioHansHoT BHU3HAYUTH €(PEKTHBHICTH CIIOCO0Y J1a0OPAaTOPHOI IarHOCTHKM LIUCTOI30CIIOPO3y cobak. 3ampornoHoBaHui crocio
aKaziemii arpapHuX Hayk BIJIHOCHUTBCS [0 TaiTy3i BETCPUHAPHOI MEIULIMHH, a CaMe — BETEPHHAPHOI [1apa3uTOJIOrii, 10 C1oco6iB KOMPOCKOITi,
Vkpainu, 30KpeMa CIoco0iB BUSBICHHS OOLMCT LUCTOI30COpo3y cobak. [IpoBoannu BumpoOyBaHHs (GIIOTALliHHUX METOIIB
M. KuiB, Ykpaina KompooBockomii Takux sk: QDroiebopHa, KorensHukoBa-XpeHOBa, crocoby KOIPOOBOCKOIII 3a TpUXYpo3y

OBellb Ta 3aMpPOIIOHOBAHOTO CHOCO0Y 3 YIOCKOHAIEHHM CKIagoM (IIOTaHTy NpHU J1abopaToOpHil JiarHOCTHII
LICTOi30CcH0pO3y cobak. BUsBIeHO, 110 P BUKOPUCTAHHI BHIe3a3HadeHUX MeTOAiB 100 %-BO BUSBIISUIH OOLCTH
ucToizocnop. BogHovac, MOKa3HUKU iHTEHCUBHOCTI [IUCTOI30CIIOPO3HOT iHBA311 IpU BUKOPHUCTAaHHI PI3HUX METOIB
J1a00paTOPHOI IarHOCTUKHM 3HAa4HO pizHmmcs. [Ipu BukopucTanHi Metony Promie0opHa OKa3HUKH IHTCHCHBHOCTI
LICTO130CcOPO3HOI iHBa3ii B cepequboMy craHoBmiIn 162,1 oormct/r, Kotensuukosa-Xpenosa — 215,2 oouuct/r,
croco0y KOMPOOBOCKOIIIT 38 TPHXYpo3y oBelb — 244,8 00LHCT/T, 3ampoOHOBAaHOr0 crocody — 277,3 0omucT/T.
3anponoHoBaHuil Ccroci6 1a0OpaTOPHOI MIarHOCTHKM LMCTOI30CIOpo3y Yy co0ak BUSBHUBCA C(QEKTHBHILINM
MOPiBHAHO 31 cmocoboM PDromnebopua Ha 41,5 %, KotenpaukoBa-Xpenosa — Ha 22,4 %, ciocody KOIPOOBOCKOMIT
3a TpHXypo3y oBeub — Ha 11,7 %. 3amponoHoBaHuH cmocid Ta crmoci6 KOIPOOBOCKOMIi 3a TPUXYpPO3y OBELb
MPOSIBWIN HAMBMILI KOAryJslidHI BJIACTHBOCTI BIJHOCHO HENEPETPABICHUX PEIITOK KopMy. Ilpu mnpomy
Ha MOBEPXHIO (DJIOTAHTIB PO3YMHIB CIUIMBaja HE3HAYHA KUIBKICTh JPiOHUX PEIITOK HEMEpEeTPaBICHOIO KOPMY.
OTpuMaHi pe3ylbTaTH HAIOTh MOXUIUBICTH PEKOMEHIYBAaTU 3alpOIOHOBAHUK cHOCIO A OLTBII edeKTHBHOL
3aKHUTTEBOI JJAOOPATOPHOI TIarHOCTUKY LIUCTOI30CHOPO3Y COoOaK.
Kitio4oBi ci10Ba: mapasutooris, UCT0i30CI0PO3, COOaKH, KOIPOOBOCKOIIIs, €(EKTUBHICTb.

Bi6aiorpadiunnii onuc aaa uuryBanns: Cyeopog P. C., Menvuuyyk B. B. EQexTUBHICTh yHOCKOHAICHOTO CIIOCO0Y 1a00paTOpHOI MIarHOCTUKH
mcToi3ocnoposy cobak. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 176-180.
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Introduction

To ensure the health and well-being of domestic
carnivores, coproscopic examination for parasite eggs and
oocysts is an important part of lifelong diagnosis. Many
different procedures and techniques are used, each with its
own advantages and limitations. Examination of faecal
smears is useful for detecting motile protozoa, examination
of feces using sedimentation methods reveals high specific
gravity helminth eggs that do not float well in a flotation
solution [1-6].

The methods most commonly used to detect parasite
eggs and oocysts are flotation methods, which are based on
the difference in the specific gravity of the eggs or oocysts
and the flotation solution. The specific gravity of most par-
asite eggs or oocysts is known to range from 1.05 to 1.23.
It has been proven that for eggs or oocysts of parasites to
float well, the specific gravity of the flotation solution
should be greater than that of the eggs. Ideally, all helminth
eggs and protozoan oocysts should float and retain their
morphological structure, while faecal remains should settle
to the bottom in the selected flotation solution. The scien-
tists note that flotation solutions are made by adding a
measured amount of salt or sugar to a certain amount of
water to produce a solution with a desired specific gravity.
There are ordinary, well-known, most common flotation
solutions, which include saturated sodium chloride (NaCl,;
1.18), sugar (1.27-1.33), sodium nitrate (NaNO3; 1.18—
1.20), magnesium sulfate (MgSO4; 1.20), zinc sulfate
(ZnS0O4; 1.20) etc. These solutions are reasonably effec-
tive, easy to manufacture or commercially available, and
relatively inexpensive. Flotation procedures range from
simple to complex. The simplest procedure involves mix-
ing a small amount of feces with a flotation solution in a
beaker or centrifuge tube, then adding the solution until the
beaker is nearly full. Then it is left alone until the eggs float
to the surface of the sample and are collected using a para-
sitological loop [7-11].

Researchers believe that when choosing methods of
flotation coproovoscopy, it is necessary to take into account
some factors, namely: specific gravity of the flotation
solution, viscosity, volume of the flotation solution used,
the use of an additional centrifugation stage, the duration
and speed of centrifugation, exposure to sedimentation,
preservation of the morphological structure of the eggs or
oocysts of parasites [12—15]. In this regard, it is important
to test modern and new methods of coproovoscopy, to
establish their effectiveness for a certain type of pathogen.

The aim of the study

The purpose of the research was to improve, test and
determine the effectiveness of the method of laboratory
diagnosis of canine cystoisosporosis.

Materials and methods

The work was carried out during 2024 on the basis of

the Laboratory of the Department of Parasitology and
Veterinary-Sanitary Examination of the Poltava State
Agrarian University and the conditions of the private
veterinary clinic "Dovira" (Kharkiv).

In order to establish the effectiveness of the proposed
method of coproscopic examination of dogs for the
presence of cystoisospores oocysts, a comparison was
made between the proposed method and the well-known
Filleborn, Kotelnikova-Khrenova [16], method of
coproovoscopy for sheep trichurosis [17].

Feces from dogs spontanecously infected with
cystoisosporosis were used for the experiment. With each
flotation solution, 15 samples of feces were examined
using the technique proposed in the method of
coproscopic examination of dogs for the presence of
cystoisospores oocysts. Samples were settled in each of
the flotation solutions for 10 minutes. Counting of the
number of detected oocysts of cystoisospores was carried
outin 1 g of feces.

Evaluation of the methods was carried out according
to the indicators of: actual specific gravity of the flotation
solution; flotation capacity (the number of positive
samples and the average number of detected cystoisospes
oocysts); coagulation ability:

» — a small number of small foreign remains;

» — simultaneous detection of a large number of small
and a small number of large-sized remains;

eee — a large number of both small and significant
foreign remains.

Statistical processing of the results of experimental
studies was carried out by determining the arithmetic
mean (M), standard deviation (SD) and probability level
(P) using the technique of univariate analysis of variance
using Fisher's test.

Results and discussion

It was determined that all methods of coproovoscopy
used in the experiment allowed the detection of
cystoisospores oocysts in dog feces (Fig. I) in 100 % of
cases, where cystoisospores oocysts were detected
in 15 cases out of 15 examined copro samples (Fig. 2).

At the same time, indicators of the intensity of
cystoisosporous invasion when using different methods of
laboratory diagnostics differed significantly. When using
the Fulleborn method, the indicators of the intensity
of cystoisosporous invasion were on average
162.1+£25.6 oocysts/g, Kotelnikov-Khrenov
215.2434.3 oocysts/g, the method of coproovoscopy for
sheep trichurosis — 244.84+28.3 oocysts/g, of the proposed
method — 277.3+48.7 oocyst/g. Moreover, the proposed
method turned out to be the most effective in terms of
indicators of the intensity of cystisosporous invasion,
where it was more effective compared to the Fulleborn
method by 41.5%, P<0.001 (Fig. 3), Kotelnikov-
Khrenov — by 22.4 %, P<0.001 (Fig. 4), the method of
coproovoscopy for sheep trichurosis — by 11.7 %, P<0.05
(Fig. 5).
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Fig. 1. Isospores oocysts detected during coproscopic examination of dogs using tested methods:
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Fig. 2. The number of detected positive samples during laboratory diagnostics canine cystoisosporosis
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Fig. 5. Comparative effectiveness of methods of
coprooscopy for cystoisosporosis in dogs (n=15):
A —proposed method, D — method of coproovoscopy
for trichurosis of sheep; P<0.05 — relative to A

The proposed method and the method of
coproovoscopy for trichurosis in sheep showed the
highest coagulation properties relative to undigested feed
residues. At the same time, a small amount of small
remains of undigested feed floated to the surface of the
floating solutions.

Scientists testify that in order to ensure the health and
well-being of domestic carnivores, it is necessary to carry
out lifelong diagnostic coproscopic studies of animals,
where the effectiveness of one or another method ensures
the timeliness and accuracy of diagnosis [2—5, 18-20].
Therefore, it is urgent to improve, test and determine the
effectiveness of the method of laboratory diagnosis of
canine cystoisosporosis.

The proposed method refers to the field of veterinary
medicine, namely, veterinary parasitology, to methods of
coproscopy, in particular to methods of detecting canine
cystoisosporosis oocysts. It was found that when using the
above methods, oocysts of cystoisospores were detected
100 % of the time. At the same time, the proposed method
(277.32£48.7 oocysts/g) turned out to be the most effective
in relation to indicators of the intensity of cystisosporous
invasion, where it was more effective compared to the
Fulleborn method by 41.5% (162.1+£25.6 oocysts/g,
P<0.001), Kotelnikov-Khrenov’'s — by 22.4%
(215.2434.3 oocyst/g, P<0.001), the method of
coproovoscopy for trichurosis in sheep — by 11.7 %
(244.8+28.3 oocysts/g, P<0.05). The proposed method

and the method of coproovoscopy for sheep trichurosis
showed the highest coagulation properties relative to
undigested feed residues.

In the scientific literature, there is a report on the high
efficiency of the improved method of coproovoscopy
proposed by the authors for trichurosis in sheep.
It exceeds the effectiveness of Fulleborn’s methods in
lifelong diagnosis of infestation by 2.3 times (P<0.001),
Mallory’s methods by 2.1 times (P<0.001), Kotelnikov-
Khrenov’s — 1.3 times (p<0.01), Galat and Melnychuk’s
—in 1.5 times (P<0.01), Manoilo’s — 1.3 times (P<0.05),
Dakhno’s — 1.4 times (P<0.01) [17].

The obtained results make it possible to recommend
the proposed method for more -effective lifelong
laboratory diagnosis of cystoisosporosis in dogs.

Conclusions

The positive effect of the proposed method of
coproovoscopy for cystoisosporosis in dogs consists in
the use of a flotation solution that has a sufficiently high
specific gravity, has pronounced coagulation properties
relative to undigested feed residues and allows
cystoisospores oocysts to rise to the surface. It was
established that the proposed method exceeds the
efficiency of the Fulleborn’s methods — by 41.5%
(P<0.001), Kotelnikov-Khrenov’s — by 22.4 % (P<0.001),
the method of coproovoscopy for sheep trichurosis —
by 11.7 % (P<0.05).
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romazanirina317@gmail.com  Objects, was established, which was the purpose of the work. To study the bactericidal activity of the disinfectant,
three groups of 28 rabbits each were formed: the control group, the first and second experimental groups were formed
by animals that were subjected to 30 min of aerosol treatment with 2 % solutions of the disinfectant "RabbitDez,"
of Veterinary Medicine and and the prototype "Zoodizin," respectively. 2 h after disinfection, the number of microorganisms was determined in
Biotechnologies Lviv, the washes from the fur, nasal passages of animals and from the surfaces of the floor of cages, feeders, walls and
Pekarska Str., 50, Lviv, windows, as well as in the air of rabbit hutches. As a result of the studies, it was found that the frequency of detection
79010, Ukraine of Bacillus spp. from rabbit fur decreased by 71.5 % when using the disinfectant "RabiDez" and by 64.3 % when
treated with the disinfectant "Zoodizin" and Candida spp. by 66.6 % and 58.4 %, respectively. At the same time, no
cases of total coliforms identification were observed. When using the "RabiDez" and "Zoodizin" disinfectants, the
quantitative Bacillus spp. decreased by 42.6 % and 39.1 %, Candida spp. by 46.4 % and 40.6 %, MAFAnM by
57.0 % and 56.0 % respectively. At the same time, both biocides showed a 100 % bactericidal effect on total
coliforms. The frequency of isolation of Staphylococcus spp. from the nasal passages decreased by 50.1 % under the
action of the biocide "RabiDez" and by 46.1 % under the influence of the prototype "Zoodizin," Bacillus spp. by
80.8 % and 76.9 %, total coliforms by 100 %, Candida spp. by 65.4 % and 57.6 % respectively. Quantitatively, the
level of Staphylococcus spp. decreased under the action of the product "RabitDez" by 48.3 % and under the action
of the prototype "Zoodizin" by 41.2 %, respectively Bacillus spp. by 52.4 %, and 39.3 %, Candida spp. by 58.3 %
and 46.0 %, total coliforms by 100 %, and MAFAnM by 59.6 % and 53.1 %. The use of the disinfectant "RabitDez"
and the prototype "Zoodizin" provides a 99% bactericidal effect on Candida spp., Staphylococcus spp., and
MAFAnM, which were on the floor of the cages, feeders, walls, and windows, and in the air of the room where the
rabbits were kept.
Keywords: rabbit breeding, disinfection, disinfectants "RabbitDez" and "Zoodizin", bactericidal action, total
coliforms, Staphylococcus spp., Bacillus spp., Candida spp., MAF AnM.

Stepan Gzhytskyi
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Baktepunuana edpexTuBHicTh po3podiaeHoro aesindexranra «Pabdit/de3» y BHpoOHHYNX yMOBaxX
KPoJIerocrnogapcraa

L. B. Poma3zan | I. B. Typko

JIbBiBCHKHIA HAL[IOHATBHHIA IIpu po3po6ui HoBoro Giounay «Pabit/le3» ais aepo3onbHOl Ae3iH(EKLii MPUMILIEHb BCTAHOBIIIOBAIN HOro

YHIBEPCHTET BETEPUHAPHOT BIUTHB Ha MIKpOOIOTY LIEPCTi Ta HOCOBUX XO/IB KPOJIiB, @ TAKOXK Ha MiKpO(IOpy HOBITpPS KPOJSITHUKIB Ta 00’ €KTIB
MEMIIMHH Ta 610TEXHOJIOTIH JNOBKULISA 1m0 1 Oyno merorwo poGortu. [lns nocmifukeHHs OakTepUIMIHOT aKTMBHOCTI Je3iHdekTaHTy Oyio
imeni C. 3. [>kuupKoro, c(hopMOBaHO TPH IPYIH 1O 28 KPOJIIB y KOXKHIil: KOHTPOIBHY IPYIy Ta IEpIIy i ApYTy NOCIiIHI rpynH GopMyBaIn
M. JIbBiB, YKpaina TBapuHHM, 10 mignaBamuck 30 XB aepo30ibHIA 00poOIi BimnoBinHO 2 % po3unHamu Je33aco0y «Pabit/e3» Ta

nporoTuity «3001i3iH». Yepes 2 rox. micist Ae3iH(peKil BU3HAYaIN KiTBKICTh MIKPOOPTaHi3MiB Y 3MHBax 3 IIEPCTi,
HOCOBHX XOJIiB TBAPHH Ta 3 MOBEPXOHb ITiUIOTU KITITOK, TOJiBHHIb, CTiH Ta BIKOH, a TAKOXK y MOBITPi KPOJATHUKIB.
B pesysbTati 10CHiIKeHb BCTAHOBIICHO, 1110 YacTOTa BUABIICHHS Bacillus spp. 3 mepcti kpodtiB 3uu3miacs Ha 71,5 %
IIpH 3acTOCyBaHHI Ae33aco0y «Pabit/le3» Ta Ha 64,3 % mpu 0bpobui ge33acobom «3001i3iH», a Candida spp. Ha
66,6 % 1 58,4 % BimmosinHo. [Ipu npomy Bumankis inentudikamnii BI'KII me coctepiranocs. Ilpu 3actocyBanHi
ne3saco0iB «Pabit/le3» Ta «300i3iH» KibkicHO Bacillus spp. 3menmmiocst Ha 42,6 % ta Ha 39,1 %, Candida spp.
Ha 46,4 % Ta 40,6 %, MAD®AEM Ha 57,0 % Ta 55,6 % BinnosigHo. ITpu npomy na BI'KII obunsa Giommau
nposiBisi 100 % Gakrepununany airo. Yacrora Buninenns Staphylococcus spp. i3 HOCOBHX XOiB 3MCHINHIIACS Ha
50,1 % 3a nii 6Giomuny «Pabit/le3» Ta Ha 46,1 % 3a BMBY mpototuny «3o00ai3in», Bacillus spp. Ha 80,8 % Ta
76,9 %, BI'KII na 100 %, Candida spp. Ha 65,4 % ta 57,6 % BignosiaHo. KinekicHo piBens Staphylococcus spp.
3HU3UBCA 3a Aii 3aco0y «Pabit/e3» na 48,3 % Ta 3a xii nporotumy «3o0xi3iH» Ha 41,2 %, BignosinHo Bacillus spp.
Ha 52,4 % Tta 39,3 %, Candida spp. Ha 58,3 % Ta 46,0 %, BI'KII Ha 100 %, Ta MAD®AHM Ha 59,6 % Tta 53,1 %.
Buxopucranns nessaco0y «Pabit/le3» Ta mnpororumy «3ooxisin» 3abesneuye 99 % OakTepuIMAHY Ail0 Ha
Candida spp., Staphylococcus spp. Ta MADAHM, 1o nepedyBany Ha MiI031 KIITOK, TOAIBHUILIAX, CTIHAX 1 BIKHAX
Ta y MOBITPi NPUMILIEHHS, I¢ yTPHUMYBAJIUCS KPOIIi.

Knrwouosi cnosa: xponiBHULTBO, ne3iHdekuis, nesinpexrantu «Pabit/les» Ta «3001i3iH», OakTepuuuaHa 1is,
BI'KII, Staphylococcus spp., Bacillus spp., Candida spp., MADAHM.

Bi6aiorpadiunnii onmuc anst uuryBanus: Pomaszan I B., Typko I. b. baxrepununHa edeKTUBHICTh po3pobieHoro pnesinpexranta «Pabit/les»
y BUPOOHHYHX YMOBaxX KpoJierocrnonapcrsa. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 181-186.

Scientific Progress & Innovations e 27 (4)
181


https://journals.pdaa.edu.ua/visnyk
mailto:romazanirina317@gmail.com
mailto:romazaniri-na317@gmail.com

Beryn

ITepcrieKTUBHUMU 3aX0/1aMH TIPH YTPUMaHHI TBapHH,
30KpeMa KpOJIiB, € MPOBENEHHS OE3MeYHUX Ta BHCOKO-
epekTuBHUX Je3iHpexii B ix mnpucytHocti [1-6].
Benuka KiNbKiCTh TBapUH y KPOJIETOCIIOAAPCTBAX MOXKE
CIPUYHMHSATH BHCOKHH PiBEHb MIKPOOHOTO 3a0pyJHEHHS
MIPUMIILEHB, Ie BOHH YTPUMYIOThCS. JIJIsl morepe ke s
3aruOeni TBapuH Ta 30EpEeKEHHS INPOAYKTHBHOCTI
MPOBOJSATH PETYJISIPHI MPOQITAKTHYHI 3aX0IH, Taki SIK
nesingexmis. [Ipu po3podui HOBOro Ta e(EeKTUBHOTO
Je3iHdeKTaHTa CiIii BpaxoBYBaTH BXXE ICHYIOUHI MiKpO-
OHmit cknan, gk (akTop amanTaiii A0 3acoliB, sIKi BxKe
Oymu Bukopuctani. Ilpm 1BOMY cIig BpaxoByBaTH
3pOCTaHHS YacTOTH IHAWKAIii MPUYWHU PI3HOMAaHITHHX
MaTojIorii  acomiamiero  30yaHUKIB. BaxiauBow €
CHHEpriyHa Jiisi peYOBHH Jie33ac00y, SKi BIAHOCATHCS JIO
pi3HMX KjaciB ximiuyHux crnonyk. Came ToMy mpu
Ppo3po0IIi 1e33ac00iB KePYIOThCS 3aBIaHHSIM PO3IIAPCHHS
CIEKTpYy Jii NPOTUMIKPOOHOT aKTUBHOCTI Ta 3aTHOCTI
3amo0irTd BUHUKHEHHIO PE3HCTCHTHUX (OPM MIKpO-
OpraHi3MiB Ta MOJJIMBICTh 3aCTOCOBYBaHHA IX Yy
npucyTHocti TBapuH Ta sogei [7-10]. Came ToMmy,
MUTaHHA OE3MeYHOCTI BUTOTOBJICHHS Ta 3aCTOCYBaHHS
HOBHX JIe3iH(IKYyI0UHX 3ac00iB B YKpaiHi € aKTyabHIM.

OcTaHHIM 4YacoM icHye mpoOriema, IO TIOB’s3aHa
3 HEIOCTaTHIM pIiBHEM periaMeHTallii HeOe3MeuHIX
KOMIOHEHTIB Ae3iHdikytounx 3aco0iB. Bunukae morpeba
B INBHAKOMY BIIPOBAa/PKEHHI HOBHX  OE3MEYHUX,
BHCOKOE(EKTUBHIX EKOHOMIYHO AOIUIBHUX Ae31H)IKY-
ounx 3aco0iB. Jns  nesindexuil  TBapUHHUIBKHX
MPUMIIICHh HAKOLIbIIE MiIXOAUTh XIMIYHHH METO.
3 BUKOPUCTAHHSAM XIMIYHHAX PEUOBHH, IO BiJIMOBIIAIOTH
BHMOTaM JI0 CTBOPCHHS Je3iH(eKIiiHOro 3aco0y.
CyTTeBUM  acmiekToM  mporecy  naesiHexuii €
TIepeBeJICHHs] TBapyH B iHIIE OiOLEHO3HE Cepe/IOBHIIE,
0 MOXKE€ HETaTWBHO BIUIMHYTH Ha CTaH OpraHi3My
TBapuH. Tomy, JIs BupimleHHS wmiei npobiaeMu
3aCTOCOBYIOTH a€pO30JIBHOI Je3iH(EKIil B MPUCYTHOCTI
kpomis [11-18].

