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ECONOMIC EFFICIENCY OF GROWING DIFFERENT GROUPS OF TOMATOES
IN WINTER GREENHOUSES OF THE STEPPE ZONE OF UKRAINE

Abstract

The article analyzes the economic efficiency of cultivating indeterminate tomato hybrids from various groups in modern winter
greenhouses at Dniprovskyi TC LLC. The experimental research was conducted over a period of three years (2021-2023) and involved
the indeterminate tomato hybrids Merlis F, (as the control), Torero F,, DRC-564 F, Fujimaro F, and Biorange F . The study assessed
the economic efficiency of cultivation, conducted phenological observations, tracked the dynamics of yield formation, and evaluated
the marketability of the fruits produced by these hybrids. Additionally, the research explored the adaptation of the hybrids to the grow-
ing conditions of winter greenhouses in Ukraine's Steppe zone.

The findings demonstrated an increase in profitability for growing various tomato groups compared to the red-fruited tomato
group. Specifically, there was a 17.7% increase in the DRC-564 F, cherry group, an 8.7% increase in the Yellow Beef Biorange
F, group, and a 4.7% increase in the pink-fruited Fujimaro group. By introducing new hybrids into crop rotations, net profits per square
meter could reach UAH 1,280.9/m? for DRC-564 hybrids, UAH 802.4/m for Biorange, and UAH 655.4/m’ for Fujimaro.

These results offer valuable insights for greenhouse operations, aiding in the selection of the most economically efficient, high-
yield, and well-adapted tomato hybrids for cultivation in winter greenhouses, ultimately boosting overall economic efficiency.

Key words: group, economic efficiency, cost price, winter greenhouses, net profit, technology, productivity, profitability.

Introduction. Tomatoes have a long-standing history and are widely cultivated across many countries. Among all
vegetable crops, tomatoes stand out due to their significant nutritional value, offering a variety of proteins, sugars, organic
acids, vitamins, and minerals that are crucial for human metabolism. They also boost appetite and help maintain overall per-
formance [14]. The extensive distribution of tomatoes is largely due to their excellent taste and high nutritional properties [6].

In 2022, Ukraine produced approximately 2.44 million tons of tomatoes, with 0.23 million tons grown in green-
house environments. Across the country, tomatoes are cultivated on about 75.8 thousand hectares, with around 3 thou-
sand hectares allocated for greenhouse cultivation [3]. Today, tomatoes are the most widely grown crop in protected soil
in Ukraine [12]. Around 400 hectares of industrial greenhouses in Ukraine are dedicated to this crop, producing nearly
1 million tons of tomatoes [7].

© Karachun V. L., Lebedynskyi 1. V., 2024 DOI: https://doi.org/10.37406/2706-9052-2024-3.1
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Globally, the leading tomato producers include China, Mexico, Italy, Spain, and the United States. According to
2019 FAO data, tomatoes held the top spot in terms of cultivation area among fruit and vegetable crops worldwide, with
about 4 million hectares under cultivation, 60% of which are in protected environments. In 2019, China had the larg-
est tomato-growing area, with over 1 million hectares producing 67.76 million tons. India followed with 520 thousand
hectares (19 million tons), Turkey with 225 thousand hectares (12.84 million tons), Egypt with 200 thousand hectares
(6.75 million tons), and the United States with 200 thousand hectares (10.86 million tons). Additionally, Italy and Iran
produced over 5 million tons each. In total, global tomato production reached 158.4 million tons in 2019, with a yearly
growth rate of 3% [9; 10].

Tomato trade within EU countries, encompassing both fresh and frozen products, amounts to roughly 2 billion
euros. According to international market data, tomatoes dominate the vegetable market, with fresh tomatoes accounting
for over 50% of sales and processed tomatoes comprising the rest. In global tomato production, the Netherlands contrib-
utes 1%, Spain 4%, Italy and Egypt 6%, Turkey 8%, and the USA and China 15% each [15].

For successful tomato cultivation in extended greenhouse systems, heterosis hybrids must meet certain criteria.
These hybrids should be early-maturing, less reliant on high-intensity light and long daylight hours, exhibit vigorous
growth and fruiting, and be resistant to diseases. They must also maintain a high fruit set rate under low light conditions,
ensure high productivity (at least 30 kg/m?), and produce high-quality fruit [2; 7]. Furthermore, these hybrids must be
adaptable to varying light conditions and higher humidity levels, which improves plant resistance to fungal diseases
and positively influences yield [8].

The application of different technological approaches in tomato cultivation affects production costs, profitability,
and overall yield per unit area. The integration of new technological elements in winter greenhouse systems can enhance
production efficiency and guarantee the ecological safety of vegetables, which is achievable only in modern greenhouse
complexes utilizing small-volume hydroponic methods [11].

The purpose of the research is to determine the economic efficiency of growing different groups of tomatoes
in winter greenhouses of the Steppe zone of Ukraine.

After conducting an analysis of literary sources, it became known that growing tomatoes in winter greenhouses is
a fairly profitable area of agribusiness, under the conditions of compliance with the technology of intensive cultivation,
improvement of the elements of cultivation technology, rational selection of the assortment of hybrids and types of toma-
toes, favorable market conditions, it is possible to get the maximum income from area of greenhouses.

An overview of the main material. The research was conducted at the modern enterprise LLC TC "Dniprovskyi,"
located in the Dnipropetrovsk region, from 2021 to 2023. The winter greenhouses employed automated processes, includ-
ing computer-controlled microclimate regulation and drip irrigation throughout the study period. The research focused on
various heterozygous tomato hybrids from the Dutch manufacturer Monsanto. The hybrids under investigation included:
red-fruited Merlis F, (control), pink-fruited Fujimaro F,, yellow beef Biorange F,, red beef Torero F, and red cherry
DRC-564 F,.

The experimental design followed a systematic, regular placement scheme with four replications. The accounting
plot covered 10 m?, while the total plot area was 14 m?, with the overall experiment spanning 224 m?. Seedlings were
grown using a classical 35-day method and transplanted to a permanent growing location at the 9—11 true leaf stage. Plants
were placed on "Hrodan Master" mineral wool substrate (100 x 20 x 7.5 cm), with each plant occupying 3.75 liters of sub-
strate. The initial planting density was 2.5 plants per m?, which was later increased to 3.1 stems per m?, and eventually to
3.7 stems per m? (for DRC-564 F,). Each accounting plot housed 25 plants.

Once the seedlings were transplanted into the greenhouse, plant care followed standard greenhouse cultivation
technology. Microclimate, irrigation, and fertilization were adjusted to meet the biological needs of the tomato plants.
Harvesting took place during the fruiting months (March to November), three times a week. Data collection and observa-
tions adhered to established methods as outlined in "Experimental Case in Agronomy" and the "Methodology of Exper-
imental Case in Vegetable and Melon Growing." Economic efficiency was evaluated based on the yield value and addi-
tional expenses incurred to increase yield, using actual cost data [1; 4; 10]. An integrated pest and disease management
system was also implemented to protect the plants.

Results and discussion. During the phenological observations conducted between 2021 and 2023, several key
findings were made. Tomato hybrid seeds were sown in the second decade of December, which is considered the optimal
period for winter greenhouse planting, given the climatic zone of the facility. By the third day, individual seedlings of all
hybrids began to emerge, and over 75% of mass seedlings were observed by the fifth day, attributed to the ideal micro-
climate in the seed germination chamber, where the substrate temperature was 25°C, and the relative humidity was 90%.

The third leaf appeared earliest on the tenth day after sowing in the DRC-564 hybrids, while in the Fujimaro
hybrid, it appeared on the eleventh day. For the Torero, Merlis, and Biorange hybrids, the third leaf appeared on the twelfth
day. All hybrids were transferred to mineral wool cubes 14 days after sowing. Seedlings were relocated to the seedling
greenhouse 10 days after diving, and final planting in the permanent greenhouse occurred on the 35th day post-sow-
ing. Seedlings showed uniform growth, with the first panicle distinctly formed on the Biorange and DRC-564 hybrids.
In the Merlis, Fujimaro, and Torero hybrids, the panicle emerged from the stem 39 days after germination, and the first
fruits appeared 41-43 days after germination in all hybrids.
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To increase plant density to 3.1 plants per m?, an additional stem was introduced during the second decade of Feb-
ruary over the three-year period. For the DRC-564 hybrid, the density was further increased to 3.7 plants per m? in the first

decade of April.

Tomato harvesting began earliest with the DRC-564 hybrid, 94 days after germination, in the second decade
of March. The Merlis, Fujimaro, Biorange, and Torero hybrids started fruiting in the third decade of March, between
100-105 days after germination. Mass fruiting began at the end of March for the DRC-564 F hybrid, while the other

hybrids reached mass fruiting in the first decade of April.

Table 1 shows the biometric data for tomato fruits during the mass fruiting phase (April — May). The average fruit
weight for the hybrids was as follows: DRC-564 F —23.9 g, Merlis F| —158.5 g, Fujimaro F, - 196.1 g, Torero F, —207.6 g,
and Biorange F, — 221.2 g. The average number of fruits per bunch was: Biorange F, — 3.7, Fujimaro F, and Torero
F,—23.9, and Merlis F, —4.9.

Table 1. Indicators of biometric measurements of tomato fruits in the phase of the beginning of mass fruiting
(April-May), 2022-2023

Hybrid

Weight of the
fruit, g

Fruit diameter,
cm

The number of fruits
in a bunch, pcs.

Fruit height,

cm

Index

fetus

Chamberiness, %

Merlis

158,5

6,9

4,9

5,7

0,85

3 camera — 0%
4 camera — 25%
5 camera — 75%

Fujimaro

196,1

7,7

3,9

7,1

0,92

5 camera — 0%
6 cameras — 50%
7 cameras — 50%

Biorange

221,2

7.8

3,7

7.4

0,95

5 camera — 0%
6 camera — 75%
7 cameras — 25%

Torero

207,6

7,9

3,9

7.2

0,90

4 camera — 0%
5 camera — 25%
6 cameras — 75%

DRC-564

23,9

6,5

12,0

2,8

1,03

2 camera — 100%
3 camera — 0%
4 cameras — 0%

The removal of tops and growth points across all tomato hybrids was conducted simultaneously on September 15,
approximately eight weeks (55 days) before the final fruit collection. The plants of all hybrids reached senescence simul-
taneously on November 15. Over the years of the study, the total vegetation period was 335 days.

On average, tomato plants bore fruit for a period ranging from 227 to 230 days during the 2021-2023 studies.
Figure 1 provides a detailed representation of the yield dynamics across all the months of fruiting, including March, April,
May, June, July, August, September, October, and November.
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m Merlis F1 0,5 4,7 6,6 8,1 7,6 73 6,0 53 2,9
® Fujimaro F1 0,8 4,9 6,4 7,5 6,1 52 4,2 33 2,4
= Biorange F1 0,4 4,5 6,3 7,6 7,2 6,9 5,6 5,1 32
Torero F1 0,4 4,6 6,5 8,2 7,9 6,8 5.8 4,7 2,4
EDRC-564F1| 0,7 2,5 35 35 35 2,8 2,7 2,5 1,4

Fig. 1. Yield dynamics of different groups of tomatoes per month, kg/m>

The total yield on average for 2021-2023 on different tomato groups was as follows: hybrid DRC-564 produced
the lowest yield and it was 23.1 kg/m?, Fujimaro F, produced yield at the level of 40.8 kg/m?, in Biorange F, the produc-
tivity indicator was at the level of 47.0 kg/m’, the Torero F| hybrid achieved a productivity of 47.3 kg/m*. The highest
yield in the group of medium-fruitful tomato Merlis F, (Table 2).
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Table 2. Total yield of indeterminate tomato hybrids of different groups on average for the research period
2021-2023

Yield, kg/m2
Version
2021 2022 2023 average yield

Merlis F1 47,7 48,6 50,6 49,0
Fujimaro F1 41,3 40,9 40,2 40,8
Biorange F1 46,4 472 47,5 47,0
Torero F1 48,1 46,8 47,0 473
DRC-564 F1 23,1 22,6 23,7 23,1
NIR, 05 kg/m2

The cherry DRC-564 hybrid demonstrated the highest marketability, reaching 97.1%. The yellow beef hybrid Bio-
range F1 had the lowest marketability at 90.2%. The pink-fruited Fujimaro F1 achieved a marketability of 91.9%, while
the red beef Torero F1 and Merlis F1 hybrids showed marketability levels of 92.7% and 94.8%, respectively (Table 3).

From the analysis of marketability for the indeterminate tomato hybrids of various groups over the study period, it
can be concluded that these hybrids, when cultivated in winter greenhouses under extended culture, achieve high market-
ability levels ranging from 90.2% to 97.1%.

Table 3. Marketability of tomato hybrids of different groups for 2021-2023

Hybrid Marketability, %

2021 2022 2023 average marketability
Merlis F1 94,7 94,8 94,8 94,8
Fujimaro F1 91,9 91,8 92,1 91,9
Biorange F1 90,9 90,9 88,9 90,2
Torero F1 92,4 93,1 92,7 92,7
DRC-564 F1 96,4 97,6 97,3 97,1
NIR, 05 kg/m2

The assessment of the economic efficiency of cultivating indeterminate tomato hybrids of various groups in winter
greenhouses revealed that the total cost of cultivation is relatively high, ranging from UAH 1,740.1/m? to UAH 1,904.7/m?
(Table 4). For the Merlis F, control, the total cost was UAH 1,753.9/m>. The lowest cost was observed in the Torero F,
hybrid, amounting to UAH 1,740.1/m?, which is UAH 13.8/m? lower than the control. On the other hand, the highest cost
was recorded for DRC-564 F1 at UAH 1,904.7/m?, exceeding the control by UAH 150.8/m>. The cost for Biorange F,
was UAH 1,769.3/m?, which is UAH 15.4/m? higher than the control. Torero F had a cost of UAH 1,750.3/m?, which is
UAH 3.6/m? below the control (Table 4, Fig. 2). These costs include major expenses such as energy, labor, raw materials,
packaging, logistics, marketing, fixed costs, and other associated expenses.

Table 4. Economic efficiency of tomato cultivation of different groups for 2021-2023

Version
Indicator Merlis F1 (control)| Fujimaro F1 | Biorange F1 | Torero F1 | DRC-564 F1

Yield, kg/m2 49,0 40,8 47,0 47,3 23,1
Marketability, % 94,8 91,9 90,2 92,7 97,1
Yield increase, kg/m2 0,0 -8,2 -2,0 -1,7 -25,9
Increase in marketability, % 0,0 -2,9 -4,6 -2,1 2,3
Profitability from UAH /m2 2264,0 2405,7 2571,7 2078,9 3185,6
Base costs for energy carriers, UAH /m2 641,2 641,2 641,2 641,2 641,2
Base salary costs, UAH /m2 604,1 576,2 589,7 591,1 619,5
Basic costs of raw materials, UAH /m2 250,1 289.,4 292,1 261,2 308,4
e o aine, logistics 97,1 82,1 84,9 85.2 174,2
Fixed costs, UAH /m2 64,5 64,5 64,5 64,5 64,5
Other expenses, UAH /m2 96,9 96,9 96,9 96,9 96,9
Total production costs, UAH /m2 14954 1588.,9 1523,0 1493,5 1569,1
Full cost, UAH /m2 1753,9 1750,3 1769,3 1740,1 1904,7
EoAt;_cI)r/lle;lznet profit, 510,1 655,4 802,4 338,8 1280,9
The level of profitability, % 22,5 27,2 31,2 16,3 40,2
Increase in the level of profitability, % 0,0 4,7 8,7 -6,2 17,7
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The basic costs for energy carriers (natural gas, biofuel, electricity) were UAH 641.2/m?, accounting for 36.6%
of the total cultivation cost. This figure remained constant across all hybrids since the same microclimate was maintained
in the winter greenhouse for all tomato groups (Table 4).

As for wage costs, the control hybrid Merlis F, had basic wage expenses of UAH 604.1/m>. The lowest wage
costs were recorded for Fujimaro F, at UAH 576.2/m?, which is UAH 27.9/m? less than the control. The highest wage
costs were found in DRC-564 F , reaching UAH 619.5/m?, which is UAH 15.4/m* more than the control. The Biorange
F, and Torero F hybrids had wage costs ranging from UAH 589.7 to UAH 591.1/m?, which is UAH 13.0-14.4/m* lower
than the control.

The variation in basic wage costs is primarily attributed to differences in yield between the tomato groups. In par-
ticular, hybrids in the cherry tomato group required the highest wage expenses due to the intensive labor demands of their
cultivation. Overall, wage costs accounted for 32.1% to 34.1% of the total cost structure (Table 4).

100%
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50%
40%
30%
20%
10%

0%

Merlis F1  Fujimaro F1 Biorange F1 Torero F1 DRC-564 F1
(control)
® Other expenses, UAH /m2

® Fixed costs, UAH /m2

m Costs for packaging, logistics, marketing, UAH /m2
m Basic costs of materials, UAH /m2

= Base salary costs, UAH /m2

Fig. 2. The full cost of growing different groups of tomatoes on average in 2021-2023

The basic costs for materials in tomato cultivation encompass various categories, including mineral fertilizers, seeds,
substrates, plant protection products, pollination materials, and agrotechnical materials. For all hybrids, these costs were
managed uniformly, with identical planting densities, irrigation schedules, plant nutrition, substrates, microclimate control,
and pest management. The variance in basic costs for materials across different hybrids was primarily due to the differing
costs of seeds, ranging from UAH 250.1 to UAH 308.4 per m?, which represents 14.1% to 16.2% of the total cultivation cost.

Costs associated with packaging, logistics, and marketing were UAH 97.1/m? for the control hybrid, Merlis F .
The highest costs were observed for DRC-564 F at UAH 174.2/m?, which is UAH 77.1/m* more than the control, attrib-
uted to additional packaging expenses. Conversely, Fujimaro F  had the lowest costs in this category at UAH 82.1/m?,
UAH 15.1/m? less than the control. Biorange F, and Torero F, had packaging, logistics, and marketing costs ranging
from UAH 84.9 to UAH 85.2/m?, which is 11.2—12.1/m? lower than the control. These costs constituted 4.7% to 9.1%
of the total cost (Table 5).

Fixed costs, including fuel, lubricants, and repairs, were consistent across all tomato groups, at UAH 64.5/m?,
accounting for 5.1% to 5.6% of the total cost. Other expenses, such as depreciation, rent taxes, dividends, and social con-
tributions, amounted to 3.4% to 3.7% of the total cost, or UAH 96.9/m? (Table 4).

In terms of profitability, the financial returns per m* ranged from UAH 2,078.9 to UAH 3,185.6. For Merlis F ,
the control hybrid, profitability was UAH 2,264.0/m>. The highest profitability was achieved by DRC-564 F,, with UAH
3,186.5/m?, which is UAH 921.6/m? or 40.7% higher than the control. Torero F, had the lowest profitability at UAH
2,078.9/m?>, UAH 185.1/m” or 8.2% less than the control. Fujimaro F recorded a profitability of UAH 2,405.7/m>, UAH
141.7/m? or 6.3% more than the control. Biorange F, achieved a profitability of UAH 2,571.7/m?, which is UAH 307.7/m*
or 16.6% higher than the control (Table 4).

The net profit per m* for the control hybrid, Merlis F,, was UAH 510.1. DRC-564 F had the highest net profit
at UAH 1,280.9/m?>, UAH 770.8/m? or 151.1% higher than the control. Torero F, recorded the lowest net profit at UAH
338.8/m?, UAH 171.3/m? or 33.6% less than the control. Biorange F  netted UAH 802.4/m? which is UAH 292.3/m?
or 57.3% more than the control. Fujimaro F, generated a net profit of UAH 655.4/m?, UAH 145.3/m* or 28.5% higher
than the control (Table 4).

The profitability of growing different tomato groups in winter greenhouses from 2021 to 2023 varied from 16.3%
for Torero F, to 40.2% for DRC-564 F,. Biorange F, had a profitability of 31.2%, while Fujimaro F, achieved 27.2%.
The control hybrid Merlis F, had a profitability level of 22.5% (Table 4).
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Conclusions. The following conclusions can be made in the process of research on promising indeterminate
tomato hybrids of various groups, conducted in 2021-2023.

1. The adherence to technological maps in winter greenhouses was confirmed, with no deviations observed
in plant growth timelines. The biometric characteristics of the tomato fruits aligned with those specified by the Dutch
manufacturer, Monsanto.

2. The total cost of cultivating indeterminate tomato hybrids varied between UAH 1,740.1 and UAH 1,904.7
per square meter. Productivity and marketability of tomatoes significantly impact these costs, particularly through wages
and packaging, logistics, and marketing expenses. Additionally, the cost of seeds affects the overall cost price.

Introducing new, promising hybrids into crop rotation can lead to increased profitability compared to the red-
fruited Merlis F1 hybrid. Specifically, the cherry group DRC-564 F  showed a 17.7% increase, the yellow beef Biorange
F, a 8.7% increase, and the pink-fruited Fujimaro F, a 4.7% increase.
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EKOHOMIYHA EQEKTUBHICTb BUPOLIYBAHHS PIBHUX I'PYII HOMIJOPA
B 3UMOBUX TEINVIMIAX CTEITIOBOI 30HHU YKPAIHH

Anomauis

V' emammi posensanymo exonomiuny eghexmugnicmo upousyeants iHOemepMiHaHmHux 2iopudig nomioopa pisHux 2epyn,
BUPOUJEHUX Y 3UMOGUX menauysax 6 cyuachomy menauunomy komniexci TOB TK «/[ninposcokuily. Excnepumenmanbhi 00Caiodicen s
nposoounu npomszom mpwvox poxie (2021-2023 pp.). Hdocniodxcenns eukonysanu 3 iHOemMepMIHAHMHUMU 2IOpuUdamu nomioopa:
Mepnic F, (konmpons), Topepo F, DRC-564 F,, ®@yoxcumapo F, biopanxc F, Jlocnioxcenns usnauac eKoHomiuny epexmusnicno
BUPOUYBAHHS, (DEHONOSIUHT CNOCMEPEINCEHHS, OUHAMIKY (DOPMYSAHHS GPONCAUHOCMI MA MOBAPHICMb NA00I8 [HOEeMePMIHAHMHUX
2iopudis. OOHOUACHO NpedCcmasieno NPUCMOCY8aHHs 2IOpUdie 00 YM08 BUPOWYBanHA 6 3umosux menauyax Cmenosoi sonu Yxpainu.

Locnioorcenns nokasanu npupicm peHmaodenbHOCmi GUPOULY8aAHHs PISHUX 2Py NOMIOOPA NOPIBHAHO 3 2PYNOIO YEPEOHO NIIOHO20
nomioopa, a came: 6 2pynu uepi na DRC-564 F  npupicm 17,7%, epyna ascoemuii 0igh biopanoic F, npupicm 8,7%, epyna podiceso naionuii
nomioop @yooicumapo F, npupicm 4,7%. Ilpu 6nposaddiceni 6 KyIbimyposmiiy HOGux 2i0puois pisnux spyn MoJICHA OMpPUMAamu nOKazHUK
yucmozo npudymxy 3 w° na 2iopudax DRC-564 1280,9 epn. /M, Biopanic 802,4 epn. /m?, @yooscumapo 655,4 epu. /m>.

Ompumani pesyrbmamu HAOamMv YiHHY IHGOpMayito Ok MenIUUHUX KOMOIHAmMIe wo0o eubopy Hatbiibus nPOOYKMUGHUX
EKOHOMIYHO BU2IOHUX A NPUCMOCOBAHUX 2IOpudie nomioopa 0N UPOWYBAHHS 6 3UMOBUX MENAUYAX, CHPUAIOHU NIOBUUEeHHIO
EeKOHOMIUHOI ehexmusHoCmi.

Knrwwuosi cnosa: cpyna, exonomiuna eghexmueHicms, cobieapmicms, 3UMOSI Menauyi, Yucmuil npudymor, MmexHonoeis,
YpodtcaliHicmb, penmadenbHicmo.

CucOoK BUKOPHCTAHHX JKepeJ

1. Akhatov A. K., Shyshkina S. N. The World of Tomatoes through the Eyes of a Phytopathologist. 4th. 2021.

2.Gnatyuk A. G. Promising heterotic tomato hybrids for winter hydroponic greenhouses. Vegetable and melon growing. 2005.
Vol. 51. pp. 240-246.