Meta pocixkeHHs

Meroto pobotu Oyyno JOCHIANTH OaKTepHIUAHY
e(eKTHUBHICTh HOBOCTBOPCHOTO je33aco0y «Pabit/le3»
JUIS1 aepO30JIbHOT 1e3iH(eKIiT B TOPIBHSHHI 3 IIPOTOTUTIOM
«3001i3iH» y BUPOOHHYHMX YMOBaX KPOJIErOCIOIacTRa.
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Marepiann i meToau

Hocmimxenas e(eKTUBHOCTI po3pobiieHoro
ne3zaco0y «Pabit/le3» Ha OCHOBI MOJTeKCaMeTHIICH-
TyaHiJUHYy, IMMEKCHIYy Ta HaHOaKBaxeJjaTiB cpidia
Ta TEPMaHi0 MPOBOJMIKCA y BHPOOHMYMX YMOBax Ha
KPOJICTOCTIONAPCTBI Yy TMOPIBHAHHI 3  MPOTOTHUIIOM
«300Mi3iH», SKUH MICTUTH MONIreKCAMETHICHTYaHITUH
TLAPOXIIOPHUJT Ta ATKUTTUMETHIOCH3MIAMOHIN XITOpH].

JlocmiKeHHsT TPOBOMIIM HA KPOJIAX TepMOHCHKOT
Oimoi mopoaM BIKOM TPH MICAII 3TiMHO MPUHIAIIAM
«EBpONEHCHKOT KOHBEHINI MpO 3axUCT XpeOeTHHX
TBapWH, IO BUKOPHUCTOBYIOTH I MOCTIMHUX 1 1HIIHX
HayKoBHX Iineit». B ekcmepumenti Oymo copmoBaHO
Tpu Tpymu 1o 28 KpoyiB y KOXHiA: | Tpymi TBapuH
MIPOBOIMIIN aePO30JIbHY Je3iH(exirito Oionmumom «Pabdit-
Je3», 2 rpymi — IpOTOTUIIOM «300i31H» 1 KOHTPOJIbHA
rpyrma KpoJiB, sIKi He miJaBainacs Ae3iH(eKuii.

Aepo3zonbHa 00poOKka nme33acobamu «Pabit/le3» Ta
«300/i31H» NPOBOAWIACH POOOYMMH po3uMHaAMH 2 %
KoHIleHTpallii mpotsrom 30 XxB. Aepo30JibHY 00pOOKY
MPOBOIWIA 32 JIOTIOMOTOI0 TEHEparopa XOJOIHOTO
tymany «Stif Germany CFM-5» 3rizHo nocraHoBH.

Uepe3 ABI TOAWHU TICIs aepoO30JIBHOI Je3iH(EKIil
MAHUMHU 3aco0aMH B KPOJIATHUKAX BiIOWpald 3MUBHU 3
[IepCTi Ta HOCOBUX XOJiB TBAapWH JIOCITIJHUX TPYI Ta 3
MMOBEPXOHb O0’€KTIB TrocmojgapcTBa (Mmijiora KIITOK,
CTIHM Ta BiKHA TOCIIOAAaPCTBA, TOMIBHUII) 3TigHO «MeTo-
TUYHUX PEKOMEHIAIlill moI0 caHITapHO-MiKpoOiooTid-
HOTO JTOCTI/IKCHHS 3MHUBIB 3 TOBEPXOHb TECT-00’€KTIB Ta
00’€KTIB BETEpUHAPHOTO HAMIIAAY 1 KoHTposro» Ta JJICTY
8020:2015  «IlpuminieHHst TBapUHHHIBKI. MeTtoau
BU3HAYaHHs epeKTUBHOCTI Ae3iHdekmii» [19, 20].

Takox CEMMCHTAIIMHIM METOZIOM  JIOCIIJDKYBAITU
MpOOH MOBITPS y KPOJSITHUKAX JI0 aCPO30JIBHOI JIe3iHEKIIiT
JOCTITHUMH Je33ac00amMy 1 4depe3 /Bl TOAMHH Micis il
3aBEpIICHHS 3TiIHO METOAMYHMX pekoMmeHnanii «Cani-
TapHO-MIKpPOOIOJIOTIYHHIT  KOHTPOJIb  TIOBITps, OO’ €KTIB
BETEepPUHAPHO-CAHITAPHOTO HATIIY 1 KOHTpOIEo» [21].

Pe3yabTaTH Ta iX 00roBOpeHHs

JlocmiKeHHIMI BCTaHOBIICHO, IIIO 3 3 IIEPCTi ABOX
JOCTIIHUX TPYN KPOJIiB, SIKI MiATaBAJIMCS aepO30JbHIN
00pobmi  me3zacobamu  «Pabit/les» Ta  «300mi3iH»
BUAUIANAcCS Ta ileHTUdiKyBanacss TUIBKH  CIOpPO-
yTBOpIOIOYa Ta rpuOKoBa MikpobioTa (puc. 1).

100

17,8

KOHTPOIIb

®Bacillus spp. ®™BI'KIT #Candida spp.

Puc. 1. YacToTa BUSIBICHHS! MIKpPOOPTaHi3MiB 3 ILIEPCTi KPOJIiB 32 3aCTOCYBaHHAM OlOIHIIB
«Pabit/e3» Ta «300mi3iH», %, n=28
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ITpn mpomy Oarmunmu BusBisHcs B 28,5 % mpod y
nepuiii mociigHiil rpymi kpomiB Ta B 35,7 % mnpob
y npyriit pocnianid. BopHowyac y KOHTpOINBHIN Tpyrmi
KPOJIIB CIIOPOYTBOPIOIOUi OakTepii BUSBISUTHCS 3 HISPCTI
B 100 % tBapuH. lle Bka3ye Ha Te, 1110 00uBA AC3IHPIKY-
104l 3aCO0M: Halll eKCIIEPUMEHTAIbHUI Ta Je31HPEKTaHT
HNOPIBHAHHA «300[i31H» OaKTepULUIHO BIUIMBAIM Ha
MikpoopraHismMu Bacillus spp., SKi HasBHI Ha HIEpCTi
kponiB. KpiM TOro koHcraryemo, Mo aepo30ibHa
00poOKka ne33acobamul MOPIBHSIHHS 3ryOHO BIUIMBAaNa Ha
BI'KII, ockinbkn iX He BHSBIISUIM Ha MOBEPXHI IMIEPCTi
KpoutiB. BogHovac Ha mepcTi KOHTPOJIBHOT IPYIH KPOJIiB
BI'KII BusBmamucs B 21,4 % TBapuH, IO BKasye

Pabit/le3

30011310

Ha BHuCcoKy 100 % OGakTepuuuaHy Iif0 eKCrepriMEHTab-
HOrO 3acol0y «Pabit/le3» Ta TpPOTOTHIY Ha Tpam-
HETaTUBHY MIKpOQIIopy 3a aepo30ibHOI ae3iHdekmii y
KPOJIITHUKAX.

Hes3aci6  «Pabit/le3» mie OakTepuuuaHO 1 Ha
rpubKoBY Mikpodopy, 3okpema: Candida spp., OCKLIIbKU
yacToTa IX BUSIBJIEHHs 31 1IepcTi kpojiB Oyna B 3 pasza
MEHIIIa, HiXK 3 IepCTi KPOJIiB y KOHTPOJIi. J{emo MeHIIo0
Oyna akTuBHICT, Iomo BIumBY Ha Candida spp.
npenapary HopiBHsHHS «3001i318» (y 2,4 pasu).

Kpim gacToTn BUSIBIICHHSI MIKpOOPTaHi3MiB 3 IEPCTi
OyJ10 BU3HAYEHO iX KUTBbKICTh B 3MHBI, sIKa BU3HAYA€ CTaH
TirieHIYHNX YMOB YTPUMaHHS KpodiB (puc. 2).

14,2

KOHTpPOJIb

M Bacillus spp. ®BI'KIT #Candida spp. MMA®AuM

Puc. 2. KinbkicHa oriHka BUI1IEHOT MiKpO(IIOpH 3 HIEPCTI KPOJIIB 32 aepo30JIbHOT Ae31HpeKIil
3acobamu «Pabit/le3», «3o0mizim», KYO/mi, n=28

3 JOoCHiPKeHb BUJHO, IO 3 IIEpCTi KPOJIB Micis
aepo3oyibHOT  Ae3iH(eKuii, SK po3poOJIeHUM HaMH
neszacobom  «Pabitle3», Tak  Ae3iH(EKTaHTOM
TOpiBHAHHSA «300/1i31H», BUIUIANIACS HE3HAYHA KiIBKICTh
MIKpOOpPTaHi3MiB. 3okpema, KIJIbKICTh CHOpo-
YTBOpIOIOUMX OakTepiii ¥ TpmbOiB Ha MmIepCTi IBOX
OOCHIMHUX Tpyn KpoiiB craHoBmma 3,9+0,8 Ta
4,2+0,7 KYO/mmn, BinnmoBigHo. BogHo9ac y KOHTpOIBHIN
rpyI KpoJiB liei nokazHuk cTaHoBuB 6,8+0,5 KYO/mur.
Amnanoriyno Bmict MA®AHM Ha mnoBepxHi mIepcTi
KOHTPOJIbHUX TBapuH OyB y 2,3 pa3u OinblIMH, HiX
Ha IIepcTi JocHiHuX rpyn i cranoBus 14,2+1,1 KYO/m.
Xoya  KOHTaMiHamis  MIEpCTi  MIKpOOpraHisMaMmu
y KOHTPOJBHUX KpoJdiB Oyna HE 3HAYHOIO, BOJHOYAC
CIIOCTEPIraeMO BipOTiTHY Pi3HHUITIO IMOMO iX 3MEHIICHHS
3a  aepo30NbHOI  Je3iH(eKIil HammM  OlONUIHUM
mpermaparoM. ToMy OTpUMaHi pe3yiIbTaTH CBiTYaTh TPO
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HAsBHICTH OAKTEPHUIMIHOTO e(DEeKTy U 3HEIIKOKCHHS
MIKpOOIiOTH Ha TMOBEpPXHI WIepCTi 3a JO0NOMOTIO0
po3pobneHoro Hamu ne33aco0y «Padit/e3».

Takum 4YMHOM, 32 pe3yJibTaTaMH  JOCIiKCHHS
BUSIBWIIM OAaKTEPHULMIHUI BIUIMB EKCIICPHUMEHTAIBHOIO
ne33aco0y «Pabit/le3» Ha MikpoOioTy IIEpcTi KpouliB,
o Oyne 3HIKYBATH KOHTAKTHUH OULIX 3apaskeHHS MiXk
TBapHHAMH y BUIAJIKY 3TU3yBaHHS LIEPCTI.

3a aepo307pHOI Ae300po0KH OiOIMIHIMH TIpenapa-
TaMH y TPUCYTHOCTI TBapWH BiIOYBa€TbCS BIWXAHHS
mapiB aepo30JI0 Yepe3 HOCOBI XOIM I caHamis OpraHiB
JquxanHs. ToMmy 1100 OLIHWTH, SIK BIUIUBA€E EKCIIEPH-
MeHTalbHui Giotun «PabiT/le3» Ha MikpoOiOTy HOCOBHX
HUIXIB HaMH OyJI0 B3ATO 3MHBHU IICNIS aepO30JBbHOL
00pOOKM y KpOJNIB ¥ BU3HAYCHO 4YaCTOTy BHIUICHHS
Mikpoduopu Ta ii KijbKicHUI BMIcT. Pe3ynbratn naHux
JOCIIKCHb HABEICHO Ha PUCYHKY 3 Ta pUCYHKY 4.

92,8

1

KOHTPOJIb

® Staphylococcus spp. M Bacillus spp.  ®BI'KIT  #Candida spp.

Puc. 3. Yacrora BumineHHs ineHTrdikoBaHOI MiKpO(IOpH 3 HOCOBHX XOJIiB KPOJIIB 3a aep030JIbHOI Ae3iH(eKil
3acobamu «Pabit/les3», «300mi3in», %, n=28
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3 maHux pucynky 3 BUIHO, IO aepo30JbHa 00poOKa
y KpossiTHUKY Oionmaamu «PaGit/le3» i «3o0mi3in»
3HM)KY€E YaCTOTY BHU/IICHHSI MIKPOOPTaHi3MIB 13 HOCOBHX
XOJIB TIOPIBHIOIOYH 31 KPOJSIMH, Yy KIITKaXx SKHX HE
MPOBOAMIIM Je3iH(EKI[F0. 30KpeMa YacToTa BHIIJICHHS
Mikpooprani3mie Staphylococcus spp. 13 HOCOBHUX XOJIIB
cranoBmia 42,8% # 46,2 %, BignosigHo, y 1
Ta 2 JOCHHUX Trpynax TBapuH, o B 2,0 Ta 1,8 pasu
HIDKYa, TMOPIBHIOIOYM 3 TPYIOI KpOJIB, SIKI He Min-
JaBAITUCS NIe31HPEKITiT.

Takxum unHOM, OakTepuruaHa mist «Pabit/les», momo
3HE3apakeHHS CIIM30BUX 000JIOHOK BiJl MiKpOOiOTH, KA €
IHAWKATOPOM PECIipaTOPHUX XBOPOO, Oyina MPaKTUIHO
aHAJIOTIvHA, IO ¥ Ie3iH(eKTaHTy «300/i31H».

Canariss cin30B0i OOOJIOHKHM HOCOBHMX XOJIB BIJ
CIIOPOYTBOPIOIOYOT MIKpPO(IIOPH TakoXk Oyna 3HAYHOIO.
OcCKinbKY, 4acTOTa BUSIBIIEHHs1 Oaktepiit pony Bacillus
i3 HOCOBHMX XO[IB KpPOJIB 3a aepo30JIbHOI ne3iH(eKIIil
oionuauuM 3acobom «Pabit/le3» cranomna 17,8 % Ta

21,4 % 3a oOpoOku OiommaoM «300mi3iH», MO B 5,2
Ta 4,3 pasu, BiANOBiTHO, MEHIIIE HIXK Y KPOJIB Y KOHTPOITI
0e3 me3iHgexii.

Bupaxxennm  npukiamoMm — OakrepumumHOi il
JIBOX 3ac00iB 3a aepo30JbHOI Je3iH(eKLil y AOCTiIHIX
KPOJISITHUKAX € BiJICYTHICTh BUSBJICHHS 3 HOCOBUX XO[iB
BI'KII, BomHOYac y KOHTPOJBHUX TBapHHax BOHHU
BusiBJsuMCs y 14,3 % Bunazkis.

3a 4acTOTOK BHSBIIEHHS MIKPOCKOIIYHHMX T'pHOIB
Candida spp. 13 HOCOBHX XOIIB  CIIOCTEpPIra€Mo
AQHAJOTIYHY TEHJCHIIIO SK M IHIINX MIKpOOPraHi3MiB,
30KpemMa y nochimHux rpymnax TtBapuH Candida spp.
B 2,9 Ta 2,4 pa3 BUABILUINCA piAmie, HDK y TPyI
KOHTPOJBbHUX KpouiB. lle nae miacraBy BBaxaTH,
0 aepo30JIbHUI cIToci0 3acTOCYBaHHS PO3pOOIEHOTO
Hamu aesidexranTy «Pabit/le3» 3yMOBIIOE 3BITbHEHHS
HOCOBHX XOJIiB BiJI MIKpOOPTaHi3MiB, SKi MOXYTh OyTH
30yIHUKaMH XBOpPOO Ta TepenaBaTHCA IIOBITPSHO-
KparncjabHUM HIJIAXOM.
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u Staphylococcus spp.  ®Bacillus spp. ®BI'KII = Candida spp. ®MA®AM

Puc. 4. KinbkicHa o1iHKa BUI1IeHOT MiKpO(IJIOpH 3 HOCOBUX XOJIiB KPOJIIB 32 aep0o30JIbHOT e3iHdekiil
3acobamu «Pabit/le3», «3oomizim», KYO/mi, n=28

3 naHuX puc. 4 BUOHO, IIO aepo3oyibHa 00poOKa
HOBOCTBOpeHUM Oiormaom «PaGit/le3» y KpomsTHHKax
BIUIMBAJIA Ha KUIBKICTh BUIEHOT MiKpO(IIOpH 3 HOCOBHX
XOJIiB, MOPIBHIOIOYH 3 KPOJMKAMH, SKi HE MiIIaBaHCs
ne3ingekii. Taky TEHICHIIIIO CITOCTEPIraeEMo MO0 BCiX
IIeHTU(IKOBAHUX TPYT MIKPOOPTaHI3MiB, 10 TOTO K TakKa
cama 3aKOHOMIpHICTh OyIia BUpakeHa # mig yac 00poOKu
B TMPHUMIMICHHAX 3 KPOJAMH J1€33ac000M «300Ii31H».
30Kkpema, KiTbKICTh MiKpooprauisMiB Staphylococcus spp.
3a aepo3oibHOI AesiHpexmii ne33acobom «Pabit/les»,
cranoBmwia 14,0+1,7 KYO/3muBy, mo B 1,7 pa3 MeHIe y
MOPIBHAHHI 3 KPOJISIMH, SIKI HE TMiIAaBaIucs Ae3iHpeKIil.
3a Takoi 00poOku ze3zacobom «Pabit/le3» KiIbKiCTh
Staphylococcus spp. 'y HOCOBHX XOAax KpoiiB Oyia
MeHIa B 1,9 pas, HiXK y KPOJIiB Y KOHTPOJTI.

[ono iHmMX BHIIB BUILIEHOT MIKPOOIOTH TO TaKOX
crioctepiraeMo B cepeaHboMy B 1,7-2,0 pa3 MeHury
KUJIBKICTE  MIKPOOpPTraHi3MiB Ha CIHM30Biii  000JIOHII
KPpOIIiB, K1 MiATaBaINC acpO30JbHIN Ae3iH(eKii 1BoMa
ne3iHpIKyIoUnMH  TpenapaTaMy,  IOPIBHIOIOYH 3
KPOJISIMH, Y KPOJSITHHUKAX SKAX HE IPOBOAMIN
aepo3oibHYy 00poOKy. lle BKkazye Ha Te, IO Ham
ne3iHdikyrounii mpemapar MOXKHa 3aCTOCOBYBATH IJIs

JIKYBaHHSI Ta NpO(iIaKTHKU XBOpOO KpPOJIB 3 pecmipa-
TOPHUM CHHIPOMOM.

Takum uymHOM, aepo3onbHa Je3iHdeKLis 3acoboM
«Pabit/le3» 3a 2 % konueHtpaiii nporsrom 30 XB i3
BUTPaTor poboyoro poszuuny 10 mu/m> 3aGesneuye
J00py He3iH(iKyrouy Jif0 I0J0 3HWKEHHS 4YacTOTU
BUJIJIGHHSI Ta KUIBKOCTI MIKPOOPraHi3MiB Ha CIIM30BHX
000JI0HKax HOCOBHX XO/IiB KPOJIiB.

Hocnikyodn MikpoOioJIOTiYHI TapaMeTpH MOBITPS
y NPUMIMIEHHX 11 KpoJliB 3a Ae3iH(eKIii BUnpoOoBy-
BaHUMHU 3aCO00M (puc. 5) CrIOCTEpira€Thesl 3HAYHUH J1e3-
iHQIKYI0UNH BIUIMB MPOTOTHUITY «300Ai3iH» Ha MIKpO-
010Ty TIOBITpPsI y IPUMITIIEHI KPOJISTHUKIB OCKLTBKH BMICT
rpymu  Me30(impHOI  MIKpOOiOTH  3MEHIITyBaBCcS B
cepeqaboMy B 72,3 paszu. Jlo TOTo X CyTTEBO 3MEHIIH-
Jach KiIBKICTh MiKpoopraHisMiB Staphylococcus spp. i
Candida spp. y TOBITpi KPOJIITHHKIB 332 aepO30JBEHOTO
3aCTOCYBaHHS NPOTOTUILY, 30KpeMa: Staphylococcus spp.
B 115 pasis, a Candida spp. B 130 paziB, nopiBHIOIOYH 3
KIJIBKICTIO y TOBiTpi 10 Aesin¢exmii. Taki mikpo6io-
JIOT1YHI MapaMeTpH IMOBITPS IICIIsl aepO30JIbHOT 00pOOKH
CBIIYaTh PO BUCOKY HOTO OaKTEpUIMIHY €()EKTHBHICTD
Ha MIKpOOiOTy MOBITpPS B KPOJISATHHKAX.
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12,3
12

10

2 017 602 0,01
A

1o nesindexuii micnst aesingexuii (2 rox)

HMMA®AsM  mStaphylococcus spp. M Candida spp.

Puc. 5. Mikpo0ioJoriyti napamMeTpu noBitps y
MIPUMIILEHHSX ISl KpOItiB 3a ne3indekuii 3acooom
«3oopi3in», Tnc. KYO/M?, n=5

3 maHWX JOCHiTy HaBeIEHUX Ha puc. 6 croctepira-
FOTBCS TOMIOHI 3MIHM IIOAO 3MEHIICHHS MiKpoduopu
TOBITPSL MicAs aepo30NbHOI  Jae3iHdekmii  3aco0oM
«PabiTne3». TobOTo KpaTHICTP 3MEHIIEHHS MIKpO-
OpraHi3MiB y TOBITpi 3a BIUIHBY Je33aco0y «PabiTmes»
Oyina TmpakTHYHO TaX cama, K 3a 0OpoOKm OGiommmom
«3001i31H».

Taoauns 1

14,5

15
10
2,1
5 SRR
0,19 0,01 0,01
0
1o nesindexmii micnst gesindexmnii (2
roxn)
HEMA®AuM ™ Staphylococcus spp. ™ Candida spp.