3. Karachun V., Lebedynski L.. Agro-biological potential of indeterminate tomato hybrids of foreign breeding in winter.
Ecology, Biotechnology, Agriculture and Forestry in the 21st century: problems and solutions: monograph. Tallinn: Teadmus OU.
2024. 155-169.

4.bonorcekux O. C., losrams M. M. BioeHepreTuyHa oLiHKa Cy4acHUX TEXHOJIOTiH BUPOOHHUITBA O0BO4iB. O80UiGHUYMEO |
bawmannuymeo: migcsio. memam Hayk. 36. VAAH / Incmumym osouisnuymea i 6awmannuymea. 2001. Bur. 45. 185-188.

5. bormapenxo IJ1., SIxkoerko K.I. (pexn.) MeTtonuka mociiHOI CripaBU B OBOYiBHHITBI 1 OamTaHHUNTBI. XapkiB: OcHoBa. 2022.

6.Yepuuienko B. I, [Tamkoebkuit A. 1., Kupiit I1. I. Cydachi TexHosorii OBOYiBHHITBA BiAKPUTOTO IpyHTY. JKutomup:
«Pytax, 2017. 338.

7.TaBpucsk 1. JI. ®opmyBaHHS BpoXkaro TiOPHUIIB IMOMIZOpa 3a BHPOIIYBaHHS y MPOJIOBKEHIH KyIbTypi 3UMOBHX TEIUTUIIb.
Sworld. Isanoso: MAPKOBA AJl, 2014. Bumn. 2. T. 28. C. 67-70.

8.Ieanenxo I1. I1. [nrerpoBanumii 3axucT pociun y 3akpu Tomy rpynTi / [LII. IBanenxo, O.B. IIpuiinka, O.M. Lu3se. K.: Ypo-
xait, 2002. 110.

9.Kapauyn B. JI. EdexruBHicTs BUpOILLyBaHHs nomiiopa riopuay biopamk Ha pi3HUX cyOcTparax B 3MMOBHX TEIUIMIIX. [HHOGA-
YitiHi po3podKu MON0OI 8 cyuacHomy oeouieHuyimei: Mamepianu VI mixicnapooroi naykoso-npakmuunoi kongepenyii (5 ocoemnust 2023 p.,
cen. Cenexyiiine Xapxiecoroi 061.) / [ncmumym ogouienuymea i bawmannuymea HAAH. Binnuya: TOB « TBOPH», 2023. C. 27-33.

10. Kapauyn B. JI. Tocnomapcbko-GioforidHuii MOTeHI[ian iHAETepMiHAHTHUX TiOpUIIB MOMigopa 4Yepi y 3UMOBHX
Termiisx. Taepiticokuii Haykosuti gichuk. Cepis: «Cinbcokoeocnooapewki naykuy. Opneca, 2024. Bum. 135. C. 89-98. URL:
https://www.tnv-agro.ksauniv.ks.ua/archives/135 2024/part 1/14.pdf (nara 3Bepuenns: 12.05.2024).

11. Kapauyn B. JI. BruuB pi3HEX KOMepLiiHUX TiOpUIiB miguien Ha GioOMeTpHYHI MOKA3HUKU POCIHH, BPOXKAWHICTD 1 SIKICTh
IUIONIB TiOpuIy mominopa Mepitic B 3MMOBUX TCIUUISIX. Aepaphi innosayii. Cepis: «Meniopayis, 3emaepodcmeo, poCIuHHUYMEO ».
Opneca, 2024. Bum. 24. C. 73-85. https://doi.org/10.32848/agrar.innov.2024.24.10.

12. KpaBuenko B. A. ITomigop: cenekuis, HaciHHUITBO, TexHouorii / B. Kpasuenko, O. [Ipuninka. K.: Arpapna Hayka, 2007.
424 c.

13. PoxxkoB A. O., I1y3ik B. K., Kanencska C. M., [1y3ix JI. M. [locnigna cripaBa B arpoHOMii: HaBd. MociOHMK: y 2 KH. — KH. 1.
TeoperuyHi acniektu gociiaHoi cipasy; 3a pen. A. O. Poxxosa. X.: Maiinan, 2016. 316.

14. SIposuii I'. 1., Pomanos O. B. OsouiBHunTBO: HaBy. noci6. Xapkis: XHAY, 2017. 376 c.

15. XKyxk O. 4., Cuopakma O. A., dexociii 1. O. [Tomigop: Oiornoris Ta HaciHHUITBO: MOHOTpadis. Binawmus: TOB «Hinan-
JTI», 2014. 160 c.



14 Bunyck 3 (44) 2024 Issue 3 (44) 2024
CinbcbKk020Cn00apcoKi HayKu Agricultural sciences

UDC 631.421

Yatsenko V. M.
Doctor of Philosophy,
Assistant at the Department of Agrotechnologies and Soil Science,
Sumy National Agrarian University
Sumy, Ukraine
E-mail: vitaliiyatsenko | @gmail.com
ORCID: 0000-0001-7686-6634

Datsko O. M.
Doctor of Philosophy,
Assistant at the Department of Agrotechnologies and Soil Science,
Sumy National Agrarian University
Sumy, Ukraine
E-mail: datsko.oksana.nikol@gmail.com
ORCID: 0000-0001-9610-3087

Padalka V. L.
Undergraduate Student,
Sumy National Agrarian University
Sumy, Ukraine
E-mail: viadislavpadalka83@gmail.com
ORCID: 0009-0006-1578-6781

Mosha V. L.
Undergraduate Student,
Sumy National Agrarian University
Sumy, Ukraine
E-mail: viadmosa4@gmail.com
ORCID: 0009-0002-5161-7281

SAREPTA MUSTARD (BRASSICA JUNCEA (L.): EFFECTIVENESS
OF PHYTOREMEDIATION AT THE FLOWERING STAGE

Abstract

The scientific paper investigates the effectiveness of phytoremediation of soil by Sarepta mustard (Brassica Juncea (L.)) at the
flowering stage with an emphasis on heavy metals, in particular Barium, Zirconium and Zinc. Soil contamination with heavy metals in
Ukraine has become an extremely urgent problem due to the hostilities taking place in the country. This pollution can have a significant
impact on the yield and quality of agricultural crops, as well as pose a threat to the health of the population that consumes such products.

Sarepta mustard is used not only for food purposes but can also serve to restore soils contaminated with heavy metals. The
study was conducted on a site near a busy road, where the soil potentially contains a higher content of heavy metals. For analysis,
samples were taken from a meter layer of soil in increments of 10 cm before sowing and at the time of flowering of Sarepta mustard.
Soil analysis at this stage is because in the case of a positive result, that is, a significant absorption of heavy metals, it will be possible
to perform phytoremediation several times during the spring-summer season.

As a result of the study, it was found that Sarepta mustard can effectively absorb Barium from the soil, especially in layers of
20-30 cm, 40-50 cm, 50—60 cm and 60-70 cm. At the same time, the decrease in the concentration of Barium in the remaining layers
was not statistically significant. For Zirconium, its content in the layers of 0-10 cm and 20-30 cm decreased slightly, although these
changes were statistically significant, this does not allow to consider Sarepta mustard as an effective accumulator of this element in the
flowering phase. Zinc absorption analysis showed that Sarepta mustard absorbs a small amount of this element in the flowering phase.

As a result, the study confirms the possibility of using Sarepta mustard for phytoremediation of Barium from the soil to the
flowering phase, while for Zirconium and Zinc the absorption efficiency requires further research. Such studies are important for
developing methods for monitoring and cleaning soils in regions affected by heavy metal pollution because of hostilities.

Key words: mustard, phytoremediation, heavy metals, soil, XRF, soil restoration.

Introduction. An essential component in producing agricultural commodities is soil [5]. One of the important
aspects of soil management is the care of ecological and biological purity, and the presence of a minimum number
of harmful substances that can be contained in it and get into agricultural products. Due to the active hostilities taking
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place in the north, east and south of Ukraine, soil pollution with heavy metals is currently an extremely urgent issue. Wars
typically result in pollution from burning fuels and oils, combustion products, heavy metals from exploded weapons,
and other substances [14]. In the post-war period, this can not only affect the yield and quality of crops, but also pose
a threat to the health of the population consuming products grown in the contaminated area. Therefore, it is extremely
important to implement measures for monitoring and cleaning of soils in the regions affected by hostilities.

In particular circumstances, mustard is a multipurpose crop in agriculture. It is grown not only for food purposes,
but also used as a siderate culture for enriching the soil environment with organic substances, it is a good predecessor
for grain crops, such as winter wheat, and it also has another special value — restoration of soils contaminated with heavy
metals. This was confirmed by numerous studies of scientists from around the world. For instance, Du et al. (2020) estab-
lished that Sarepta mustard is an extremely good accumulator of Cadmium and Zinc [6], Gurajala et al. (2019) confirmed
the ability to effectively absorb Lead [8]. Moreover, certain genotypes of mustard are capable of absorbing Mercury [1].

Still in Ukraine, there are no effective mechanisms for assessing soil contamination with heavy metals and meth-
ods for their remediation. Studies in areas that have experienced direct military influence are not yet possible. Therefore,
in this experiment, soil contaminated with heavy metals is modeled. In order to do this, a field segment that is close to
a busy road and may have higher levels of heavy metals was selected. As the depth of their soil penetration is unknown,
the study examined a meter layer of soil with a pitch of every 10 cm.

Research aim. The purpose of this work was to study the influence of Sarepta mustard on the extraction of heavy
metals from every ten-centimeter layer of soil in the flowering phase and compare the results obtained with those that
were obtained before sowing the culture.

The presentation of the main material of the research. Soil samples were taken on the field of the Training
and Research and Production Plant of Sumy National Agrarian University. The test points are shown in Fig. 1. These
sites were chosen to compare the content of heavy metals at points located near the road and at a distance of 500 m from
it. The Sarepta mustard of the variety of Prima was grown according to the technology generally accepted for the For-
est-Steppe zone. It is also worth to mention that the Prima variety is adapted to the growing conditions and is recom-
mended for the Forest-Steppe zone of Ukraine.

Ta HaCIHHMLUTBa. /
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Fig. 1. Soil sampling points, where sampling control points are indicated in red and sampling points
before mustard sowing are indicated in yellow

The soil of the studied area is Chernozem. Soil fertility indicators are as follows: organic carbon content 1,65%,
pH ;;,,— 6,3, amount of easily hydrolyzed nitrogen 19,8 mg/kg of soil, amount of mobile phosphorus 122,0 mg/kg of soil,
the amount of exchangeable potassium — 133,1 mg/kg of soil.

The content of heavy metals was determined layer by layer to a depth of 1 m with a step of 10 cm during the flow-
ering phase of mustard. After sampling, the soil was dried, ground according to generally accepted methods and analyzed
using the X-ray fluorescence method with the device Thermo Scientific Niton XL2. Although the device used for analysis
can detect 27 chemical elements in total, the article only mentions 3. These are Zinc, Barium, and Zirconium. This is because
specific variations in the amount of these components were noted throughout the screening process of soil samples.

Statistical analysis of the obtained data was carried out in MS Excel and Statistica 10.0, ANOVA and Duncan's test
was applied to establish a significant difference between the data.

Comparing the data on heavy metals of the control area and the place of soil extraction located near the road,
a slightly higher number of heavy metals is clearly visible, especially in the layer of 0-30 cm.

According to the Decree of the Cabinet of Ministers of Ukraine, the maximum permissible concentration (MPC)
of Barium in gross form should not exceed the norm of 200 mg/kg. However, Madejon (2013) states that on average its
amount in the earth's crust ranges from 425-668m mg/kg of soil. This heavy metal is not used by plants in vital processes
[9]. However, according to the data obtained, Sarepta mustard actively absorbed it during its vegetation in different soil
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layers (Table 1). Thus, in the soil layers of 0-10 and 10-20, 30-40 and 80-90 cm, the amount of Barium decreased, but
did not have a statistically significant difference. However, in layers 20-30, 40—50 to 50—60, 60—70 cm there is a statisti-
cally significant difference in data compared to those values obtained before sowing the culture. At the same time, in lay-
ers 70-80 and 90—100 cm, the Barium content increased, but did not have a statistically significant difference.

It's worth mentioning that similar studies have already been conducted. For instance, Coscione & Berton (2009)
investigated the absorption of Barium by Sarepta mustard and two other crops in a pot-experiment but could not come to
a conclusion about the effectiveness of using mustard as an accumulator plant of this element [4]. However, in Bouslimi
et al. (2021) it was confirmed that Sarepta mustard still has a high potential for absorption of Barium [2].

Table 1. Barium content in soil layers before and during vegetation of Sarepta mustard, mg/kg of soil
0-10 10-20 20-30 3040 40-50 50-60 60-70 70-80 80-90 90-100

Control 275+45 | 215484 | 331£105 | 282473 | 201469 | 244117 | 147+61 | 135+20 | 110£122 | 164425
VBfgfgtrgﬁon 279+139a | 250+83a | 263+103a | 167+72a | 230+53a | 176£122a | 235£128a | 217+169a | 207+87a | 191£152a
Flowering period | 183+72a | 219+72a| 90+45b | 56+62a | 45t71b | <LOD*b | 87+96b | 282+83a | 133+150a | 315+88a

p<0,05
Duncan's criterion — 107,7
*Note: according to the device manufacturer Thermo Scientific Niton XL2 < LOD for element Barium 1s 90 mg/kg of soil. In

the table, the index "a" means that within each layer of the soil the content of the element does not have a significant difference com-
pared to the data before vegetation, the index "b" means a significantly lower value.

Unlike Barium, the gross MPC for Zirconium is not regulated by the Decree. However, according to Shahid et al.
(2013) its amount can vary between 32—-850 mg/kg of soil and does not play an important role in plant life, however, it
can still cause phytotoxicity [11].

As a result of this study, it was found that the amount of Zirconium decreased slightly in the layers of 0-10
and 20-30 cm (Table 2). However, even though these changes are statistically significant, it is difficult to say about
the possibility of using Sarepta mustard as a Zirconium accumulator plant at the flowering phase. It is also worth mention-
ing that in the literary sources there was no information about plants that can effectively absorb this metal.

Table 2. Zirconium content in soil layers before and during vegetation of Sarepta mustard, mg/kg of soil
0-10 10-20 20-30 3040 40-50 50-60 60-70 70-80 80-90 90-100

Control 547440 | 547426 | 54842 | 564+£9 | 501438 | 53944 | 510446 | 521428 | 520431 | 475+23
VB:gfgtr:ﬁon 565+32a | 545+13a | 559+21a | 540426a | 559+54a | 528+10a | 531+24a | 499+30a | 507+24a | 513+47a
Flowering period | 519+23b | 560+£12a | 525£12b | 529+8a | 539+12a | 511433a | 501+8a | 560+8c | 538+15a | 562+6¢

p<0,05
Duncan's criterion — 28,02

*Note: In the table, the index “a” means that within each thickness of the soil, the content of the element does not have a

significant difference compared to the data before vegetation, the index “b” means a significantly lower value, the index “c” means a
significantly higher value.

Zinc is an element that is indispensable during the synthesis of proteins in plants [3]. Its amount in different soils
can range from 10 to 300 mg/kg, although on average it ranges from 50-55 mg/kg [10]. It should be noted that its gross
content is also not regulated by the Decree of the Cabinet of Ministers. Within the framework of this study, it was found
that at the time of flowering, Sarepta mustard absorbs a small amount of zinc in the soil layers of at least 0-50 cm, how-
ever, the indicators obtained are not significantly lower (Table 3). At the same time, Ebbs & Kochian (1998) and Sridhar et
al. (2005) found that Sareptan mustard absorbs Zinc quite well [7; 13]. Soleimannejad et al. (2020) emphasize that white
mustard also has similar properties to zinc accumulation [12].

Table 3. Zinc content in soil layers before and during vegetation of Sarepta mustard, mg/kg of soil
0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

Control 35+6 36+4 34+5 3343 3445 3244 262 30+7 28+2 312
Before 40+5a | 40+6a | 41x5a | 37+5a | 34+5a | 34%5a | 32:8a | 3ltda | 32+da | 29+7a
vegetation

Flowering period | 3549a 38+3a 35+0,6a 31+5a 32+2a 30+5a 31+3a 34+7a 31+2a 29+3a

p<0,05
Duncan's criterion — 5,77

*Note: In the table, the index “a” means that within each layer of the soil, the content of the element does not have a significant
difference compared to the data before vegetation.
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Conclusions. During the study, it was found that Sarepta mustard in the flowering phase can effectively absorb
barium from the soil, especially in layers of 20-30, 40-50, 50—60, 60—70 cm, which confirms its effectiveness in removing
this element, while the decrease in the concentration of barium in other layers was not statistically significant. As for Zir-
conium, its content in the 0—10 and 20-30 cm layers decreased slightly, but the changes were insignificant, which does not
allow to consider Sarepta mustard as an effective battery of this element in the flowering phase. Analysis of zinc absorp-
tion showed that Sarepta mustard absorbs a small amount of this element, confirming its potential for Zinc accumulation.
Further studies on the accumulation of heavy metals by Sarepta mustard in the phase of complete ripeness are necessary
for a more complete understanding of the picture.
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I'’PAUIA CAPEIITCBKA (BRASSICA JUNCEA (L.):
E®EKTUBHICTH ®ITOPEMEJIIAIIIL HA ETAIII IIBITIHHA

Anomauisn

Y emammi 0ocnioscyemocs epexmusnicmo pimopemediayii ipynmy cipuuyeio capenmcwioio Brassica Juncea (L.) na emani
YBIMiHHsL 3 AKYeHmom Ha 8adicki memanu, 30kpema bapiti, Lfupkoniv ma Llunx. 3a6pyonenns tpynmy easjickumu memanamu 8 Ykpaii
Cmano Hao36UYAHO AKMYaibHOIO npobiemoio yepes 0otiogi Oii, wjo iobysaromucs Ha mepumopii Kpainu. Lle 3a6pyounenns mooice
Mamu 3HAYHUL GNIUS HA 8POJICAUHICMb MA AKICMb CLbCbKO2OCNOOAPCHKOL NPOOYKYIL, A MAKONC CMAHOSUMU 3a2po3y OJis 300p08's
Hacenennsl, sike CROJACUBAE MAKY NPOOYKYIIO.

Tipuuys capenmcbka 6UKOPUCMOBYEMbCS He auuie OJis NPOO0BOIbLYUX Yillell, ale MAKOANC MOJice CLy2y8amu OJisi BIOHOGLEHH S
IPYHMIB, 3a0pYOHEHUX 6adCKUMU Memanamu. J{ocaiodcents npogoounocs Ha OLsaHYi nobnu3y Jieeasoi 0opoeu, oe IpyHm noMmeHyiiHo
MICmMumy SUWULL BMICITY 8AJICKUX Memanig. J{is ananizy 6yio 63amo 3pasku iz Mempogoeo wapy rpyumy 3 kpokom y 10 cm 0o ciebu
eipuuyi capenmcokoi ma Ha dac ii yeiminna. Ananis ipynmy came Ha ybomy emani 00yYMOGIeHull MuM, Wo y UNAOKY NO3UNUEHO2O0
pe3yibmamy, moomo 3HA4YHO20 NOIUHAHHI BAJICKUX MEMAie, MOJCHA Oyde 8UKOHy8amu gimopemediayilo Kilbka pazie npomseom
8ECHAHO-TIIMHBLO2O CE30H).

B peszynomami 0ocniodcenns 6Cmanogieno, wjo 2ipuuysi capenmcovka 30amua egexmusno noenunamu bapiti 3 pynmy,
ocobnueo 6 wapax 20-30 cm, 40-50 cm, 50-60 cm ma 60-70 cm. Boonouac snusicenns konyenmpayii bapito 6 inwux wiapax ne 6yno
cmamucmuuno icmomuum. Ll{ooo Lupxouito, tioco emicm y wapax 0—-10 cm ma 20-30 cm dewjo 3meHwmuscs, xoua yi sminu 6yau
CMamucmu4Ho iCMmomuumuy, ye He 00360JSAE PO32AAOAMU 2iPUUYIO CAPENMCbKY 5K eeKMUBH020 aKyMYIAMopd yb0o2o eieMeHmy y
Ga3zy ysiminns. Ananiz na noenunants L{unky nokaszas, wo 2ipuuysi capenmcoka NOIUHAE He3HAYHY KIIbKICMb Yb0o2o enemenmy y ¢azy
YBIMIHHA.

V' niocymky, pezynemamu 0ocniodcenns niOmeepo;Cylomy  MONCIUBICIb  BUKOPUCIMAHHS  2Ipuuyi  capenmcokoi 07
Gimopemeoiayii Bapiro 3 tpynmy 00 ¢gazu yeiminnsa, mooi sik onia Lupkonito ma Llunky epexmuenicmo nociunanns nompe6ye
nooansuux 0ocniodcens. Taki O0CAIONCEHHsL € 8AANCTUBUMU OISl POZPOOKU MEMOOI8 MOHIMOPUHSY MA OYUWYEHHS [DYHMIG Y PeciOHAX,
wo nocmpaxcoanu 8io 3a0pPYOHEHHsL BANCKUMU MEMALAMU BHACTIOOK B0EHHUX Oill.

Knrouosi cnosa: zipuuys, pimopemediayis, easxcki memanu, rpynm, XRF, 6ionoenenns ipynmy.
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BIZITBOPIOBAJIBHI SIKOCTI TA PIBEHB iX ®EHOTUIIOBOI KOHCOJIITAIIT
Y CBUHOMATOK PI3HUX TUIIIB AJTAIITAIIII

Anomauisn

Y emammi nagedeno pezynemamu 0ocniodcenv NOKA3HUKIE MPUSANOCII JHCUMMS, MPUBAIOCTT NAEMIHHO20 8UKOPUCMAHHS,
8I0MBOPIOBANLHUX AKOCHel ma iX ernomunosoi konconioayii' y ceuHoMamox pisnux munie aoanmayii. JJocaiodcenns nposeoeno 6
YMOBAX NAEMIHHO20 PENPOOYKMOpaA 3 po3eedeHHs caunell eenukoi binoi nopoou Jlepacasnozo nionpuemcmesa «Jocnione 2ocnooapcmeo
Incmumymy cinvcwvroeo eocnodapemea Iisniunoeo Cxo0y HAAHy», a maxooic nabopamopii meapunnuymsea ma KopmMosupoonuymed
3a3HAYEHOI HAYKOBOT YCIMAHOBU.

Vemanosneno, wjo mpusanicme scumms ceunomamox genuxoi 6inoi nopoou ¢hpanyysekoi cenexyii cmanosums 37,4+1,27 mic.,
mpusanicmo nieminno2o sukopucmannsn — 28,2+1,18 mic., indexc «pisenv adanmayiiy dopisuioe 9,10+0,256 6ana. 3a 6azamonnio-
nicmio (11,6+0,11 2on.) ma macoro enizoa na uac gionyuenns y 6iyi 60 0i6 (186,3+2,19 k) ceunomamiu niOKOHMpPONLHOI NONYAAYIT

© Bopoyu O. M., Xanax B. L., ['ymuii B. B.,
Invuenko M. O., Ulagepiscoxuii b. C., 2024 DOI: https://doi.org/10.37406/2706-9052-2024-3.3
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gionosioaioms Kiacy enima. /Jocmogipry pisHuyro Mixc ceunomamramu mMinyc-aoanmueno2o muny (I niodocniona epyna) ma niioc-a-
danmuenozo muny (Il niooocriona epyna) ycmanosneno 3a mpusanicmio scummsi (12,9 mic.; td=>5,09), mpusanicmio nieminHo20 6uxo-
pucmanns (13,7 mic.; td=7,56), kinoxicmio odepoicanux onopocis (3,0 onopocu, td=13,15), kinokicmio 0depaicanux nopocsm ycvo2o
(38,4 con.; td=12,0), xinbkicmio odepaicanux xrcueux nopocsm ycvoeo (37,6 eon.; td=12,78), baecamonnionicmio (0,6 2on.,; td=3,00),
macorw eHizoa na uac gionyuenns y eiyi 30 0i6 (4,4 ke, td=2,43), macoio enizoa na uac ionyuenns y iyi 60 0i6 (13,0 ke; td=2,70),
s6epedicenicmio nopocsm 00 sionyuenns y eiyi 30 0i6 (3,25%; td=3,06) ma cenexyiiinum inoexcom 8i0meopIO8aALbHUX IKOCMEN CEUHO-
mamxu (CIBAC) (4,65 6ana, td=3,22). 3a indexcom «piéenv adanmayiiy» pisHUys Midic C6UHOMAMKAMU NIOOOCTIOHUX 2PYN CINAHOSUMb
3,29 6ana (td=7,0). Maxcumanbruii nOKaszHUK 30epexceHocni nopocsm na uac eioayyenns y siyi 30 0i6 euseneHo y meapum nioc-a-
danmueno2o muny. Bin oopisuioe 89,4+0,93%, wo na 3,25% 6invwe nopienano 3 meapunamu mMinyc-adanmueno2o muny (td=3,06;
P<0,01). Jocnioxcenns nokazanu, wjo Koeqiyienmu heHomunosoi KoHconioayii 0CHO8HUX KilbKICHUX o3nak y ceunomamox I i I nio-
Q0CNIOHUX 2PYN KOTUBATOMBCS Y HACTYNHUX MENCAX. K; —6i0 —0,400 0o +0,594, KZ — 610 —0,443 0o +0,473.