Puc. 6. Pienb MikpoopraHi3MiB MOBITpsI 3a
aep030JIbHOTO BUKOPUCTAHHS JIe31H(IKYHOUOro 3aco0y
«Pabitnes» tuc. KYO/M?, n=5

3 pe3ynbTaTiB maos. I BimMidaemo, 0 KOHTaMiHAITis
MA®AHM 00’eKTiB HaBKOJUINHBOTO  CEPEIOBHUINA
B KpOJATHHKAX JO TPOBEIACHHSA ae3iH(pekmii Oyma
MPaKTUYHO OJHAKOBA, SIK 32 BUKOPHCTAHHS HAIIOTO
ne3zaco0y «Pabit/le3», Tak 1 KoMepIiHOro «300Ti3iH»
i cranoBuna Big 4,5+0,2x10* KYO/cm? miomi (3MuBH 3
BikoH) g0 8,4+0,2x10° KYO/cM?> (3MUBM 3 IIiuIorH).
[IpoBeneHHs aepo30JbHOT ne3iH(eEKii 3 OionumaMu
«3ooxi3in» Ta «Pabit/le3» nobpe 3HE3apakyBano BMICT
Me30(1TbHOT MIKPOOIOTH, OCKIIBKU MICIIsi 3MUBIB 4epes3
2Toj B TOYATKy 3acTOCYBaHHsS TIperapary Ha
JOCTIDKYBAaHUX ~ O0’€KTax BUABISUIO HE  OinbIie
10! KYO/cm? momi.

Mikpo0iosoriyna siKicTh Ie3iH(eKiil y mpuMileHHsIX 1JIsl KPOJIiB 3a BUKOpUCTaHHs OionnaiB «Pabdit/le3»

Ta «300Mi31H», M+m, n=12

Mikpo6na konTaminanist (MADAHEM) 06’ ekTiB IpUMILIEHb 3a Je3iH(eKii npenaparaMu

IMoka3uuku ge3iHdexii

mijyrora (penrirka) cTiHa (IeMeHT) TOiBHULIA BiKHA
Bioyuo «Pabimes»
Jo nesindexuii KYO/cm? miori 8,4+0,2x10° 7,7+0,2x10* 5,8+0,2x10* 4,5+0,2x10*
IMicnsa pesindexuii KYO/cm? mutonti 6,7£0,2x10! 4,1+0,2x10' 4,6+0,2x10' 3,3+0,2x10'
EdexruBnicTh aesindekuii, % 99,99 99,99 99,99 99,99
bioyuo «3000i3in»
Jo nesindexnii KYO/cm? miormi 6,6£0,2x10° 7,1£0,3x10* 5,0+£0,2x10* 4,7+0,2x10*
Ticns pesindexuii KYO/cm? mronti 5,1£0,2x10! 3,5+0,2x10' 3,9+0,2x10" 3,4+0,2x10'
EdextuBHicts aesindexuii, % 99,99 99,99 99,99 99,99
ITpoBeneHi KOMIUIEKCHI IOCIHIUKEHHS MIKpoOioTH SAKIi  MOXYThb IEpeAaBaTHCs IOBITPSHO-KpaNeIbHUM

IIepCTi Ta BEPXHIX AMXANBHUX IDIIXIB KPOJNIB, a TAaKOK
MOBITPsI, MAJOTH KIITOK, BIKOH Ta CTiH IPUMIIICHB,
Je YTPUMYBAMCh KpOJIi, 32 3aCTOCYBaHHS IIPOIIOHO-
BaHOro ne33aco0y «Pabit/le3» BKa3yloTh Ha HAsIBHICTh
HEOOXiTHOTO OAKTEPHIUIHOTO ePEKTy i 3HEIIKOKCHHS
MIKpoOiOTH Ha PiBHI NPOTOTHIY «300i3iH», SKUH
BUKOPUCTOBYETbCS. B INPOMHUCIOBUX  MaciuTabax.
Oco0nuBy yBary ciij 3BepHyTH Ha BctaHoBieHuid 100 %
OakTeprLUIHUN €EKT CTOCOBHO TaKOi Ba)XKJIMBOI IPYIH
CaHITapHO-TI0Ka30BUX MikpoopraHi3mis sik BI'KII.
Aepo30SbHHN K METO]T BUKOPUCTAHHS OIOIUJIIB JaB
MOXIIMBICTh HPOCHIAKYBaTH HE TUIBKH Ae3iH(eKniiHni
e(eKT CTOCOBHO 00’ €KTIB MPUMIIICHHS, /I¢ YTPHMYBAJINCh
Kpoumi, a ¥ edeKT caHamii mepcri, mo Oyxe 3HWKYBAaTH
MOJIMBHHA KOHTaKTHHH IUIIX MMacaxy 30yTHUKIB MiXK
TBapHHAMHU y BHIAIKY 3JIW3YBaHHS INEPCTi, 1 CIN30BUX
00OJIOHOK BEpXHIX JWUXalTbHUX NIIIXiB KpPOINiB, SIK
IHAMKATOPa MOXIIMBHX PECIIPaTOPHUX XBOPOO KpOJIiB,

nuisixoM. TakuM 9WHOM, Hall Ae3iH(iKyouuid mpenapaT
«Pabit/le3» MOXHA 3aCTOCOBYBaTH ISl MPO(DITAKTHKH
XBOpOO KpOJIB 3 PECHipaTOPHUM CHHIPOMOM, a TaKOX
TIpH iX JIiKyBaHHI.

3MiHHE K 3aCTOCYBaHHA JOCIHIZHOTO Oiomumy
«Pabit/le3» Ta mporotuny «3030i3iH» CTBOPHUTH
MOJKJIMBICTh MiHIMaNi3yBaTH IpOIEC amanTamii Mikpo-
0ioTH TiNma KpOJIIB Ta CEPENOBHINA TBAPUHHHUIBKUX
MPUMIIIICHb, 30KpeMa, IaTOTEeHHOI, M0 Ae33aco0iB, IO
BIUIMHE Ha MOJJIMBICTh IIOSIBU PE3UCTEHTHHX (HopM
MIKpPOOPIaHi3MiB, III0 € OCHOBHO MPUYHHOIO PO3POOKH
BCE HOBHX aHTHOAKTEpiaJbHUX IpenapaTis Ta 3aco0iB.

BucnoBku
1. Yacrora BusiBnenHst Bacillus spp. 3 mepcTi KpoJIiB

3Hm3mwiacst Ha 71,5 % mpum 3acrocyBaHHI J1€33aco0y
«Pabit/le3» Ta Ha 64,3 % mpu 00poOI ae33aco00M
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«3oonizin», Candida spp. Ha 66,6% 1 584 %
BignoBinHo. [Tpu npomy BI'KII He izenTH(ikyBanacs.
KinpkicTes MIKpOOpraHi3MiB y 3MHBAax i3 IIEpCTi KpPOJiB
TEXX 3HU3MIIACH, a came: Bacillus spp. — Ha 42,6 % npu
3acTocyBaHHI jae33aco0y «Pabit/le3» Ta Ha 39,1 % 3a
nii npororuny «3ooni3in», Candida spp. — Ha 46,4 %
ta Ha 40,6 %, MA®PAEM - mHa 57,0% T1a 55,6 %
sBignosigno. Ha BI'KIT o6uasa Giomwau unammm 100 %
OaKTEePUIHIHY JifO0.

2.Yacrora BuminenHs  Staphylococcus spp. i3
HOCcOBUX XomiB 3MeHmmmtacsa Ha 50,1 % 3a mii Giommmy
«Pabit/le3» Ta Ha 46,1 % 3a Olommay «300mi3iH»,
Bacillus spp. — na 80,8 % Tta Ha 76,9 %, Candida spp. —
Ha 65,4 % Tta Ha 57,6 % signosigno. Ha BI'KII o6ouasa
3acobu anHmM 100 % GakTepumuaHy aito. KinbkicHO y
3muBax Staphylococcus spp. 3MEHIIMIKNCS 3a 1ii 3ac00y
«Pabit/le3» Ha 48,3 % pa3u Ta Ha 41,2 % 3a nii 3acol0y
«3oomiziny, Bacillus spp. — Ha 52,4 % Ta Ha 39,3 %,
Candida spp. — Ha 58,3 % T1a 46,0 %, MADAEM -—
Ha 59,6 % Ta Ha —53,1 %. BI'KII He ineHTH(IKYyBATUCE.

3. KinbkicHwmi CKJIajl MA®AHM,
Staphylococcus spp. ta Candida spp. 'y moBiTpi
MPUMIIIEHHS, J€  yTPUMYBalucsl  KpoJli  Iicis
3acrocyBaHHs OiommaiB  «3oomi3iny Ta «Pabitaes3»

3MeHIuBCs Ha 99 %.

4. IIpoBeneHHS aepo30IBHOI Ae3iH(DeKIIil 3 OiomumamMu
«3oomizin»y Ta «Pabit/le3» epeKTHBHO 3HE3aPaKyBAIO
MOBEPXHI PEIIiTIaCTOl MiAJIOTH KIITOK, CTiH, TOXIBHUIG 1
BIKOH OCKIIBKH TiCTISI 3MHBIB 4epe3 2 TOX Bif MOYaTKy
3aCTOCYBaHHS Tpemnapary Ha JOCIHiKyBaHHX 00 €KTax

BUSIBISUIO  Me30(UIbHOI ~ MIKpOOiOTH  He  Oliblie
10' KYO/em? mutomi.

Ilepcnexmueu nodanvuwiux O00CHiIONCEHb  TIONATA-
TUMYTh y OionorivyHOMYy OOIDYHTYBaHHI BIUIUBY

«Pabit/le3» Ha opraHi3M 3a aepo30JbHOI Ae3iH(eKIii B
MIPUCYTHOCTI KPOJIB.

Konduikr inTepecis

ABTOpHU CTBEPIUKYIOTH PO BIJICYTHICTH KOHQIIKTY
iHTEepeciB 1010 iXHBOTO BHKJIALy Ta pe3yJbTaTiB
JIOCIIIKEHD.
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The development of soil moisture storage and retention systems is hampered by high energy consumption, low
economic efficiency and significant moisture losses, as well as other disadvantages associated with the use of tillage
equipment. The purpose of the research is to analyze the existing bionic tillage working bodies and the processes of
their interaction with the soil, which will make it possible to develop methods for designing bionic technical means
of tillage. The given analysis of the morphological properties of soil and water fauna emphasizes the relevance of
using the shape of their body and the surface of the cover in the design of working bodies of technical means of soil
cultivation. The use of such bionic working bodies makes it possible to reduce the adhesion of the soil and its
resistance to the flow around the working body, while ensuring effective cutting of the soil environment. The analysis
of research on bionic tillage working bodies showed a wide range of application of morphological properties of soil
and water fauna for various types of technical means of tillage. However, the presented studies lack a generalised
methodology that would take into account modern modelling methods based on CAD/CAE systems, the use of
advanced engineering software to analyse the results of experimental studies, and bionic design principles.
Therefore, based on our own experience of numerical modeling, analysis of animal locomotion and morphology,
and processing of the results of experimental studies, the method of designing tillage tools, which is called
"Engineering of bionic technical means of tillage", was added. The presented method of designing tillage tools
contains 5 blocks: technological requirements, bionic design principles, numerical modeling, experimental studies,
production tests. Further research will be aimed at determining the specific laws and relationships of the morphology
and locomotion of animals of soil and water fauna from the design of working bodies of technical means of soil
cultivation and their interaction with the soil environment.

Keywords: soil, working organs, bionics, engineering, design, analysis, methodology.

IlepenymoBH iHXKUHIPHHTY OiOHIYHUX TeXHIYHUX 3aC00iB 00POOITKY IPYHTY

A. C. Kobems' | E. Bb. Anies ' | T'. B. Tecmok ' | O. B. 3omoToschka’

! TninpoBchkuii AepKaBHUI
arpapHO-eKOHOMIUHHI
YHIBEPCHTET,

M. JIHinpo, Ykpaina

2 [HCTUTYT OMHHUX KyJIBTYp
HauionanbHoi akagemii
arapHUX HayK YKpaiHu,

c. Consiune, 3anopizbka o011.,
Ykpaina

Po3Butok cucreMm 30epiraHHs Ta yTPHMaHHS BOJOTH B IPYHTI CTPHMYEThCS 4ePe3 BHCOKE CHEPrOCIIOKUBAHH,
HU3bKY €KOHOMIUHY €(pEKTHUBHICTb 1 3Ha4HI BTPATH BOJIOTH, a TAKOX 1HIII HEJONIKH, MIOB’3aHi 3 BUKOPUCTAHHAM
IpyHTO000pOOHOTO 06anHaHH. OTXKE, BAKIUBO PO3POOIIATH ePEKTHBHI Ta EHEProowuaaHi O10HIYHI 3HAPSIS IS
00pOOKH IPYHTY, SIKi BIIITOBITaTUMYTh Cy4aCHHM BHMOTaM arpapHoro ceKTopy. ToMy MeTOI0 POBEEHOTO OIS LY
JiTepaTypHHUX pKepen Oysio 3IiHCHEeHHs TIMOOKOro aHai3y ICHYIOUHX OIOHIYHHX IPYHTOOOPOOHHX pPOOOUHX
OpraiB 1 mporeciB ix B3aeMozi€ i3 IPYHTOM, SIKMil JacTh 3MOTY PO3pPOOKH METOMHMKY MPOEKTYBaHHs Oi0HIUHHX
TEXHIYHHUX 3ac00iB 00poOITKy IpyHTY. IlpuBeneHuil anami3 MOpQOJIOTiYHUX BIACTHBOCTEH IPYHTOBOI i BOJHOL
(ayHM MiJKpeCIIoe aKTyalIbHICTh 3aCTOCYBaHHs Gopmu X Tijla T MOBEPXHi MOKPOBY IPH HPOEKTYBaHHI pOOOUYMX
OpraHiB TEXHIYHHX 3ac00iB 00poOITKY IpyHTy. BukopucTanHs Takux OiOHIYHMX POOOUYMX OPraHiB JO3BOJSIOTH
3HU3UTU ajres3ito IpyHTY 1 Horo omip Ha OOTIKaHHS PoOOYOro opraHy, 3a0e3Nedyroud MpU LBOMY e(QEKTHBHE
MpOpi3aHHs IPYHTOBOTO CEPENOBHUINA. AHAJI3 TOCHIIKEHb OIOHIYHUX TPYHTOOOPOOHHX pOOOYMX OpraHiB MOKa3aB
BEJIMKHUI CIIEKTP 3aCTOCYBaHHS MOP(OJIOTIYHHMX BJIACTUBOCTEH IPYHTOBOI i BOXHOI (ayHH Ui PI3HUX BHIIB
TEXHIYHHX 3ac00iB 00po0iTKY IpyHTY. OfHAK, Y NPEICTABICHUX JIOCIIKEHHSX BiZICyTHS y3arajlbHeHa METOUKA,
ska O BpaxyBaja cydacHi meroau MmonemoBaHHs Ha ocHOBi CAD/CAE-cucteM, BHUKOPUCTAHHS MNEpPEIOBUX
IHKEHEePHHX IIPOTPpaM JUIS aHali3y pe3ylbTaTiB eKCIIePHIMEHTAIBHUX JOCIIDKeHb, a TAKOXK O10HIYHNX HMPHHIUIIB
NPOEKTYBaHHA. TOMy CIHpPalOuHCh Ha BIACHOMY JOCBiQy UYHCEIBHOTO MOJCIIOBAHHS, aHAII3y JIOKOMOLIi Ta
Mopdoutorii TBapuH i 00pOOKH pe3yIbTaTiB eKCIEPUMEHTAIBHUX JTOCIIKECHB JOTIOBHEHO METOIUKY MPOEKTYBAHHS
IPYHTOOOPOOHUX 3Hapsb, fKka Mae Ha3By «IHXHMHIPUHT OIOHIYHMX TEXHIYHMX 3ac00iB OOpPOOITKY TIPYHTY».
IpencraBneHa METOAMKA MPOEKTYBAHHS I'PYHTOOOPOOHHX 3HApSAAb MICTUTH 5 GJIOKIB: TEXHOJIOTiIYHI BHMOTH,
OilOHIYHI NPUHIMIN IPOEKTYBAHHS, YHCENbHE MOJEIIOBAHHS, EKCIEPUMEHTANbHI OCITIIKEHHS, BUPOOHHYI
BunpoOyBanHs. [lomanbii focimifukeHHs OylyTh CHPSMOBaHI Ha BH3HAYEHHS KOHKPETHHUX 3aKOHOMIPHOCTEH
1 B3a€MO3B’s13KiB MOpQoIIOrii i JIOKOMOLIii TBapUH IPYHTOBOI 1 BOJHOI (hayHM i3 MPOEKTYyBaHHSA pOoOOYMX OpraHiB
TEXHIYHUX 3ac00iB 0OPOOITKY IPYHTY Ta IX B3a€MO/Ii i3 IPyHTOBUM CEPEIOBHIIEM.

KumouoBi ciioBa: rpyHT, po6oui opranu, 6i0HiKa, IHKHHIPUHT, IPOEKTYBAHHS, aHAIII3, METOIHKA.

Biomiorpagiuanii onuc pas uuryBauus: Kobeywv A. C., Anies E. b., Tecnwk I'. B., 3onomosceka O. B. TlepenyMoBu iHXHMHIpUHTY OiOHIYHHMX
TEXHIYHUX 3ac00iB 00p0oOiTKY IpyHTY. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 187-199.
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CimbChKE TOCHOIAPCTBO, SK OIHA 3 PYIIHHAX
CHJI JIIOJICBKOTO PO3BUTKY, € OCHOBOIO JUIS IIATPHMKH
comianbHOI cTabiIbHOCTI. ArpapHe MamnHOOYIyBaHHS
3aBXAu OyJ0 BaXKIIMBOIO TaTy33[0 JOCIIIKEHb, 1 Pi3Hi
TEXHOJIOTI1 MOCTIHHO MPOCYBAIUCS Ta 3aCTOCOBYBAIUCS B
Hiii [1]. BioHIuHa TEXHOJOTA 3 YHIKaJIBHOO 1H)KEHEPHOIO
JYMKOIO TIO3UTHBHO BIUIMBAE Ha PO3BUTOK arpOTEXHIKH.
HapomkenHass OiOHIKM BIIKpWIO HOBY epy HaBYaHHS
moauHu 'y npuponu [2]. BioHika — 11e BUBYEHHS CTPYK-
TYPH, BIIACTHBOCTEH, NPUHIIUIIIB, TIOBEAIHKHU Ta B3aEMOJIIT
010JIOTIYHMX CHCTEM 3 METOI CTBOPCHHS HOBHX imei
Iu3aiiHy, TPUHOMIIB POOOTH Ta CKIagy CHCTEM s
imkeHepHUX TexHomorii [3]. [loku mo He icHye yHi(iKo-
BaHOTO Ta YITKOTO BH3HAYEHHS OIOHIKH B CTPOTOMY
CeHci, ane ii OCHOBHA KOHOTAIlisl 3po3yMima: OioHiKa
BIOCKOHAJIIOE Cy4YacHe TeXHIYHE 00JIaIHAaHHSI Ta CTBOPIOE
HOBI TEXHOJIOTII IUIAXOM BHBUCHHS Ta IMITamii pi3HHX
XapaKTEPUCTHK O10JI0TIYHOTO CBITY [4].

IMiTyrouM XapakTEepUCTHKH Ta PyXH PI3HHX ICTOT,
OioHIKa € BaXIMBOI (OPMOIO HABYAHHS JIIOAWHH Yy
npupou. bioHiyHa TeXHOJI0Tis MOXKe OyTH 3aCTOCOBAHO
JI0 ONTHMI30BaHOI CUIBCHKOTOCIIONAPCHKOI TEXHIKH Ta
oOyiajiHaHHs, [0 3HAYHO MOKPAIIUTh €(EeKTHBHICTH
poOOTH CLITBCHKOTOCIIONAPCHKOT0 BUPOOHUIITBA [5—7].

VY ramy3i arpapHOro MamIHOOYIYBaHHS B3a€MOJIS
MDK TIPYHTOM 1 TEXHIKOIO € OIHI€I0 3 OCHOBHHX
NpoONeMHHUX THTaHb. Y TIPOLECi KOHTAKTY IPYHTO-
00poOHMX 3HApSIb 13 TPYHTOM CTBOPIOETHCS BEIUKHUIL
omip 1 BIAMOBIOHO 30UNTBIIYETHCS CIIOKUBAaHHSA €HEPTil.
B cBoto uepry OioHika, ska 0a3yeTbcs Ha TIPYHTOBIH
1 BoJHii (hayHax, Ja€ 3MOTy 3MEHILIUTH OIIip 32 paxyHOK
oOTikarounx (opM 1 TMOBEPXOHb 3 aHTIaAre31MHUMHU
BractuBoctsamu [8—11].

ToMy BaXIHUBO pPO3POOUTH BUCOKOCHCKTHBHI Ta
eHepro30epiratodi O10HIYHI IPYHTOOOPOOHI 3HAPSA, SIKi
06 BiAmOBiZaIM BHMOraM CyYacHOTO  CIJIbCHKOTO
TOCIIO/IapCTBa IIONO 3HWKEHHS OIopy o0pobmi Ta
34YEIIeHHsS] TPYHTY. 34eIUIeHHs 3 IPYHTOM CIPHYUHSE
MiABUIIEHHS POOOYOro OMOpy i 9ac poOOTH IPYHTO-
3a4eITHAX KOMITOHEHTIB, 110 TPU3BOAUTH A0 301IBIICHHS
€HEpPrOBUTPAT, TMOTIPIICHHS EKCIUTyaTalliifHIX SKOCTEH,
3HAYHOI BTPATH BOJIOTH IPYHTOM 1 HaBiTh MEXaHIYHHX
TIOIIKOPKCHb.

[Momynsapusamis cuctem 30epiraHHsA Ta 30epeKeHHS
BOJIOTH y TPYHTI OOMEKY€EThCSI BUCOKHM CIIOKUBAaHHIM
€Heprii, HeJ0CTaTHhOI EKOHOMIYHOI e(EeKTHBHICTIO
Ta 3HAYHOIO BTPATOIO BOJIOTH I'PYHTOM, HapsAy 3 IHITUMHU
HETaTHBHUMHU (AaKTOpaMHu, MI0 CTOCYIOThCS IPYHTO-
o0poOHOTO OONamHanus [12-14]. [ligx dwac poGoTu
TPaJULIHHOTO CIIBCHKOTOCIIOAAPCHKOTO 3HAPSAIS IS
00pOOITKY IPYHTY CIIOKHUBAHHS €HEprii Ha TOJOJaHHS
OMOpy KOB3aHHIO MDK IDYHTOM 1 IOBEPXHEHO 3HAPSALS
ctanoBuTh 40-70 % Bix 3araTbHOTO CIIOKWBAaHHS €HEpTil
yepes aaresiro IpyHTy i TepTs [15, 16].

Barato BueHMX pO3rIAOaTy MEXaHi3MH i OyIoyBand
BIANOBIAHI  (Pi3MKO-MATeMaTHYHI  MOJETII  MPOIECY
KOB3aHHS IPYHTY 10 MaTepiary 3HapsAs, IKUIl BKIIOYaE
Tepts Ta aaresiro [17—19]. 1li TexHOJIOTIT BayKKO 3aCTOCO-
ByBaTM B MeXaHIYHOMY OOJaJHaHHI Yepe3 HU3BKY
CTIMKICT 10 CTHpaHHS, BHCOKY BapTiCTh, CKJIaJHY
poboTy, HecTabLIbHY TEXHIKY a00 CKIIaIHICTh PEMOHTY.