Knrouosi cnosa: ceunomamra, nopooa, mpusanicms jdcummsi, Mpueaiicms nIeMiHHO20 GUKOPUCIAHHSL, 8i0OMBOPIOBAbHI SIKO-
cmi, inoekc, kKoepiyichm heHomunosoi KOHCoNioayii, MIHIUGICMb, KOPETAYIS.

Beryn. YcraHoBIEHO, 10 BaXIMBUMH O10JOTTYHMMH O3HAKaMH y CBHHEH € IMOKAa3HUKH, 10 XapaKTepU3YIOTh
piBeHb X ajanTaiii 10 yMOB yTPUMAaHHS 1 TOJIBIII, @ TAKOXK BIITBOPIOBaNIBHI sikocTi [19; 20; 22; 24-27].

Tak, pesynbraru gociimkenns Xanaka B. 1. ta in. [17] nokasany, 10 JOCTOBIPHY PI3HHIIO MK CBUHOMATKaMU
Pi3HOTO piBHS ajanTailii ycTaHOBICHO 3a BikoM I rutigHoro ocimeninns (17,0 ai0; td=2,70), rpusainictio xutts (17,0 mic.;
td=9,04), kinbKicTiO ofepkanux onopocis (3,3 onopocis; td=13,20), KIIBKICTIO OfCPKAHUX KUBUX MTOPOCT (46,2 rOI.;
td=10,52), 6ararortianictio (1,2 roin.; td=4,00), macoro THi3aa Ha Yac BimrydeHHs y Bimi 28 mi6 (3,5 kr; td=3,21). ABTopu
3a3HAYal0Th, [0 MAKCUMaJIbHY NPUOABKY JI0JaTKOBOT NPOAYKIIT O/lepKaHO BiJi CBUHOMATOK | MmiiociiiHOl rpyIy BHY-
TPIMIHBOTOPOAHOT ArdepeHIIiallii 3a iHIeKCOM «piBeHb amanTamii» (+3,31%) Ta 3a iHaeKCOM )uTTE3MATHOCTI (+11,24%),
a ii BapTicTh cTanoBuTh +155,80 1 +529,08 rpH. / roi. / onopoc.

Hocnimkenns Kucnuncebkoi A. 1. mokasanu, 1o miJ BIUIMBOM a1anTalii 3MiHIO€ThCsl €(DEKTHBHICTh BUKOPUCTAHHS
CBMHOMATOK: KiJIbKICTh mpoxosiocTiB y TBapuH Il mokosinns 3menmmiacek Ha 20,7% (P>0,999), kijabkicTh aBapiiHUX
OIIOPOCIB 3MEHINMIIACH MaiKe BIBIYi. YCTAaHOBICHO, IO HAHOULIbIIE 3HAUYSHHS 1H/ICKCY TUIEMIHHOI LIHHOCTI MaJji CBHU-
Homartkw 111 mokoninns (419,45 on.), mo va 113,41 on. (P>0,95) Buie, Hix y TBapuH-aKiIiMaTu3aHTiB. [Haeke aganrarii
Ta iHJeKe aganTauii piunuii y Bapus I mokosiHHS MiIBUILYIOTHCS y TOPIBHSIHHI 3 akiiMaru3antamu Ha 18,02 ta 13,6 ox.
BignosigHo (P>0,999) [9, 10].

[po akTyasbHICTH BUOPAHOTO HAIPSIMKY JIOCIT/PKEHB CBIIYaTh TAKOXK HAYKOBI Iparll iHmmx BueHnx [1-4; 12; 13; 18; 23].

Meta po60oTH — 10CIIIUTH [TOKa3HUKH BiITBOPIOBAIILHUX SKOCTEH Ta PIBEHb iX (PEHOTUITOBOT KOHCOJIIAAIT Y CBU-
HOMATOK BEJIMKOI 01101 opojin GppaHIly3bKoi CeNeKilii pi3HUX THUIIB ajanTaiii.

Buxkiang ocHOBHOTo MaTepiauy mocinxeHHs. J[OCTiKEHHS IPOBEACHO B YMOBaX IUIEMIHHOTO PEIPOILYyKTOpa
3 pO3BEZICHHSI CBUHEH BEIMKOI 01101 mopoau JlepskaBHoro mianpuemcTsa «JlociinHe rocnogapcTBo [HCTUTYTY CLIBCHKOTO
rocniogapcrsa [liBaiunoro Cxony HAAH», a Takox naboparopii TBApUHHUIITBA Ta KOPMOBUPOOHHIITBA 3a3HAYCHOT Hay-
KOBOi ycTaHOBH. PoOOTY BMKOHAHO 3TiZIHO MPOrpaMu HAayKOBUX JOCIIpKeHb HallioHanbHOT akajemisi arpapHuX Hayk
VYkpainu Ne 30 «Cuctema opraHizaniiHO-TeXHOJIOTIYHUX PillleHb 3 aJianTaliii TBApHH /0 3MiHH KJIIMaTy 3a BAPOOHHUIITBA
NpoAyKUiT TBApUHHULITBA» («KiliMaTn4HO-alaliTUBHE Ta OpPraHiyHe TBAPUHHUITBOY)

O1iHKy CBUHOMATOK BeJIMKO1 Oioi moponu (ppaHIy3bKkoi cesekiii 3a MoKasHUKaMu BiITBOPIOBAIBHUX SIKOCTEH
NPOBOJMIIM 3 ypaxyBaHHSIM HACTYITHHX KUIBKICHUX O3HAaK: OJIEPYKAHO OMOPOCIB YChOTO; HAPOAMIOCS MOPOCAT YChOTO,
TOJI.; HAPOAMIIOCS JKUBUX MIOPOCAT YChOT0, TOJI.; 0araToIuIiAHICTh, T0JI.; Maca rHi3ia Ha Jyac BimaydeHHs y Bii 30 mi0, kr;
Maca r'Hi3la Ha 9ac BiaIydeHHs y Bini 60 110, Kr; 30epeKeHICTh MOPOCST A0 BiatydeHHs y it 30 1i0,%.

Macy rHi3za Ha yac BiutyueHHs y Bii 60 110 BU3HaYalld po3paxyHKOBUM METOIOM. JIJIs [bOro BUKOPHCTOBYBAIIU
nonpasHi koeilieHTH KOPUTYBaHH MAaCH THI31aTIOPOCATHAa Yac BiuTyyeHHs Ha 60-1000Bui Bik (nonarok 10 nonyHkry 4.4.7
IncTpykuii 3 OoHiTyBaHHs cBuHeH [8] y monudikanii Xanaka B. 1. [16] (tabm. 1).

Taoauus 1. IlonpaBHi Koe(iieHTH KOPUTYBAHHS MACH THi31a MOPOCAT NpH Bigny4denHi Ha 60-1000Buii Bik

Bi[l.l]];‘l{l::l-l]-[ﬂ - Bik sintysenns - BiI[JI];"l{l:&HHSI - Bik sinaysenns -

(ssaxyBamms), Koedginient (3Bamy33amm), Koedginient (3Baxysauns), Koedinient (3BamyFanﬂﬂ), Koedinient
1i6 o 1i6 o
21 3,000 31 2,428 41 1,708 51 1,275
22 2,976 32 2,356 42 1,656 52 1,250
23 2,952 33 2,284 43 1,604 53 1,225
24 2,928 34 2,212 44 1,552 54 1,200
25 2,904 35 2,140 45 1,500 55 1,150
26 2,880 36 2,064 46 1,460 56 1,120
27 2,804 37 1,988 47 1,420 57 1,090
28 2,728 38 1,912 48 1,380 58 1,060
29 2,652 39 1,836 49 1,340 59 1,030
30 2,500 40 1,760 50 1,300 60 1,000
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Innexc «piBeHb apantauii» (PA) y cBuHOMaTOK 3aranbHoi BUOIpKK (n=72) BU3HAYAIIM 32 METOANKOIO, HABEJICHOIO
y po6orax dyaku O. 1. [5-7]:
K>
PA=—r , ; (M
Kinoxicms onopocie x TIIB (mic)

ne: PA — inexc «piBeHb aganraiii», 6ana; TXX — TpuBamicTh KHUTTS CBUHOMATKH (BiJ HAPOHKEHHS 10 OCTAHHBOTO Bil-
JIydeHHs opocsiT), mic; TIIB — TpuBanicTh miIeMiHHOTO BUKOPUCTAHHS (BiJl TOYATKY MEPIIOT MOPOCHOCTI 0 OCTAHHBOTO
BiITTy4€HHS TIOPOCT), Mic. Y TBapHH IMiJKOHTPOIBHOI MOMYIIALIT IHAEKC «piBeHb ajanTaiiii» nopiBaroe 9,10+£0,256 6ana
(Cv=23,89%). o rpynu CBUHOMATOK MiHyC — aJIalTUBHOTO TUITY BiAOWpaIu TBAPHH Y SKUX JaHUH iHIACKC JOPIBHIOBAB
9,09 i MeHme 6amiB, 10 IUIIOC — aganTUBHOTO TUIY — 9,11 1 OinbiIe Oamis.

CenexmiifHui iHIEKC BiaTBOproBalbHUX sikocTel cBuHOoMatku (CIBSIC) (2) Ta koediieHTH (GEeHOTUTIOBOT KOHCO-
Jifamii BiATBOPIOBAIBHUX AKOCTEH (6araToriHicTh, ToJI; Maca THi3la Ha Jac Bi/uTy4eHHs y Bini 28 1i6, kr) K (3) 1K, (4)
PO3paxoByBaJIM 32 HACTYITHUMHU (pOpMyJIaMu:

XZ
CIBAC = (6,0 x X,) + [9,34 x (Xﬂ )

3

ne: CIBSIC — cenekuiiiHUI iHICKC BiITBOPIOBAFHUX SIKOCTEH CBUHOMATKH, Oalia; X, - 0araToILIiAHICTb, I'OJL.; X, —mMaca
THi3/1a TOPOCAT NPH Bi/UTy4eHHi, KT; X, — BiK IPH BimTy4enHi, ni6 [21];

Cve 4
K =1-—-%< K,=1- 4
! O 3 (3) 2 Cvs

ne: o i C - cepeaHe KBaApaTHYHE BiJXMUIECHHS Ta KOCDILiEHT MiHIMBOCTI OL[IHIOBAHOI TPYIH TBAPUH 3a KOHKPETHOIO
03HaKO, 6 1 C | — cepelHbOKBAIPATHYHE BiIXUIICHHS Ta KOeillieHT MIHIMBOCTI TeHEPaIbHOT CyKymHOCTI [15].

YMOBH rofiiBIli Ta yTpUMaHHs CBUHOMATOK ITiJIOCIITHUX TPy BiIIOBIIIN 300TEXHIYHUM HOpMaM.

BiomeTpuuHy 00poOKy pe3ynbraTiB JOCHIKEHb 3AIHCHIOBAIN 3a 3aralbHONPUHHATHMU MeTtoaukamu [11; 14]
3 BUKOPUCTaHHSM TIPOrpaMoOBaHOTO MOAYJIsl «AHani3 nanux» B Microsoft Excel.

Buxiiag ocHOBHOT0 MaTepiaJy J0c/IizKeHHsI. Pe3ynpraTy J0oCiipkeHb CBiuarh, O TPUBAIICTh KUTTS CBUHO-
MaToK BEJHMKOi 01101 mopomy (hpaHIly3bKol CesIeKIii B yMOBax IUIEMIHHOTO PEIPOAYKTOpa 3 PO3BEJICHHSI CBUHEH BEJH-
KOi 01J101 MOPOIU TOCIIHOTO rocmnoaapcTBa IHCTUTYTY cinbebkoro rocrnogapetia [liBaiuHoro Cxony HAAH craHoBuTh
37,4+1,27 mic. (Cv=28,89%), TpuBalicTh MICMIHHOTO BuKopucTanus — 28,2+1,18 mic. (Cv=35,52%).

3a mepio MIEMiHHOTO BUKOPHCTAHHS BiJl TBAPHH 3a3HaueHOl BUPOOHMUOI rpynu ofaepxkaHo 5,6+0,21 onopocis
(Cv=32,20%), mopocst ycboro — 69,4+2.73 ron. (Cv=33,48%), *HUBUX MOPOCAT ychoro — 65,842,59 ron. (Cv=33,39%).
Cepe/Hi MOKa3HUKK 0AraToInIiIHOCTI CBHHOMATOK cTaHoBuTh 11,640,11 (Cv=8,90%), Macu rHi3na Ha Yac BiUTy4CHHS
y Biti 30 116 — 74,6+0,79 xr (Cv=9,00%), Macu rHi3ma Ha Yac BimaydeHHs y Bimi 60 1i6o — 186,3+2,19 kr (Cv=10,01%),
30epeKEHOCTI MOPOCAT 70 BifymyueHHs y Bimi 30 mi0 — 88,4+0,48%. CenekiliitHuii iHACKC BiATBOPIOBAIBHUX SKOCTEH
CBMHOMATKH Yy TBApUH ITIIKOHTPOJIBHOT TTOMYJISIIT KOJIMBAETHCS Y Mexkax Bix 56,62 no 107,98 Gais.

3 ypaxyBaHHSM THITY aJianTalii CBHHOMaTOK BCTAHOBIICHO, 1110 TBAPUHH MiHyc-anantiuBHoro tuiy (I mimgocniana
rpymna) nepeBakajad pOBECHHUIb IUIoc-anantiuBHoro tumy (II mimmocnigHa rpyna) 3a TpuBamicTio KUTTS Ha 12,9 Mmic.
(td=5,09; P<0,001), TpuBasticTIO IIEMiHHOTO BUKOpucTanus — 13,7 mic. (td=7,56; P<0,001) (Tadm. 2).

Pi3HuIsg MiXk CBHHOMAaTKaMU 3a3HAYCHUX IPYI 32 1HICKCOM «PIBCHb ajanTallil» cTaHOBUTH 3,29 Oana (td=7,0;
P<0,001), xinbkicTio omepskanux oropocis — 3,0 (td=13,15; P<0,001), KiIbKICTIO OfepIKaHUX MOPOCST YChoro — 38,4 roJ.
(td=12,0; P<0,001), KibKICTIO OIEpyKAHUX KUBUX MOPOCAT ychoro — 37,6 roi. (td=12,78; P<0,001), GararorutigHicTIO —
0,6 ron. (td=3,00; P<0,001), macoro rHi3ma Ha 4ac Bimty4eHHs y Bii 30 nid — 4,4 kr (td=2,43; P<0,05), macoro ruizna
Ha Jac BiTy4eHHs y Biri 60 116 — 13,0 xr (td=2,70; P<0,01), cenekuiiHuM iHIECKCOM BiITBOPIOBAJIBHUX SIKOCTCH CBH-
Homarku (CIBSIC) — 4,65 6ana (td=3,22; P<0,01). MakcumalibHU# TOKa3HUK 30€PEKEHOCTI MOPOCST HA Yac BiUTyUCHHS
y Bii 30 110 BUSIBIICHO y TBApHH IUIIOC-aanTHBHOTO THIy. Bin nopiBHioe 89,4+0,93%, mo 3,25% Oinbie nopiBHSHO
3 TBApHMHAMHM MiHyc-anantiuBHoro tuny (td=3,06; P<0,01).

Pesynbraru po3paxyHKy KOe(ilieHTIB (pEHOTHIIOBOT KOHCOMIAAIT TPUBAIOCTI JKUTTS, TPUBAIOCTI IUICMIHHOTO
BUKOPHCTaHHs Ta BiJITBOPIOBAIILHUX AKOCTEH y CBMHOMATOK Pi3HMX THIIiB ajlanTalii cBigyarh, mo koedinient K xomu-
BaeThCs y Mexkax Bix —0,400 o +0,594, K, — Bin —0,443 no +0,473 (tabm. 3).

VY cBunomaroxk I i Il miggocnigaux rpyn BUCOKHH piBeHb (PEHOTHIIOBOT KOHCOMIAIT BUSIBJICHO 32 HACTYITHUMHU
TIOKa3HUKaMHK: «oziepkaHo omopocis ycsoro» (K =+0,325-+0,594; K = +0,434-+0,381) i «Hapoauocs UBUX MOpPO-
car yeworo, rom» (K =+0,366-+0,510; K =+0,473-0,236). Crnix 3a3HauuTH, IO JIOCTaTHO BMCOKHUMM MOKa3HMKaMH
Koe(ilieHTIB ()eHOTUITOBOT KOHCOMIAIlil XapaKTepU3yIOThCs CBUHOMATKH | MIIOCIIAHOT TPYIH 32 TPUBAJICTIO JKUTTS
(K,=+0,398; K,=+0,464) i 6araronnianictio (K,=+0,379; K =+0,390).

Bucnosku.

1. YcraHOBIEHO, HIO TPHBANICTh JKUTTS CBUHOMATOK BEJIHMKOi 01701 mopoau (paHIy3bKol cejekiii cTaHo-
BUTh 37,4+1,27 Mmic., TPUBAJIICTh IJICMIHHOTO BUKOpHCTaHHS — 28,2+1,18 Mic., iHIEKC «piBCHb aganTallii» ITOPIBHIOE
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Tabauns 2. TpuBagicTh KUTTH, TPUBAJIICTH MVIEMiHHOT0 BUKOPHCTAHHSA Ta BiITBOPIOBAIBHI IKOCTI CBHHOMATOK
pi3HUX THHIB aganTamii

Tun aganramii
n . . Biomerpuuni MiHyC-aIaNTUBHMIT | TUIIOC-a1aNTUBHMIA
OKa3HHMKH, OAUHHUL BUMIpY OKAZHHKH
I'pyna
1 1
n 46 26
. . X+Sx 42,1+0,96 2924235
TpuBasicTh KUTTS, MiC. o 6.5240.679 12.02£1.667
CvESe, % 15,48+1,614 41,16+5,708
X£Sx 33,2+1,15 19,5+1,41
TpuBamicTh MIEMIHHOTO BUKOPUCTAHHS, MiC. o+S 7,86+0,819 7,18+0,995
CvESe, % 23,67+2,468 36,825,106
X£Sx 6,7+0,18 3,7+0,14
OpeprkaHo OMOPOCIB 3a MEPio INIEMIHHOTO BHKOPHCTAHHS o+S 1,22+0,127 0,73+0,101
CvESe, % 18,20+1,897 19,72+2,735
X£Sx 7,91+0,086 11,20+0,464
Innexc «piBeHp amanranii», 6ana o+S 0,58+0,060 2,37+0,328
CvESe, % 7,330,764 21,16+2,934
X£Sx 83,3+2,26 44,9227
Hapoaunocs nopocst ycboro, roi. o+S 15,33+1,598 11,58+1,606
CvESe, % 18,40+0,104 25,79+3,576
X£Sx 79,0+2,05 41,4211
Hapoaunocs ®UBUX TOPOCAT yCbOTO, TOJL. o+S 13,93+1,452 10,771,493
CvESe, % 17,63+1,838 26,0,1+3,607
XSk 11,8+0,09 11,2+0,18
BararorutigHicTs, TOJI. o+S 0,64+0,067 1,45+0,201
CvESe, % 5,42+0,565 12,94+1,794
+ 710 KJIacy eniTa, Toi. - +0,8 +0,2
+ 10 Kuacy enita, % - +6,77 +1,78
XSy 76,2+0,71 71,8+1,67
Maca rHi3/a Ha 4yac Biany4eHHs y Bini 30 ai0, kr oS 4,86+0,506 8,52+1,181
CvESe, % 6,37+0,664 11,86+1,644
X£Sx 191,0+£2,19 178,0+4,28
Maca rHi3/a Ha yac BiTy4eHHs y Bini 60 ai0, kr o+S 14,88+1,551 21,84+3,029
CvESe, % 7,79+0,812 12,27+1,701
+ 710 KJ1acy enita, Kr - +11,0 -2,0
+ 10 KIacy emita, % - +5,76 -1,11
36epexeHicTh HOPOCAT 70 BimTydeHHs y Bini 30 1i0, % X£Sx 86,4+0,53 89,4+0,93
. ) . X+Sx 94,30+0,812 89,65+1,191
?C?Befll({jl)l/f%g?j ;H}:[eKC BiJITBOPIOBAJILHUX SIKOCTCH CBUHOMATKH S, 5.5120,574 11,181,550
CvSe, % 5,84+0,608 12,47+1,729

9,10+0,256 6ana. 3a 6araromurianictio (11,6+0,11 ros.) Ta Macoro rHi3zna Ha yac BijuryueHHs y Biui 60 1i6 (186,3+2,19 kr)
CBMHOMATKH ITiJKOHTPOJILHOT MOMYJISALIT BIIIOBIIAI0TH KJ1acy eJiTa.
2. JIocToBipHY Pi3HHLIFO MDDK CBHHOMATKaM1 MiHyc-aianTuBHOro THity (I migmocitiHa rpyma) Ta iroc-aAanTHBHOTO THITY

(I mirocmizHa rpyna) ycTaHOBJEHO 3a TpuBAICTIO skUTTS (12,9 Mic.; td=5,09; P<0,001), TprBasticTiO 11eMiHHOTO BUKOPUCTaHHS
(13,7 mic.; td=7,56; P<0,001), kinbkicTio ofepskanux oropocis (3,0 onopocu; td=13,15; P<0,001), KUIBKICTIO OIEpKaHUX MTOPO-
csit yeboro (38,4 ron.; td=12,0; P<0,001), KUTbKICTIO OfIepyKaHUX KUBHX MOPOCAT ycboro (37,6 roi.; td=12,78; P<0,001), 6araro-
wiaaicTio (0,6 roi.; td=3,00; P<0,001), Macoro THi3na Ha Yac BifyTyueHHs y Biti 30 mi6 (4,4 kr; td=2,43; P<0,05), macoro rHi31a
Ha 4ac BijpryueHHss y it 60 1i6 (13,0 kr; td=2,70; P<0,01), 30epexeHicTro mopocst a0 Bimtydenns y Biui 30 mi6 (3,25%; td=3,06;
P<0,01), cenexuiiiaum iHeKcoM BiaTBOproBaibHUX sikoctelt ceuromarku (CIBSIC) (4,65 6ana; td=3,22; P<0,01).

3. 3a iHEKCOM «piBEHb afanTallil» Pi3HUL MK CBHHOMATKaMU ITiJOCIIIHUX TPYIT CTaHOBUTH 3,29 Oaina (td=7,0;
P<0,001).

4. MakcuMalbHUH OKa3HUK 30€PEKESHOCTI IOPOCAT Ha Yac BiuTy4yeHHs y Birli 30 110 BUSBIICHO Y TBAPUH ILIIOC-a-
JanTuBHOro THmy. Bin nopiaioe 89,4+0,93%, mo 3,25% Oinblie NOpIBHSHO 3 TBApMHAMH MiHYC-aJalTHBHOTO THILY
(td=3,006; P<0,01).