VY mpupoai sBHINA 3YEIUIEHHS 3 TPYHTOM Maibke
BIJICYTHI Y TBapHH IPyHTOBOI (hayHU ITpH IepecyBaHHI iX

B IPyHTI. I3 pO3BUTKOM OiOHIKM JOCTIIHUKH HOMITHIIH,
IO TBapHHU IPYHTOBOI (payHH, TaKi SIK KyK-THOHOBUHK,
JKYKENUIl, KPOTOBUH UBIPKYH, MUII, ITaHTOJIH TOIIO,
MaroTh (YHKIT 3amobiraHHs anaresii ad0 3MEHIICHHS
OIOpY MPOTATOM TpHUBaJOro vacy [20-24]. Taki BimmiHHI
31i0HOCTI TBapHH IPYHTOBOI (payHM IIOJNO aHTHAATeE3il
ab0 3HWXKEHHS OINOpY YacTKOBO € HAaCHiAKOM iXHBOI
Hernaakoi Mmopdororii moBepxHi [25].

BiomimMeTn4HI JOCTIKEHHS TOKa3yIOTh, IO iCTOTH
JOCATAIOTh  YyAOBUX (YHKIIOHATBHHUX 3Mi0HOCTEH,
aIanTyl4Yuch JO CBOTO CEPEeNOBHUINA MPOXUBAHHI
OUIIXOM TpuBajoi esomromii [26]. Jleski TBapwHH, SKi
HOCTIMHO XXHMBYTh y IPYHTOBOMY CEpEIOBHIIII, BUPOOHIH
PI3HI PSXUMH JISUTBHOCTI, 11100 aAanTyBaTUCS JI0 PI3HUX
YMOB IPYHTOBOTO CEpelOBHINA. THM 4YacoM y IHX
TBapUH MOCTYIIOBO PO3BHHYJIMCS MPHUIATKU 3 ONTHUMI30-
BaHOI MOpP(DOJIOTIEI0 Ta YYyAOBUMH MEXaHIYHHMHU
BJIACTHBOCTSIMH JUIsl 3MEHIIEHHS ONOPY Pi3aHHIO Mif Yac
komanHs. lle 3abe3medye OCHOBY Ui OlOHIYHHX
JOCJIIKEHB OO0 ONTHUMI3allil FeOMETPUYHOI CTPYKTYpH
Ta  MEXaHIYHMX  BIACTHUBOCTEH  IPYHTOOOPOOHHX
3Hapsab [23, 27].

AmHamizoM mitepatypHuX mkepen [28, 43, 51]
BCTaHOBJICHO, IO 3 TOYKH 30py TiIPOAMHAMIKH TiIO
TBapuH BOAHOI (ayHm (pub, ccaBIiB TOIIO) — cami
pamioHansHI npupoaHi KoHCTpykKmii [8, 10]. Buxopuc-
TaHHS (QOpPMH Tilla TBapWH BOAHOI (hayHH HO3BOJITIOTH
3HHU3HTH OIp Ha 0OTiIKaHHSA poOOYOro oprany, 3adesre-
YyI04HU NP OMY €(DeKTHBHE MPOPi3aHHs CepelOBUIIIA.

[IpuBeneHuid aHami3 JITEPATyPHHUX JKEPEN MiaAKpec-
JIIOE  aKTyaJbHICTh BHMKOPHCTaHHS  MOpP(OJIOTiYHHX
BJIACTHBOCTEH I'PYHTOBOI 1 BOAHOI (hayHH NpH MPOEKTY-
BaHHI IPyHTOOOPOOHUX 3HAPSIb.

B nocmimkennsax [29] npencTaBieHo aHami3 crocodiB
3MEHIICHHS OIOPY KOHCTPYKHIHHUX €JEeMEHTIB 3a
JOTIOMOTOI0 PI3HUX pillleHs U 1HKeHepii MOBEpXHI.
[ToTouHi JOCHIMKEHHS B OCHOBHOMY 30CEpe/KEHI Ha
OCTaHHIX MOCSTHEHHSIX VY TPUOOJOTIYHIA MOBEMIHII
0l0IHCITIpOBAaHMUX IMOBEPXOHb 1 MaTepiamiB. Takox
MMOKa3aHo, 1110 iMiTallis 010I0TTYHUX TOBEPXOHB ITPHU3BEIIa
JI0 3HAYHOTO 3HIDKEHHS PiBHA TEPTS Ta ONOPY, CIPUAIOUH
PpO3po0IIi MPOTU3HOCHUX 1 AHTUAATE3IHHUX TTOBEPXOHb.

B poGoti [30] 3 MeTOI MOKpaIIeHHS po0oYnX
XapaKTEepPUCTUK 30MpajbHOI MallMHU MaHIOKH OyIIo
MIPOBEJICHO CTPYKTypHE OIlOHIYHE TPOEKTYBaHHS 11
KOTIJIbHOT JlonaTu. B3sBIIM Jamu cXifHOTO IBIPKYHA SK
OloHIYHMH TPOTOTHN, OYJIO CTBOPEHO HOBHH METOX
CTPYKTYpHOTO OiOHIYHOTO MPOEKTYBAHHS JIONATH IS
komaHHa (puc. 1). Byno 3amponoHOBaHO KOMITICKCHHUN
METO/]] OPIBHSAHHS IPOIAYKTHBHOCTI, SKUIl BAKOPHCTOBY-
€TbCA IUII BUOOpPY cXeM OIOHIYHOTO TIPOEKTYBaHHS.
JocmimkeHHs moKas3aiy, Mo MeTo Oi0HIYHOTO Ju3aifHy
MOXE€ He TUIBKM MOKPALIMTH 3arajibHi MeXaHiuHi
BJIACTMBOCTI KOMA&JBHOI JIOMATH, ajie TaKoX MOXKe
JIOTIOMOT'TH TIOKpalIUTH e(eKT 30MpaHHs MaHiOKH, IO
Jla€ HOBY 1JI€T0 JUIA CTPYKTYPHOT ONTHMI3allii KOHCTPYKIIiT
MaIlIuH A7 30MpaHHs BPOXKaIo.

Y  nmocmimkxenHi [31] 3ampomoHOBaHO — CHOCIO
pO3MyIIyBaHHS IPYHTY TIPUMYCOBOIO BiOpamii s
3MEHILICHHSI OIOpY Ta EHeproBUTpaTd. bioHIYHMMEU
MIPOTOTUIIAMH HETJIaJKUX pPOOOYMX OpraHiB TIIMOOKO-
pUXiIoBa4a B IIBOMY IOCHIDKEHHI OyiIM MypamrmHun
JmeB 1 maHromiH (puc. 2). AHANOTIYHI JOCIIKCHHS
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mpencTaBiieHi B cTarTi [32], e BUKOpUCTaHi 0araToKyTHI
TeOMETPUYHI CTPYKTYpH JIyCKU NaHroisiHa. Pesynbratu
MOKAa3aJd, 10 MOEIHAHHS BUCOKOYACTOTHOI BiOpawii Ta
HETJIAJKUX IIOBEPXOHb CIIPHSUIO 3HIDKEHHIO Koresii
I'PYHTY, 3MEHIIIEHHIO KyTa BHYTPILIHHOTO TEPTS B IPYHTI,
pYHHYBaHHIO IIApy BOISHOI IUTIBKM Ha IIOBEpPXHIi
KOHTaKTY 13 IDYHTOM.

brwer prodfibe ['\ ¥
‘ uppen prufile

lower prafiie |

Puc. 1. bioniune npoekTyBaHHS poOOYOTO OpraHy
30MpalibHOT MaIllMHA MaHIOKH Ha OCHOBI JIaln
CXIJIHOTO IBIpKYHa
JDicepeno: [2].

VY nocmimkenni [33] OioHiuHY KOMOIHOBaHY TPYHTO-
00poOHY MammmHy [ TDIHOOKOTO  PO3MYUTyBaHHS
cTepHi Oymo po3poOieHO 3a JOTOMOrOK OiOHIYHOTO
aHanizy. basyrounch Ha yHIKanbHId MOJENi KycaHHS
POTOBHX amapaTiB capaHd Ha MigmIeNnax KyKypyasH,
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OlOHIYHMI TPUCTPIH AN pyHHYBaHHS CTEpHI OTpHUMAaB
HOBY 0ararocerMeHTHy 3y0uacty OIOHIUHY CTPYKTYypy
(puc. 3) Ta cumeTpuuHNi 00epTANBHUI PyX, IO MOTIIO
3HAYHO 30UTPIIMTH IIBUAKICTE pPYHHYBaHHS CTEpHI
1 3MEHIIUTH OIIIp 0 JYILEHHS CTEpPHi.

Puc. 2. Koncrpykuist rinbokoposmynryBadiB

3 BiOpaliiHUM EJIEKTPOHHUM JBUTYHOM:
b — Bibpytounii pobounii opran rMMOOKOPO3IyIIyBaya; ¢ — 610HIYHI
nporotuny; d — podoui opranu rIMOOKOPO3IyLIyBaya
Jocepeno: [2].

B crarti [34] Buxons4u 3 npoinio Ta po3TamryBaHHs
IIUITIB TePEeJHBOI KIiHI[IBKA OOTOMONa, a caMe BEIHKO-
TOMIJIKOBOI YacTWHH, Oyl po3poOieHi pixydi esa
3 BimmoBimHUM mpodimem 3y0iB (puc. 4). 3a pes3ynb-
TaTaMH YHCENbHOTO MOJICNIIOBAHHS 1 EKCIIEPUMEHTIB
BCTAHOBJICHO, 1110 OIOHIYHI Jie3a 13 3a3yOpeHUMH KpasMu
MPOJIEMOHCTPYBAIX Kpally e(eKTUBHICT pi3aHHSs.

O Scrrated structure
O Symmetrical rotation

/;’H ,..\ 7o

Puc. 3. Korcrpykuis po604oro oprany rimmOOKOT0 po3IylIyBaHHS CTEPHI 3 BAKOPHCTAHHIM

YHIKaJbHOI MOJIEJI POTOBHX arapariB capaHu
JDicepeno: [4].

Femur
A

Tibid spines

‘\
Femur spines

g

Puc. 4. Konctpykuis 6i0HI9HOTO Je3a i3 mpodiieM Ta po3TallyBaHHAM IIUIIB epeIHBOI KiHI[IBKH O0roMoia
Lcepeno: [5).
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VY crarri [35] HaBeAGHO METOOM Ta pE3YJIbTaTH
MOJIC/TIOBAHHS B CLIBCHKOTOCIOAAPCHKIiN OloMexaHilii,
10 JIO3BOJIMIIO OOIPYHTYBATHU aalTOBaHi 10 IPYHTOBOTO
cepelloBHUIlla MOJETI pOOOYMX OpraHiB KyJBTHBATOPA
Ha OCHOBI NMOBOPOTHHX IUCKIB i3 3yOamu. bionoriyaum
MPOTOTUIIOM MLi€l KOHCTPYKLII € pHIoYa KiHIlIBKa

JKyka-Hocopora (puc. 5). 3acTtocyBaHHS HOBOTO THITY
pobounx opraHiB — 3y04acToro IUIOCKOTO JIHCKa,
CKOHCTPYHOBAHOTO 33 OI0HIYHOI MaHEPOIo, IiJABUIINTD
epeKkTuBHICTE OOpoTBOM 3 Oyp’sHamMu Mg yac
MDKPSITHOTO OOpOOITKY IPYHTY, a TaKoX 3MEHIINTb
TATOBHUH OIIp.

S | =

Puc. 5. KoHctpykiist poO0oumx opraHiB KyJIbTHBaTOpa Ha OCHOBI TIOBOPOTHHUX JIUCKIB 13 3yOamu

Ha OCHOBI KiHIIIBKH )KyKa-HOCOpOTa
Lcepeno: [7)].

VY crarti [36] HaBemeHO MeETOAW Ta pE3yJbTATH
3aCTOCYBaHHs OIOHIYHOTO MIiJXOXy B CHUCTEMi arpo-
MEXaHIKH, 1110 JJO3BOJIIIIO TEOPETHIHO OOIPYHTYBATH OC-
HOBHI MapaMeTpu MoJelli poOOYnX OpraHiB XBHIISICTHX
IUCKIB 3a ABOMa OiOHIYHHUMH MPOTOTHUIAMHU (puc. 6) —
pHUIOUOI0 HIKKOIO Ta padiaJbHAMH pedpaMH TUCKIB
JIBOCTYJIKOBOT ~pakoBHHA ICTIBHOTO cCeplenoioHOro
momtocka (Cerastoderma edule) 1 putodya HOra KykKa-

Geotrupes stercorarius
Puc. 6. KoHCTpyKIIis poO0OYHX OpraHiB XBIIISICTHX JUCKIB 32 IBOMA OIOHIYHAMU MPOTOTHTIAMH:
PUIOYOIO HIHCKOI Ma padianbHumu pebpamu OUcKie 080CMYIK080I pakosuHa icmignozo cepyenodionoeo momocka (Cerastoderma edule) i puroua
Ho2a JicyKa-eHotlosuka 3suuaiinozo (Geotrupes stercorarius)
Lcepeno: [8].

VY crarri [37] Merox OiOHIYHOTO IPOEKTYBAHHS
BUKOPUCTOBYBABCS IS 3MEHILICHHS €HEProCIIOKUBAHHS
po3myIryBada IpyHTY. BiOHIWHI CTPYKTypHI €JIeMEHTH,
TOOTO TPHUKYTHE IOJOTO 1 CTiiika, OynM HAaTXHEHHI

rHoWoBHKa 3BHYaiiHOTO (Geotrupes  stercorarius).
Mopnens poOodnx OpraHiB XBHJICTIOMIOHMX JIUCKIB
JI03BOJISIE 30€perTd NPOTHEPO3iiHY CTIHKICTH TIPYHTY
Y BEpXHBOMY OKYJIBTYPEHOMY IIIapi 3 METOIO 30epeKEeHHS
WOTO CTPYKTypH Ta CTepHBOBOTO (OoHY Tmpm 0e3-
BiIBAIBHOMY OOpOOITKY TIPYHTY B CHCTeMi IpPYHTO-
3aXMCHOI0 3eMJIEpOOCTBa 3a TexHoorisMu «Verti-tilly
1 «Strip-tilly.

peOEepHOI0 CTPYKTYPOIO INTAKOIAHOT JIYCKH IIKIPU aKyJIH,
sika Mae Hu3bkui omip. Lli enmemenTn Oymm 3acTOCOBaHI
IUT PO3POOKH MIeCTH OI0HIYHMX TITHOOKOPO3IyIIyBada
JUTS 3MEHIIICHHS CIIO’KUBAHHS eHeprii (puc. 7).
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Puc. 7. Koncrpykuis pobounx op;éHiB riboKop

,#ﬁ."'

03MYIIyBaviB, TPUKYTHE JIOJIOTO 1 CTiiKa SKHX

OyJin HaTXHEHHI peOepHOI0 CTPYKTYPOIO TUIAKOIAHOT JIyCKH IIKIPH aKyix
Licepeno: [9].

VY crarti [38] Ha ocHOBI mnpuHIMITy OiOHIYHOT
imKeHepii onTUMi3aliio TpaauuUiiHOi JsomaTH OyIo
MIPOBEJICHO 3 ypaxyBaHHSIM OlOHIYHMX KPUBUX CTPYKTYpH

- Smm

Ta MopdoJIorii KirTs Ha Horax crpayca (puc. 8). bioniuna
jonara mHepeBeplidia TpaguliiHy 3a KpUTEpieM
3HIKCHHS OTIOY.

5 O

Puc. 8. KoHcTpykiis 610HIYHOT JJonaTé HAa OCHOBI O10HIYHMX KPUBHX CTPYKTYPH Ta MOP(OJIOTii KirTs Ha HOTax crpayca
Jcepeno: [10].

VY crarti [39] oOrpyHTyBaHHI OCHOBHI IapameTpu
MoJienli  poOOoYMX OpraHiB  KyJBTHBATOPA-TIOCKOpi3a
IUTE 0OpOOKM TPYHTY Ha CTEpHI 3 BUKOPHCTaHHAM JBOX
O10HIYHUX MIPOTOTHUMIB (puc. 9) — BiAIOMOMIOHOT IeIenn
Kyka-ckapabes: (Scarabaeus sacer) Ta puUIOYOro HiXKa

3BUUaiiHoro rHoWoBuka (Geotrupes  stercorarius).
Mozens pobodoro opraHy KyJIbTHBAaTOPa-ILIOCKOpi3a
IO3BOJIsIE 30€perTd BEpXHIO CTEPHIO Ta 3a0e3lednuTH
MIPOTUEPO3iifHy CTIMKICTh TIPYHTY B CHCTEMi IPYHTO-
3aXUCHOTO 3eMIIepoOCcTBa 3a TexHoJoTier «Mini-till».

~

Mo

Puc. 9. KoHCTpyKIIisi KyJIBTHBATOPA-TIOCKOpIi3a Uisl 0OPOOKH IPYHTY Ha CTEPHI 3 BUKOPHCTAHHSIM JJBOX OIOHIYHHX MPOTOTHUITIB:
6i510n0016101 Wenenu Jcyka-ckapabesi (Scarabaeus sacer) ma putouoeo Hidxcka 3guuatinozo enotiosuxa (Geotrupes stercorarius)
Jcepeno: [11].

Scientific Progress & Innovations e 27 (4)



VYV nmocmimkennsax [40] po3poOieHO KOHCTPYKILIO
OYKMCHHKA CTEPHI KYKYPY/3H Ha OCHOBI O10HIKU MEPEHIX
KIHI[IBOK KpoTa (puc. 10). 3a 10NMOMOroI TEopeThy-
KOMII'IOTEPHOTO ~ MOJEJIIOBAHHI Ta

HOTO  aHai3y,

Scapula

Humerus

OIITHMI30BaHOTO JM3aifHy JUIsl TeCTYBaHH: 0yJI0 BUBUCHO
MeXaHi3M OIOHIYHUX OYMIIYBadiB, sIKi MaJI MOP(OJIOTio
pyXy MepelHixX KiHIIBOK 1 CTPYKTypHY MoOpQoorito
TIePEeTHBOTO KITTS KPOTa.

Puc. 10. KoHCTpyKIIisi OUMCHUKA CTEPHI KyKYpYyI31 Ha OCHOBI O10HIKM NepeHiX KiHIIBOK KpoTa
JDrcepeno: [12].

B nocmimxkennsnx [41, 42] pospobiena OioHiuHA
KOHCTpPYKIisg 3yO4yacToro kojieca Uil IMIPHHTHHTY
IPYHTYy Ha OCHOBI I'€OMETPHYHOI MOIIOHOCTI PHIOYHX
Kirrax T1BapuH (puc. 11). byno BusBieHo, mo
MEXaHi3M IPOHUKHEHHS B IPYHT OiOHIYHOTO 3y04acToro
KoOJIECa MOBOAMBCS K IIHJIA, IO ITOAIOHO /10 MOBEIIHKU
pUTTS TPYHTOBHX TBapwH. [eomerpis 3yOdacToi

-
’
a. Mole rat (Seaptochirus moschatus )28

arientalis Burmeister

c. Pangolin (Manis pentadactyla)™

700 um

Sermed
structure

b. Mole enckets (G -’fr.‘m.'pr:r
V1291

CTPYKTYPH Ma€ 3[aTHICTh A0 MaKCHMaJIbHOT KOHIIEHTpa-
il HaIpyTy B IPYHTI, IO MiJBUILY€E CXUIBHICTh IPYHTO-
BOr0 Marepiasly a0 pydHyBaHHA. Lli pesynbraté
BKa3yOTh Ha T, 110 OiOHIYHHN IiJIXi/, HATXHCHHUIA KOH-
BEPICHTHOIO CBOJIOIE€I0, € HOBUM 1 BUTITHHM ISt
PpO3pOoOKH HOBHX POOOYHX 3HAPAIH s pOOOTH 3 IPYHTOM
JUTS OTITUMI3AIIi] IKOCTi pOOOTH Ta 3MEHIIIEHHS OTIOPY .

D]

Serrated

siructure

d. Dung beetle ( Copris ochus
Motschulsky)P*"

Puc. 11. bioHiuHa KOHCTPYKILis 3y0UacToro kKojeca JUIs IMIPHUHTHHTY I'PYHTY Ha OCHOBI T€OMETPHYHOT

MOMIOHOCTI PHIOYUX KII'TAX TBaPHH
Jcepeno: [13].

B poGoti [43] po3pobiieHO OiOHIYHY KOHCTPYKIIiFO
COIIHMKA 13 LEHTPAJbHUM JIEMIIIOM JUISi BHECEHHS
piokux 1nOoOpWB  Yepe3 BIOKpUTY OOpO3HY, sfKa
IPYHTYETbCSI Ha OOTIYHIM KpUBI TiTa OCETPOBHX
(puc. 12).  Pesympratn  BHIpOOYBaHb  ITOKa3allH,

IO TOPIBHSHO 3 COIIHUKOM i3 CTPIKHEBHM JIEMillIeM
omip BiIKpUTOi OOPO3HM Ta MOMIKO/KEHHSIM TIPYHTY
OIOHIYHOTO COIIHUKA ISl TIIMOOKOTO BHECEHHS PiAKHIX
JIOOPUB LISl OCETPOBHUX € MEHILIUMHU.
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Rostrum

Tail

Head

Fertilizer Spout Fertilizer Sp

Puc. 12. bioHiYHa KOHCTPYKIIiSI COITHAKA i3 IEHTPAIBHIM JEMIIIIOM JIJIsI BHSCECHHS PiIKUX JOOpHB

Yyepe3 BIIKPUTY OOpO3HY, KA IPYHTYETHCS Ha OOTIUHIM KPHBIH Tila OCETPOBUX
Jcepeno: [14].

B poGoti [44] HaBemeHO pe3yNbTaTH MOCIIIKEHHS
KOHCTPYKIIi Jie3 TpyHTOOoOpoOHWX opraHiB (puc. 13)
HAa OCHOBI CTPYKTYpH Tida MOKPHIi-OpOHEHOCIIST
(Armadillidium vulgare). ExciepuMeHTalbHI pe3yIbTaTH
MOKa3ajM, 1[0 HAa CyXOMY IPYHTI IUIOCKI Ta OlOHIYHI
Jie3a Malll OJTHAKOBY CHIJIy ONOpY. Y BOJIOTOMY IpPYHTI
OiloHIYHE JIe30 TPU3BOJAMIO JIO HAWHIDKYOI CHIIH
JI0OOBOT'O OMOpY, LIO MOSICHIOBAJIOCS LIBHIIINM PyXOM
nrapy IpyHTy Ha MOBEpXHI Jie3a.

FETLREREEET

Puc. 13. bioHiYHa KOHCTPYKIIis Jie3 TPYHTOOOPOOHIX
OpTaHiB Ha OCHOBI CTPYKTYPH Tijla MOKPHILi-OpOHEHOCIIA

(Armadillidium vulgare)
Locepeno: [16].

Jns ontumizarii mporecy NpOHUKHEHHS B IPYHT Y
nociimkenHi [45] Oyno po3poOieHO Ta BHTOTOBICHO
ITiCTB 3pa3KiB 3HAPSIh HA OCHOBI KOHTYDIB 3y0iB O0pcyka
(puc. 14). B pe3ynbraTi YHUCENBHOTO MOJECITIOBAHHS
1 eKCIIepUMEHTAJbHUX  JOCH/UKEHb  BCTaHOBIJIEHO,
0 KOHTYpU OOpCYKOBHX 3yOiB 3MEHIIYIOTh CHIIY

MIPOHUKHEHHS, 3MIHIOIOYH HAIPSIMOK CHJIM Ta ONTHMI3Y-
FOUM BJIACTHUBOCTI IPYHTY. 3a pe3yibTaTaMy JOCIiKEHb
BH3HAYCHO ONTHMAaJbHY Oi0HIYHY KPHBY MTPOHUKHEHHS B
PI3HI THITK IPYHTIB.

-~

L

Puc. 14. bioHiuHa KOHCTPYKILis JIe3 TPYHTOOOPOOHUX
OpTraHiB Ha OCHOBI CTPYKTYPH Tijla MOKPHLi-OpOHEHOCIIS

(Armadillidium vulgare)
Locepeno: [17].

¥

B poGoti [46] BueHi HATXHEHHI KOMOIHOBaHHM
PYXOM TIIO3/I0BXKHBOTO pi3aHHSI IPYHTY Ta OI4HOTO
KUIAHHS  IPYHTY  CXiIHUM  [BIPKYHOM-KPOTOM,
Oyino po3pobiieHo OioHIYHE 00epTOBE JIE30 3 KOHTYPOM
KpUBOIO Kpalo BHUIMKH TMEPeJHhOI YACTHHU KIITA

(puc. 15). Mexaniyauit 1 KIHEeMaTH4HHWI  aHaNi3
0i0HIYHOTO 00EpPTOBOrO Jie3a BUSIBUB HOTO PLKYUHid
MexaHi3M. Pesynbratm  mnokaszanu, 1o  OioHIuHE
obepToBe €30, 3acHOBaHe Ha Kpai eKckaBallil

Ta MOBEPXHI CKCKaBAIll MEPIIOro KirTs KpoTa-IBipKyHa,
MaJi0 HaWOLIbIIy BiACTAaHP METAaHHS Ta HaAKOUIBIITY
KUIBKICTh pO3ipBaHUX 3B’ SI3KiB.
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Puc. 15. bioniune obepToBe J1e30 3 KOHTYPOM KPHUBOIO KII'Tsl CX1IHOTO LIBIpKyHa-KpoTa
Jcepeno: [18].

OCHOBHOIO 0COOJHBICTIO TOJIOBU KaOaHa, sIka BUKOPHC-
TOBYETBCS LISl XK, € IepeIHs YaCTHHA, sIKa 32 (DYHKIIISIMH,
HABaHTA)KEHHSIM 1 CEPE/IOBUILIEM CX0XKa Ha rPEOiHb.

Y crarri [47] romoBa kabGana Oyna oOpaHa sK
OiloJIOTIYHMK TPOTOTHI It PO3pOOKHM HOBOTO ITij-
ropranbauka (puc. 16). CridkicTh 10 TPOHUKHEHHS

200 cm

—— Ridge curve

_~ Profile curve A

Profle curve B

Profile curve (

Profile curve D

20 an

Profile curve |

OlOHIYHOTO 1 TpPagUmiHHOTO MIATOPTANBHHUKIB Oyia
nepeBipeHa Ha PI3HUX HIBHAKOCTSX. Pe3ynbratn
BUIPOOYBaHb MOKAa3aJd, 10 OIOHIYHUI IMIATOPTAILHUK
MaB  HaWKkpamuid  Koe]illieHT 3HWKEHHS  OIOopy
OPOHUKAHHIO.  AHAQJIOTIYHHNA  OPUHIMI — M00YIOBH
3HAPSAA 3aKIaficHui B poboTi [48].

Puc. 16. Koncrpykiist 6i0HIYHOTO MiArOpTaIbHUKA HA OCHOBI FOJIOBU KabaHa
JDcepeno: [19].

B nocmimkennsx [49] Oymo po3poOIIeHO BUCOKO-
epexTHBHE OiOHIUHE 3HAPSAAAS [UIA PO3MYLIyBaHHI
IPYHTY Wix dYac 30WpaHHA MOpPKBH, IO 3a0e3medye
MEHIIWH oIip IPYHTY. B sKoCTi 0i0OHIYHOTO MPOTOTHITY
Oysno obOpaHo kirti Oopcyka (puc. 17). B poboti
PO3pO0JIeHO KOHCTPYKILIT Kpuit 3Hapsiaas. Bipryanbuuit
CHUMYJISIIIAHUNA €KCIIEPUMEHT T0Ka3ye, IO CTBOPEHE
OloHiyHe 3HapaQIsl MoXe e(EeKTHBHO BHPIIIYBaTH

MpoOJIeMH HHU3BKOTO DIBHS TOIIKOMXKEHHS IPYHTY Ta
BHCOKOTO HOTO OMOpPY Ta BHCOKOi KUTBKOCTI Opaky
MOPKBH, & TAaKOXK IIOKPAIIY€ SIKICTh 30MpaHHs BPOXKAO Ta
e(eKTUBHICTE  MOPKBO30HWpalbHUX  KOMOaWHIB 1
BIZIMOBiIa€ BUMOTaM arpoTeXHIYHI BHUMOTU 30MpaHHs
MOpKBH. AHanoriuHa OloHika Oyna BHKOpHUCTaHA
B po6oTi [50] anst po3poOku GiOHIYHOTO 3HAPSAIS IS
PO3MUJICHHS PIAKKX TOOPHB sl TTHOOKOTO BHECEHHSI.

Puc. 17. KoHCTpyKIIis BECOKOS(DEKTUBHOTO O10HIYHOTO 3HAPAIAS JUIS PO3MYITYBaHHS IPYHTY

i 9ac 30MpaHHsI MOPKBH Ha OCHOBI KiI'TiB OOpcyka
Jcepeno: [21].
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Cratrss [51] poskpuBae OIOCHCTEMHUH MiaXixm
JO0 OOIPYHTYBaHHS KOHCTPYKIIH MpPYKHHX pPOOOYHX
OpraHiB KyJIbTHBATOPA-IUIOCKOPI3a, sKi 30epiraroThb
MPOTUEPO3iHY  CTIHKICTh IPYHTY y  BEPXHBOMY
00pOOJIIOBAHOMY IUIACTI 3 METOH 30EpeXKEHHS HOro

CTPYKTYpH 1 cTepHeBoro (oHy 0e30TBaIbHOI 0OpPOOKH
IpyHTy 3a TexHojoriero «Mini-Tilly. TIpoananizyBaBiiu
OymoBy Ta TpHHLMUI poOOTH cKara-porada, Oyia
po3po0iieHa KOHCTPYKIiSI 3alIPOIIOHOBAHOTO KYJIBTHBA-
TOpa-1mIockopisy (puc. 18).

Puc. 18. KoHcTpykirist 610HIYHOTO KyJIbTHBATOPA-IJIOCKOPi3a HA OCHOBI CKaTa-porava
Jcepeno: [23].

Sk 3a3HaueHO B poOOTI [52] KOHCTPYKILisI Ta MaTepia
3y0iB ¢pe3n € OAHMMH 3 KIIOYOBHX €JIEMEHTIB Yy
IpiOHOMY pPO3pHBaHHI BepXHBOrO mapy IpyHTy. L{00
NOKPalIUTH €(PEeKTUBHICTH OOPOOKH IPYHTY IpOOHIIb-
HUMH PDKY4YMMH 3y0aMH, 3arpoIlOHOBaHO OiOHIYHUIA

= ‘+PTFE+FAA-> ‘

MPOTOTHUI PIKYYHX 3y0iB, HATXHEHHHUH KITTAMH OOpcyKa
(puc. 19). Kpim toro, noBepxHs 3y0iB pe3u Oyna Mojau-
(ikoBaHa aHTHAArE3IMHUM TOKPUTTAM. PesynbraTu
MoKaszajid, M0 PiXydi 3yOu 3 OiOHIYHOK CTPYKTYPOHO
MOXYTh €(PEKTHBHO 3MEHIIYBAaTH CEPEAHIH OIip pi3aHHIO.

3.86 -
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0 1

conventional

cutter teeth

uncoated bionic coated bionic
cutter teeth cutter teeth (10pum)

Puc. 19. Koncrpykiisi 3y0iB ¢pe3n Ha OCHOBI OI0HIKH KiroTh 60pcyka
Jicepeno: [24].

VY crarri [53] ycmimHo 3MonentoBaia epeKkT Toro,
o0 JOJIOTO TIHOOKOpO3MyIIyBada OyB 37IaMaHHN
OioHiyHMM po3myinyBadeM. Cuily Jamd KpoTa IIij 4ac
BUKOITyBaHHS TIPYHTY CIOYaTKy IpOaHali3yBajld 3a

JIOTIOMOTOI0 MaTeMaTHYHOT MOJIei, a MOTIM OYJI0 po3po-
6seHo GlOHIYHMI TIIMOOKOPO3MYIIyBay, KU BiIIOBIIaE
BUMOTI'aM PO3KOIIOK, MOEIHABIIHN CTPYKTYPY KIrTs KpoTa
31 cTaHAAPTHUM MIHOOKOpOo3myITyBaueM (puc. 20).
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Bionic subsoiler-C had the best breaking
effect on the soil plough pan layer.
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Puc. 20. Konctpykiiist joota rimmboKopo3mylyBaya Ha OCHOBI CTPYKTYPY KirTs KpoTa
Jcepeno: [25].

o6 BupimmTH TPoOIEMY BHCOKHX EHEPTOBUTPAT
y nocmimkeHHi [54] Oymm po3pobneni OiomiMeTHUHI
poTaliiiHi IpyHTOOOPOOHI Jie3a [Uisi 3HWKEHHSI KPYTHOTO
MOMEHTY Ta IOTPeOH B €HEeprii Ha OCHOBI T€OMETPUYHHUX
XapaKTEePUCTHK II'STH MEPEAHIX KIITIB  CJICIHCIB,
BKJIFOYAIOYM KOHTYpPHI KpUBI TI’ITH KIHYMKIB KiITiB
Ta CTPYKTYpHI XapaKTePUCTUKH 0araTOK/IaBIIOBOT
koMmOiHauii (puc. 2I). OnrumanbHe je30 Oyno oOpaHO
3 ypaxyBaHHSAM TPboX (DAKTOPIB: BiAHOIICHHS IIHPHHH
Kirts mo OIi4HOi BiJCTaHI, KyTa HaxWiIy KOMOiHaIil
3 KUTBKOMAa KITTSAMH Ta IIBHUAKOCTI oOepTaHHS dYepe3
TPYHTOBI JIOCIIANTH. AHAIOTIYHI Pe3yIbTaTH OTPUMAaHI B
JOCITIHKeHHSX [55].

Puc. 21. KoHcTpykuist poTaniifHoro rpyHT000poOHOTO
Jie3a Ha OCHOBI TEOMETPHUYHUX XapaKTEPUCTUK 11’ ATH
MIEPEIHIX KIiTTiB CICMUCIB
Locepeno: [26].

[TpoBenenuii anaiz 1eMOHCTPYE Te, IO IHKUHIPHHT
OlOHIYHMX  TPYHTOOOPOOHMX  3HAPSAb  JIO3BOIISE
MIIBUIOUTH 1X €(QEeKTUBHICTh 32 pPaxXyHOK 3MCHIICHHS
SHEPrOBHTpPAT 1 MOKPAIICHHS NPOLECY PO3MyIICHHS

TPaHTOBOTO CEPEIOBUINA i pi3aHHSI POCIMHHUX 3aJHIIKIB.
BioniuHi TexHi4HI 3aco0u B 3B’I3Ky 3 iHpOpMaIiitHIMU
TEXHOJIOTISIMH, IHTEJIEKTyalbHUMHA cHUCTEMaMH
KEepyBaHHAIM Ta Cy4YaCHUMH TEXHOJIOTiIMU MiHIMaJIbHOTO
00po0iTKy TpyHTY 3abe3medyloTh Kpamie 30epiraHas
Ta PO3MOALUICHHS BOJIOTH B IPYHTI, @ TAKOXK Kpalle Horo
yIOOpEeHHS, 110 NPU3BOAMWTH JO IMIABHIIEHHS BpO-
JKaWHOCTI PU HU3bKUX BUTPAT.

B monorpadii [16] cTBopeHa MeToanKa i BiqmoBinHa
CTPYKTYpPHa CXeMa pO3pOOKM ¥ OIHKH 30HAJTBHHUX
TEXHOJIOTIM Ta TEXHIYHMX 3aco0iB OOpOOITKY IpPYHTY.
Jana cxema Birodae 10 OCHOBHUX ITyHKTIB:

— aHaJi3 6araTopiYHMUX AaHUX BOJIOTOCTI IPYHTY;

— BU3HAUCHHS 3MiHH arpoQi3WdHUX 1 PEOTOTIYHIX
BJIACTUBOCTEU IPYHTY;

— BU3HAYCHHS (DaKTOPiB, MO € IIMITYIOUHMH, IS
KOHKPETHHUX I'PyHTOBO-KJIIMAaTHYHHUX YMOB;

— BU3HAYEHHA EMIIIPUYHUX 3alIeKHOCTEH BIUIMBY
CTaHy OpHOTO TOPU3OHTY Ha BPOXKAHHICTH CLIBCHKO-
rOCIOJIAPCHKHUX KYJBTYD;

— po3poOKa TeXHOJIOTiH MeXaHi30BaHOTO OOpPOOITKY
IPYHTY 3 HA0OpPOM IPYHTOOOPOOHHX POOOUYKX OpraHiB;

—po3pobKa  MexaHIKO-MaTeMaTHYHHX  Mopejiel
B3a€MO/1ii IPyHTOOOPOOHNX POOOYHX OPTraHiB i3 IPYHTOM;

— BHOIp 3a pe3yibTaTaMH TEOPETUYHHX IOCIIKEHb
i3 ypaxyBaHHSM CBITOBOTO JIOCBily OCHOBHHX KOHCTPYK-
TUBHO-TEXHOJIOTIYHUX TapaMeTpiB poOOYMX OpraHiB
IpYHTOOOPOOHHX MAIIWH;

— IPOBEACHHS  EKCIEPHUMEHTAIBHHX  JOCIIJDKEHb
pobouNX oOpraHiB-aHANI3aTOpiB Ha OCHOBI MaTeMaTH-
HOT'O IJIaHyBaHHS €KCIIEPUMEHTIB;

— BU3HAYCHHS pal[lOHAJIbHUX MapaMeTPiB TEXHOJIOTiH
Ta TEXHIYHUX 3aC00iB;

— ampo0ariis 3arpoNOHOBAHOI TEXHOJIOTIT 00pOOITKY
IPYHTY Pa3oM i3 HOBUMHU PO3POOJICHUMH 3HAPSASIMH.

Takoxx B poOoti [16] 3a3HavaeThCs, IO LIS
3OIMCHEHHS TOUIYKOBUX pOOIT y PpI3HMX 30HAaxX He
NOTPIOHO BHUTpa4YaTH KOIITH HA CTBOPEHHS HOBHX
EKCIIEpUMEHTAILHUX POOOYMX OpraHiB. 3aMiCTh L[bOTO,
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PEKOMEHIYETHCSI TPOBOAMTH  JOCHIKCHHS THUIIOBHX
pobounx oprasiB-aHamizaTopiB. MeToauka 06a3yeTbes
Ha IJIecCnpsMOBaHOMY J000pi mapaMeTpiB pobouYnx
OpraHiB 3a JOMOMOTOI0 ONTHMI3allii 6aratopakTopHOro
EKCIICPUMEHTY.

[IpuBeaeHa MeTOIMKA TIHCHO T03BOJISE B 3arajibHOMY
CCHCI MPOEKTYBAaTH IPYHTOOOPOOHI poOoYi opraHu
3a TpamuIliifHUMU MeToaamu, ski Bimomi me 3 1900 p.
(uaciB Topsiukin B. B. [56] 1 Bacumnenka I1. M. [57]).
OmHak BOHa HE  MICTUTh  Cy4YacCHHX  METOJIB
MozemoBanHs, ki ocHoBaHi Ha CAD/CAE-cucremax,
CY4YacHHMX IH)KEHEpHHX Hporpam oOpoOKM pe3yibTaTiB
eKCIIePUMEHTAIBHIX JTOCTIKeHb, a TaKOX OlOHIYHHX
MIPUHIIUIIB TPOEKTYBAHHSI.

Tomy, cnupar4Yuch Ha BIACHOMY JOCBILy YHCEIb-
Horo wmojentoBanus [58-60], anamizy nokomorii Ta

: Texuonorivni BHMOTR

mopdosorii  TBapuH [61] 1 0OpoOKM pe3ynbTaTiB
eKCIIepUMEHTANBHAX ~ JOCTIKeHb [62] [TOTIOBHEHO
METOJUKY TPOEKTYBaHHA IPYHTOOOPOOHHMX 3HAPSAb,
aKy Oymemo HasuBaTH «lHXWHIpHHT  OlOHIYHHX
TEXHIYHHX 3aC00iB 00pOOITKY IpyHTY» (puc. 22).
[Ipencrasnena METOJIUKA MIPOEKTYBaHHS
IPYHTO-0OpOOHMX 3HApsIb MICTUTH 5 OJIOKIB: TEXHO-
JOTiYHI BUMOTH, OI1OHIYHI NPUHLIMIM HPOEKTYBAHH,

YHCeJIbHE MO/IEITIOBaHHS, eKCIIepUMEHTAIIbHI
JOCHI/KeHHS,  BUpOOHMYI  BHIpoOyBaHHS.  Bilox
«TexHomoriyHni BHUMOTH» BW3HA4Ya€ BXIiOHI JaHl

IUTA TIPOBENEHHS IPOEKTYBaHHS, a caMe arpoQi3udHi
i peoJyoriyHi BIACTHBOCTI TpaHTy, SKI 3aJieXaTbh
BiZl #foro Tumy, CKJIaay 1 BOJIOTOCTi, Ta TEXHOJOTIl
00pOOITKY IPYHTY.

Texwonoris oOpobiTKY rpyHTY (OCHOBHUIT [

Arpodiznuni i

NOAMUEEHI, OCHOBHHI Ge3nonnLEBHIi,

Bonoricrs rpyHry ]

peonoriumi :

nopepxHernii; nepeanocisumii; 1oaarkosnii

[ Tun 1';3_\’H'I'_\" ][ CNJIMII'P}"H'l}" ] L

WIACTHBOCTI IPYHTY ]

bioniuni npusmMnu npoekTY BAHN

& Mopdonoriuni PeBepc-IHKHHIPHAT
BIACTHBOCTI
TPYHTOBOI 1

BOHOI hayHn

Maremariuni Moaeml
(opmu 1 noeepxHI

YucenbHe Mo 1I0BAHA

3D-monens GioHIYHIX PoDOUITX OPraHin
rpyaToobpodnnx Mammn (CAD)
L
Uncenpna Mozenb B3aemMomi GloH14MHIX pofoumx
opranis rpyHTo00poGHIX MammH i3 TpyHToM (CAE)
[ ]

‘—!

[eomeTpuunmii popaxyHok
GioniuHux pobounx opranis
TPYHTOOOPOOHIX MAITHH

3aKOHOMIPHOCTI Npolecy B3acMoaii podounx
OPraHiB i3 IPYHTOM
3
JlianazoHn KOHCTPYKTHBHO=TEXHONOTTHHHX
napamerpig podouHx OpraHie

BupoGuuui Bunpodysanus

BupoGanui sunpobysanns
GioHiYHIX pOBOIHX OPraHiB y cKnajii
IPYHTOODPOOHIX ArPEraris Ha NOCAIIHOMY Mo

!

EexTHBHICTE BHROPHCTAHHA
OioniuHix poboUMX OPraHie ¥ Ckaal
rpyHTo0OpobHIX arperaris

Excnepumentanbui 1ocaizkenns
ExcriepuMenTaibil 10CHpKe s OIOHIMHNX

POGOMMX OPTaHiB Y IPYHTOBOMY KaHami

MexaHIKO-MaTeMaTHUHA MOJE b B3AEMOIT
rPYHTOOOPOGHIX poGOMHX OPraniB i3 TPYHTOM

OGrpyHToBan! pationaILHI apaMeTpr
IPYHTOOOPOOHUX podoHHX Opradis

Puc. 22. [HxuHIpUHT GIOHIYHMX TEXHIYHUX 3aC00IB 0OPOOITKY IPYHTY
ﬂOICQPEJZO.' CKJIaA€HO aBTOpaMH.

Bimoxk  «YUuceapHOrO MOJETIOBAHHS» MICTHTHUCH:
3D-monens OioHIYHMX pPoOOOYMX OpraHiB  IPYHTO-
06po6Hux MamiuH (CAD), uncenbHa MOJENb X B3aEMOJIT
i3 rpyarom (CAE), oTprMaHHi 3aKOHOMIPHOCTI TIpoIiecy
i€l B3aeMopii, BU3HAYCHHI Jiarma3oHu KOHCTPYKTHBHO-
TEXHOJIOTIYHUX  MapamMerpiB  poOOYMX  OpraHiB.
Biok «ExcriepuMeHTabHI JOCTIIKSHHSD € TPaIUI[iHUM
6arato()akTOPHUM EKCIIEPUMEHTOM, OJHAK CTBOPEHHS
MEXaHIKO-MaTeMaTUYHOT MOJENi B3a€EMOil IPYHTO-
00poOHHUX POOOUYMX OPraHiB i3 IPYHTOM 1 OOIpYHTYBaHHS
pamioHaNbHUX TapamMeTpiB  BigOyBaeTbCs 3  BUKO-
PHUCTaHHSM Cy4YacHHUX IHXKEHEPHUX IPOrpaM, HapUKIIAI,
Wolfram Cloud. Bbiox «BupoGuudi BuipoOyBaHHD»
€ TaKoX TPaguIiiHUM, OJHAK WPU JOCIHIIKESHHIX
BHKOPHCTOBYETHCS CyJacHi BUMipIOBAIbHI KOMIUIEKCH Ha
ocHOBi GPS-TpexkiHry, TeH30MeTpii TOoIIO.