5. YcraHoBieHO, 110 KoedimieHTH (HEHOTHIIOBOI KOHCOMIIAIl OCHOBHUX KIJIbKICHHX O3HAK Y CBHHOMATOK I i
II mirociIHUX TPy KOJIMBAIOTHCA y 3HAYHUX Mexax, a came: K, — Bin —0,400 go +0,594, K, — Bin —0,443 no +0,473.
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Taomuus 3. Koedinicnru penorunoroi koncominauii K, i K, TpuBaiocTi :kuTTs1, TPHBAJIOCTI NJIEMiHHOTO
BHKOPHCTAHHS TA BiITBOPIOBAJbHMX SIKOCTell CBHHOMATOK Pi3HUX THIIB aganmTanii

Iloxa3Huku, oIMHHULI BUMIPY KoedinienTt penorunosoi koncomigamii I Tpyma i

n 46 26
TpuBamicTh KUTTS, Mic. K +0,398 -0,111
K, +0,464 -0,426
TpuBamicTh MIEMiHHOTO BUKOPUCTAHHS, MiC. K, 0,217 +0,282
’ K, +0,333 -0,037
OneprKaHo OMoOpOCiB YCHOro K, 0,325 10,594
K, +0,434 +0,381
Hapomuiocst 5KMBHX MOPOCST YChOTO, TOIL. K, +0,366 0,510
K, +0,473 +0,236
Bararoruniaicts, roi. K, *0379 0,400
’ K, +0,390 -0,443
Maca ruizna Ha 9ac Bimydenns y Bini 30 ai6, kr K, +0,276 0,268
K, +0,291 -0,318
Maca THi3a Ha 9ac BipTy4eHHs y Bini 60 mi0, kr K, 10,202 0,171
K, +0,221 -0,226
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REPRODUCTIVE QUALITIES AND THE LEVEL OF THEIR PHENOTYPE
CONSOLIDATION IN SOWS OF DIFFERENT TYPES OF ADAPTATION

Abstract
The article presents the results of studies of indicators of life expectancy, duration of breeding use, reproductive qualities, and
phenotypic consolidation in sows of different types of adaptation. The research was carried out in the conditions of the breeding breeder
Jor breeding pigs of the large white breed of the State Enterprise "Experimental Farm of the Institute of Agriculture of the North East of the
National Academy of Sciences,” as well as the laboratory of animal husbandry and fodder production of the specified scientific institution.
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It was established that the life expectancy of sows of the large white breed of French selection is 37.4+1.27 months, the duration
of breeding use is 28.2+1.18 months, and the "adaptation level" index is 9.10+0.256 points. By multifertility (11.6+0.11 goals) and nest
weight at weaning at 60 days (186.3+2.19 kg), sows of the controlled population correspond to the elite class. A significant difference
between sows of the minus-adaptive type (I experimental group) and the plus-adaptive type (Il experimental groups) was established
in terms of life span (12.9 months, td=5.09), duration of breeding use (13.7 months; td =7.56), the number of farrowing received
(3.0 farrowing; td=13.15), the number of piglets received in total (38.4 goals, td=12.0), the number of live piglets received in total (37.6 goals;
td=12.78), multifertility (0.6 goals; td=3.00), weight of the nest at the time of weaning at the age of 30 days (4.4 kg; td=2.43), weight of the
nest at the time of weaning at the age 60 days (13.0 kg, td=2.70), survival of piglets until weaning at the age of 30 days (3.25%, td=3.06) and
selection index of reproductive qualities of the sow (SIRQS) (4.65 points; td=3.22). According to the "adaptation level” index, the difference
between the sows of the experimental groups is 3.29 points (td=7.0). The maximum survival rate of piglets at the time of weaning at 30 days
was found in animals of the plus-adaptive type. It equals 89.4+0.93%, which is 3.25% more compared to animals of the minus-adaptive type
(td=3.06; P<0.01). Studies have shown that the coefficients of phenotypic consolidation of the main quantitative traits in sows of the I and
11 experimental groups vary within the following limits: K1 — from -0.400 to +0.594, K2 — from -0.443 to +0.473.

Key words: sow, breed, lifespan, duration of breeding use, reproductive qualities, index, coefficient of phenotypic consolidation,
variability, correlation.
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BABYEHHA BIIJIABY HOPMHU BUCIBY TA ®OHY KHBJTEHHA HA
BPOXAMUHICTD NIIEHUII TYPAHCBKOI (TRITICUM TURANICUM JAKUBZ.)
B CXIJTHIA YACTHHI HIBHIYHOTI'O CTEITY YKPATHHA

AHnomauisn

Tsepoa nuieruys Mae 3Hawywicms yepes 6IOMIHHI 61acmusoCmi, OCKLIbKU MICIUMb PIHOMAHIMHI Gimaminu, MiHepanu ma iHuii Heoo-
XIOHI NOJICUBHI PEUOBUHU CNOTIYK, HCUMIMEBO BaANCIUBI OJIsl XAPUOBUX NOMPED TOOUHU. YHIKATbHICMb 3ePHA NUEHUYT MYPAHCLKOL 00YMOBTIOE
BEMUKULL GMICI KIIMKOBUHU, MAHIIO 1 ceneHy. Po3noscrodsicents KyIobnypu cmpumye 6i0CYmMHICb YimKuX azpomexHoI02iuHux nputiomis it
supougyearts. Memoio 0ociiodicerb 6Y10 6CIMAHOGIEHHS GIAUBY HOPM BUCIBY HACTHHA MA 003U MIHEPATbHUX 00OPUS HA BDONCAUHICTIb NUIEHUY]
TYPAHCHKOI NPU BUPOULYBAHHT 8 yMOBaX cxiOHoT uacmunu ITigniunoeo Cmeny Yxpainu. J{ocniodcerHs nposoounics y notbositl cisosmini JJote-
YbKOT OeporcagHoi cinbebkozocnodapcevkoi docrionoi cmanyii HAAH Yxpainu npomseom 2021-2023 pp. [{na cisbu eukopucmosyéanu copm
nueruyi myparcoroi Capmam (LIY Ne 230611 6i0 25.10.2023 p.). Memoou docnioscerHsa: nonbosutl, 1a00pamopHutl, MamemMamuyHo-Cmamuc-
muynuil. Ilepuioyepeosum Kpoxkom 6Y10 6CIaHo8Um ONMUMAIbHY HOPMY BUCIBY NUULEHUYT MYPAHCHKOT 0151 hOpMYB8aAHHS HAIOLIbUL eheKmus-
HO20 cmMebrocmor0, 30aMmHO20 3a0e3nedy8amu MaKkCUMAIbHO BUCOKULL PiGeHb NPOOYKIMUBHOCE pOCiuH. [locniodxcenHs 8100y8aniucy Ha Mpbox
onax scusnenns: N, P, maN P, nynvosuii pon (6e3 dodpus) 6ys konmponvhum. Busnaueno, ujo uwjutl nOKasHuK Koegiyicnny 3a2aioho2o
KYWiHHS hOPMYEMBCSL NPU HUICUUX HOPMAX 8UCIgY. Bukopucmanisi MinepanbHux 000pus Cnpusiio nioGUEHHIO KOeiyicHMI6 3a2aibHO20 ma
NPOOYKIMUBHO20 KVWYIHHS NOPIGHSIHO 3 KOHMPOTbHUM POHOM. 31 3011bLUEHHAM HOPMU BUCIBY NOCHTYNOBO 3HUICYBATUCH BCE NOKAZHUKU CIMPYKMYPU
epooicaro, kpim macu 1000 3epen. Buxopucmanms MinepanbHux 000pus niosuwuio epodicatinicms 3epua na 1,1—2,7 m/2a abo na 52,3—-142,1%.
He 3anesicho 6i0 (homy JHCUBTEHHS POANCALHICTb 3ePHA NIOBULYBATIACH NPONOPYINIHO 30LIbUeHHIO Hopmu sucigy. Ha xosicnomy ¢honi scue-
JICHH51 HAUHUJICUUM Yell NOKA3HUK Oy 3a Hopmu ucigy 2,0 Min. wim./2a, Hausuwum — 4,0 man. wim./2a (Ha npupoOHoMy QOHI dicueneHHs) ma
5,0 man. wm./ea (npu euxopucmanmi minepanvrux 000pus). Hauibinewuil ypooicatl nueHuyi mypancokoi no NonepeoHuKy COHAWHUK 610
ompumaro na oui N, P, npu nopmi euciey 5,0 man. wim./ea — 4,6 m/a.

Knrwuosi cnosa: nuenuys mypancoka, Hopma 8uciey, (hor Hcusients, Oiomempudri NOKAZHUKY, NOKAZHUKU CIPYKMYPU Ypo-
24CA10, YPOXHCAUHICTD.

Beryn. TBepaa nimeHuns noxoauTs 3 JIeBanTy, 1e BoHa Oyla Briepie ofxoMariaeHa, B Ipani, Typmii, Cupii, Adra-
HicTaHi, Y30ekucrani, TypkMeHICTaHi Toci BUCAHKYIOTh MiclieBi cTapoBUHHI coptH [13]. TBepaa mimeHuns Mae 3Hady-
IIiCTh Yepe3 BiAMiHHI BIACTUBOCTI, OCKUTBKH MiCTHUTHh PI3HOMAHITHI BiTaMiHH, MiHEpaJd Ta iHII HEOOXiTHI TOXUBHI
PEYOBHHU CIIONYK, JKATTEBO BAXIIUBI JJIs Xap4oBUX moTped monuHu [15]. Tomy Bce Oinblie BUSHUX 3BEPTAIOTHCS 1O
MICIIeBHX CTapOAaBHIX TCHOTHUIIIB TBEPAOI MIICHHUII 71 pO3pOOKH HOBUX MOJIMIIEHUX copTiB [6; 9; 10; 12; 18].

V¥ nocmimxenusx Bhuvaneshwari G. ta Yenagi N.B. 3i criBaBTOpamMu moka3aHo, 1110 IPEBHI MIISHUIII 3a0e3medy-
FOTh Ha0araTto MEHITy YacTKy MIBHIKO3acBOIOBaHOTO KpoxmManro (RDS— rapidly digestible starch — TpuBamnicTs perpamarmii
y CepeIoBHII 31 CTaHAAPTHOIO (pepMEHTHOO cyMmimmiio 20 XB) Ta OLIBIIY YacTKy IMOBLIEHO32CBOIOBAHOTO KPOXMAIIO
(SDS — slowly digestible starch — TpuBamicTs pepmerTaTHBHOI Herpaaaiii 120 XB) y mopiBHAHHI 3 XJTI0HOO MIIICHUTICIO
[4], mo Takox Oyio miaTBepmKeHo poooToro Mohan B.H. i Malleshi N.G. [14]. 3a pi3sHIMH TaHAMHA BMICT 3arajbHOI ami-
JIO3H B «JIUKUX» MIICHUIIX Bapiroe Bix 19,4% mo 26,3% [3; 5]. Hu3pka 3acBOOBaHICTH KPOXMAITIO TIOB’s13aHa 3 BUCOKHIM
CTYIICHEM KPHCTATIYHOCTI Ta OLTBII KOPCTKOIO apXiTEKTOHIKOIO TPaHYJ KPOXMAIo, 0 00YMOBIIOE i KOPHUCHICTH 10
CTIIO)KMBaHHS XBOPHMH JIFOIBMH, HAIIPUKIIA IyKPOBUM AiabeToM [4; 8].

Tadopmariiiai mrepena cBigyars, mo Triticum turanicum Jakubz. (T. turgidum subsp. turanicum (Jakubz.) — Buz
TEHEeTHUYHO ONM3BKHIA 10 MIIEHHUII TBEPIOi, BIIOMHUH K «TypaHChKay mmeHuIs [9]. Uepes Benukuil BMICT KIITKOBUHH,
MArHIIO 1 CeJICHy XapuoBi BOJIOKHA 3€pHA MIICHHUIII TYPAaHCHKOT MAIOTh TO3UTUBHUH BIUIMB Ha 3I0POB’s IFOEH. Y miToMy
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3epHoO mniieHuni Mictutb 11,5-15,5% 3aranbpHoi Xap4oBOi KIITKOBUHH, BMICT apaOiHOKCHIIaHy KosiuBaeThes Bia 1,4% no
2,2%, a 'y ii BuciBkax — (6,1-14,4%) [7; 17].

CrapoyiaBHi Bu/M MIIEHHUIb HAHOLIBII IPHCTOCOBAHI A0 KIIIMaTy 31 CTpecaMu: BUCOKI MiABUIIIEHHS TEeMIIEpaTypH,
MiHIMaJIbHA KiTbKicTh onamiB [11; 18]. Triticum turanicum Jakubz. XapakTepu3yeThCsl BUCOKOK CTIHKICTIO JIO CIICKU
ta armocdepnoi rocyxu [10; 16]. Lle pobuts ii npuBabIMBOIO 11 BUPOIYBaHHS B 30HAX 3 TOCYIUIMBUM KIIIMaToM.

Bce BumieHnaBeieHe roBOPUTH PO JOLITBHICTH BUPOILYBAHHS ITIICHUIII TYpaHChKOi B yMoBax Crerry YKpaiHH.

[MTmenwns TypaHchKa € HIIIEBOIO KYJIBTYPOIO, PO3IOBCIODKEHHS SIKOT CTPUMY€E BiICYTHICTD YITKHX arpOTEXHOJIO-
TIYHUX MpUHOMIB ii BUpOIIyBaHHS. He BUpiMICHNMH 3aMHUIA0THCS TUTAHHS 3 TI00PY TEXHOIOTIYHUAX €JIEMEHTIB, SKi O
JI03BOJIMIIM POCIMHAM MaKCHMAaJIbHO c(hOPMYBATH TEHETHYHO 3alIPOTPAMOBAHY NPOTYKTHBHICTb.

Meta. MeToro HOCTiKeHb OyJI0 BCTAaHOBJICHHS BIUTUBY HOPM BHUCIBY HACiHHA Ta JI03W MiHEpalbHUX T0OpHB Ha
BPOKAWHICTP IMIICHHUI]I TypaHCHKOI TP BUPOIIYBaHHI B yMOBaxX cxXigHoi yacTirH IliBHiuHOTO CTemy Ykpainm.

BukJjiag ocHOBHOTO MaTepiauy mociimkeHHs. J[0CipKeHHs TPOBOAMIKNCH Y MOAbOBIN CiBO3MiHI JloHEmbKOT
JIEPKABHOI CITBCBKOTOCTIONAPCHKOT pocmianoi cranmii HAAH y 2021-2023 pp. [pyHT — 40pHO3€eM 3BMYAlHUI MaJIOTy-
MYCHHI, BXKKO-CyIIMHHUH. BMicT rymycy — 4,9%, pH — ciiabo sryxHa, Oii3bKa 10 HeUTPaIbHOT, BMICT 3arajibHUX (hopM
asory — 0,22, docdopy — 0,14%.

[ToBTOpHICTE y Mocigax — Tpupa3oBa. Po3milieHHs TUISHOK — cucTeMaruyHe. [1moma o01iKoBOi JiITHKU CTaHO-
Buna 25 M2,

[Momnepenuuk — consimuuk. [1iAroToBKA IPYHTY B NepeAnociBHIN nepion Oyia cripsMoBaHa Ha MaKCHMallbHE 30e-
PpeKEHHS 1 HAKONIYEHHS BOJIOTH Y TPYHTI Ta 3HUIICHHS Oyp’ sTHIB.

Juist ciBOM BUKOPUCTOBYBAIM cOpT MineHuI Typancbkoi Capmat (ITY Ne 230611 Big 25.10.2023 p.).

CiBOy 3aiiiCHIOBAIH B TIEPITy JAeKaay KBITHS camoxigHoto ciBaikoio CIIC-7. Crioci0 ciBOM — CyIiNbHUH PSIIKOBHI
13 mmpuHOIO MIXpsAs 15 cM. Hopma BrciBy 3anexaina Bix cxemu pocuiny. [mnbuna 3aropTanHs HaCIHHS B TPYHT 5—6 cM.
MinepanbHi 10OpHBa BHOCHIINCH i Yac CiBOM 3TiHO CXeMH JOCTiay. 3 METOI0 MOKpalaHHS yMOB JUISI HOTO TIPOPO-
CTaHHsI IPOBOJIMIIH YIIUIBHEHHSI IPYHTY Kilp4acTo-1mnopoBumu kotkamu 3KKII — 6A.

TexHouorisi BUPOIyBaHHS — 3araJlbHONPUIHATA JJIsl 36PHOBHUX KYJIBTYp Yy cXijqHii yactunu IliBHiynoro Cremy,
KpIM MOCTaBJICHUX HAa BUBYCHHS [TUTAHb, Ta BIJIIOBIIaJ1a 30HAJILHUM 1 PEriOHaJIbHUM PEKOMEHIALIISIM.

OCHOBHHUI1 METOJ JOCIHIKEHb — IOJBOBHM, SKUH JJONOBHIOBABCS aHAIITHYHUMHM JIOCII/DKEHHSIMH, BUMipaMHu,
TiApaxyHKaMH 1 CHOCTEPEKEHHSIMHU BIATIOBITHO /10 3arajibHOIPUHHATHX METOIMK Ta METOAMYHNX PEKOMEHMALIH y poc-
muHEANTBI [1]. CratucTryna oninka BukoHaHa i3 3actocyBanHsaM [T «OCI'Ex.

Jlonenpka 00acTp, Mo po3ramoBaHa B cxinHii gactunu IliBHidHOTO CTermy YKpaiHH, XapaKTepU3YeThCs K-
MaroM 3 BHCOKHM piBHEM TeIuIo3a0e3MeueHHs 1 HU3bKUM 3BOJIOKEHHSM [2]. 3HaYHEe TMepeBUINEHHS CepeHbOJ000BIX
TeMIepaTyp MOBITPs IO 0araTopigHUX CYMPOBOMKYETHCS HETOOOPOM OMAMiB B KPUTHYHI MEPIOTH PO3BUTKY CLITBCHKO-
TOCIOAAPCHKUX KYIBTYpP, 0COONHBO B repion popMyBaHHS 1 HaNHMBY 3epHA. B mepion akTuBHOI BereTaii KiTbKicTh OmaIiB
ckiagae 290-320 MM, cyma akTUBHUX Temrepatyp mositps — 3000-3200°C, ringporepmiuanii koedirient — 0,9.

I'izpoTepmiuHi yMOBH Y POKH TOCIIIKEHh HE3HAYHO BiIPI3HAINCS BiJl CEPEIHHOOAraTOPIIHUX, IPOTE AATH 3MOTY
BCTaHOBUTH PEAKIif0 POCIIHH IIIECHUIII TYPAaHCHKOT Ha yCi MPOSIBA TIOTOJAHUX YMOB, SIKi € TUTIOBUMH JUIsl CX1/THOT YaCTHHHU
[TiBuiyroro Cremy.

[MmeHuIs TypaHchKa XapakTepH3y€eThCs BIIHOCHO BUCOKUM 3arajbHUM KYILIIHHSIM, aJie 3[aTHICTh JI0 IPOAYKTHB-
HOTO KYIIIHHS JIeIIo nocTynaerbes. Came ToMy MepriodeproBuM KpPOKoM OyJio BCTAHOBHTH ONITHMAJIbHY HOPMY BHCIBY
i€l KynpTypH Uit popMyBaHHS HAHOUTBIT €()eKTHBHOTO CTEOIOCTORO, 3/IAaTHOTO 3a0e3MeUyBaTh MAaKCHMaIbHO BUCOKHI
PiBEHB IPOYKTUBHOCTI POCIIUH.

Hocmimxenns BinOyBamick Ha TphoX (onax xusnenns: N P taN, P, . nymsosuit hon (6e3 100puB) OyB KoH-
TPOJILHHM.

Tadoauus 1. BioMeTpuyHi MOKa3HUKH POCIUH NMIIeHUUI TypaHcbkoi y ¢a3i moBHolI cTuriocti, 2021-2023 pp.

. KinbkicTs credesn, mr./m? KoediuienT kyminus
Jlo3a noOpus Hopma BuciBy, MJIH. IIT./Ta Bucora, cm
3araJ. npof. 3araji. npof.

2,0 126 370 270 1,9 1,4
3,0 126 645 405 2,2 1,4
NOPO 4,0 125 760 480 1,9 1,2
5,0 125 850 675 1,7 1,4
2,0 128 470 280 2,4 1,4
3,0 126 585 360 2,0 1,2
NISPIS 4,0 126 840 580 2,1 1,5
5,0 125 1125 750 2,3 1,5
2,0 138 520 380 2,6 1,9
3,0 138 750 510 2,5 1,7
N30P30 4,0 138 880 620 2,2 1,6
5,0 136 900 600 1,8 1,2

HIPO,5 A 1,5 12,6 11,3

B 1,1 13,8 12,6

AB 1.6 14,2 12,9
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BcraHoBieHo, 1110 HOpMH BHCIBY HE BIUIMBAJIM Ha TIOKa3HUK BUCOTH POCIUH (Tabum. 1). JIuiie BUKOPUCTaHHS MiHe-
panbHux 100puB 03010 N, P, cripusio 30inbeH 0 rabiTycy pOCIHH MIIEHHILI TYPaHCHKOI.

oo koedimieHTy 3araabHOr0 KyIliHHS, TO HE3aJIEKHO BiJl OHY JKHBIICHHS ITPOCTEXKYETHCS TEHACHIIS 10 (op-
MYBaHHS BUILIOTO TIOKa3HHUKY MPH HIDKYUX HOpMax BHCIBY. BUKoprcTaHHSI MiHEpaJIbHUX JOOPHUB CHPHSIIO MiIBUIICHHIO
Koe(DIIiEHTY 3arajbHOTO KYIIIHHS MOPIBHSHO 3 KOHTPOJILHUM (DOHOM.

[ToniOHa TeHAEHIIIsS IPOCTEXYETHCS 1 TpK POPMYBaHHI POCIHMHAMH KOE(ili€HTY NPOAYKTHBHOTO KYI[iHHSI.

30inblIeHHs 200 3MEHIIIEHHS HOPMH BUCIBY HE BILUTHHYJIO Ha (Di310JI0T1YHY 3[aTHICTh KyJIBTYpH (hOPMYBATH ILiJTb-
HUH MPOAYKTUBHUI cTeOnocTiil. BukopucTanHs pi3zHUX (OHIB JKUBJICHHS ICTOTHO 30UIBIIYBANO Ii MOKA3HUKH, TOOTO
MiHepalibHi J0OpHBa CIIPUSUIN MiABUIIIEHHIO MPOIYKTHBHOTO KYII[iHHSI.

B ymoBax pokiB IpoBe/ieHHs JOCITIPKeHb Oy chopMOBaHi HACTYITHI MOKa3HUKU CTPYKTYPU YPOXKAIO MIIEHUI
TypaHcbKoi (Tabi. 2).

Taonnus 2. Iloka3HUKH CTPYKTYPH YPOKAI0 TA YPOKAMHICTh 3epHA NMIIeHUN| TypaHcbkoi, 2021-2023 pp.

Jo3a Hopma Bucisy, Jos:xkuna | Maca 3epna | Kinbkicts 3epna | Maca 1000 | YpouxkaiinicTs, Ipubaska
J100puB MJIH. IIT./TQ KOJIOCY, €M | B KoJIOCi, I B KOJIOCI, IIIT. 3epeH, I T/ra T/ra %
2,0 7,3 1,38 28 50,2 1,7 - -
3,0 6,6 1,27 25 51,8 2,1 - -
NOPO 4,0 6,0 0,88 16 54,7 2,2 - —
5,0 5,8 0,94 18 53,7 1,9 - -
2,0 7,2 1,89 34 55,4 33 1,6 94,2
3,0 6,5 1,45 29 50,7 32 1,1 52,3
NISP15 4,0 6,4 1,45 27 54,7 34 1,2 54,5
5,0 5,6 1,04 20 52,0 3,8 1,9 100,0
2,0 6,4 1,47 27 54,4 3,6 1,9 111,8
3,0 6,3 1,25 24 53,0 4,3 2,2 104,8
N30P30 4,0 6,4 1,40 25 56,9 4,6 2,4 109,1
5,0 6,1 1,26 23 54,8 4,6 2,7 142,1
HIPO0,5 A 0,1 0,04 1,3 4,1 0,5
B 0,4 0,03 2,6 4,6 0,9
AB 0,5 0,06 3,0 5,0 1,0

BukopucranHst pizHUX 103 100pHB HE BIUIMHYJIO HA JOBKHHY KOJIOCY, Ha 1€l OKa3HHUK BILIMBAJIM JIMIIE HOPMHU
BuciBy. Tax, 31 301JIbIIIEHHSIM HOPMHU BUCIBY JJOBKMHA KOJIOCY ITOCTYIIOBO 3HMKY€EThCs BiJ 7,3 cM 10 5,8 cMm. [ToxniOHa Ten-
JIeHIIs 30epiraeThest 1 IpH aHaji31 IHIIKMX NOKa3HUKIB CTPYKTYpHU Bpoxkato, kpim macu 1000 3epeH.