BucHoBku

[puBeneHuii aHami3 MOP(OIOTIYHUX BIACTUBOCTEH
IPYHTOBOT 1 BOJHOT (hayHM MiJKPECTIOE aKTyallbHICTh
3acTocyBaHHs (GopMmH iX Tijia i MOBEPXHI MOKPOBY HpH
MPOEKTYBaHHI POOOYMX OpraHiB TEXHIYHUX 3aco0iB
00po0OITKY TpyHTY. BHUKOpUCTaHHS TakuX OIOHIYHHX
poboUMX OpraHiB JIO3BOJISIIOTH 3HU3UTH AArE3il0 IPYHTY
i #ioro omip Ha OOTiKaHHSA POOOYOro OpraHy, 3adesrme-
YYIOYHM TIPH HEOMY €(EeKTHBHE MPOPi3aHHS IPYHTOBOTO
CepeIoBHIIIA.

AHami3 JocCHipkeHb OIOHIYHHX TPYHTOOOPOOHUX
pOOOUYHX OpraHiB MOKa3aB BEJIHKUH CIIEKTp 3aCTOCYBaHHS
MOP(HOJIOTIYHNX BIIACTHBOCTEN I'PYHTOBOI 1 BOZHOI (hayH!
JUIA Pi3HUX BUAIB TEXHIYHUX 3aC00iB 00pPOOITKY IPYHTY.
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OpHak B TPUBEACHUX IOCTIDKCHHSAX HE IMPOCHiTKOBY-
€ThCS y3araJbHEHO! METOAUKA MPOEKTYBaHHS OIOHIYHHX
IPyHTOOOpOOHMX 3Hapsigb. ToMy CHHparO4HMch Ha
BJIACHOMY JOCBi/Ty YHCEIHFHOTO MOJEIIOBAHHSI, aHAII3y
JIokoMollii Ta Mopdoutorii TBapuH i 0OpOOKH pe3ybTaTiB
EKCIIEPUMEHTAIBHUX JIOCHI/PKEHb JIONOBHEHO METOAUKY
NPOEKTYBAHHS IPyHTOOOPOOHHX 3HAPS/Ib, SIKA MaE Ha3BY
«[mwKuHIpUHT OGlOHIYHMX TEXHIYHHX 3ac00iB 0OpOOITKY
rpyHTy». [lpeacraBneHa MeToOIUKa IPOEKTYBaHHS
I'PYHTOOOPOOHMX 3Hapsiib MICTHUTH S5 OJIOKIB: TEXHO-
JIOTiYHI BUMOTH, OIOHIYHI TPHHIUIHA TPOEKTYBAHHS,
YHCeJIbHE MOJICITIOBAHHS, eKCIIepUMEHTAJIbHI
JOCIIKCHHS, BAPOOHIY1 BUPOOYBaHHSI.

IHepcnexmueu noodanvuux docnioxcens. Ilomampii
JIOCTIKeHHST OyAyTh CIPSIMOBaHI Ha BH3HAYCHHS
KOHKPETHHX  3aKOHOMIpHOCTEHl 1  B3a€MO3B’sI3KiB
Mopdoorii i JIOKOMOI{ TBapHH IPYHTOBOI 1 BOJHOI
(dayHHu i3 NPOEKTYBaHHS POOOYHMX OpPraHIB TEXHIYHUX
3ac00iB 00POOITKY IPYHTY Ta iX B3a€EMOII 13 IPYHTOBUM
CepelIOBHUIIIEM.

Kondguikr inTepecis
ABTOpHU CTBEPDKYIOTh PO BIACYTHICTH KOHQIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB

JOCIHIIKEHD.
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oleksandr.brykun@pdau.eduua  surface layer or strengthening is based on one or another theoretical model of interaction between a separate
spherical body (shot) and a deformable flat body (barrier). The barrier creates plastic resistance to penetration of

the attacking ball. In this case, the physical nature of the phenomena of impact contact of a metal ball (shot) with

Poltava State Agrarian an elastic-plastic half-space is of interest. The process still remains poorly understood. In particular, the
University, relationship of these phenomena with the energy balance of the process, as the main criterion for influencing the
1/3, Skovorody Str., results of the dynamic interaction of contacting bodies. An analysis of the energy balance of the interaction of a
Poltava, 36003, separate attacking shot with the surface of a metal half-space is proposed. This makes it possible to create reliable
Ukraine models for calculating and optimizing the main parameters of the impact of an air-abrasive torch (a mass of shots)

on the state of free surfaces of products. Using the interaction diagram of the ball with a flat metal surface, it is
possible to analytically determine the dynamic parameters of the mechanical properties of the metal being
processed, given the normal force of the ball (pellet) impact on the attacked surface and the geometric dimensions
of the dimple formed by the pellet, as well as the thermodynamic state of the local volume of the attacked body
due to plastic deformation. The proposed physical model-diagram of the pellet impact on the treated surface, the
essence of which is the rotational-translational motion of the pellet, makes it possible, based on the energy balance
of the system, to determine the movement, speed, acceleration, as well as the forces of normal and tangential
pressure of the pellet on the attacked surface during the formation of a trace (dimple), as well as the power
consumption of the attacking pellet. The proposed model of impact when the pellet moves along the normal to the
metal half-space, which has elastic and plastic properties, makes it possible to determine the dynamic parameters
of the mechanical properties of the metal of a particular product. In this case, the initial data for performing
analytical calculations are: the diameter of the sphere described around the pellet, the attack speed of the treated
surface and the geometric dimensions of the groove.
Keywords: shot blasting, energy balance, kinetic energy, elastic and plastic deformation, process parameters.

OCHOBM eHepreTHYHOro 0aJaHCy YIaPHOr0 KOHTAKTY MeTaJIeBOi APOOHHKH
3 MPYAKHO-IVIACTUYHUM MiBIIPOCTOPOM

O. B. T'opux | O. M. bpukyH | €. 1O. I'epamenko | B. B. TuxoneHko

TloTaBchKuil fepKanHuii B OCHOBI JOCIipKEHHsI IpoleciB abpa3sHMBHOIO 3HOIIYBaHHS, MEXaHIYHOI OOpPOOKH IIOBEpPXOHb BHPOOIB Yy

arpapHuii yHiBepcuTeT OyniBenbHil, CITBCHKOrOCHOAAPCHKIM, MAIIMHOOYIBHIH raay3sx MacOBHM IIBHIKICHUM CTpyMEHEM (IIOTOKOM)
m. [onrasa, POOOYHX TBEPANX YACTHHOK JUTSl OYHILCHHS TIOBEPXHEBOTO IIapy a00 3MIlIHEHHS JIEKHTh Ta YH iHIIA TEOPETHIHA
Vxkpaina MOJICJIb B3a€MOJIi OKPEMOro cepryHOro Tina (APOOUHKH) i3 Ae(OPMIBHUM IUIOCKUM TiJIOM (TIEPEIOHOI0), KUt

CTBOPIOE IUIACTHYHMI ONip HMPOHMKHEHHIO aTaKkylodoi KyJbKH. IHTepec y IbOMy BHIAJIKy BHKINKAe (iznuHa
HpUpOZA SIBHI YHAAPHOrO KOHTAaKTy MeTaleBOi KyibkHM (APOOMHKHM) 3 HPYKHO-IUIACTHYHHUM IiBHPOCTOPOM,
IO ZI0Ci 3aJMIIAETHCS MajI0 BUBYCHOIO, 30KpEMa, yB’S3Ka LHX SIBUIL 3 CHEPIeTHYHMM OagaHCOM MHPOLECY, SIK
OCHOBHOTO KpHUTEpil0 BIUIUBY Ha HACIiJKOBI pe3yJbTaTH IMHAMIYHOI B3a€MOAii KOHTAKTYIOYHMX Til.
IIponoHyeThCsl aHai3 EHEPreTHYHOro OajaHCy B3aeMOIil OKpeMoi arakyro4ol IPOOMHKH 3 IIOBEPXHEIO
METAJICBOrO IIBHPOCTOPY, IO PO3KPHBA€E MOXIMBOCTI CTBOPEHHS [OCTOBIPHMX MOJENeCil pO3paxyHKy Ta
onTHMi3alii OCHOBHHMX IapaMeTpiB BIUIMBY [il MOBITpsSHO-aOpa3uBHOro (akena (Macow APOOWHOK) Ha CTaH
BUIBHUX HOBEPXOHb BHPOOIB. BHKOpHCTOBYIOUM cXeMy B3aeMOJil KyJIBKH i3 IUIOCKOIO METAJIEBOIO MOBEPXHEIO,
MOXXHA aHANITHYHMM IUIIXOM BH3HAYHTH JHMHAMIYHI [AapaMeTpH MeXaHIYHMX IOKa3HHUKIB MeTaly, IIo
00pOOIIAETHCS, MalOYH HOPMAJIbHE 3yCHIUIS BILIMBY KyJIbKM (APOOMHKM) HAa aTaKOBaHY MOBEPXHIO Ta FEOMETPUYHI
PO3MipH yTBOpPEHOI APOOMHKOO JIYHKH, 8 TAKOX TEPMOAMHAMIYHHII CTaH JIOKAJbHOrO 00’€My aTaKOBaHOTO Tijla
BHACJIIJIOK IUIACTUYHOI Jedopmariii. 3ampornoHoBaHa (i3uvHa MOJIENIb-CXEMa BIUIMBY JPOOMHKH Ha 00poOIItOBaHy
HOBEPXHIO, CYTTIO SIKOT € 00ePTaIbHO-IIOCTYATbHUN PYX APOOMHKH, Ja€ MOXIIUBICTh, HA OCHOBI €HEPreTHYHOTO
0ajaHCy CHUCTEMM, BHU3HAYUTH MEPEMIIICHHS, LIBMIKOCTi, NPHCKOPEHHsS, a TaKOX CHJIM HOPMAJbHOTO 1
TaHTEHI[IaIbHOTO THUCKY APOOMHKHM Ha aTaKOBaHY IOBEPXHIO B mporeci GopMyBaHHs cuigy (JIyHKH), a TaKOX
BUTPATH IMOTYXKHOCTI aTakyro4oi APOOMHKH. 3alpOIIOHOBaHA MOJENb BIUIMBY IPU IEpeMilleHHI JPOOWHKH IO
HOpMali O METaJeBOro IMiBIPOCTOPY, IIO BOJOMAIE MPYKHUMH 1 IUIACTHYHHMH BJIACTHBOCTSMH, ITO3BOJISIE
BU3HAYATH JMHAMIYHI MapaMeTpd MeEXaHIYHUX IIOKa3HHUKIB METajly TOro 4u iHmoro BupoOy. Ilpu mpomy
BUXIZHUMH JQHUMH I BUKOHAHHS aHAIITHYHUX PO3PaxXyHKIB €: Jiamerp cdepH, OnMcaHol HaBKOJIO JPOOHHKY,
LIBUIKICTH aTaku 0OpOOIIIOBaHOT OBEPXHI Ta TEOMETPHYHI PO3MIpH CIIiy.

KawuoBi ciaoBa: 00poOka apoOOM, eHepreThuHuid OajlaHC, KiHETHYHA CHepris, NpYyXKHa 1 IUIaCTHYHA
nedopmallis, mapameTpH IpoLecy.

Bi6aiorpadiunnii omuc aaa uurysanns: [opux O. B., Bpuxyn O. M., I'epawenko €. IO., Tuxonenxo B. B. OCHOBH €HEpPreTHYHOro OanaHCy
yJIapHOTO KOHTAKTy METaJICBO1 IPOOMHKH 3 TPYKHO-IIIACTHIHUM MiBIIpocTopoM. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 200-207.
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Beryn

IcTopis pO3BUTKY TEXHIKM CBIOYUTH TPO TE, IO
B psAi BUMAAKIB OCHOBHOIO IMPHYMHOIO 3HIDKEHHS [T
OBIOBIYHOCTI MAIlIMH Ta MEXaHI3MIB € 3HOC ITiJ Yac TOTO

YM {HIIOTO TEXHOJOTIYHOTO TMPOIECy METaJeBUX
NOBEPXOHb BHACIHIJIOK iX KOHTAaKTy 3 TBEpPAUMH
pyxomumMu abpasuBHMUMHU uacTuHkamu [1, 2]. La

npobiiemMa, 30KpeMa epo3iiiHe 3HOIIYBaHHsI, € XapakKTep-
HOIO JjIs1 OUIBIIOCTI MAIIHH 1 MeXaHi3MiB, OCOOJIMBO
B OyaiBenbHil, CUIBCHKOTOCIIONAPCHKIMH, MalIMHO-
OyniBHii ramy3sx [3]. 3 iHmoro 60Ky, mpoiec MacoBol
IBUAKICHOI Jii MOTOKY METaJeBHX T'PaHyJ-IpOOHHOK
IIMPOKO BHKOPHUCTOBYETHCS B 3rafjaHuX cdepax st
IATOTOBKY 3HEXHUPEHNX MOBEPXOHb METAIEBUX BUPOOiB
mepe]; HaHeCEHHSIM Ha HHUX 3aXHCHUX MOKPHTTIB [4, 5],
a TaKOXX IUIS 3MIITHEHHS TIOBEPXHEBOTO mapy [6].
HesBaxaroun Ha eeKTHBHICTh aOpa3uBHOI 0OPOOKH
MMOBEPXHI METAJICBUX BHUPOOIB IIEH TEXHOJOTIYHHUI
Nnpouec € OJHMM 3 HallMeHII BHMBYEHHX. Meton
MeXaHiyHOT 0OpOOKH He B TOCTaTHiM Mipi 3abe3neueHnit
TEOPETHYHUMH 1 EKCHEPHUMEHTAIBHIUMHU  JIOCIIiIKe-
HHSMH, II0 CTPUMYE HOTrO IIMPOKE BUKOPHUCTAHHS.
[IpoOneMHMMH TNUTAHHSIMH 3IUINAIOTHCS KOHTAKTHI
SIBUIIA, MEXaHi3M pYHHYBaHHS IOBEPXHEBOTO IHapy,
MeXaHiKa YTBOPEHHS MiKPOCKOMIIYHOI CTPYKKH, (hi3uuHi

NPUYMHA ~ 3HOWIYBaHHS  a0pasuBy,  BH3HAuYCHHA
pamioHaFHUX  TEXHOJOTIYHMX  PEXUMIB Ta  iH.
[mKeHepHO-TEeXHIYHI  TpAIliBHUKK  MIiANPHEMCTB  HE

JOCTaTHBO MAIOTh y CBOEMY PO3MOPSIDKEHHI HEOOXiTHY
TeXHIYHy iH(pOpMalio moxo BHOOPY MmapaMeTpiB Ta
pexxuMiB 00pOOKH, KOHCTPYKILIH CTPYMHUHHHX amlaparis,
HassBHOI'O TEXHOJOTIYHOro oOjagHaHHsA. 3BHYANHO,
TaKUi CTaH € CTPUMYIOYMM (haKTOpOM JUIs YCHIIIHOTO
LIMPOKOTO BUKOPHCTAHHS B PI3HUX Tajy3sX, OCOOJIUBO y
ManmmHOOYTyBaHHI 1  OyJMIBHHUIITBI, TEXHOJOTIYHHUX
MIPOIIECIB MEXaHIYHOi OOpOOKM MeTaJeBHX IOBEPXOHb
BUPOOIB, MPIOPUTETHUM CEPE SAKUX € APOOOCTPYMIHHSI.
Bigomo Gararo poOiT BITYM3HSHHMX Ta 3apyODKHHX
aBTOPIB, y SKUX BHKJIAJECHO PE3yJbTaTH TEOPETUUHHX Ta
eKCTIEPUMEHTAIBHAX ~ JIOCTI/DKEHb JyK€ CKJIIHOTO
mporecy abpa3mBHOI OOpOOKM MeTalneBUX BHPOOIB
CTPSIMOBAaHUM CTPYMEHEM BUTBHUX METAJIEBHX TPaHyI,
[0 PO3raHsAIOTHCS Yepe3 CIeMiaabHO CrpodiIboBaHi
KaHamH (Comuia) 3a JOTIOMOIOI0 CTHCHEHOTO IIOBITPS.
i poboTn mpuCBAYEHI B OCHOBHOMY BHBUYCHHIO MeEXa-
HI3MY B3a€MOJIii OKpeMoi aTakyo4doi IpoOMHKH 3 MeTa-
JIEBOIO TIOBEPXHEI0, M0 0a3yloThCsA Ha PI3HHUX MigX0Jax
Ta MOZAEJSIX: 4ncenbHUX [7—10], aHaMITUYHUX MPYKHO-
mnactuuHux [11-14], B’s3ko-npyxuux [15] 3 mopamnb-
IIMM y3arajJbHEHHSM TAaKOTO BIUIMBY Ha JIiI0 MOBITPSHO-
abpasuBHOTO (akema, B pe3yabTaTi dYOro Hacrae
py¥iHyBaHHS (OYHINEHHS) IMOBepXHEBOro mapy [16—-18].
o crocyeTbcst acmekTiB Tpolecy pyHHYBaHHS NpH
MacoBiil Aii CTPYMHHHOTO ITOTOKY YacTHHOK, IIKaBiCTh
Bukikae 3D mozpemoBaHHs mporecy [19], anamiTnaHa
MOJEeNb s TPOTHO3YBAaHHS penbedy 0o0pobieHoi
moBepxHi [20] Ta oIliHKa KpHUTEpiiB SKOCTI TOBEpXHi
BUpOOiB [21]. ABTOpHM TakuX IOCIIIKEHb OCOOJHMBY
yBary NPUIUISIN BCTAHOBICHHIO BIUIMBY TEXHOJIOTIYHHX
PEKHUMIB TIpOIIECy APOOOCTPYMIHHS Ha SKiCTh 00poOIIe-
HOI TIOBEpXHi, HA NMPOAYKTUBHICTE OOPOOKH, Ha CTYIiHb
iapXKyBaHHs 0OpOOJICHOI MOBEPXHI yiIaMKaMu Apo0y,

Ha CTiliKicTh aOpa3uBHUX MeTalieBUX rpaHyi. [IpoBeneHi
JOCIIIZPKEHHST JIO3BOJISIIOTh BCTAHOBJIIOBATH PalliOHANb-
HUA TpaHYJOMETpPUYHHII cKian Jpoly, XapakTep
PO3MOJITY 3aJMIIKOBUX HAINPYKEHb Y ITOBEPXHEBOMY
mapi o6po6ieHol neraini, CTymiHb HarpiBaHHs 00po0Io-
BaHOI MOBEPXHI B 30HI Jii APOOMHOK, pallioHaJbHI TeX-

HOJIOT14Hi PEeKUMHU OYMIICHHS 3HEXUPEHHUX
MMOBEpXOHh METAJIEBUX BHPOOIB Ta IHIN MapaMeTpu
nporuecy.

OnHak, He3Ba)Xal4Wd Ha BEJHKY pPI3HOMAHITHICTb
MPOBEACHUX JOCHiKeHb, (i3UdHA MPHUPOAA SBUII
YIapHOTO KOHTAKTy MeTaleBoi KyIbKH (IpOOMHKH) 3
MPY>KHO-TUTACTHYHIM MBIPOCTOPOM notpedye
NOAAJBLIOTO JOCHIKEHHS, 30KpeMa YB’ 3K [HUX SIBHIIL
3 EHEepPreTHYHUM OaJaHCOM MpOLEeCy, SK OCHOBHOTO
KpPHUTEpil0 BIUIMBY HAa HACIHIJKOBI pe3y/ibTaTh JUHa-
MIYHOT B3a€EMOJIi1 KOHTAKTYIOUUX Ti.

Meta gociaigKeHHs

Mera poboTu monAraza y MpPOBENCHHI aHali3y
€HEPreTUIHOr0 OallaHCy B3a€EMOJil OKpeMol aTaKkyrdol
IpOOWHKHA 3 TIOBEPXHEI0 METAJIEBOTO IiBIIPOCTOPY,
SK  OCHOBY  IOOYZOBH  JOCTOBIpHHX  MojeJei
BHU3HAYCHHS PO3MIpiB YTBOPEHOTO APOOHMHKOIO CIiTy Ha
aTaKOBaHIN IMOBEpXHI Ta y3araJbHEHHA 1 IMOIIUPEHHS
pe3ynpTaTiB Ha  PO3pPOOKYy METOHIB pO3paxyHKy i
ONTHMI3alil OCHOBHHMX TapaMeTpiB  BIUIUBY  Aii
MOBITPsIHO-aOpa3uBHOTO (hakena (Macow IPOOMHOK) Ha
CTaH BUIbHUX TIOBEPXOHb BUPOOIB.

OcHosHi 3a80anHs pobomu:

- po3poOuTH MoOzeNnb B3aEMOAIl OKpPeMoi KyJIbKH
(mpoOuHKM), MO0 aTakye TIOBEPXHIO METaJEBOTO
MIBIPOCTOPY, KUK BOJIOAI€ MPYXKHUMH 1 TIACTHYHUMH
BIIACTHBOCTSIMH;

- Ha OCHOBI CKJIaJJCHOTO EHEPreTHYHOTO OalaHCy
CHUCTEMH, BH3HAUHTH TEOMETPIl0 CINiqy, IIBUAKOCTI
Ta CHJIM THUCKY KyJIbKH (OpOOMHKH) Ha 0OpoOIIOBaHy
MOBEPXHI0O B Tpoueci (GopMyBaHHS cCiigy (JyHKH),
a TaKOXX BUTPATH MOTY>KHOCTI aTaKyl04oi IPOOUHKH.