HesanexHo Bij ()OHY JKMBJICHHS BPOXXalHICTh 3€pHA MiJIBUILYBAJIACh IPONOPLIHHO 301IBIIEHHIO HOPMHU BHUCIBY.
Tak, HallHMKIUM LIeil TOKA3HUK Ha NPUPOAHOMY (DOHI KHBJIEHHs OyB 32 HOpMHU BHCIBY 2,0 MIH. IIT./Ta, HaWBUIIUM — 4,0
MJIH. T./ra. [Ipyn BUKopucTaHHi MiHEpalbHUX JOOPUB HAWHIKYUM Iel NMOKAa3HUK OyB 32 HOpMH BHCIBY 2,0 MiH. mT./
ra, HaiiBumum — 5,0 mutH. mt./ra. [lepn 3a Bee e MOB’s3aHO 3 KUIBKICTIO MPOAYKTUBHUX cTeben Ha 1 M2, Haitbinpiumit
yposkaii 6yno orpumano Ha ¢oni N, P, npu Hopwmi BuciBy 5,0 MiH. T./ra — 4,6 T/ra.

Bukopucranus MiHepadbHUX JOOpPHMB MiJBHUILYBAIO BpoKaiiHicTh 3epHa Bix 1,1 T/ra no 2,7 1/ra, MOpiBHAHO
3 (oHOM Oe3 1oOpuB.

BucnoBku. JlociiJpkeHHs arpoTeXHOJIOTIYHUX MPUHAOMIB BHPOIILYBAHHS IIIIEHUI TYPAaHCHKOI BHSBWIIH, IO
BUIIMI TOKa3HUK KOE]ILIEHTY 3arajibHOTO KYIiHHS (POPMYETHCS IPU HIDKYMX HOPMax BUCIBY. BukopucranHs MiHepaib-
HUX JIOOPUB CIIPUSUIO ITiABUIIECHHIO KOS(III€HTY 3arajibHOTO KYIIiHHS OPIBHSHO 3 KOHTPOJILHUM (oHOM. [ToniOHa TeH-
JICHIIS TPOCTEXKYETHCS 1 TPH (POPMYBaHHI pocInHaMu KOe(illieHTY IPOAYKTUBHOIO KyIiHHS. DOHM )KHUBJIEHHS iCTOTHO
BIUIMBAJIM Ha PiBEHb MPOJYKTHBHOCTI POCIHMH. BUKOpHCTaHHS MiHEpaIbHUX JOOPUB IiIBUIIIO BPOXKAWHICTh 3epHa Ha
1,1 2,7 t/ra abo na 52,3-142,1%.

YpoxxaliHICTB 3epHa ITiIBUIILYBaJIaCh ITPOIIOPLIHHO 301/IbIICHHIO HOPMH BUCIBY HE3aJIe)KHO BiT oHY skuBIIeHHs. Ha
KO)KHOMY (pOHI JKMBIICHHSI HAHHW)KYMM 1el TOKa3HUK OyB 32 HOpMU BUCIBY 2,0 MJIH. IIT./Ta, HalBUIMUM — 4,0 MIIH. IT./Ta
(Ha npupoaHoMy (oHi xuBJIeHHs) Ta 5,0 MITH. IT./Ta (IIPY BUKOPUCTAaHHI MiHEpaJIbHUX 100puB). HalOlnbimii ypoxai
3epHa 4,6 T/ra Oyno orpumano Ha Qoni N, P, mpu Hopmi BuciBy 5,0 MiIH. T./ra.
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STUDY OF THE INFLUENCE OF SOWING RATE AND BACKGROUND
ON THE YIELD OF TURANIAN WHEAT (TRITICUM TURANICUM JAKUBZ.)
IN THE EASTERN PART OF THE NORTHERN STEPPE OF UKRAINE

Abstract
Durum wheat is significant due to its excellent properties as it contains a variety of vitamins, minerals and other essential
nutrient compounds vital to human nutritional needs. The uniqueness of Turanian wheat grain determines the high content of fiber,
magnesium and selenium. The lack of clear agrotechnological techniques for growing the culture holds back the spread of the culture.
The purpose of the research was to establish the influence of seed sowing rates and the dose of mineral fertilizers on the yield of Turanian
wheat when grown in the conditions of the eastern part of the Northern Steppe of Ukraine. The research was conducted in the field
crop rotation of the Donetsk State Agricultural Research Station of the National Academy of Sciences of Ukraine during 2021-2023.
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Turanian wheat of the Sarmat variety (PU No 230611 dated 10/25/2023) was used for sowing. Research methods: field, laboratory,
mathematical and statistical. The first step was to establish the optimal sowing rate of Turanian wheat to form the most effective
stem stand capable of providing the highest possible level of plant productivity. Researches were carried out on three nutritional
backgrounds: N, P, . and N, P,, zero background (without fertilizers) was the control. It was determined that a higher indicator of
the coefficient of general tillering is formed at lower sowing rates. The use of mineral fertilizers helped to increase the coefficients of
general and productive tillering compared to the control background. With an increase in the sowing rate, all indicators of the crop
structure gradually decreased, except for the weight of 1000 grains. The use of mineral fertilizers increased grain yield by 1,1-2,7 t/ha
or by 52,3-142,1%. Regardless of the nutrition background, the grain yield increased in proportion to the increase in the sowing rate.
On each nutrition background, this indicator was the lowest at the sowing rate of 2,0 million units/ha, the highest — 4,0 million units/ha
(on the natural nutrition background) and 5,0 million units/ha (at use of mineral fertilizers). The highest yield of Turanian wheat by a
sunflower predecessor was obtained against the background of N30P30 at a seeding rate of 5,0 million units/ha — 4,6 t/ha.

Key words: Turanian wheat, sowing rate, nutritional background, biometric indicators, indicators of crop structure, productivity.

References

1.Metodolohiya ta orhanizatsiya naukovykh doslidzhen : pidruchnyk (za red. V.O. Druzhyninoyi) [Methodology and
organization of scientific research: textbook (ed. V.O. Druzhinina)]. (2010). Vinnytsya : Vydavnytstvo VNTU «UNIVERSUM-
Vinnytsya» [in Ukrainian].

2.Naukovo-obgruntovana systema vedennya ahropromyslovoho vyrobnytstva Donechchyny [Scientifically based system of
management of agro-industrial production of Donetsk region]. (2007). Donetsk: "Region" [in Ukrainian].

3.Brandolini, A., Hidalgo, A., & Moscaritolo, S. (2008). Chemical composition and pasting properties of einkorn (7riticum
monococcum) whole meal flour. J Cereal Sci., 47, 599-609. https://doi.org/10.1016/j.jcs.2007.07.005 [in English].

4.Bhuvaneshwari, G., Yenagi, N.B., Hanchinal, R.R., & Katarki, P.A. (2001). Physico-chemical characteristics and milling
quality of dicoccum wheat varieties. Karnataka J. Agric Sci., 14, 736 [in English].

5.Bhuvaneshwari, G., Yenagi, N.B., Hanchinal, R.R., & Naik, R.K. (2003). Glycaemic responses to dicoccum products in the
dietary management of diabetes. The Indian Journal of Nutrition and Dietetics, 40(10), 363-368 [in English].

6.Ebsaa, M.A., Tessob, B., & Lettac, T. (2024). Genetic analysis and quality assessment of durum wheat (Triticum turgidum L.)
landraces in Ethiopia. Cogent Food & Agriculture, 10 (1), 2303804. https://doi.org/10.1080/23311932.2024.2303804 [in English].

7.Galterio, G., Codianni, P., Giusti, A.M., Pezzarossa, B., & Cannella, C. (2003). Assessment of the agronomical and
technological characteristics of Triticum turgidum ssp. dicoccum Schrank and 7. spelta L. Nahrung Food, 47, 54-59 [in English].

8.Gebruers, K., Dornez, E., Boros, D., Dynkowska, W., Bedo, Z., Rakszegi, M., & Courtin, C.M. (2008). Variation in
the content of dietary fiber and components thereof in wheats in the health grain diversity screen. J Agric Food Chem., 56, 9740.
https://doi.org/10.1021/j£800975w [in English].

9.Laddomada, B., Durante, M., Mangini, G., D‘Amico, L., Lenucci, M.S., Simeone, R., & et al. (2017). Genetic variation for
phenolic acids concentration and composition in a tetraploid wheat (7riticum turgidum L.) collection. Genet. Resour. Crop Evol., 64,
587-597. https://doi.org/10.1007/s10722-016-0386-z [in English].

10. Laido, G., Mangini, G., Taranto, F., Gadaleta, A., Blanco, A., Cattivelli, L., Marone, D., Mastrangelo, A.M., Papa, R.,
& De Vita, P. (2013). Genetic diversity and population structure of tetraploid wheats (7riticum turgidum L.) estimated by SSR, DArT
and pedigree data. PloSONE, 8(6). https://doi.org/10.1371/journal.pone.0067280 [in English].

11. Lidon, F.C., Almeida, A.S., Cia Leitdo, A.L., Silva, M.M., Pinheiro, N., Macas, B., & Costa, R. (2014). A synoptic
overview of durum wheat production in the Mediterranean region and processing following the European Union requirements. Emir:
J. Food Agric., 26 (8), 693—705. https://doi.org/10.9755/ejfa.v26i8.17066 [in English].

12. Maamri, K., Chourghal, N., Belguerri, H., & Bahlouli, F. (2024). Study of grain yield stability of two wheat species (durum
and bread) grown in semi-arid environments. Afr.J.Bio.Sc., 6(13), 4619-4625. https://doi.org/10.33472/AFIBS.6.13.2024.4619-4625
[in English].

13. Martinez-Moreno, F., Solis, 1., Noguero, D., Blanco, A., Ozberk, 1., Nsarellah, N., Elias, E., Mylonas, 1., & Soriano, J.M.
(2020). Durum wheat in the Mediterranean Rim: historical evolution and genetic resources. Genet Resour Crop Evol., 67, 1415-1436.
https://doi.org/10.1007/s10722-020-00913-8 [in English].

14. Mohan, B.H., & Malleshi, N.G. (2006). Characteristics of native and enzymatically hydrolyzed common wheat (7riticum
aestivum) and dicoccum wheat (Triticum dicoccum) starches. Eur Food Res Technol., 223, 355-361. https://doi.org/10.1007/
s00217-005-0212-x [in English].

15. Ninou, E., Tsivelika, N., Sistanis, 1., Katsenios, N., Korpetis, E., Vazaneli, E., Papathanasiou, F., Didos, S., Argiriou, A.,
& Mylonas, 1. (2024). Assessment of Durum Wheat Cultivars’ Adaptability to Mediterranean Environments Using G x E Interaction
Analysis. Agronomy, 14(1), 102. https://doi.org/10.3390/agronomy 14010102 [in English].

16. Rodriguez-Quijano, M., Lucas, R., Ruiz, M., Giraldo, P., Espi, A., & Carrillo, J.M. (2010). Allelic Variation and
Geographical Patterns of Prolamin sinthe USDA-ARS Khorasan Wheat Germplasm Collection. Crop Science, 50 (6), 2383-2391.
https://doi.org/10.2135/cropsci2010.02.0089 [in English].

17. Ward, J.L., Poutanen, K., Gebruers, K., Piironen, V., Lampi, A.M., Nystrom, L., Andersson, A.A., Aman, P., Boros,
D., Rakszegi, M., Bedo, Z., & Shewry, P.R. (2008). The Healthgrain cereal diversity screen: concept, results and prospects.
J Agric Food Chem., 56, 9699. https://doi.org/10.1021/j£8009574 [in English].

18. Xynias, I.N., Mylonas, 1., Korpetis, E.G., Ninou, E., Tsaballa, A., Avdikos, I.D., & Mavromatis, A.G. (2020). Durum
Wheat Breeding in the Mediterranean Region: Current Status and Future Prospects. Agronomy, 10, 432. https://doi.org/10.3390/
agronomy10030432 [in English].



THooinbcokuil gicHUK: Cinbcbke 20cN00apcmeo, Podilian Bulletin: agriculture, 33
MexXHIKa, eKOHOMIKA engineering, economics

YIK 338.432:632.931.2

Kpusoxmxa €. M.
O0OKMOP CLIbCLKOZOCNOOAPCHKUX HAYK,
cmapwiuil HaAyKosutl Cnispobimuuk, npoghecop kageopu azpobiomexnonoait,
3axionoykpaincovruii HayioHanbHULl yHieepcumem
Tepnoninws, Yxpaina
E-mail: ye.kryvokhyzha@ukr.net
ORCID: 0000-0001-7270-6529

Marsiimun A. L.
3000y6au 3 kypcy OC «baxanaspy» cneyianvnocmi 101 « Exonoeisy,
Kaghedpa exonozii ma oxopoHu 300po8's,
3axionoykpaincoKkull HaYiOHATbHUL YHI6EepCUmMem
Tepnonins, Ykpaina
E-mail: anastasiiamatviishyn005@gmail.com
ORCID: 0009-0008-9998-6899

Bpuns B. T.
3000y8au 4 kypcy OC «baxanaspy, cneyianvrocmi 201 «Aeporomisy,
Kaghedpa acpodiomexnonozii,
3axiOHoyKpaiHCcoKull HAYIOHATbHULL YHIGepCUmMem
Tepuonins, Yxpaina
E-mail: viktorbryn@gmail.com
ORCID: 0009-0002-5228-4001

BIIJIUB 3MIHU KJIIMATY HA BPOXKAMHICTh OCHOBHHUX
CLIBCBKOTOCIIOJAPCHKHUX KYJbTYP B YKPATHI

Anomauisn

IIpomscom ocmanmix decamunimo KAiMam HAWOi nAaHemu 3a3Hae SHAYHUX 3MiH, OCHO8HOIO NPUYUHOIO AKUX CINANU BUKUOU
NAPHUKOBUX 2a316, Ki 8 MUHYIOMY CIMOIIMMI 00CA2IU PeKOPOHO20 Pi6Hs 3a 6Clo icmopiio nodcmea. Lle niokpecnioe neobxionicme
PO3POONEHHSI NEGHUX THCMPYMEHmI@ Osl adanmayii pisHux cghep mo0CcbKoi OisnbHOCMI, 30KpeMa I CLIbCbKO2O 20Cno0apcmed, 00
2N106aNbHUX KAIMAMU4YHUX 3MiH. Memoio cmammi € ananiz 6niugy 3min KAimamy Ha ocOOIUS0CHi GUPOUWYBAHHSL MA BPOJICAUHICHIb
OCHOBHUX CINbCLKO2OCNOOAPCLKUX KYAbmyp. Y pesynvmami 00cniodtcenns 3 ’ac08aHo, wo Npomsa2oM OCMAHHIX 08a0ysmu poKie 6
Vkpaini cnocmepieanucs snauni sminu memnepamyprozo pedjicumy ma kinokocmi onaoie. Iliosuwenns cepeonbopiunoi memnepamypu
npu3eeno 00 30iIbUeHHsl KibKOCIi NOCYX ma 3MeHWen s, PieHsi onaodig y 0eakux pezionax. IIpoananizosano OuHamixy 6podicauHocmi
OCHOBHUX CIIbCbKO2OCNOOAPCHKUX KYAbnmyp 6 Vikpaini, a came nuienuyi, sumenio, COHSUHUKG ma pinaxy, 3a nepioo 3 2017 no 2021 pix.
He3zeaoicarouu na neemi 3a2po3u, 3MiHU KAIMAmy ma nepemiujeHHs KiMamuyHux 30H MOJICYMb NPpUHecmu i NO3UMUGHI pe3yiomamu
o5 agpapnozo cekmopa. Jls 03UMUX 3epPHOBUX KYIbIYp HA (POHI 3a2anbHO20 NIOGUWEHHs MeMnepamypu nosimps 6 0CManui poKu
NO3UMUGHUM PAKMOPOM € GIOHOCHO MENJi 3UMU, SIKi 00360JIAI0Mb POCIUHAM Yeniuno nepesumyeamu. [IJo cmocyemvcs consiunura —
OOHICET 3 20106HUX CLTLCLKO2OCNOOAPCHKUX KYIbMYpP YKpainu, mo 11020 6podAcaHicms CUIbHO 3a1eACUMb Gi0 306HIUHIX YMO8, PUHKOBOT
KOH IOHKMYpU ma npocmopogozo po3nooiny onadig. Tomy azpapii kpainu nogunni wiykamu Hosi adanmayitini cmpamezii 011 6Upowyy-
BAHHSL CIIbCOKO2OCNO0APCHKUX KYIbMYp. Y 8UCHOBKAX 3A3HAYEHO, WO 3MIHU KILMAMY MAloms HeOOHO3HAYHUL BNIIUE HA CLIbCbKE 20CNO0-
dapcmeo Yipainu. ITiosuujents cepeOHbopiuHuX memnepamyp i 3MiHu pexicumy onaoie Mojicymv Cnpusimu 36L16UWeHHIO 8POACAUHOCTE
6 okpemux pezionax. [lpome, 3 inui020 OOKY, 30i1bUIeHHs YACMOMU eKCMPEMATbHUX NO2OOHUX ABULY, SK-0M NOCYXU, 3TUBU A CUTbHI
8impu, cmeopioe 000amKosi pusuku 0is azpaphoi eanysi. /Jna 3a6esnevents cmaditbHOI 8PONCAUHOCH BUPOOHUKAM CLIbCOKO2OCNO-
0apcuroi npoOyKyii HeobXiOHO BNPOBAVICYBAMU AOANMAYINIHI 3aX00U MA NPOBOOUMU MOHIMOPUHE KIIMAMUYHUX 3MIH, WO 003601UMb
MiHIMIZy8amu ix HeeamueHUll 6NIUG.

Knrwouosi cnosa: cinvcoke cocnodapcmeo, enobanbhi 3Minu, aepoKIiMAmuyHi YMOU, BPOHCAIHICIb KYIbIYD.

Beryn. [moGanbHe 3MiHEHHS KiiMary CTBOPIOE 3arpo3 JUlsl CUIbCBKOTO rocrojapctsa. [IpoTsaroM ocTaHHiX
30 pokiB arpapHuii cekTop YKkpaiHu 3a3HaB CyTTEBHX 3MiH Y 3B’SI3KY 3 INI0OAILHUM MOTEIUTIHHSIM, P [[bOMY KpaiHa po-
JIOBXKY€ 3aITMIIATHCS BAYKIUBUM ITOCTa4aIbHIKOM ITPOJIOBOJILCTBA ISl OaraTthoX KpaiH cBiTy. Brcoka MiHIMBICTh TIOroAN
3yMOBJIIO€ 3HAYHI KOJMBaHHS BPOXKAWHOCTI CLIbCHKOTOCHOAAPCHKUX KYIBTYp B YKpaiHi, a 3MiHH KIIIMaTy 30UIbLIYIOTh
BUPOOHMYI PU3UKH Ta 3arpo3H JUIS Taily3l pOCIMHHHIITBA Yepe3 KOJIMBAaHHS TEMIIEpaTypH 1 KijbkocTi onaais [7]. 3ara-
JIOM, KJIIMaT € BUPIMAIBLHUM (aKTOPOM IS CIIIbCHKOTOCIIOAAPCHKOTO BUPOOHHIITBA, OCKIJIBKH BOHO € HalOIIbII 3aJIekK-
HOIO BiJI 1IbOTO (hAKTOPY Tay33r0 €KOHOMIKH [5]. ArponpOMHUCIIOBHiT CEKTOP IO BCHOMY CBITY 3MYIIICHHIA aanTyBaTHUCS
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JI0 HOBUX KJIIMATHYHHUX YMOB, 11100 320€3MeUnTH ITPOI0BOJIbUY Oe3IeKy JIIOICTBA. Y 3B’SI3KY i3 IIUM MUTAHHS OI[IHIOBAHHS
BIUIMBY O4iKyBaHUX 3MiH KJIIMaTy Ha arpoKJIiMaTHYHi YMOBH BHUPOILYBaHHsI, TPOYKTHBHICTh Ta BAJIOBUH 301p ITPOBITHUX
KyJIBTYp Ha0yBa€ 0COOIMBOI aKTya bHOCTI.

MeTta craTTi — JOCHIIUTH BIUIMB 3MIHU KJIIMaTy Ha BPOXKAHHICTh OCHOBHHX CLIBCHKOTOCHOAAPCHKUX KYJIBTYP
B YKpaiHi.

Buxiiag ocHOBHOTO MaTepiajiy AociaiKeHHsl. YKpaiHa € BaXJIMBUM EKCIOPTEPOM 3epHa, 30KpeMa IIICHHII,
Ta IHIIOI CUILCHKOTOCIOAAPCHKOI MPOMYKIii 10 €BpOIU Ta CBITY 3arajioM. ArpapHHUil CeKTop YKpaiHHu, B OCHOBI SIKOTO
JISKUTD CIIIbChKE TOCIIOAAPCTBO, BIJIrpae KIIOUYOBY pojib y 3a0e3IeueHH] HalllOHAJILHOT Ta CBITOBOT MPOJOBOJIBYOI Oe3-
nexy. BiH € pymiiiiHOO CHIIOFO ISl PO3BUTKY TEXHOJIOTIYHO MOB’SI3aHUX Tajly3ei HalliOHAIbHOT €eKOHOMIKH, CIIPHSIE Hal-
XOJPKEHHIO 1HO3€MHOT BAJIIOTH Ta MIATPUMYE 3aiHATICTh HACEICHHsI, 0COOIMBO B CLIIbCHKOTOCIOAAPCHKUX perioHax Ha
IIBJIEHHOMY CXOJli KpaiHU. Y CTPYKTYpi CUILCHKOTOCHONAPCHKOT MPOAYKIIT YKpaiH! JOMiHY€ POCIMHHHUITBO, SIKE CTAHO-
BUTh 78,2% (cranom Ha 2022 p.) [6]. CyTTeBuii BIUIUB Ha (JOPMYBaHHSI BPOXKAHHOCTI CUILCHKOTOCIIONAPCHKUX KYJIBTYP
1 IPOCTOPOBOT CTPYKTYPH CLIBCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA Ma€ KITIMAaT. 3MiHA KJIIMAaTy € IPUPOTHUM 1 KOCMIYHUM
MPOIIECOM, ajIe Ha 1€ 3HAYHO BIUIMBAE 1 PyHHIBHA AisUTbHICTB JIFOAUHU. L[eii BIUTUB MOCHITIOETHCS Yepe3 TaKi aCleKTH:

— MacoBa BHPYyOKa JIiCiB y CBITi (32 OCTaHHE ACCSATHIITTS MUHYJIOTO CTOJITTSI IUIOLIA JTiCiB 3MEHIIIIAcs Ha 135 MITH ra);

— BMKMJIM BEIIMKOI KilbkocTi Byriekucioro rasy (CO,), sakucy azory (N,O) i merany (CH,) uepes 3acrapini
TEXHOJIOTii (CiIbChKe roCroaapcTBO BiAnoBpifanbHe 3a 10 60% 3aranbuux Bukuais N,O i CH,);

— HaJMIpHE BUKOPUCTAHHSI MACOBHILL, 1110 IPU3BOANTH A0 1X NEPETBOPEHHS Ha HAIIBITYCTEIi;

— PO3IIUPEHHS CIIbCHKOTOCTIONAPCHKHX YTi/Ib Yepe3 OCyIIeHHs 3a00I04EHNX TEPUTOPIN Ta 3HUILEHHS JIyKiB [10].