Marepianu i MeToau

Jdns  mpoBeneHHS  JIOCHIIPKCHHS  CHEPreTHYHOTO
OamaHcy B3a€MOZIl OKpEeMOi aTaKylooudoi KYJIbKH 3
MIOBEPXHEIO0 METAJIEBOTO IMIBIIPOCTOPY BHKOPHCTOBYBAIIH
IUTOCKI 3pa3KW 3 BYIJICICBOI CTami, alOMiHIEBHX
CIUIaBiB, SIKi IIUPOKO BUKOPUCTOBYIOTHCS Y BUPOOHHUIITBI

KOHCTPYKLiH MamuHOOyIiBHUX BHpoOiB. ToBmmuHa
MPSIMOKYTHHX  3pa3KiB  TNpHiManaca pi3HOIO Ui
aHaJ i3y  MOXIIMBOTO  BIUIMBY  Ha  Pe3yJbTaTH

HEKOHTaKTHHX e(ekTiB. s iMiTamii ynapy OJHHUIHOTO
aTaKyluoro TuIa MO JOCIHiHOMY 3pa3Ky BHKOPHUCTOBY-
BayMCsl aOpa3uBHI MaTepiaju 3 PI3HUMH IapamMeTpamu
(miameTp, maca, ¢opma), 30Kpema, CTaJeBi Ta Kepa-
MI4HI KyJbKH pIi3HOI KPYIHOCTI, MO JO3BOJMIO
MOJICTIOBATH BIUTUB pI3HUX YMOB Ha pe3ylbTaTd
excriepuMeHTy. KOHTpOih HOPMOBAaHOI MacH KYJIBKH
3MIHCHIOBANIOCS HAa EJEKTPOHHUX Barax. 3aco0oM
UIA  HAJaHHA  IOYAaTKOBOI  IIBHIKOCTI  KYJBII
MOJXHa BHUKOPHCTOBYBAJIHM IHEBMATHYHHUN IICTOJIET,
110 MOTEPEIHBO TECTYBAaHHS HA MPEIMET BCTAHOBJICHHS
HIBUAKOCTI BUIIBOTY KYJIbKH 3 JIyJia.
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Peectpamist TpaekTopili Ta IIBHAKOCTI IPOOWHOK
Mg dYac yaapy 3AIHCHIOBANOCS 13 3aCTOCYBaHHSIM
BHCOKOIIBUIKICHOI KaMepH, a BUMIPIOBaHHS 3aJIHUIIKO-
BuX jedopmaliiii Ha MOBEPXHI MeTany 3a JONOMOTOI0
3D-ckaHyBaHHS.

JlaHi, oTpuMaHi B X0/l YHCEILHOTO MOJICITIOBAHHS Ta
EKCIICPUMCHTIB, MiJAJABAIUCSI CTaTUCTUYHOMY aHaIi3y
JUIS OIIHKH JOCTOBIPHOCTI Pe3yJIbTaTiB Ta BU3HAYCHHS
(dakTopiB, sKi HaWOUTBIIEe BIUIMBAIOTH HA CKJIAJOBI
€HEepreTU4HOro OasaHcy B3aEMOIIi.

Pe3yabTaTu Ta iX 00roBopeHHs

[ToBepxHsI HANIEKUTH MIiBIIPOCTOPY, SIKMA Ma€ MPYKHI
Ta IJIACTUYHI BIACTUBOCTI. JIpoOMHKA aTaKye MOBEPXHIO

31 IIBUAKICTIO V MiJl KyTOM ¢¢ Ta MiCJsl IPOHUKHEHHS B
HOBEPXHEBUI LIap Ha [CAKY [IHOWHY /I PHKOIIETYE
31 mBuakicTio ¥ mig kyrom  f3 (puc. 1, a). llpu-
MyCKaeMo, IO HAa aKTUBHIW cTajil ymapy chepudHa
YacTHHKa He JAeQopMyeTbcs, a MBHAKICTH yAapy
ICTOTHO MEHIIA 3a IIBUAKICTh MOMIUPEHHS 30ypeHb
y BUIJBSIII TNPYXHUX XBWJIb CTHCHEHHS 1 3CyBy B
Matepiai [22].

JoTtuk (1MOYaToOK KOHTAKTy) aTaKkyrouoi JpOOWHKH
3 MOBEpXHEI0 BiOyBaeThest y Touli P (mojokeHHs 1),
a KiHeIb KOHTAaKTy JApPOOMHKH, M0 pPHUKOIICTYE,
BiJl IOBEPXHi B YMOBHi# Toumi Z (TOM0XEeHHS 3).

Puc. 1. Cxema B3aeMo/Iii )KOPCTKOI IPOOMHKH 3 METAIEBUM IIBIIPOCTOPOM

VY mpormeci B3aeMoii 3 TOBEPXHEIO MIiBIPOCTOPY
IpoOWHKa 3iIICHIOE TOCTYMANbHO-00epTaNbHUN pyX 1
NPOHMKAE B HEl HA MAKCUMaJbHY IMIMOMHY /i y TO4Li f

(TonoxkeHHs 2), MOBEPTAIOUUCh NMPH LIOMY Ha JESKUil
HEBEJIMKUI KyT HaBKOJIO JAOBUIBHOTO MHUTTEBOTO LEHTPY
mBuakocteit C.

BBaxxaTMeMO 110, CBO€I0 30BHIIIHBOIO TTOBEPXHEIO
JNpoOMHKa JliaMeTpoM d,=d nedopmye MeraneBy

NOBEPXHIO 3a JEAKOI0 NyIol efy, pamiyc saxoi R 3

neHtpoM y toutli C. LleHTp TsOKiHHS APOOMHKH miepe-
MIIIYEThCS TIO0 €KBIAWCTAHTHIN Iy3i ktn pamiycom 7 i
NPOXOMUTH TIPH IIBOMY 32 HalpsIMOM aOCLCH NPSMO-
KyTHOI CHCTeMHU KOOpAMHAT XY BiICTaHb 2Xx .

[Ticns 3iTKHEHHS 3 MMOBEPXHEIO B TOYI P JApoOMHKa
PI3KO 3MiHIOE CBOIO TIPSMOIIHIHY TPAEKTOPIIO aTaKH Ha
KpHUBOIIHIIHY TPaEeKTOPil0 B3a€MOJii 3 MIBIPOCTOPOM,
YHACJIJJOK Omopy Metaiy, mo aepopmyerscs. Kpuso-

niHiiHA Tpa€eKTOpis nepeMileHHs JPOOUHKH
NPU3BOAWTH 1O YTBOPEHHS HA MeETaJleBill TOBepxHi
Bimoutky (cmizy) B ¢GopMmi Jemo MOJOBKEHOI 3a
HampsMOM aTakd JIyHKU. lIpu JOCATHEHHI TOYKH K
TPa€EKTOpisl pyXy OPOOWMHKHU 3HOBY CTa€ MPSIMOIIHIIHOIO
TPAEKTO-PIi€I0 PUKOIIETY.

BpaxoByroun MBHIKOIUIMHHICTE MPOIECY B3a€MO/III,
NOYaTKOBAa IIBHIKICT HPOHUKHEHHS APOOMHKH B

MiBOPOCTIP  V, JOPIBHIOE 3@ MOJYJIEM IIBHJKOCTI

aTaku V, a KiHIEBAa IIBHUAKICTb YTBOPEHHS IYHKH B
MOBEPXHEBOMY IIIapi 3 0 JIOPIBHIOE 32 MOJYJIEM IIIBHUIKO-

CTi PUKOILIETYBAaHHS 1 .

Busnaunmo  gmeski reoMeTpWuYHI  IapaMeTpH
YIApHOTO KOHTAKTy APOOMHKH i3 IPYKHO-TIACTHYHUM
MBIPOCTOPOM.

Posrnsgarouu cexktop i3 rieatpoM C (puc. 1), MoxHa
KOHCTAaTyBaTH, 110 MDK palaiycoM cekropa 7 (myru
NepeMillleHHs] IEeHTPY Mac JIpOOWMHKH), TIMOMHOIO
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cermMeHTa /i (IPOHUKHEHHs) Ta MOJIOBUHOK XOPAU X
(TaHreHUiaNbHE NepeMillleHHs) icHye (yHKIiOHANIbHA
TCOMETPUYHA 3AJICHKHICTh:
2
xzzrz—(r—h) =2hr—h*- (D
YucioBi 3HAYCHHS BEIMYMH X 1 /A  MOXHa
BU3HAYUTH 32 BIJOMHMH aHAITHYHHMH 3aJIC)KHOCTSIMH,
JUISl IEBHUX YMOB KOHTAaKTy a00 BUXOASYH 13 CHEPIeTHU-
yHoro OamnaHcy, mo Oyne NpOJeMOHCTPOBAHO [alli.
IX MOXHa BCTAHOBHTH W IUIAXOM HATYPHHX BHMIpiB
JyHKH, IO 3aJIiIIae qpoOnHKa Ha aTaKOBaHiH MOBEPXHI.
[Tpu uboMy HEOOX1THO BpaXxOBYBATH, IO
2x=1-b, 2
ne | — noexuna nynku, a b — Hail6inbIa ii mupuHa
B IONIEPEYHOMY Iepepisi, WO NOPIBHIOE miameTpy d,
BinOuTKa (Ciiny), AKMH 3aiuinae IpoOMHKA JiaMeTpoM
d yp TP 3arMOJIeHH] 110 HOpMalli B IOBEPXHIO Ha

Benmuuny /i (puc. 1, 6).

| d
S | S
e
S| a
S
S e
ht"‘--
o
! ol &
= r\
N / {
Sl |" '\|.

Paniyc 7 nayru kitn, SKOW MepeMill[aeThest LEHTP
Mac ApobuHKH (puc. 1) Bu3Havaemo i3 (1)

r:(x2 +h2)/(2h)o

Paniyc R nyru efg, 3a KO0 BiIOYBa€ThCsl KOHTAKT

3

30BHIIIHBOI TMOBEPXHI JPOOMHKM 3 TIOBEPXHEIO IIiB-
IPOCTOPY, AOPIBHIOE

R=r+r,,, “
e r,, = 0,5d > pajiyc cdepu, ormucaHoi HAaBKOJIO

JIPOOUHKHY.
CxeMy TMPYXHO-TUIACTHYHOI B3a€MOJIl IPOOHHKH
miametpoM ¢ o i Macow m TpPH HOPMAILHOMY

(a=90°) 3aHypeHHIO B3HOBX HOpMali A0 IUIOMIMHH,
TIOKaXXEMO Ha PUCYHKY 2.

A= |
,,,/ \\- __’_-’/./// §
2) 3
<
F, =
0, Q
’ Ah,
0 G /0
i 3 \ fcz f I\\) 1
) 4 i
(ﬁ ! 1 -g K
Ifx -<- (\ ‘c |
|I L ‘..——""‘-' |I
\ d
\ J
6‘) b i__t/!

Puc. 2. Cxema B3aeMoIii APOOMHKH 3 INIOCKOIO METAJICBOIO MTOBEPXHEIO:
a — oomux npu amayi, 6 — npysxcrHe 0epOpMyBaHHA, 8 — NIACIUYHE OeOPMYBAHHSL,
2 — NPYJICHe BIOHOBNEHHS NPU pUKoueni
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[IpencraBuMo  aTakOBaHWM 31 IMIBHAKICTIO IO
HOpMaJTi v, =vsina, KOPCTKOO JIPOOHWHKOIO TTOBEPXHE-

BHH Imap MeTaly y BHUIJIIAI JOKaJbHOTO IWiIiHApa 1
JiaMeTpoM 4 1 BHCOTOIO H , B SKOMY IEpEMIIIAETHCs
y

YMOBHHUI MOPIIEHB 2, M0 Ma€ IUIACTHYHI BIACTHUBOCTI.
[loprmieHs mepeMilaeTsCsi Bropy-BHH3 IMIOAO CTIHKH
OUTiHIpA
3 TEPTSM 1 CIIUPAEThCA Ha MPYXUHY 3, sKa po3MilleHa
MIDX mopIHeM 2 1 riyxoro ocHoBoro 4 muninapa 1. [lpu
ataii IpoOWHKH 5 Ha MOpIIeHb 2, TOOTO Ha MOBEPXHIO,
MIpy’)KUHA TIPYKHO CcTHCKaeTbes. [Ipyxkuna nedopmy-
€TBCSl HA TIEBHY BEJMYHMHY, 110 BU3HAYAETHCS MEKEIO
MIPY>KHOCTI. J{ocsTmm MakCUMaiIbHOTO ONOpY HpPYKHHH,
JpOOMHKA TOYMHAE NMPOHMKATH B TUIO TOPIIHS, SKHH
Ma€ TUIACTUYHI BIACTUBOCTI.

[Ipu MoCTiHHOMY NUTOMOMY THCKY p, BEIMYMHA

SKOTO BH3HAYAETHCS MEXKEI TEKydOCTi aTaKOBaHOTO
MaTepiany, IO 3HAXOAWTHCS B TPUBICHOMY Hampy-
JKEHOMY CTaHi, ApOOWHKA TOCTYNOBO YTBOPIOE B Tili
MOPIIHS JYHKY Y BUTJISIAL chepryHOro cerMeHTa riuou-
HOIO /1 Ta JiaMeTpoM BimOuTKa d, -

ButparuBmm KiHEMaTHYHY aHEprilo Ha IUIaCTHYHE
nedopMyBaHHSI TOBEPXHEBOTO MIapy IOPIIHS, IpoOMHKa
3YIHHSETHCS, MPY)KUHA TOYHMHAE IMOBEPTATU TMOPIIHIO
YaCTHHY HAKOMMYCHOI MOTEHIIHHOI aHeprii Ta, BUIIPSIM-
JSIFOYKCh, 3MYIIYE TPOOUHKY PHUKOIIETYBATH.

[lomana cxema B3aeMopii BiNNOBiTa€ NPYXHUM i
IUIACTUYHUM  BJIACTUBOCTSIM  IIOBEPXHEBOTO  IHapy
aTaKOBAaHOTO MaTepiary i Jae MOXJIHMBICTH pO3paxyBaTH
poboTy, sIKy BUKOHY€E ApOOMHKA B TpoIieci iWoro aedop-
MmyBaHHs1. [Ipu 1boMy BpaxoByeMo, 1110 npyxkHa aedop-
Mallisi Tepeaye IUIAaCTHUYHIA, 1 Te, 1m0 B MpoIeci
YTBOPEHHSI JIyHKM KIHETHMYHAa EHEpris aTaKyrodol
JPOOMHKH BHTPAYa€ThCSl TAaKOXK Ha 301IBLICHHS IOBEp-
XHEBOI eHepril 1 Ha HarpiBaHHs 30HU KOHTAKTY.

Posrisinemo okpemi asu BIUIMBY JKOPCTKOI Jpo-
OMHKM Ha BHXIJHY CKJIQJIOBy YacTHHY HpY>KHO-
IUTACTUYHOI MMOBEPXHi, BUKOHAHY y BUTJISIII TIACTHYHO-
o TOpIIHA pO3MIMIEHOTO B IIUIHAPI Ha TPYXKHI
(puc. 2).

@aza 1 (puc. 2, a). TlouarkoBmii piBeHb (0-0)
BEPXHBOI TUIOMIMHU TMOPIIHS 30Ira€ThCsl 3 aTaKOBAHOIO
moBepxHero. J[poOuHKa 5 aTaKye mOpIIeHb 0 HOpMalli B
JesaKiil Touni C, 31 IBUKICTIO v, .

@asa 2 (puc. 2, 6). IpobuHKa IpOIOBXKYE CBIilf pyx
[0 HOpMaii /0 TOBEpXHi, MPOTArOM SIKOr0 BOHA
repeMiliae IopueHb 2 Ha BiJICTaHb Ahl 3 TOYKH CO B

T0uky C, (piBeHb 1-1) Ha Hepyxomomy wuminipi. ITpu

bOMY TMOPILIEHh CTHCKAE MPYXKUHY 3 10 JOBXHHU
H - Ahl. VY npoueci pyxy ApOOMHKH NPY)KHHA YUHHUTH

Omip, IO NOCTIHHO 30iibHIyeThCS. Y mONokeHHi -1

BEPXHBbOI IUIONIMHH NOPIIHS CHJIa ONOpY IpPYXHHH

JOCsira€  MakCHUMaJlbHOTO 3HayeHHS [ . CrucHeHHs
np

MIPY>KUHU TIPUNUHSETbCSA. BHUTpaTHBIIM 4acTHHY CBO€ET
KiHeTHYHOI eHeprii Ha CTUCK NPYKHHH 1 Ha TepTs
moprHA 00 CTIHKM HWTHApPA, APOOMHKA IIPOJOBIKYE
CBIi pyX BHHM3 YXe NpH Hepyxomomy mopmHi. [Ipu
bOMY HEPyXOMi BUTKU MPYXHHH MAalOThb HANpPYKCHUH
CTaH, MPHONM3HO eKBIBAJICHTHHH MeXi TEKy4dOCTi

MaTepiany MOpPITHS.

D@asza 3 (puc. 2, ). Ilpotsarom wiei dhazu npodbuHka
3MHMHA€ TOBEPXHEBUH MIap TOPIIHA NpPU IIOCTIHHOMY
NUTOMOMY yCEPEHEHOMY THCKY p . IluTommii THCK

BIJITIOBIJJa€ MEXI TEKYYOCTI IJIACTUYHOTO METally, IO
nedopmyerbes. [lpu oMy CHiTa OTIOpY PYXy APOOMHKH
F, 30UIBIIYETBCS 13 30UIBLICHHSIM TMOTOYHOI ILIOLII

BigOWTKA fg i

3pOCTaHHSAM TJIMOWHM TIPOHUKHEHHA IpoOuHKH. Lo
CHITYy MOXKHa YSIBUTH SIK JOOyTOK

F,=pf,

fWoro miamerpa, M0 BHKIMKAHO

6))

3rigno 3 nmaHuMH [23] TPOHWKHEHHS KYJIHOBOTO
MyaHCOHY B TUIACTHYHO Je(OPMIBHHI MiBIPOCTIP, IO B
MPHUHIAIT Ma€e Miclie B HAIIOMY BHIIAIKY, BiIOyBa€ThCS
OpY TNOCTIHHOMY IHTOMOMY THCKY, BEJIMYHHA SKOTO
BU3HAYAETHCS MEXaHIYHUMHU BJIACTHBOCTSIMH METAIY, 1110
YHHUTH OIp.

VY mporneci MIacTUYHOTO JAe(OpMyBaHHs IMOBEPXHI
(popMyBaHHS TYHKH) HIKHSI KOHTYPHA TOYKa IPOOUHKH
NEPEMIIIAETEC BHU3 3 NONOKeHHs (| y MOJIOKEHH:

C, , 3aiimaroun pises 2-2. IIpyxuHa IpOTAroM TpeTboi
(asu He 3MIHIOE CBOIO JOBXHHY ( H—Ahl)a oo Oyna

JIOCATHYTa B ApYTiit dasi.

BurpatuBmm 9acTUHY CBO€i KiHETWYHOI €Heprii Ha
IacTHYHe JeOpMyBaHHS TMOPIIHSA (TIOBEPXHEBOTO
[Iapy aTakOBAaHOTO MeTally), APOOMHKA 3YMUHIETHCS.
VYHacmigok aii  ApOOWHKM HAa TUIOLIMHI  MOPIIHS
YTBOPIOETBCS JIyHKa (BIIOMTOK) miamMeTpoM ¢ =d, Ta

TTTMOMHOIO /1 .

D@asza 4 (puc. 2, 2). Lla da3za 3aBepmrye B3aeMOIiI0
JpOOMHKK 3 miBIIpocTopoM. Temep BiIbHA BiJl THCKY
CTHCHYTa TpYXHHA, MI0 Ma€ KIHETUYHY EHEeprito,
MOYHMHAE  PO3NPSIMIIATUCS, MEPEMIIYIOYd TOpIIEHb
BrOpY Ha BEIMYHHY Al — Ah, . TakuM pyxoM IpyKuHa

BUKHIA€ TPOOWHKY Bropy 3i HIBHIKICTIO PHKOIIETY y ,
n

Ky MO’KHA TIOB’S3aTH 31 MIBHIKICTIO aTakd V HACTYII-
HOIO 3aJIEKHICTIO!

un = ksvn ’

e k« — KoeiI[ieHT BITHOBJCHHS, SKHN 3a3BHYAM

BCTaHOBJIIOIOTHh JJI1 HOPMAaIBHUX CKJIAJOBHX IIBHUJI-
KOCTCH.

BepxHst IIIOMIMHA TOPIIHS 3aiMa€E TIOJIOKEHHS, IO
BiMOBimae piBHIO 3-3, IIOMO0 HEPYXOMOTO IMITIHApA.
Touxka C3 BIJIMIOBiZ]a€  3HAXO/DKCHHIO  IOBEPXHI

JIpoOWHKHY Ha MpsMii 3-3 y mpoIieci pUKOIIeTy.

Sk 6a4rMo, MMOJIOKEHHS MOPIIHS MiCTs 3aBEpIICHHS
KOHTaKTy JPOOMHKH 3 OOpOOJIIOBAaHOIO TOBEPXHEIO HE
BIJIMIOBiJ]a€ BUXITHOMY TOJOXCHHIO Ha 1-iii ¢a3si.
BepxHst miomuHa MOpIIHS 3yNMUHSETHCS Ha piBHI 3-3,
sKa JICIIO HIKYa 3a MOYaTKoBUM piBeHb 0-0 Ha Bemw-
unHy Ah, . Lle cBigauTh npo Te, o cuia TepTs MOPLIHS

00 CTIHKM NWIIHApa TMEPeBHUIIYE CIAJAdy CHIy
pO3NpSAMIICHHS NPYXXUHHA. MOKHa BBaXkKaTH, IO 00’€M
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MeTally, II0 IUIACTHYHO Je(opMyeThCsi, HABKOJIO
YTBOPEHOT JIyHKH rajbMy€ IIOBHE IIOBEPHEHHS ApOOHHII
eHeprii mpyxHoi nedopmamii MaTepiamry MiBIIPOCTOPY.
TakuMm 9MHOM B pe3ynbTaTi 6araTopazoBOr0 MYJIbCYIO-
YOro BIUIMBY MOTOKY METaJCBUX T'PaHyJ (IpOOMHOK) Ha
MOBEPXHIO BIiZIOYBA€ThCS HAKONMHWYCHHS MMOTCHINHHOT
eHeprii B TOBepxHeBoMy Imapi Metany. Lleit mpouec
HaKOIMYEHHS MOTEHIIHOT eHeprii Ha3UBa€ThCS AKTUBY-
BaHHSM ITOBEPXHI.

OCHOBHI  CIHIBBIJJHOIIEHHSI  IIPOLIECY  B3a€MOJIl
KyJSICTOI YaCTHHKH 3  IPYXHO-IUIACTHYHUM  ITiB-
NPOCTOPOM (MOXITMBY CHJIy BIABIIOBaHHS iHICHTOpa
1 IMOWHY JIyHKH, 10 3HaYEHHSAX SKUX MOXKHA CYIHUTH
PO TBEPAICTh, a OTXKE 1 HPO TPYKHO-TIACTUIHUN
KOe(QiIlieHT, IO XapaKTepH3ye BIACTHBOCTI MaTepiary
aTaKoBaHO1 HOBerHi BU3HAYMMO BHXOIAYU 3 CHEPIC-
THYHOTO OajaHcy AWHAMIYHOTO KOHTakTy Tinm [24-25].
VY KOKEH MOMEHT 4acy [ IOBHA €HEpris CUCTEMHU W(t) ,

AKa CKJIAaJa€eThCsi 3 IKOPCTKOTO chepuyHOro Tima i
NPYXKHO-ITACTUYHOTO IIBIIPOCTOPY, € CTAJOK0 BEIHYH-
HOIO 1 JIOPIBHIOE CyMi MHTTEBHX 3Hau€Hb KiHETHYHOI
eHeprii Tima T(t) i poborm cumm iHepmii A(t),

BUTpaueHol Ha JedopMallito MiBIPOCTOPY:

W(t)=T(t)+ A(t)=0,5mv; = const - (7

e m, v, BIAMOBIIHO Maca 1 II049aTKOBa

UIBUJIKICTh aTaKU JIPOOMHKH.
Y BuUmamky HOPMalbHOI

HOpMaJIi 7O  arakoBaHOI

criB-BigHOUIECHHS (7) MalOTh BUJ:

aTaku JApoOMHKH (110
IUIOIIMHU)  CKJIJOBi

(1) =3 (0)=5m dyd_(tf) ;
A(t)zTF(y)dy:jrkydyZ%kyz;

0 0

Ae V, — NMOTOYHA WBHAIKICTh APOOMHKH 1O HOpMATi

JI0 aTaKOBAHOI IIOIINHH;

y=h — noTouyHa opjuHaTa TIMOMHM 3aHYPEHHS
IpOoOWHKY (TIIMOWHA JTyHKH);

k - NPY>KHO-TUTACTHYHUI KOe(ilieHT Mpomnopiiii-
HOCTI aTakoBaHoro Marepiaiy [12].