3MiHa KJIiMary MO)Ke CIIPUYMHUTH HECTAOLIBHICTh y LIl Taiy3i uepe3 BIUIMB Ha BPOXKAHHICTH CLIBCHKOTOCHO-
JIAPCBKUX KYJBTYP, 3pOCTaHHS PU3HKIB €KCTPEMaJIbHUX IOTO/IHKUX SIBUIL, & TAKOXK BIUIMB Ha 1HOPACTPYKTYpy Ta BOAHI
pecypcu. [IpoTsarom ocTaHHBOTO ABAIISITUPIUYSI KOJKEH PiK B YKpaiHi OyB TEIUIIIIAM 33 CEPeIHbOCTATUCTHYHI TOKA3HUKH
3a JIOBroTpuBaiui nepiox, npuaomy 2020 pik ctaB HalCIEKOTHILIMM K Y €Bpori, Tak 1 B YkpaiHi, cepe/iHi TeMneparypu
1961-1990 pp. Oyno mepeBumieno Ha 2,8°C. 3 2010 poky KpaiHa CTHKajgacs 3 HU3KOK KIIMATHYHHUX BUKJIHKIB, SK-OT
CHJIbHI IOCYXH, BEJMKI ITOBEHI Ta PYWHIBHI MOXEXI, SKi MPHU3BEIH 0 3aruOeni Jitojei, MarepialbHUX BTpaTr i Mallud
nveratuBauid BB Ha BBII. [lo kinmsg XXI cTomiTTss MOXKe 3MEHIITUTUCS KUIBKICTh OMAIiB BIITKY, OCOOIMBO Ha MiBIHI
Ta MIBIEHHOMY CXOJi KpaiHH, a Ha IIBHOYI € HMOBIPHICTh 301IbIIEHHS JOILIB Y3UMKY. [IpoTsarom ocranuix 30 pokiB
MIPUPICT aKTUBHUX Temrieparyp nositps Buiue +10°C csrays 150°C mist 30uu Cremy, 200°C — nist Jlicocreny Ta 180°C —
qutst [Tomicest. 3 onisity Ha 1ie OyJ10 IpoaHasi30BaHO JUHAMIKY BPOXKaHHOCTI OCHOBHUX CUITLCHKOTOCIIOAAPCHKHUX KYJIBTYP
B YkpaiHi (puc. 1).
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Puc. 1. lunamika Bpo:KaiiHOCTi 0CHOBHHMX CLILCHLKOIOCNOAAPCHLKUX KYJIbTYp Ykpainu 2017-2021 pp. (w/ra)
Lorcepeno: [4].

BpoxaifHiCTh OCHOBHHX CIJTBCHKOTOCIIONAPCHKUX KYJIBTYP 32 BKa3aHWU Mepiof] MOKa3aia MEeBHI KOJMBAHHS, IO
3YMOBJICHI K arpOTEXHIYHUMH, TaK 1 arpoeKONIOTIYHUMHU (paKTOpaMHu. AHANi3 CTATHCTUYHUX TaHUX PO BPOXKAHHICTH
3epHOBUX KyIbTyp y mepiox 3 2017 mo 2021 pp. sickpaBo AEMOHCTPYE MO3UTHBHY TEHCHIIIIO 10 3POCTAHHS BPOKAWHO-
cTi. CipuATIINBI arpoKIiMaTHYHI YMOBH Ta JOTPUMAaHHS TEXHIYHUX BUMOT BUPOIIYBaHHS 36PHOBUX (JKUBIICHHS POCIIHH,
3ax¥CT Bix Oyp’sHIB 1 MIKiTHUKIB, JOTPUMAHHS BIMOT CiBO3MIHH TOIIO) CHPHUSUIH ITiBUIICHHIO BPOXKAITHOCTI 36pHOBUX
1 3epHOO0OOBUX KYIBTYp MPOTATOM I[HOTO Tepiony. [I03UTHBHIM (GaKTOpOM IS O3MMHUX 3epHOBHX KyNbTYp Ha (oHi
3araJbHOTO ITiJBUINEHHS TEMIIEPATyPH TOBITPS B OCTaHHI POKH € BITHOCHO TEIUTI 3UMH, SIKi JO3BOJIAIOTH POCIHHAM
YCIIITHO TIePe3UMYBAaTH 1 HaBiTh TPOWTH MEBHUI eTaml PO3BHUTKY [7]. Y CHPHUATINBI POKH, KOIU 3BOJIOKEHHS BiIOBI-
Jla€ HOpMi, BPOXKAWHICTh O3MMOI IMIICHUIT, K ¥ IHIINX 3epHOBUX KYIBTYp, HA BCil TepuTopii YKpaiHu MOKe 3pOCTH Y
2-2,5 pa3u. O9iKy€eThCs, 0 B HAROMIDKIiN MEPCIEKTHBI 3MiHH KITIMATy CIIPUSTHMYTH ITi IBUIICHHIO BPOKaifHOCTI 03UMO1
MIICHUIII Ta IHIMWX 3epHOBHX. [IpOTHO3M BKa3yIOTh, IO O3MMA 1 sipa MIIEHUI, PUC, COsl, STAMIHb OyAyTh POCTH 3HAYHO
Kpaile, TepMiHH iX JO3pPiBaHHS CKOPOTATHCS, a BpOyKalHICTh 30inpmmThest Ha 20-30% [5, c. 111].

1o cTocyeThCst TAaKOT KYIBTYPH, K COHSIIHUK, TO B IIbOMY BUIIJIKy X04a 1 CIIOCTEPIraeThCs TCHICHLIIS 3HUKSHHS
BpPOKaWHOCTI B CEPEAHBOMY TI0 YKpaiHi (30KpeMa, uepe3 IMOTOAHI YMOBH HAMPUKIHIII BETETallii), MpoTe KyIbTypa Mae
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3HAYHUI TOTEHIIIaN B arpapHoMy cektopi kpainu. 2017, 2020 ta 2022 poku Oyiu miepiofaMy 3HAUHOTO CHaLy Y BUPOO-
HUILITBI COHALIHUKY Yepe3 EKOHOMIYHI KOJMBaHHs, MMaH/IeMilo Ta BiiiHy B Ykpaini. Bognouac 2018, 2019 ta 2021 pix
BiJI3HAYAJIMCSI 3pOCTaHHSM OOCSTIB BUPOLLYBAaHHS Ta BPOXKato. AHaIi3 JMHAMIKH BaJIOBOTO 300py COHSIIHKMKY B YKpaiHi
MIOKa3ye, 110 BUPOOHHIITBO Ta BPOXKAWHICTh CHIIBHO 3aJI€XKaTh BiJl 30BHILIHIX YMOB Ta PUHKOBOT KOH IOHKTYpH. Ha Bupo0-
HHILITBO Ta BPOXKAHHICTh COHSIIHKUKY 3HaUHO BIUIMBAIOTH TAKOXK CIElM(IYHI KIIIMaTH4HI YMOBH, 30KpeMa 3aKOHOMIPHUH
HPOCTOPOBHI PO3ITOALI OMA/IiB Y PI3HUX pETiOHax, 110 BU3HAYAETHCS 3aralibHUMU HUPKYJSiHHIMY (hakTopamu. Lle mpo-
SIBJIIETBCSl Y 3MEHILICHH] KiJIbKOCTI OIaJiiB 3 MiBHOYI 1 MIBHIYHOTO 3ax0iy (y perioHax 3 MEHIIUMH o0csiraMu BUPOOHH-
[[TBA COHSAIIHUKY ) JIO MIBIHS Ta MIBACHHOTO CX0Ay [2]. 3Bakaroun Ha HEJOCTATHIN PIBEHb BOJIOT03a0€3CUCHHS CTEIIOBOT
30HHM Ta TPUBAJI MOCYILIMBI IIEPIOAN, MOKHA 3pOOUTH BUCHOBOK, 1110 B OCTaHHI POKH JIMHAMIKa BPO)KaHHOCT1 COHSIIIIHUKY
BUSIBUJIACS 3HAYHO KPAIIOI0, HIXK OYiKYBaJIOCS, OCOOJMBO B HETUIIOBUX JUIA ITi€] KyJABTYPH MIBHIYHUX PErioOHaX YKpaiHH.

B ymMoBax 3MiHHM KJIIMaTy CIIOCTEPIraeThCs MOCTYIIOBE MepenpogIIOBaHHS OPHUX 3€MEJb JUIsl BUPOIYBaHHS CLilb-
CHKOTOCHOAPCHKUX KYJIBTYP, SIKI MAOTh MOTEHIIHO BUIY €KOHOMI4YHY BUroay. Tak, 3a ocTaHHI POKHM 3HA4HO 301JIb-
HIMJIKCS TUIONII TIOCIBY TEXHIYHMX KYJIBTYP 4€pe3 PO3IIMPEHHS MOCIBHUX IUIOIL COHSIIHKKY, COT Ta pirnaky. 3a OCTaHHI
30 pokiB IO COHAIIHKUKY 3pociu 3 16,8 mo 278,2 tuc. ra (y 16,6 pasu), coi — 3 1,3 go 70,4 tuc. ra (y 54,1 pasu),
pinmaky —3 7,8 mo 11,3 tuc. ra (y 1,4 pasu) [4].

3MiHM KITIIMaTy 1 MepeMillleHHs] KIIMaTHYHUX 30H MOXKYTh IIPUHECTH W MO3UTHUBHI PE3yJIbTaTH ISl arpapHOro CeK-
Topa. Tox B YkpaiHi B OCTaHHI POKH CTBOPIOIOTHCS YMOBH JIJIsl BUPOIILYBaHHS JBOX BPOXKAIB 3a OJIMH CE30H HE JIMIIIC B ITiB-
JICHHUX, a ¥ y MIBHIYHUX OOJIACTSAX. AHAJTI3yIOUH MPOCTOPOBI 3aKOHOMIPHOCTI BIUIMBY TEPMIYHMX YMOB Ha BPOXKaHHICTh
COHSILIIHUKY, MOKHA 33a3HAYWTH, 110 3POCTAHHS TEMIIEpaTypy HOBITPS B perioHax, siki TPaAMIIHHO CIeNiali3yloThCsl Ha
BUPOIIYBaHHI 1i€1 KyJIbTypH, 800 MaJlo HE3HAYHHUH BIUTMB Ha yPOXKaHHICTh, 200 % CIIPaBHJIO HEraTUBHUH edekt. HatomicTh
y 30Hi [Tomiccst Ta yacTkoBo B JlicocTerny BpokaifHICTh COHSIIIHUKY 3@ BUCOKUX TeMIIepaTyp 3Ha4HO 3pocia [ 1]. MoximBuM
€ TaKWii BapiaHT, 1110 MO/IAJIBIIIE ITBUIICHHS TEMIIEPATYPH B LIUX PErioHax CIpUsTUME 301IbIICHHIO e()eKTHBHOCTI Ta 00Cs-
riB BUPOOHHUIITBA COHSIIHMKY. OJIHAK Y perioHax, siki Hapasi cleliai3yoThCsl Ha BUPOLIYBaHHI L€l KyJIbTYpH, MaiiOyTHe
I JIBUILIEHHS] TEMIIEpaTypH MOXKE TIPU3BECTH JI0 HAJIMIPHOTO TEIUIOBOTO CTPECY Ta 3HWKEHHS €()EKTUBHOCTI BUPOOHMIITBA.

B ymoBax mmo0anbHUX KIIIMaTUYHMUX 3MiH BH3HAYaJIbHUM YMHHHUKOM (DOPMYBaHHS MPOJYKTHBHOCTI IIOCIBIB Cijlb-
CBHKOTOCIIOIAPCHKUX KYJIBTYp € IPUPOJHE BOJIOro3ade3nedeHHs. Y pe3ynbrari IHTEHCUBHOIO TOTEILTIHHS CTPYKTypa Cijlb-
CHKOTOCIIOIAPCHKOTO BUPOOHUIITBA B YKpaiHi 3HAUHO 3MiHWIACS. SICKpaBMM MPHKIAIOM 3HMKCHHS BOJ03a0€3MCUCHHS
yepes 3minu kiimary € nepion 2019-2020 pp., skuii xapakTepu3yBaBcst OC3CHIKHOIO 3UMOI0, aHOMAJIbHO BUCOKUMHE TEMIIC-
parypamu, BiICYTHICTIO BECHSIHOTO BOJOMILIS. BCi 11l aCIIEKTH € MPsIMAM HACITITKOM [T100aJIbHOTO TOTEIUTIHHS, 1110 CBITYUTh
PO 3pPOCTAHHSI YaCTOTH Ta IHTEHCUBHOCTI €KCTPEMalIbHUX MOroaHuX yMoB [8]. 3rigHo 3 mporHozamu Ha 2030-2040 pp.,
BOJIHI pecypcH CTernoBoi 30HH YKpaiHu MoKy Tb 3Hu3uTHCS Ha 40-50%, a Ha iHIwii TepuTopii — Ha 24-40%.

3 METOI0 HiATPUMAaHHs BHCOKOTO PIBHSI BPOXKAaWHOCTI CLILCHKOTOCIOAAPCHKI MIANPUEMCTBA KiJIbKa JECSTUIITh
TOMY TIOYaJId aKTUBHO BUKOPHCTOBYBATH BOJY 3 PIYOK JJIsl 3POLICHHS yTrib. YacTe BUKOPHCTAHHS BOIHHUX peCypciB 0e3
JIOCTaTHHOTO HAYKOBOT'O Ta MPABOBOTO OOIPYHTYBAHHS MPHU3BEJIO J0 TaKOi MPOOJIEMH, SIK 3aCOJCHHS IPYHTIB. 31 3011b-
IICHHSM O0CSTY CTOKIB 3 IOJIIB CIIOCTEPIraeThCst 3pOCTaHHSI COJIOHOCTI MaJIMX PiuoK. Masti BOOTOKH (POPMYIOTH 3HAYHY
YaCTHHY CTOKIB BEJIMKUX PIYOK, OCKUILKM BOHHU 3a3HAIOTh MPSMOro BIUIMBY. 3a octanHi 10 pokiB B YkpaiHi movanacs
aKTHBHA po0oTa 31 30epexKeHHs Ta MiATPHUMaHHS B HAJEKHOMY CTaHI BEJIUKHX PIYOK, sik-0T Jluinpo, dyHai, [liBnenunit
Byr i JlecHa, a Takox MaricTpaibHUX KaHamiB. OHAK BaKIHBO 3a3HAYUTH, 1110 O3 IPOBEICHHS MEIIIOPATUBHUX 3aXO0/IiB
Ha MaJlMX piukax 3a0pyJHEHHS MOXeE IMOTPAIUISATH Y BEJIHMKI BOAOMMH 1 BUKJIMKATH MOBTOpHE 3a0pyaHeHHs. HasBHicTh
CTifKMX opraHiuHux 3a0pyaHtoBauiB (CO3) y HABKOJIHUIIIHEOMY CEPEIOBHUII MOXKE HEIaTHBHO BIUIMBATU Ha EKOCUCTCMH,
BKJIFOYAIOUHU IPYHTH Ta BOJHI pecypcu. 3a0pyIHeHi I'PyHTH 1 BOJHM Y CBOIO YEPry MOXYTh 3HMIXKYBAaTH SIKICTh CUIbCHKO-
roCroapchbKoi MpoyKLii i 3MeHITyBaTH BpoxaiiHicTh [9]. Tomy BapTo 1 Hajgasi NPUALIATH 3HAYHY yBary MOHITOPUHTY
MaJliX PIYOK i IPOBOIMTH PEryIspHi JocipKeHHs [3].

Jist mOTPUMKH MTPOAYKTHBHOTO 1 CTIMKOIO CILIBCHKOTO TIOCIIOAApcTBa B YKpaiHi HEOOXiHO BIPOBAKyBaTH
pecypco30epeKyBalibHE 3eMIICPOOCTBO, arpoJIicCOMEITiOpallifo Ta KOMIUICKCHI 3aXou OOpOTHOM 31 IIKIAHUKAMH. 3aXOH
3 ajanTauii arpapHoro CeKTopy YKpaiHu JI0 3MiHU KJIIMary HOBHHHI PO3POOJISITHUCS 3 ypaxyBaHHSIM MIKHApOIHOTO JI0C-
Bijly, @ TaKOXX HAIl[IOHAJIBHHUX Ta TaJy3eBHX OCOOIMBOCTEH, SIK-OT OLIHIOBAHHS BPAa3JIMBOCTI, YMHHA HOpMaTHBHa 0aza
Ta piBEHb JCP)KABHOTO ympasiiHHA. [lin dac po3poOieHHs aganTaliiHuX 3aXOMdiB VIS arpapHOro CEKTopy YKpaiHu
MOXXYTb OyTH BpaxoBaHi IPUKJIAJIM ITOJITUKH 1HIINX KpaiH, 30KpeMa arpapHe cTpaxyBaHHs (ABCTpis), cHCTeMa PaHHBOTO
nomnepepKeHHs mpo nocyxu st pepmepis (Himeuunna) abo cyOcuii Ha BCTAHOBJICHHS CUCTEM KPAIEIbHOTO 3POIICHHS
(Inpisn) [6]. BaxxnuBuM KpokoM y po3poOJIeHH] MOTITHKY a1alTalil arpapHOro CeKTopy YKpaiHH MOKE TaKOXK CTaTH iHTe-
rpaiiis aJanTaniiHuX 3aX0/iB Y YHHHE BE/ICHHS CIJIbCHKOTO TOCIIOAAPCTRA, BKIIIOUAIOYH JIEPXKABHY IiITPUMKY arpapHoro
CEeKTOpY uepe3 JoTallii, 4aCTKOBY KOMIICHCAIII0 KPeaUTiB, (piHaHCYBaHHS PO3BHUTKY CUIBCHKHX TEPUTOPIH.

BucHoBku. [1100asbHI 3MiHN KITIMATy CTaHOBIISATH 3HAYHY 3arpo3y JUIs CUTECHKOTO TOCIIONAPCTRA, BKIFOUAFOUH 3HIKCHHS
HPOIYKTUBHOCTI, HECTAOUIBHICTh BUPOOHHIITBA 1 J0X0miB (hepmepiB. [Ipore B HAMOMKUIN MEPCIEKTUBI IPOrHO30BAHE i/IBH-
IIEHHS! TEMIIEPaTypy MOKE CIIPUSITH 30UTBIICHHIO BPOYKAIHHOCTI, TIOZOBYKYFOUH IIEPIOJ] BEreTallii ASSKIX 3ePHOBHX KYJIBTYD 1 IijI-
BHIIIYIOYM BPOXKAIHICTH HA MiBHOUI. B ymMOBax 3MiHM KiiMary BiIOyBaeThCsl IIOCTYIIOBE TepenpodiiFoBaHHSI OPHUX 3eMElb Ha
BHUPOIIYBaHHS CUILCHKOIOCIIONAPCHKUX KYJIBTYP 3 TIOTCHIIIIHO BUIIOK CKOHOMIYHOO BUIOZIOr0. Harpukiia, mogasibliie miaBu-
HICHHSI TEMITEPATyp Y IESKUX perionax, 3okpema [lomices ta yactkoBo Jlicocterry, Moyke miABUIIATA €()eKTUBHICTD 1 30LIBIINTH
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00csiry BUpOOHMIITBA COHSIIIHUKY. BojiHOUAC y MIBIEHHHX perioHax, ski Hapasi Crieliati3y oThCsl Ha BUPOILYBaHHI Ii€T KYJIBTYpH,
TOJIaIbIIE 3POCTAHHs TEMIIEPaTypy MOXKE CHPUYMHHUTH HaJMIPHUH TEIUIOBUIA CTpeC i 3HIKEHHS €(DeKTUBHOCTI BUPOOHHMIITBA.
3arasiom, ypaxyBaHHs BIUIMBY 3MiHH KJIIMary Ha CUIbChKE FOCIOAAPCTBO Ta MPOJOBONIBYY Oe3rieKy YkpaiHu norpeOye BIpoBa-
JOKCHHS aIANTAIIHIX 3aXO0J1iB Ha PI3HKX PIBHSX — BiJl HAIIOHAIBHOI MOJIITUKY JI0 PIBHS OKPEMUX IOMOTOCIIOAPCTB.
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THE IMPACT OF CLIMATE CHANGE ON THE YIELD
OF THE MAIN AGRICULTURAL CROPS IN UKRAINE

Abstract
During the last decades, the climate of our planet has undergone significant changes, the main cause of which was the emission
of greenhouse gases, which in the last century reached a record level for the entire history of mankind. This emphasizes the need to
develop various tools for the adaptation of various spheres of human activity, including agriculture, to global climate change. The
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purpose of the article was to analyze the impact of climate change on the characteristics of cultivation and yield of the main agricultural
crops. As a result of the research, it was found that significant changes in the temperature regime and amount of precipitation were
observed in Ukraine during the last twenty years. An increase in the average annual temperature has led to an increase in the number
of droughts and a decrease in precipitation in some regions. The dynamics of yields of the main agricultural crops in Ukraine, namely
wheat, barley, sunflower and rapeseed, for the period from 2017 to 2021 were analyzed. Despite certain threats, climate change
and shifting of climatic zones can bring positive results for the agricultural sector. Relatively warm winters, which allow plants to
successfully overwinter, are a positive factor for winter grain crops against the background of a general increase in air temperature
in recent years. As for sunflower — one of the main agricultural crops of Ukraine, its yield strongly depends on external conditions,
market conditions and spatial distribution of precipitation. Therefore, the country’s agrarians must look for new adaptive strategies
Jfor growing crops. The conclusions indicate that climate change has an ambiguous impact on the agriculture of Ukraine. An increase
in average annual temperatures and changes in the precipitation regime can contribute to an increase in yield in certain regions.
However; on the other hand, increasing frequency of extreme weather events such as droughts, heavy rains and strong winds poses
additional risks to crop yields. In order to ensure a stable yield, producers of agricultural products need to implement adaptation
measures and monitor climate changes, which will minimize their negative impact.
Key words: agriculture, global changes, agro-climatic conditions, crop yield.
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OIIHKA MPOAYKTUBHOCTI IPYHTIB 3A BMICTOM I'YMYCY

Anomauis

Y emammi euceimneno numanna monimopunay ma oyinku npooyKmueHOCmi 3eMenb CilbCbKO20CN00apCbKo20 NPU3HAUEHH, a
MAaKodiC CUCIeMU CNOCIEPEdICeHHS 3a IX CIAHOM, YITbOBUM BUKOPUCTIAHHAM 3 MEMOIO 64ACHO20 BUAGNEHHS 3MIH MA YHUKHEHHs. He2a-
MUBHUX HACTIOKI8. Pezynemamom 0ocniodcens € ananiz poorouocmi ipyumie [lonmascokoi oonacmi'y pospizi OTI ma paiionis 3a napa-
Mempom: 3MiHU 3anacie eymycy. Bemarnoeneno, wo 3a uac nposedenns docnioxcenv X ma XI mypie acpoximiuHux obcmedsiceHs IpyHmis
Ionmascworoi obnacmi, nio 4ac sSAKUX BUSHAYEHO BMICM 2YMYCY, 3MIHU AKMYAIbHOI Ma 0OMIHHOI KUCIOMHOCMI Md 6MICIM OCHOGHUX
MaKpoenemenmis, OKpecieHo 3axo0u KOHMPOIIO 3a CHAHOM 3eMelb CilbCbKO20CHO0APCbKO20 NPUSHAYEHHS, WO O0380IAE UKOPUCTNO-
8Y8AMU Pe3YNbMamu Yux 00CAI0NCeHb Ol 8UABTIECHHS 3MIH CIMAHY Ul CMPYKMYpPU 3eMeNbHUX Y2i0b, IPYHIMO0BO20 NOKPUBY, OYIHKU 3eMeb,
NOWUPEeHHs epo3iUHUX NPOYecie ma pieHsa eKono2iuHol cmitikocmi aanowagmis. J{ociiodnceHHAMY 8CMAHOBNIEHO, WO 8MICI 2yMYCY Y
Jlybencokomy ma Kpemenuyyvkomy paiionax cepeoniii (2,1—3,0%) i niosuwenuii (3,1—4,0%) noxasnuxu, mooi sax ona Ilonmascvkozo
ma Mupeopoocokoeo pationie xapakmepHuil i sucokuil pigersv (4,1—5,0%) emicmy eymycy. Pezynomamu 0ocniodcernb niomeepoicy-
10Mb Wo BUCOKULL 8Micm 2yMmycy matomb Tpyumu Benukobazauancekoi (4,4%) ma Kapniecvkoi (4,22%) OTI. Tooi ax cepeoniil pieens
(2,1-3,0%) emicmy eymycy giomiveno y Hupamuncoxiii (2,74%), Yopnyxuncoxiii (2,76%), Jloxsuyvkiii (2,97%), Iaoaywxitl (2,99%),
Kosenvwancoxiii (3,03%), Kpemenuyywxiti (2,72%) ma Kobenayvwxiii (3,09%) OTI LLlicmnaoyame OTI" obaacmi maroms niosuuyenuii
eMicm cymycy y IpyHmax, wo xapakmepusyemucs y mexcax 3,1—4,0%. Pezynbmamu MOHImMOpuney 1pyHmie € 8adciueum 3axo0om npu
Pecyniosanti 3eMenbHUX GIOHOCUH. Bonu sukopucmosyiomscs 01 eKOHOMIYHOI ma epouosoi oYinKu 3emelnb, CMAHOBIeHHS PO3MIDI6
naamu 3a 3emaro, NiIaHy8anHsa 3axo0ie w000 GiOHOGNEHHs pPOOIOYOCHI IPYHMIE Ma NiOBUWEHHS YPOUCAIHOCI, KOPUSYBAHMHS A2pPO-
mexHono2iti ma nPoedeHHs eKono20-azpoximiuno2o pationyeauns mepumopii. Hozo ocrosnolo Memoio € euache 6UAGIeHHS 3MiH Y
ix cmani, oyinka, 3anoOieanHs HeeaMu8HUM HACTIOKAM NPoyecié ma po3podIeHHs. HAYKO8O OOIPYHMOBAHUX CUCTIEM 3eM1epoOCmed.

Knrouogi cnoea: monimopune 3emens, eKon02i4HUll MOHIMOPUHS TPYHMIB, OYIHKA 3eMeldb, SyMYC, Kapmoepagyeanis, pooio-
qicmo IPYHMY.

Beryn. OctanHIM 9acoM 3eMIIi CLTBCHKOTOCTIONAPCHKOTO MIPH3HAYEHHS HAIIO1 Aep:kaBU 3a3HANM 3HAYHOI Jlerpa-
Jarii B mpo1ieci iXx BUKOPUCTAHHS, 1 OB’ s[3aHO 1€ HE TUTBKH 3 arpoBUPOOHUIITBOM. [IpH9mrHOTO € merpaaartisi IpyHTOBOTO
MTOKPUBY YHACTIIOK BICHKOBOI arpecii, BUI0OyBaHHS KOPUCHUX KOTAINH; eKCIUTyaTallii IPyHTIB CeTITeOHIX TePUTOPil
Ta iHIIe. A cepel HaCIHiIKIB — AeKaJIbIIMHAILIS, 3aTOIUICHHS, 3CYBH, Celi i 6arato iHIINX AerpagamiiHux npomecis [1; 5].

KoHTpomroBaTy MpOIXyKTHBHUH MIap TPYHTIB OLIBII HIXK BaYKIMBO: 1€ 3aBIAHHS SKpa3 i CTOITh Mepe]] CIyk0010
MOHITOPHHTY TPYHTIB.

MOHITOPHHT 3eMeb — I1e OLTBIT MMPOKE TTOHATTS, HiXK MOHITOPHHT IPYHTIB, 110 BU3HAYCHUH 32 YMHHUM 3eMeTTh-
HHUM KOZEKCOM YKpPaiHHM SIK CHCTEMa CIIOCTEPEIKSHHS 3a CTAHOM 3€MeJTb, IXHIM [IIbOBHM BUKOPHCTAHHIM 3 METOIO BYAC-
HOTO BUSIBIICHHS 3MiH Ta X OI[iHKH, & TAKOXX YHUKHEHHS Ta YCYHCHHS HETaTUBHUX HACII/IKIB.

©Jlacno O. O., Onenip P. B., [Juuenxo O. 0., 2024 DOI: https://doi.org/10.37406/2706-9052-2024-3.6
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MOHITOPHHT IPYHTIB IOJIAra€ B CUCTEMAaTHYHINA OLIHII 3MiH SKICHOTO Ta KUIBKICHOTO CKJIaay IPYHTIB Yy 4aci,
a TAKOXK KOHTPOJII 32 HASIBHICTIO Ta BMICTOM y HUX TOKCUYHUX PEUOBUH, TAKMX SIK BaXKKI METAJIHU, PaIiOHYKIIiH, HITPaTH,
3aJIMIIKK IECTUIMIIB Ta 1HIII XIMiYHI 3a0py/IHIOBaui HEOPIaHIYHOTO i OPraHIYHOIO MOXOPKEHHS. MOHITOPHUHT IPYHTIB
TICHO MOB'SI3aHUIA 13 3eMEJIBHUM KaJacTPOM, OCKIIBKA MIiCTHUTh JOCTOBIPHY Ta HEOOXiIHY iH(OPMAILIO PO MPUPOJI-
HO-TOCIIOIapChKU Ta MPaBOBUI cTaH 3eMenb [4].

Tak, roJIOBHOIO METOIO CHCTEMU MOHITOPUHTY I'PYHTIB € 30upaHHs iHpopMaii Juis ysIBICHHS NPO 3aralbHUN CTaH
I'PYHTOBOTO ITOKPUBY.

IpyHTH MiANAIOThCS JEerpajaliiHiM [porecaM, TAKUM sIK BTOPHHHE 3aCOJEHHS, IiATOIUICHHS, 3a00JI0YEHHS,
Jerymidikarisi, o CIPUYHHSE YTBOPEHHS 3a0pyAHEHOT JUIst 300poB'st Jitofield exocucteMu [3]. He MeHII BaIIMBOO JUIst
KOHTPOJIIO CTaHy IPYHTIB € OIIHKa TX MPOIYKTUBHOCTI.

SIK 00’ €KTH I'PyHTOBOI'O MOHITOPUHTY JOLIJIbHO BUKOPUCTOBYBATH HACTYIIHI KilacH(iKallii:

— BUJM Ta PI3HOBUIHOCTI IPYHTIB B Me)Kax OJIHI€T IPYHTOBOT POBIHIIIT;

— €TaJIOHHI 00’ €KTH Ha IPYHTaX 13 CUILCHKOTOCIOAAPCHKUM X MPU3HAYCHHSIM;

— IPYHTOTBOPHI IIOPOAM — IX CTaH Ta piBeHb 3a0py/IHEHHS], 110 BIUIMBAE HA CTYIiHb 3a0pY/IHEHHS IPYHTY;

— HIArPYHTOBI Ta MiJA3eMHI BOJIH;

— KJIIMarT: TeMmIieparypa MOBITps; KUIbKICTh JHIB 13 CHJIBHUMHU BITpaMH; OHaJgy Ta IX PO3IOIUI MPOTITOM POKY;
cepelHsl MIBUAKICTB BITPY Iijl 4ac nMuiioBux Oyp [6].

Hocnimkenns [TonraBebkoi o6nacTi 3ailicHIOeThest Ha 0cHOBI X Ta XI TypiB arpoxiMi4YHUX OOCTEKEHb I'PYHTIB,
IiJ1 Yac SKUX BU3HAYEHO BMICT T'YMYCY, 3MIHU aKTyajbHOI Ta OOMIHHOI KHCIIOTHOCTI Ta BMICT OCHOBHUX MaKpOeJIeMeH-
TiB. KOHTpOJIb 32 CTAHOM I'PYHTIB JI03BOJISIE BAKOPHCTOBYBATH PE3YyJITAaTH LIUX JOCII/PKEHb JUIsl BUSIBIICHHS] 3MiH CTaHy
Ta CTPYKTYPH 3€MEIIbHUX YTi/ib Ta IPYHTOBOI'O MOKPHBY, OL[IHKH 3€MeJIb, TIOIIUPEHHS €pO3IHHUX MPOIIECiB Ta PIBHS €KO-
JIOT14HOT cTifikocTi anmadris [2].

[{o/10 BU3HAYCHHS BMICTY F'yMYCY, BUKOPUCTOBYIOTh Pi3HI METOIU. 3HAYHA CE30HHA TUHAMIKA BMICTY OpraHiuyHOi
PCUOBHHH B IPyHTaX Takoxk Oyna BpaxoBaHa [7].

OTiKe, MOHITOPHHT 3eMeJIb € CKIIaHUM Ta 0aratoeTarH|uM IPOLECOM, CIIPSIMOBAHUM Ha CUCTEMaTHYHE 30UpaHHs
00'ekTUBHOT Ta BceOIuHOI iH(OpMAaLIl PO cTaH HOro pecypciB. A METOIO € YHOPSAKYBaHHS 3eMEIbHUX BiJIHOCHH, BCTa-
HOBJICHHSI I[IHHOCTI 3eMJIi Ta BUOIp HEOOX1THUX 3aXOIB IS PETYJIIOBAHHS CTaHY 3EMEJIb.

Merta. Konrponp pomtouocti rpyHTiB [lonrascekoi obmnacti y po3pizi OTI' Ta paiioHiB 3a mapamerpoM: 3MiHH
3arnaciB rymycy.

Buxkian ocHOBHOTO MaTtepiajy qocainkeHHs. B ykpaiHCbKOMY 3aKOHOIABCTBI mepe0aueHO MPOBEICHHS MOHI-
TOPHHTY TPYHTIB Ha 3eMJISIX, [II0 BUKOPUCTOBYIOTHCS [UIsl CLIBCHKOTOCIONAPCHKUX IUIEH, 3 METOI0 OXOPOHH 3eMEIbHUX
pecypciB. O1H 13 OCHOBHUX 3aBJaHb MOHITOPUHI'Y IT0JISTa€ B IPOrHO3YBaHHI €KOJIOT0-€KOHOMIYHHX HACHI/KIB Aerpaia-
1ii 3eMeJTb Ta y BXKHTTI 3aXO0IB MO0 3armo0iranHs a00 YCYHSHHS HeTaTUBHUX IpoIieciB [9].

MOHITOPHHT TPYHTIB Ha 3eMJISIX CUILCHKOTOCIIOAPCHKOrO Mpu3HaYeHHs [lonTaBIMHU NPOBOJUTHCS BiANOBITHO
JI0 3aTaNbHOIEPKABHUX TA PEriOHATBHUX HPOIPaM MOHITOPHMHIY IPYHTiB. FIoro OCHOBHOIO METOIO € BUACHE BHSBIICHHS
3MiH y CTaHi IPYHTIB, iX OIliHKa, 3a1100iraHHs HEraTUBHUM HACJIiJIKaM IPOLIECiB Ta pO3pOOIEHHS HAyKOBO O0IPYHTOBaHUX
CHCTEM 3eMJICpPOOCTBA i arpoTeXHONIOTIH [7].

VY 1OCHiPKEHHSIX BUKOPUCTOBYBAIN OJM3BKMN BHJ] MOHITOPHHIY 3a JIOIIOMOTOI0 00'€KTIB Ha3eMHOro 0a3yBaHHS.
Merto/, 10 3aCTOCOBYBAIIM y JOCII/DKEHHI: TpaJuLiiiHui (pyuHuil BinOip npo0 + naboparopHuii aHaii3 y jgaboparopii
JIT A" «Crenney [HetutyTy cBunapersa i AIIB HAAH Vkpainu); aBromati3oBaHi 3aco0u 300py MiclieBU3HaUCHOT iHPOP-
Mallii; BUMipIOBaHHsI MICIICBU3HAYCHHX [TApAMETPIB B peabHOMY Yaci B Oe3repepBHOMY a00 IUKIIYHOMY pexkumMax [8].

VY rabnuui 1 npeacrasiaeHo po3nonin rpyHTiB [lonraBuman 3a TpaauuiiHo mkonoro. Ciif BiAMITHTH, IO KaTe-
ropii BMIiCTy rymMycy Taki sk: xyxe Hu3bkuit <1,1%; nusbkuii 1,1-2,0%; ayxe Bucokuii >5,0% He BKIIOUEH] y KAy 1 HE
BijioOpakeH1 Ha Kaprorpami 1, siK Taki, 0 BIJICYTHI 32 KUIbKICHUMH NTOKa3HUKaMH.

3 tabauui 1, 10 xapakTepusye BMICT ryMycy y IpyHTax IlonTaBchkoi o0nacti y po3pisi palioHIB MOXKEMO CTBEp-
JUKyBaTH, 1o 1pyHTH JlyoeHcbkoro ta KpemeHuyipKoro paifonis MatoTh cepenuiii (2,1-3,0%) 1 nigBuimenui (3,1-4,0%)
MOKa3HUKH, Tofl K 1t [ToaraBchkoro Ta MUpropoackKoro paiioHiB xapakrepHuil 1 Bucokuit pisens (4,1-5,0%).

Taonnus 1. lllkasa BU3Ha4YeHHs BMicTy rymycy y rpyHrax IloaraBcebkoi o0macti y po3pisi paiionis

Bwmict rymycy, %
cepenniii 2,1-3,0% | nminBumenuii 3,1-4,0% | Bucoxmuii 4,1-5,0%

Paiionu

[onrascekuii (OTI: 3inbkiBchKa, KoTeneBcrka, J(nkaHchbKa,
Yyriscbka, KapriBebka, MamriBebka, [Tonrasebka, + + +
PemetnniBebka, Kobemnsiibka, HoBocamkapchka)

Kpemenuyupkuit (OTI: Cemenicbka, [TToOMHCEKa,

Kozenpuianceka, Kpemenuynpka) * -

Mupropoxcekuii (OTI: JloxBuipka, MUproposcska, + n +
lagsupka, lumaneka, BennkoOarayanceka)

Jly6encokuit (OTT: [Tupsitunceka, YopHyXHHCHKA, n n

I'peGinkiBcrka, Jlybencoka, Opkunbka, XopoabehKa)

[asmopcvra pospodkal
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Binbn netansHO Ha KapTorpami puc. 1, mokaszaHo po3mnoain BMicTy rymycy y po3pizi OTI [TonraBcekoi o0nacTi.
3 90ro CIijaye, 110 BUCOKHIA BMICT F'yMYCy MarOTh IpyHTH Benukobarauancekoi (4,4%) ta Kapiniscewkoi (4,22%) OTT. Toni
sIK cepe/iHii piBeHs (2,1-3,0%) BmicTy rymycy Binmiueno y [upsaruncekiit (2,74%), YopuyxuHcbkiii (2,76%), JIoxBHIb-
kit (2,97%), Fapsupkiii (2,99%), Kozenbmancskiii (3,03%), Kpemenuyupkiit (2,72%) Ta Kobensiupkiit (3,09%) OTI.
HlicrHanusite OTT 06nacTi MaroTh MiABUILIEHHH BMICT T'YMYCY Y IPyHTaX, L0 XapakTepusyeTbes y Mexax 3,1—4,0%.

Puc. 1. Bmict rymycy y rpynrax IloaraBcebkoi odnacTi

[asmopcvra pospodkal

OCKUTBKH TYMYC € KJIFOYOBHM ITOKa3HUKOM POJIOUOCTI IPYHTY, III0 BU3HAYAE PE3yTBTaTUBHICTD CITECHKOTOCTIONAP-
CBKHUX YTilb, 1OTO OCHOBHI XapaKTEPUCTHKH TaKOK BUKOPHCTOBYIOTHCS TSI MOHITOPHHTY AOBKULTA. Sk 6aunmo 3 goci-
JOKEHB, TPUBAJI 3MIiHU BMICTY TYMYCY y TPYHTI € OJHUM 13 OCHOBHUX KPHUTEPIiB OIIHKH €()EKTHBHOCTI CHCTEM 3eMIIEPO0-
ctBa [lonTaBmuHN 3 OISy HA IX BIUIMB Ha POMIOUICTH IPYHTY. Tak, OamaHc rymycy Moke Oyt Oe3neimuTHIM, KOITH
BTPATH KOMITEHCYIOTHCSI HOBOYTBOPEHHSIM, JIOJIATHIM — KOJIH HAJTUIIIOK TICPEBUIY€ BTPATH, i AePinuTHIM (BiI'€MHUM),
KOJIM BTPATH FyMYCy MEpEeBUIIYIOTh HOTO Hakomm4eHHs [ 1; 9].

HaykoBi gociikeHHS Ta BAPOOHHYHIA TOCBIT MEPEKOHINBO CBITYaTh, 0 3MEHIICHHS KITBKOCTI TYMYCY Ta JTHUC-
OaaHC MOKUBHIX PEYOBHH IMPU3BOIATH JI0 TIOTiPIISHHS POMIOYOCTI IPYHTOBOTO MTOKPUBY. SKICTh MPOMYKTiB XapIyBaHHS,
YHCTOTA MiI36MHUX Ta TIOBEPXHEBHX BOJ, a TAKOXK 3/I0POB'Sl HACEICHHS 0€3yMOBHO 3aJIe’KaTh BiJl piBHS TYMYCY B IPYHTI
[10]. Brpatn abo HaKOIMYECHHS TYMYCy 3aJeXKaTh BiJl pi3HOMAHITHUX (aKTOPiB, TAKUX SK 00CAT BHECEHHS OpPTaHIYHUX
JOOpUB, CTPYKTYpa IMOCIBHUX IUIOMI, TUIOMIA i1 6araTOpiyHIMH TpaBaMH, METOAH OOPOOKHU IPYHTY, KiTTbKICTh POCIUHHOI
MAacH, 3aJIMIICHO] Ha MOJi, BUKOPUCTAHHS CHAEPATIB, a TAKOK BHECEHHSI MiHEpaIbHUAX JOOPUB 1 METIOpaHTIB.

BucHOBKHM i mepcmeKTHBH MOJAJIbIIUX AOCTiMKeHb. OTXKe, pe3yabTaTH MOHITOPHHTY IPYHTIB € Ba)KJIHMBHM
3aX0IOM TIPHU PETYITIOBAHHI 3€MENFHUX BiTHOCHH. BOHM BHUKOPHCTOBYIOTHCS JJISI €KOHOMIYHOI Ta TPOMIOBOI OLIHKU
3eMeJb, BCTAHOBIICHHS PO3MIpIiB IUIATH 32 3€MIIO, TUIAaHYBaHHS 3aXOIB OO BiTHOBJICHHS POMIOYOCTI IPYHTIB Ta Mij-
BHIICHHS YPOKaWHOCTI, KOPUTYBAHHS arpOTEXHOJIOTIH Ta MPOBEICHHS EKOJIOT0-arpOXiMIiTHOTO PaiOHYBaHHS TEPUTOPIi.
Kpim Toro, MaHi TakoX BHKOPHUCTOBYIOTHCS U BU3HAYCHHS 30H BHPOOHHIITBA CUIHCHKOTOCIIONAPCHKOI TMPOAYKIIIl s
JUTSYOTO Ta JAI€ETHYHOTO XapuyBaHH:, a TAKOXK JJIs PO3pOOJICHHS PeKOMEHAAMIN 010 Oe3MeYHOT0 3aCTOCYBaHHS arpo-
mectunuiB. Tomy, s paxiBIiB HAA3BUYAKHO BaKIIMBUM € MTUTAHHS BITHOBJICHHS POIIOYOCTI, IO Mepeadadae 3abe3re-
YEHHsI TIO3UTUBHOTO OallaHCy TYMyCy Ta HOKUBHHX eJeMeHTIB. KOHTPOIIb 3a TMHAMIKOIO IPYHTOYTBOPIOIOUHX ITPOIIECIB
BKITIOYA€ OOJIIK OajaHcy TyMycy Ta IOKUBHUX PEYOBHH, TOMY UISA JOCATHEHHS CTa0lIi3amii BMICTy TyMycy B IpyHTI 0e3
nediuTy MOYKHA 3aCTOCOBYBATH Psif] arPOTEXHIYHHUX 3aX0/IiB y 3eMJIEPOOCTBI.
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EVALUATION OF SOIL PRODUCTIVITY BY HUMUS CONTENT

Abstract

The article covers the issue of monitoring and evaluating the productivity of agricultural lands, as well as the system of
monitoring their condition and intended use in order to detect changes in time and avoid negative consequences.

The result of the research is an analysis of the soil fertility of the Poltava region in terms of territorial communities and districts according
to the parameter: changes in humus reserves. It was established that during the X and X1 rounds of agrochemical surveys of soils of the Poltava
region, during which the content of humus, changes in actual and exchangeable acidity, and the content of the main macroelements were
determined, control measures for the condition of agricultural lands were outlined, which allows the use of the results of these studies for detection
of changes in the condition and structure of land, soil cover; land evaluation, the spread of erosion processes and the level of ecological stability of
landscapes. Research has established that the content of humus in the Lubensky and Kremenchutsk districts is average (2.1—3.0%) and elevated
(3.1—4.0%) indicators, while the Poltava and Myrhorod districts are characterized by a high level (4, 1—5.0%) of humus content. The research
results confirm that the soils of the Velikobagachanska (4.4%) and Karlivska (4.22%) territorial communities have a high humus content. While
the average level (2.1—3.0%) of humus content was noted in Pyryatynska (2.74%), Chornukhinska (2.76%), Lohvytska (2.97%), Hadiatska
(2.99%), Kozelshchanska (3.03%), Kremenchutska (2.72%) and Kobeliatka (3.09%) territorial communities. Sixteen territorial communities of
the region have an increased content of humus in the soil, which is characterized in the range of 3.1-4.0%. The results of soil monitoring are an
important measure in the regulation of land relations. They are used for the economic and monetary assessment of land, setting the amount of
payment for land, planning measures to restore soil fertility and increase productivity, adjust agricultural technologies, and carry out ecological
and agrochemical zoning of the territory. Its main goal is timely detection of changes in their condition, assessment, prevention of negative
consequences of processes and development of scientifically based farming systems.

Key words: land monitoring, soil ecological monitoring, land assessment, humus, mapping, soil fertility.
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OCOBJMBOCTI POCTY I PO3BUTKY POCJIMH I'OPOXY OBOYEBOI'O
3AJIE’KHO BIJ BIOJIOTTYHOTI'O ®AKTOPY B YMOBAX 3MIHU KJIIMATY

Anomauisn

V pesynomami cumbiosy 3 6ynbboukoguMu Oakmepisimu pocIunu 20poxy 0804€6020 30AMHI 3AC60I06AMU 3 AMMOCHepU GilbHULL
azom i nakonuuyeamu 6 ipynmi 3a nepioo eecemayii kynomypu 40-50 xe/ea azomy, wo pisnoyinno enecennio 10 m/za enoio a6o 1,5 y/za
amiaynoi cenimpu. Pazom 3 noscusnoio yinnicmio cidxcoi i nepepodienoi npooyKyii wiupoKomy NOUUPEHHI0 0804e8020 20POXY CHPUSILO
BUKOPUCMAHHA Y BUPOOHUYMET NPOSPECUSHUX TEXHON02IL BUPOWY8ANHA KYIbMYPU, WO Nepeidaiac 8Upouy8ants 6UCOKONPOOYKMuG-
HUX, CMIUKUX 00 NOJSCAHHS, Nepe3PIGaHHs 3epHd, X80poO [ WKIOHUKIE COpMIB, GUKOPUCMANHI NePedosuUx acpomexHivHux 3ax00ie
06pobImMKy [pyHmy, ni020moeKu HACIHHEBO20 Mamepiay, 8UOIp ONMUMATLHO20 CRIBEIOHOWEHHS COPMIE PIZHUX 2PYN CKOPOCIUIOCHII,
3aCcmocy8anis eqoekmusHol cucmemu 3acmocy8anis. 000pus, 3axucmy pociun 6i0 6yp'sanie, WKIOHUKIE i X80P0, YOOCKOHANIOBAHHS
cnocobis 30upamnnsl i 00CMABKU CUPOSUHU HA NepepOoOHi NIONPUEMCmad.

Y ecmammi nasedeno pesynomamu 0ocniodicens wooo eusuen s GNIUEY COPMI6 — K 0ioN02iuH020 paxmopy Ha picm i po3eu-
MOK POCIUH 20POXY 0604e6020. 3abesneyuenis 6UCOKO20 PiHs NPOOYKMUBHOCMI 20pOXy 0604e6020 6 ymoeax Jlicocmeny 3axionoco
Vkpainu docsiecacmocs 6 neputy uepey, wiiaxom GUKOPUCMANHS BUCOKONPOOYKMUGHUX COPMIG. SHAUHULL 6NAUE HA (POPMYBANHS BUCOKO-
AKICHO20 YPOHCAIO 8 OCMAHMI POKU MAE 3HAYUHA 3MIHA KAIMAMY AKA NPOASIACMbCA 8 NIOGULeHH] meMnepamypu nosimps i sMeHuenHIO
KinbKkocmi onaodie 8 HaubiNbuw KpUMuyHi nepioou pocny i po3eUmKY.

Bcmanogneno, wjo 6 cepednbomy 3a poku 00Criodcenb mexuiuna cmuenicme y copmis Jlywunvnuil, Amangi, Bisado, Binko
nacmana yepes 8087 0i6 6i0 3 senenns cxodis. Ay copmis Inopieepm, Cienna i [llepgyo mexniuna cmuenicmo y cepeOHbOMY 30 POKU
docnidocensy nacmana uepes 8897 0i6 6i0 3 ‘senenns cxoois.