Toni cmiBBigHOmEHHS (7) OTPUMAEMO Yy TaKOMY
BUTIISAIL:

2
Lo () 1 s ] ®)

= _mvgn ’
2 \dt 2 2

i3 SKOTO IIBUAKICTH JPOOHWHKH,
B HOPMaJIbHOMY HAIIPSMKY:

Vou —ikyz =, COS(\/k/m : t) 9

AK 1HAEHTOPA,

[Ipn  makcumanmpHOMY  3armuOJICHHI  Timla B
NiB-IPOCTIp, KoMK ¢ =1,
dy(t
B 0 3()= s = (1)
t

3 (10), BpaxoByrouu (9), OTpUMAaEeMO 3HAUYCHHS
MaKCHMaJIbHOTO TIPOHUKHEHHS (3aHYpEHH:s) NPOOHHKHU B
HIiBIPOCTIp:

12

2
mvy, 2 r2
0
k

2 k

hzymax = =

12
= vy, [\J/m- (1D

MakcuManbHa CHJIa BIABIIOBaHHS JApPOOMHKH B
MiBIPOCTIp:

Fmax = kymax = (2k]l))1/2 = VOnM : (12)

JloinbHO BIMITHTH, IO PO3IITHUBIIN MaKCUMAIbHY
cuity BraBmoBanHs (12) Ha mionty cepruyHOro BiOHT-

Ky cnigy £ = ﬂ(ddphg — hf)’ 3aJIMIIEHOTO JIPOOHHKOIO-

IHAGHTOPOM,  OTPUMAEMO  IUIACTHYHY  TBEPHICTh
aTaKOBaHOTO METaly.
OTxe, Ha OCHOBI EHEPreTHYHOro OamaHCy

aTaKylo4oro 1 arakoBaHOTO TiT1 OTPUMAHO OCHOBHI
CHIBBITHOIIEHHSI ITPY>KHO-IJIACTUYHOT MOZAENI yAapHOI
B32€MOJIii aOCOJIOTHO KOPCTKOI CHEPUYHOT YaCTHHKH
(IpoOWHKM) 3 MPYKHO-TUIACTUYHUM MIBIPOCTOPOM, TPH
aTarli Mo HopMaJi.

[pw atani mix kyrom & (puc. 1) podora cui iHepuii
(7) Oymemo BU3HAYATH Yepe3 TAaHTCHINAIBHY CHITY OTIOPY

F.

T
JIst BU3HAUCHHS CHIIH, 3 SIKOIO IPOOWHKA, BiAMOBII-
HO 70 cxeMmH B3aemofii (puc. 1), THCHe Ha aTaKkydy
MOBEPXHIO, PO3TIITHEMO 3MiHY IIBHAKOCTI IEHTPY Baru
JpOOUHKHY TIpHU TepeMillieHHi mo ay3i kfn pamiycom 7,
NpUAMAIOYX JOIYIEHHS PO i CHMETPUYHICTb.
Bimomo, 1110 movaTkoBa MIBHIKICTH APOOHHKH Vo =V,

(IIBHIKICTH aTaku), 1 KiHI[CBA KOHTAaKTHA IIBUIKICTh U
(LWBUIKICTH PUKOLIETY), TIOB’A3aH1 MiXK COOOO 3alIeXHi-
ctio (6) 06e3 imgekciB (y = kgv) IpH  TPUHHATOMY

TPUITYIIEHH], 0 KyT aTaKd (¢ AOPIBHIOE KYTY PUKOIIETY
OTprMaHe NOTOYHE 3HAYEHHS MIBUAKOCTI LIEHTPY
Mac JApOOMHKH V J03BOJISIE BU3HAYUTU IIBHIKICTH v,

HepeMIlIeHHs TOYKH HOPMAJIBHOTO KOHTaKTy IPOOHHKH
3 MIBIPOCTOPOM IO KPYroBifl TpaekTopii efg. s

I[LOTO CKOPUCTAEMOCS CITiBBIIHOIICHHSIM:

v/r=v,/R; (13)
ne riR — paniycu nyr ktn i efg BinmosimHo
(puc. 1, a).
VY mporieci yTBOPEHHsI JIYHKH (CITiy) TOBKUHOKO [ i
wupnHolo b =d  (puc. 1, 0), pyxaw4uch 1o Koy,

JpOOWMHKA THCHE HA MOBEPXHIO 31 3MIHHOIO BiAIIEHTPO-
BOIO CHJIOIO:
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F, zmvz/R. (14)

BinuenTposa cuma  HOpMambHOrO  THCKY [

[lpO6I/IHKI/l Ha TIIOBEPXHIO BHUKJIIMKAE€ II0SIBY TaHI'CH-
LialbHOI CHIIM abpasMBHOTO PyHHYBaHHs [ , IO MpH3-

BOJUTH JIO YTBOPEHHS HA IOBEPXHI OOpPO3eHKH (JIyHKH)
BHACNIJIOK TUTACTHYHUX naedopMamii Ta MIKpOpi3aHHS
MIOBEPXHEBOI'0 LIAPY:

F=Ff. (1)

ne f — koediuieHt abpasuBHOro pyHHyBaHHs,

BEIMYMHA SIKOTO 33 HAIIMMH JIOCTIDKEHHSIMH CSrae
0,3...0,4 nns HaWOLIBII TOIIMPEHHX PEXUMIB ApPOOO-
CTPYMIHHSI BYIJICLICBHUX CTaJeH.

PoGoty nedopmyBanHs A, (t) MOBEPXHEBOTO LIapy

BUKOHY€ TaHreHIiadbHa cwia F . Tomy Ha mimcrasi
T

sanexHoctel (13-15) moxxHa 3amucaTi

0 m abo m | 297, (16
Ar(t):lFrdl:fE!v;dz A,(t)=f7£v dar (16
@yukuis mBuaKocTi V (16) BU3HAYAETHCS 110 BIIOMIi
TIPY’KHO-TUIACTUYHII MOJIeNi KOHTaKTHOTO yaapy [12].
BuxopuctoByroun cxemMy B3aeMOJii  JIPOOHHKH
niameTpoM ¢ i3 IUIOCKOKO METalleBOK IOBEPXHEI0 Ha
OCHOBi EHEPreTHYHOro OanaHCy MOYKHa aHATITHIYHUM
LUISIXOM BHU3HAYHUTH JMHAMIYHI MapamMeTpu MeXaHi4HHX
MTOKa3HUKIB METaly, MO0 OOpOOIAEThCS, MalOYl HOpMa-
JIbHE 3YyCWJIIA EI BIUIMBY JPOOMHKM Ha aTakoBaHy

MMOBEpXHIO Ta TEOMETPHYHI PO3MIPH  YTBOPEHOI
JPOOWHKOI0 JIYHKH, a TaKOXX TEPMOJMHAMIYHMH CTaH
JIOKATBHOTO 00’€My aTakoBaHOTO Tila BHACIIIOK
IUTACTUYHOI Jedopmartii.

BucHoBku

3anpornoHoBaHa (i3UuHA MOJENIb-CXeMa  BIUTUBY
JpOOMHKM Ha OOpOOJIIOBaHY IOBEPXHIO, CYTTIO SIKOI €

00epTANBHO-TIOCTYMANBHAN ~ pyX  JPOOHWHKH,  JIa€
MOXJIMBICTh, Ha OCHOBI CHEPreTHYHOTO OanaHCy
CHCTEMH, BHU3HAYWTH  MEPEMIIICHHS,  [IBHIKOCTI,
MPUCKOPEHHS, a TaKoX CHIM  HOPMAJBbHOTO 1

TaHTCHI[IAIFHOTO THCKY NIpPOOWHKH Ha OOpOOIIOBaHY
MMOBEpXHIO B Tiporeci (GopMyBaHHA cCHigy (JIyHKH), a
TaK0X BUTPATH MOTY>KHOCTI aTaKyl040i IPOOHHKH.

3anporoHoBaHa MOZETH BIUIMBY IIPH TEPEMilICHHI
npoOuHKH fiametpoM ¢ Ta Macol m TO HOpMaIi 70
METAJICBOTO MIBIPOCTOPY, IO BOJIOAIE MPYKHUMH 1
IUIACTUYHUMH  BJIACTUBOCTSIMHU, JI03BOJISIE BU3HAYaTH
JMHAMIYHI TapaMeTpy MEXaHIYHUX TOKa3HHKIB MeTary
BupoOy. [Ipy npoMy BHXiTHUMH JaHUMH JUIST BAKOHAHHS
AQHATITUYHUX PO3PaXyHKIB €: AiameTp cdepH, omucaHoi
HaBKOJO JPOOMHKH, MIBHAKICTh aTaku 0OpoOIoBaHOL
TTOBEPXHI Ta TCOMETPUYIHI PO3MIpPH CITIY.

Iepcnexmueu noodanvuux Odocnioxcens. Ilomampii
JOCTI/DKEHHSI TOB’s3aHI 3 MPOBEACHHSAM YEProBHX
mabopaTOPHUX TOCIiIKEHb B3a€MOii JPOOMHOK Pi3HUX

nmiamMeTpiB 1 MartepianiB, IO MarOTh pPi3HI MeXaHIYHI
BIIACTHBOCTI U1 MIATBEPHKEHHS  JTOCTOBIPHOCTI
po3pobieHol Monemi-CXeMH, TOPIBHSAHHA OTPHMaHUX
AQHAMITAYHUX  PE3yJbTATIB 3 EKCHePUMEHTATBHUMHI
JaHHUMU. I_[e JO3BOJINTh YIOCKOHAJIUTH iCHy}O‘Iy MO/JCIIb
Ta pO3LWMUPUTH 11 3aCTOCYBaHHSI Yy TPAKTUYHUX
IE)KEHEPHHUX 3a/a4yax, TEXHOJIOTIsIX MEXaHIYHOT 00pOOKHU
BUIBHUX TIOBEPXOHBb BHPOOIB.

KonduikT intepeci

ABTOpH CTBEpPIKYIOTH IIPO BiJICYTHICTH KOHQIIKTY
iHTepeciB MO0 iXHBOTO BHKIAAy Ta pE3yIbTaTiB
OCHIIKEHD.

References

1. Novikov, F. V., & Andilakhai, O.O. (2014). Osnovy strumynno-
abra-zyvnoi obrobky dribnykh detalei. Kharkiv: Vyd KhNEU
im. S. Kuznetsia [in Ukrainian]

2. Buchynskyi, M. Ya., Mokhnii, I. Yu., & Cherniavskyi, A. M. (2020).
Shlifuvannia emalovanykh detalei. Kyiv: Lira-K [in Ukrainian]

3. Doroshenko, Ya. (2020). Investigation of the influence two-phase
flows parameters on the erosion wear of the gas pipelines bends.
Municipal ~— Economy  of  Cities, 1(154), 240-248.
https://doi.org/10.33042/2522-1809-2020-1-154-240-247

4. Choi, D., Kim, T., Yang, C., Nam, J., & Park, J. (2019). Discrete
element method and experiments applied to a new impeller
blade design for enhanced coverage and uniformity of shot
blasting. Surface and Coatings Technology, 367, 262-270.
https://doi.org/10.1016/j.surfcoat.2019.04.008

5.Li, Z., Yang, F., Liu, Y., & Gao, Y. (2019). Numerical Simulation of
derusting treatment of steel parts by shot blast. Computer
Modeling in Engineering & Sciences, 120 (1), 157-175.
https://doi.org/10.32604/cmes.2019.05187

6. Yksan, Zh. M., Ussenova, G. A. (2018). Investigation of the blasting
process of threaded connections of pump-compressor pipes.
Nauka i Tehnika Kazahstana, 1, 111-121.

7. Edward, A.B., Heyns, P.S., & Kok, S. (2019). A numerical
investigation of a single-shot in a DEM-FEM approach to shot
peening simulation. Metals, 9(11), 1183.
https://doi.org/10.3390/met9111183

8. Kubler, R. F., Berveiller, S., Bouscaud, D., Guiheux, R., Patoor, E.,
& Puydt, Q. (2019). Shot peening of TRIP780 steel:
Experimental analysis and numerical simulation. Journal of
Materials Processing Technology, 270, 182—-194.
https://doi.org/10.1016/j.jmatprotec.2019.02.031

9. Komvopulos, K. (1990). Konechno-elementnoe reshenie kontaktnoj
zadachi dlya uprugoplasticheskogo sloistogo poluprostranstva.
Sovremennoe mashinostroenie. Trudy Amerikanskogo Obshestva
Inzhenerov-Mehanikov. Seriya B. Prochnost Materialov,
Tehnologicheskie Processy i Oborudovanie, Avtomatizaciya
Proektirovaniya i Proizvodstva, Mehanizmy i Roboty 2, 165-176
[in Russian]

10. Chen, J.S., Desai, D. A., Heyns, S.P., & Pietra, F. (2019).
Literature review of numerical simulation and optimisation of
the shot peening process. Advances in Mechanical Engineering,
11 (3). https://doi.org/10.1177/1687814018818277

11. Wang, T., Wang, J. B., Zhang, X. J., & Liu, C. (2023). A study on energy
conversion behavior of single-shot elastic-plastic impact during shot
peen forming. International Journal of Impact Engineering, 176,
104566. https:/doi.org/10.1016/}.ijimpeng.2023.104566

12. Gorik, A. V., Zinkovskii, A. P., Chernyak, R. E., & Brikun, A. N.
(2016). Elastoplastic deformation of the surface layer of
machinery constructions on shot blasting. Strength of Materials,
48 (5), 650—657. https://doi.org/10.1007/s11223-016-9808-6

13. Bitter, J. G. A. (1963). A study of erosion phenomena. Wear, 6 (3),
169-190. https://doi.org/10.1016/0043-1648(63)90073-5

14. Frija, M., Hassine, T., Fathallah, R., Bouraoui, C., & Dogui, A.
(2006). Finite element modelling of shot peening process:
Prediction of the compressive residual stresses, the plastic
deformations and the surface integrity. Materials Science and
Engineering: A, 426 (1-2), 173-180.
https://doi.org/10.1016/j.msea.2006.03.097

Scientific Progress & Innovations e 27 (4)

206


https://doi.org/10.33042/2522-1809-2020-1-154-240-247
https://doi.org/10.1016/j.surfcoat.2019.04.008
https://doi.org/10.32604/cmes.2019.05187
https://doi.org/10.3390/met9111183
https://doi.org/10.1016/j.jmatprotec.2019.02.031
https://doi.org/10.1177/1687814018818277
https://doi.org/10.1016/j.ijimpeng.2023.104566
https://doi.org/10.1007/s11223-016-9808-6
https://doi.org/10.1016/0043-1648(63)90073-5
https://doi.org/10.1016/j.msea.2006.03.097

15. Goryk, O., Koval’chuk, S., Brykun, O., & Chernyak, R. (2020).
Viscoelastic resistance of the surface layer of steel products to
shock attack of a spherical pellet. Key Engineering Materials, 864,
217-227. https://doi.org/10.4028/www.scientific.net/kem.864.217

16. Arifvianto, B., Mahardika, M., Salim, U. A., & Suyitno, S. (2020).
Comparison of surface characteristics of medical-grade 316L
stainless steel processed by sand-blasting, slag ball-blasting and
shot-blasting  treatments. Journal of Engineering and
Technological Sciences, 52 (1), 1-13.
https://doi.org/10.5614/j.eng.technol.sci.2020.52.1.1

17. Zagar, S., Markoli, B., Nagli¢, I, & Sturm, R. (2021). The
influence of age hardening and shot peening on the surface
properties of 7075 aluminium alloy. Materials, 14 (9), 2220.
https://doi.org/10.3390/ma14092220

18. Lupkin, B. V., & Pogrebelnyj, N.S. (2013). Uprochnyayushaya
obrabotka poverhnostnym plasticheskim deformirovaniem.
Otkrytye informacionnye i kompyuternye integrirovannye
tehnologii 58 (13), 40—48. [in Russian]

19. Shortiss, J., & Tanner, D. A. (2022). Residual stress prediction in
shot blasted cobalt—chromium biomedical cast components.
Materials  Science and Technology, 38 (12), 853-865.
https://doi.org/10.1080/02670836.2022.2065764

20. Zhao, J., Zhou, W., Tang, J., Jiang, T., & Liu, H. (2022). Analytical
and experimental study on the surface generation mechanism in
shot peening. Archives of Civil and Mechanical Engineering,
22 (3). https://doi.org/10.1007/s43452-022-00431-7

21. Goryk, O., Koval’chuk, S., Brykun, O., & Aksonov, S. (2022).
Assessment of quality criteria of shot blasting cleaning of the
inner surfaces of chemically resistant containers. Advances in
Mechanical and Power Engineering, 98-107.
https://doi.org/10.1007/978-3-031-18487-1_10

22. Vinogradov, V.N. (1981). Experimental study of the kinematic
parameters of the impact of the ball on the flat surface of the
material. Friction and Wear, 2 (4), 584-588.

23.Drozd, M.S., Matlin, M.M., & Sidyakin, Yu.L
Inzhenernye raschety uprugoplasticheskoj
deformacii. Kiev: Tehnika [in Russian]

24. Shin, I.G., Maksudov, R., Milasius, R., Mominov, M.R.,
Shukhratov, Sh., & Rajabo, O. (2020). Energy relations in the
contact interaction of fractions with the surface of machine parts
to be strengthened. International Journal of Advanced Research
in  Engineering and Technology, 11 (12), 1008-1017.
https://doi.org/10.34218/IJARET.11.12.2020.100

25. Maksudov, R.X., Djurayev, A., & Shukhratov, Sh. (2018).
Improving the design and justification of the parameters of the
saw section of the cotton-cleaning unit. International Journal of
Advanced Research in Science, Engineering and Technology,
6 (12), 7549-7555.

(1986).
kontaktnoj

ORCID
0. Goryk https://orcid.org/0000-0002-2804-5580
O. Brykun https://orcid.org/0000-0001-5213-9440

2024 Goryk O. et al. This is an open-access article distributed under the Creative Commons Attribution License
http://creativecommons.org/licenses/by/4.0, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Scientific Progress & Innovations e 27 (4)

207


https://doi.org/10.4028/www.scientific.net/kem.864.217
https://doi.org/10.5614/j.eng.technol.sci.2020.52.1.1
https://doi.org/10.3390/ma14092220
https://doi.org/10.1080/02670836.2022.2065764
https://doi.org/10.1007/s43452-022-00431-7
https://doi.org/10.1007/978-3-031-18487-1_10
https://doi.org/10.34218/IJARET.11.12.2020.100
https://orcid.org/0000-0002-2804-5580
https://orcid.org/0000-0001-5213-9440
http://creativecommons.org/licenses/by/4.0

KypHai

«Scientific Progress & Innovations»

ToMm 27, N2 4
2024

IlignucaHo A0 ApYyKy 3 opuriHaj-Maketa 24.12.2024
Tupax 200 npum. 3am. N2 4
YM. apyk. apk. 26,9. @opmat 60x90/8

BignoBiganbuui pegaktop: MeabHu4yk B. B.
JliTepatypHuii pepakrop: Jenyxso A. B.
KypaTop 3 ingekciB DOI: KoBasenko B. O.
KoMmm'toTepHa BepcTKa Ta Axu3aiH: MesabHUYYK B. B.

BujaaBelb i BUTOTOBJ/IIOBAY:
[losiTaBCbKUM Aep>KaBHUM arpapHUM YHIBEPCUTET
Anpeca: 36003, Bys1. CkoBopoay, 1/3, M. [losiTaBa, YkpaiHa
Ten. (0532) 500273, E-mail: pdau@pdau.edu.ua
CeigouTtBo cy6’ekTa BuaBHu4oi cipaBu JIK Ne 7933 Big 13.09.2023 p.



	0000001_Титулка_27_4
	000001_Ред_зміст
	01_Антонець_росл
	Materials and methods

	02_Бакалова_росл
	03_Антонець_росл
	Materials and methods

	04_Ляшенко_росл
	05_Білявська_росл
	06_Коба_росл
	07_Поспєлова_росл
	08_Рожко_росл
	09_Сєвідов_росл
	10_Харченко_росл
	58,1
	27,7
	61,9
	95,8
	41,5

	11_Юрченко_росл
	12_Шевніков_росл
	13_Антонець_росл
	Materials and methods

	14_Четверіков_росл
	15_Шевчук_екол
	serhii.shevchuk@pdau.edu.ua 

	16_Романчук_екол
	17_Качанов_тв
	Досліджувана добавка містить суміш  концентратів пробіотиків: Lactobacillus plantarum, L. bulgaricus, L. rhamnosus, L. acidophilus, Bifidobacterium bifidum, Streptococcus thermophiles, Enterococcus faecium та декстрозу.

	18_Сичов_тв
	19_Євстаф'єва_вет
	Materials and methods

	20_Alali_вет
	21_Кручиненко_вет
	Рис. 1. Дані щодо геолокаційних знахідок у світі за запитом Lyssavirus rabies на платформі інформаційної системи GBIF
	Джерело: [10].
	Рис. 2. Дані щодо геолокаційних знахідок в розрізі країн за запитом Lyssavirus rabies  на платформі інформаційної системи GBIF
	Джерело: [10].
	Рис. 3. Дані щодо сезонності за запитом Lyssavirus rabies на платформі інформаційної системи GBIF
	Джерело: [10].

	22_Левицька_вет
	23_Лівощенко_вет
	24_Кітіченко_вет
	Materials and methods

	25_Медвідь_вет
	26_Євстаф'єва_вет
	Materials and methods

	27_Погорєлова_вет
	Materials and methods

	28_Пономаренко_вет
	Materials and methods

	29_Левицька_вет
	30_Суворов_вет
	Materials and methods

	31_Ромазан_вет
	32_Кобець_тех
	33_Горик_тех
	100_Остання_27_4