Domocunmes ma iHMEHCUBHICMb NPOYECI8 POCMY 3ePHOO0O0BUX KYIbIMYD, 6 MOMY HUCIL [ 20POXY 0804€8020, CYNPOBOOICY-
10MbCSL HAKONUYEHHAM CYXOI pevuosuHu (6ecemamueHol i 2eHepamusHoi Macu) 6 pOCIUHAX npoooedc onmozenesy. [lpome inmencug-
HICTIO HAKONUYEHHS CYXO0i peduo8UHU 2O0POXOM MICHO NO8 A3aHA 3 NO2OOHUMU YMOBAMU 8€2emMamusHo20 nepiody. Y ecix 3epno6ob06ux,
6 MOMY YUCTI Ul 8 20POXY 080YEE020, Y HAKONUYEHHT CYXOi peuo8UNL CHOCMEPI2A€mbCsl Ne6HA 3aKOHOMIPHICb.

Knouosi crosa: 2opox osouesuil, picm i po3eumox, copmu, penoghasu, eecemayitinuti nepioo, misxcghaznutl nepioo.

Beryn. OBoueBuii ropox (JaTuHCBKOWO Pisum sativum L., anrmificekoro Moot Garden Pea) 3aiimae ocobuBe
MicIle cepe]] IHIINX OBOYEBHX KyNbTyp. [OpoX OBOYEBMH — OIHOJNITHS TPaB'STHUCTA POCIUHA 31 CTEOIOM, IO IOJISrae,
BUCOTOI0 15-50 cM 1 Oibine. Bererariitauii mepiox ropoxy Bia cxomiB 10 UBiTiHHS — 30—45 AHIB, 10 TEXHIYHOT CTHIIOCTI
000iB — 45—75 nHiB, 10 MOBHOI cTUIIOCTI HACiHHSA y 600ax — 60—110 aHiB. [opox TunoOBHit Me30¢uT. Bin 100pe BraeThes
B paiioHaXx 3 BEJIMKOIO KiJIbKICTIO OMa/IiB, OJ{HAK 1 B MOCYIUINBIIl 30H1 32 YMOBH MakCUMaJbHOT'O HATPOMAJIXKEHHS B IPYHTI
BOJIOTH B OCIHHBO-3MMOBHH NIEpioJl, IPU CHIrO3aTprMaHHi i MiHIMaJILHOMY 00pOOITKY IPYHTY HaBECHI JIa€ BUCOKI BpOXKal,
TOMY 110 (POPMYE KOPEHEBY CUCTEMY IMPOHHUKAIOUY B IIIMOOKI MIApU IPYHTY.

© Mynapuyx O. 1., Cmenanuenko B. M., Kosina T. B., 2024 DOI: https://doi.org/10.37406/2706-9052-2024-3.7
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Bucokoro piBHsI CTOSIHHS IPYHTOBHX BOJI OBOYEBHI TOPOX HE BUHOCHTH. J[0 HENOJIKY BOJIOTH OBOYEBHH rOpOX
0COOJIMBO YYTTEBUIT 32 2—3 THIKHI J0 LBITIHHS, 1 Y MOMEHT LBITIHHS JI0 HaJaMBY 3epHa. [Ipu perysispHoMy BUIIaJaHHI
ora/1iB abo MPOBE/ICHHI [TOJIMBIB Y BHIIIE3ralaHi nepioau ropox nae 25-35% 3enenoi macu i 810 1 3enennx 600618 3 1 ra.
JlocuTh MIMPOKUIA apeast 10ro po3MOBCIOPKEHHS y CBITI BU3HAYAETHCSI BUCOKOIO XapUOBOIO 1 IIETHYHOIO IIHHICTIO, 610J10-
TYHUMH 0COOJIMBOCTSIMHU KYJIBTYPH, 110 J03BOJISIFOTH BUPOLIYBATH 11 B PI3HUX IPYHTOBO-KJIIMaTUYHHUX 30HAX 36MHOI KyIi,
y ToMy 4uncii i Ha Ykpaini. OBo4eBHii TOpOX XapaKTEePU3YETHCS AyKe BUCOKMM CTYIIEHEM YTHITi3allii BPOXKalo i IIPOIYKTIiB
KHUTTESUILHOCTI POCIIMH. 30aJlaHCOBaHE CIIOIYUEHHs! O1IKOBO-BYIVIEBOJHOTO KOMILIEKCY, O10JOr1YHO aKTHUBHI 1 MiHe-
paJibHiI PEYOBHHHU POOJIATH OBOUEBHI TOPOX LIIHHUM JIKEPEIOM Xap4yoBOro OijKa, 0OCsr SIKOTro B IepepaxyHKy Ha | ra
nociBy Kyastypu ckiazgae 290 kr [10, c. 195].

OBoYeBHIA TOPOX — OJUH 13 KPAIL[UX MONEPEAHUKIB sl OLIBIIOCTI OBOYEBUX KYJIBTYP 1 BXOIUTH 10 CKIIaay Oara-
THOX CiBO3MiH. 3aB/ISIKH KOPOTKOMY BereTaliiiHoMy 1epiojly, HOBHII MexaHi3allii poreciB BUPOILyBaHHsI 1 30MpaHHs BiH
J00pe BILIMBAE HA CTPYKTYPY IPYHTY, CTBOPIOE CIIPHUSTIMBI YMOBH JIJIsl HArPOMA/PKEHHSI B ii BEPXHIX ILIapax JIErKOAO0CTYII-
HUX (POpM €JIEMEHTIB JKHBJICHHS.

OBoueBHii TOPOX MA€ BUCOKHI MOTEHIIIa] BPOXKAWHOCTI 1 TIPH CIPUSTIIMBHUX ITOTOHO-KIIMATHYHUX YMOBaX Iepe-
JIOBI TOCIIOIapPCTBA PI3HUX 30H YKpalHH OJCPKYIOTh 110 5—8 T/ra 3eienoro ropouky [10, c. 196].

PicT i po3BUTOK poCiHH Ta (OPMYBaHHS IX MPOJYKTHBHOCTI € BaYKIIMBUMH IOKa3HUKAMH, SIKI XapaKTepHU3yIOTh
OPOIYHIHHUK POIEC B CLIIBCHKOTOCIIOAAPCHKUX KYJIBTYPax, 30KpeMa y ropoxy oBouesoro [1, ¢. 37-39].

[HTEeHCUBHICTH POCTOBUX ITPOLIECIB MPSMO MPOMOPIIHHO 30UIbIIY€E MPOAYKTHBHICTE 0000BHX KyIbTYp [2, c. 12].
VY cBoro uepry iHTeHcH(iKallis MPoIeciB POCTY 1 PO3BUTKY OOYMOBIIIOETHCS BINTMBOM €KOJIOTIYHUX, enadiyHux, Ta 0io-
TUYHHX (DAKTOPIB, [IPOTE JJOMIHYI0YA POJIb HAJIS)KUTH COPTaM 1 TEXHOJIOTIT BUpolyBaHHs [3, c. 25]. Jloyist BIUIMBY TEXHO-
JIOTTYHHUX MPUHOMIB Y (JOpMYBaHHI IPOAYKTUBHOCTI 00OOBUX KYJIBTYp 3a CHPUSTINBOI B3a€MOJIiT HEPEryIbOBaHUX (ax-
TOPIB MOXKe tocsrTu 85% 1 Oinbiue [4, ¢. 32]. Ha BiiMiHy BiJi TEXHOJIOTTYHUX 3aXO0/(iB, POJIb COPTY, SIK OHOTO i3 HAHOUIbII
JIOCTOBIPHUX 1 epeKTHBHUX 3ac00iB BUPOOHHIITBA, TOCTIIHO 3pOCTAE 1 HOro BKJIAJ 3a IAHUMH OCTAaHHIX POKIB, Y IPUPICT
BpokaiiHOCTI oniHeThes B 30-50% [5, c. 42].

Tos10BHOIO yMOBOIO 301NIBIIEHHS BAJIOBHX 300piB 3epHA TOPOXY 1 MOKpAILEHHS TOKa3HUKIB €(EeKTUBHOCTI HOro
BUPOOHMIITBA € PO3POOKA Ta BIPOBAKEHHS Y BAPOOHUIITBO CYy4YaCHUX TEXHOJIOTTYHUX 3aXO/IiB MiJBUILIEHHS POLYKTHB-
HOCTI KyJIbTYpH [8, ¢. 66—69].

BuxoprcTanHs peryasTopiB pocTy B TEXHONOT T BUPOLILYBaHHsI Cy4acHHUX COPTIB TOPOXY OBOYEBOIO BILIMBAJIO HA TPHBA-
JICTh BEreTALiHOIO 11epiojly — B KpallikX BapiaHTax BiH CKOpodyBaBcs Ha S 1 6 11i6. HaiiBuiiy BpokaliHICTh 3epHa rOpoXy OBOYE-
BOro copty ['epmec orpumaiu y BapianTax 00poOku HaciHHs peryisitopamu pocty Mapc-ELBI i Mapc EL (teppactum) [7, ¢. 86].

OTiKe, BOXIIMBO 3a3HAYUTH, IO M0SIBa Ha PUHKY HOBHX COPTIB 1 yJIOCKOHAJIEHHX TEXHOJIOTiH BHPOIIYBaHHS,
a TaKkoXX 3Ha4YHA 3MiHA TEMIIEPATYPHHX YMOB 1 BMICTY BOJIOTH, BHUKJIMKA€ HEOOXIIHICTh BHSIBJICHHS COPTOBHX OCOOIH-
BOCTeH (hOpMyBaHHs BPOJKAMHOCTI Ta SIKOCTI 3€pHA FOPOXY OBOUYEBOIO y JMHAMIL MPOLECIB POCTY, PO3BUTKY POCINH
1 IIOKa3HUKIB 1X IPOITYKTUBHOCTI.

MeTor0 HalMX IOCIIIKEHb OyJI0 BCTAHOBUTH O10JIOTIYHI OCOOIMBOCTI COPTIB TOPOXY OBOUEBOTO, 3aJIC)KHO BiJl
CTPOKIB CiBOM B yMOBax 3MiHM KJIiMaTy; BU3HAUUTH BIUIUB TIOTOJHUX YMOB 1 COPTOBHX OCOOJIMBOCTEH Ha MPOXOIKEHHS
OCHOBHUX (peHo(]a3 pocTy i pO3BUTKY POCIHH COPTIB FOPOXY OBOYEBOIO, & TAKOXK TPUBAIICTh MDK(A3HUX TEPIOJIB.

Jocnimkenns nposoaiu Brpomosxk 2018-2021 pp. na HJLL «IToximuis» 3aknany Buioi ocitu «IlominbChKuii
JIEp’KaBHUN YHIBEPCUTET». [ pYHT XapaKTepu3y€eThCsl TAKAMHE arpoXiMidHUMU MOKA3HUKAMHE: BMIiCT T'ymycy B mapi 0-20 cm
4,2%, a3oty, wo rigponizyerbes — 7,85 mr (3a Tropinum i Kononosoto), pyxomoro dochopy — 15,3 mr (3a UupukoBum),
obminnoro kajiro — 21,3 mr va 100 r rpyHTy (32 Maciogoro).

Cxema nocriny: Gakrop A — JlymmnsHuii (koHTpoIb), AMandi, BiBano, Binko, [opisepr, Cienna, Illepsyn; dak-
Top b — cTpok ciBOM 4—7 KBITHS, 3aJIe)KaB BiJ] IOTOJHUX YMOB POKY.

[ToBTOpHICTH MONBLOBOrO AOCIIAY — TpUpa3oBa. Po3MilieHHs BapiaHTiB 1 OBTOpeHb — cucrtemarnyne. [lociBHa
IUTOIIA AUISTHKY — 36 M2, o6itikoBa — 26 M? . ITonepeTHUKOM ropoxy OBOYEBOTO B JOCI/ Oy/ia KyKypy/a3a Ha 3epHO.

Jlyist BUpIiLIIEHHSI IOCTAaBJICHUX 3aBJIaHb ITOTPIOHO OyJI0 MPOBECTH HU3KY CHOCTEPEkKEHb, OONIKIB 1 aHaii3iB. deHo-
JIOT1YHI CIIOCTEPEKEHHS 32 POCTOM Ta PO3BUTKOM I'OPOXY IPOBOJMIN B OCHOBHI a3y poCTy 1 PO3BUTKY KyJIBTYpH 3T1THO
3 «MEeTOIMKOIO JePIKaBHOTO COPTOBUIIPOOYBAHHS CUILCHKOTOCIIONAPCHKUX KYIBTYp» [6, ¢. 50]. AHaJi3 CTPYKTypH ypo-
)Karo TPOBOJMIIM 32 MPOOHMMHU CHOIIAMH 13 JIBOX HECYMDKHHUX IOBTOpeHb. OOJIK ypoyKaifHOCTI MPOBOAUBCS 13 KOXKHOT
JUISTHKE METOJIOM CYIIIbHOTO oOMouioty kombaitnom SAMPO-500. MaremMarniHuii aHalli3 pe3y IbTariB HOJIbOBHX 1J1a00-
PaTOpHUX JIOCII/IiB BUKOHYBAJIM 32 JOIIOMOI'OIO JAUCIIEPCIHHOTO METO.Y.

Bukisiag ocHOBHOTro Mmarepiayy aociuigkeHHsl. TpHBamicTh BereTaliiiHOro Hepiony CiIbCHKOTOCIOAAPCHKUX
KyJIBTYpP € TCHETUYHO 0OYMOBIICHOO O3HAKOK. B 0JHOPIYHKX KyJIBTYp HOpMa peaxilii 3a J1i€r0 03HAKO Ha 3MiHYy (hakTo-
PiB 30BHIIIHBOTO cepenoBHia ckianae 5-9% [4, c. 157]. V copTiB ofHi€l KyIbTypyu BOHa MOX€E OyTH HEOHAKOBOIO, 1110
IOB’5I3aHO 13 BINTUBOM 0aratbox (pakTopiB: EKOTHUII COPTY, IPyIia CTUIVIOCTI, TUITY pocty [5, c. 178].

Bererauiiinuii nepios Ta TpUBaIICTh HOTO B 3HAYHIN Mipi BU3HAYAE MPHUIATHICTH COPTY /0 BHPOIILYBaHHS B KOH-
KpETHIiH IPyHTOBO-KJIIMaTH4HI{ 30Hi. TpUBaicTh BEreTaliifHOro mnepioay MOAOBKYE YU CKOPOUYYE TEPMiH CHOKHUBAHHS
pocirHamMy (POTOCHHTETHYHOI aKTUBHOI pajialii, BOJIOTH, €JIEMEHTIB JKUBJICHHS. ToMy TpHBajJicTh Bererarii poCIHH
BIUIMBA€E Ha OPMYBaHHsI IOKa3HUKIB MPOAYKTUBHOCTI nociBy [9, c. 43].
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ExcriepuMeHTanbHIMU JTOCIIKEHHSIMU BCTAHOBJICHO, 1110 PICT 1 PO3BUTOK POCJIMH PI3HUX COPTIB MPOTSITOM BereTariii-
HOTO T1epioj1y MPOXOJISITH HEOJHOYACHO, CIIOCTEPIrajncs IIEBHI BIAMIHHOCTI Y MOCWJIEHH] OCHOBHUX (peHomnoriynux das (tadu. 1).

OTtpumaHi pe3yabsTaTi JOCTIHKEHb CBIIYaTh, 1110 3a CiBOM 4—7 KBITHS MacoBi cxomu 3 sBUiUCh 12.04—23.04 KBIiTHSL.
Haiipanimre nosiBa cxoniB BiamMiueHna y coptiB Jlymmnbauit i Amandi — 12—13 ksitus. [Ipomixkae micue manu coptu BiBajo,
Binko, [topiBeprt, B sikux MacoBi cxoau BigMiueHo 1416 kBitHs, e y copriB Cienna i LllepByn — 22—23 kBiTHSI.

Taonnus 1. Jlatn npoxoa:keHHs1 0CHOBHHX (eHO(A3 POCTY i PO3BUTKY POCIHH COPTIB rOPOXY OBOYEBOI0
(cepenne 3a 2018-2021 pp.)

Copt Macosi cxoan Macose uBiTiHHsI TexHiuHa cTHIIIICTH
Jlymmneamii(k)* 12.04 17.05 7.07
Awmandi 13.04 18.05 8.07
BiBajo 14.04 20.05 10.07
Binko 15.04 23.05 13.07
I'mopisept 16.04 24.05 13.07
CieHHa 22.04 29.05 19.07
[Hepsyn 23.04 30.05 20.07

Ipumitka: (kK)* — KOHTPOJ.

Ioyarok 1BiTiHHS criocTepiraBest — 3 19 tpaBusi o 1 wepsHs. [lepimmmu miel Gpasu pocTy 1 PO3BUTKY JTOCSIVIA POC-
suaA copTiB Jlynmabauit 1 AMAJI®I — 19-20 tpasus. Haitmisuime ¢asy ngitinss BigmiveHo 30 tpasast y copry Illepsy;.

BuBuenHst Mixk{a3HUX MepioiB PO3BUTKY IMOKA3aJI0, 110 YMOBHU BUPOILIYBaHHS BIUIMBAIOTH HA IIBUJKICTH IIPOXO/I-
JKCHHSI €TaIliB PO3BUTKY POCIIMH TOPOXY OBOUEBOTO (TadII. 2).

VY cepenHbOMY 3a TPH POKH TPUBAIICTH Mepiomy ciBba-cxoau TpuBas Bix 8 10 10 ai0 y copris JlynuisHuii (KOH-
Tposb), Amandi i BiBago. [Ipomixkae micie 3aiimMarots coptu [opisept i Binko — 11 ai0, numie y copris Cienna i llepyx
18—19 ni6. 3a HecpUATIMBUX MOCYIUTUBUX YMOB 2019 poKy crioctepiraioch IpOIOBKEHHS MEpioay CiBOa-MacoBi CXoau
MTOPIBHSHO 3 IHIIUMH POKaMH TOCIIIKCHb.

Ta0nnus 2. TpuBajicts Mizkga3HuX nepiodiB y copTiB ropoxy oBo4esoro (cepeane 3a 2018-2021 pp.)

Copr Tpusajictsb nepioay, 1io
CiBoa-macoBi cxonu | MacoBi cxomu-nBitinnst | I{BiTiHHA-TexHiYHA cTHITICTH | MacoBi cXoMM-TeXHIYHA CTHLIIICTH
Jlymuneauii ()* 8 35 48 83
Amandi 9 36 44 80
Bisazno 10 38 46 84
Binko 11 41 46 87
I'mopisepr 11 41 47 88
Cienna 18 47 48 95
[lepyn 19 48 49 97

IpumiTka: (K)* — KOHTPONIB

Heo0OxigHo 3a3Ha4YNTH, IO i Yac IIPOPOCTAHHS HACIHHS TOPOXY OBOYEBOTO 33 POKH JOCIIKEHB CIIOCTepiraiach
TEHCHIIIS ORI PAHHBOTO 3’ SIBIICHHS CXOMIB y COPTiB 3 ApiOHimmM HaciHHaM. KoedirmieHT kopemsmii Mixx macoro 1000
HACIHWH 1 TPUBAJICTIO TIEpioAy Bix ciBOM 10 cxofiB craHOBUB r+S1=0,29+0,33. I mpopocTaHHS HACIHHS TOPOXY OBOYC-
BOro HeoOX11HO 10 95-110% BOaYM Bij Macu HACIHHS.

V pe3ynbTari IPOBEACHUX SKCIIEPUMEHTAIBHHX JIOCIIIKEHb BCTAHOBIICHO: HAIIIIBUALIE CXOIH 3’ IBHIIHCH Y COPTY
JlymunpHU#H — Ha BOcbMY 100y micist ciBOM. Y BCiX iHIMMX cOpTiB cxonu 3adikcoBano Ha 1-3 mobu mizHime — Amandi
i BiBagmo, Ha 10-11 mi6 y copriB Cienna i lllepByn, y mOpiBHAHHI i3 KOHTPOJIRHUM BapianTtoM (Jlymmmsamit). Takwmit
TPUBAJINI TIepio]] 3 SBICHHS CXOIIB TOPOXY OBOYEBOTO ITOSICHIOETHCS COPTOBHMH OCOONHMBOCTAMHU Ta TyXKE >KapKUMH
1 CyXMMU TIOTOJHIMH YMOBaMH B JPYyTiH—TpPeTiil AeKai KBITHS.

[IpoBeneHi crocTepeXeHHsT CBiqJaTh, [0 HACTAHHS IBITIHHSA HE 3aJieKaio Bif 3 sABIEHHS cxoxiB. Halipawimme
LBITIHHS CHIOCTEpiranoch y coptiB Jlymmmsanii (koHTpons), AMAJI®I Ta BiBago — Ha 35-38 100y Bij 3’ sIBICHHS CXOJIB.
Ha 3 no6u mizwimre y copris Binko i I'mopisept (41 m0o6y). Tomi, sx coptu Cienna Ta lllepByn Ha 12 i 13 no0y mi3Himre
KOHTPOJBHOTO BapiaHTy (copty JlymunipHuit).

BucHOBKH i mepcneKTHBH NMOAANBIIUX JOCTiIKeHb. TakuM YNHOM, MOJKHA 3pOOUTH BHCHOBOK, III0 B CEpea-
HBOMY 32 POKH JTOCIIDKCHb TeXHIUYHA CTUTIIICTH y copTis Jlymuneauii, Amandi, Biano, Binko Hactama gepes 80-87 nid
Bix 3’siBIeHHS cxomiB. A y coptiB [mopiBept, Cienna i lllepByn TexXHIYHA CTUIIICTh B CEPEIHBOMY 3a POKHU JOCHTIKEHb
HacTana depe3 8897 mib Bix 3’aBieHHs cxomiB. Lli copTH € cepenHbOCTUTIINMHE.

[IpoBeneHUME TOCITIIKEHHSIMIA BCTAHOBJICHO, IO TPHBAJICTh BETETAIlIIfHOTO MEpiofy TOpOXy OBOYEBOTO OiJib-
II0F0 MIPOTO 3aJICKUTH BiJI MEPiOy CXOAN-TEXHIYHA CTUIIICTD (T £ Sr =0,94 +£12) i cxomu-uBiTiHHS (T £ Sr =0,76 +£0,23).

[NomanpmMy TOCITIPKEHHSAMH € BCTAHOBJICHHS YUCTOT IPOXYKTHBHOCTI, CTPYKTYPHHUX €JIEMEHTIB, 3aJIEKHO BiJ
6iomorigyHOTO (haKTOPy Ta BUKOPUCTAHHS Oi0JOTIYHUX MpEmapariB B yMOBaX 3MiHH KJTIMaTy i BCTAHOBIICHHS HAiO1IbIIT
MPOIXYKTUBHUX COPTIB ISl KOHKPETHUX YMOB BUPOLIYBaHHSI.
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CHARACTERISTICS OF GROWTH AND DEVELOPMENT OF VEGETABLE PEAS
DEPENDING ON BIOLOGICAL FACTORS IN THE CONDITIONS
OF CLIMATE CHANGE

Abstract

As a result of symbiosis with nodule bacteria, pea plants are able to assimilate free nitrogen from the atmosphere and accumulate
40-50 kg/ha of nitrogen in the soil during the growing season of the crop, which is equivalent to applying 10 t/ha of manure or 1.5 t/ha of
ammonium nitrate. Along with the nutritional value of fresh and processed products, the wide spread of vegetable peas was facilitated by the
use in the production of progressive technologies of crop cultivation, which involves the cultivation of highly productive, resistant to lodging,
grain overripening, diseases and pests varieties, the use of advanced agrotechnical measures of soil cultivation, preparation of seed material,
selection the optimal ratio of varieties of different groups of precocity, the use of an effective system of fertilizer application, protection of
plants from weeds, pests and diseases, improvement of methods of collection and delivery of raw materials to processing enterprises.

The article presents the results of research on the study of the influence of varieties as a biological factor on the growth and
development of pea plants. Ensuring a high level of productivity of green peas in the conditions of the forest-steppe of Western Ukraine
is achieved primarily by using high-yielding varieties. A significant impact on the formation of a high-quality harvest in recent years
has a significant change in climate, which is manifested in an increase in air temperature and a decrease in the amount of precipitation
in the most critical periods of growth and development.



THooinbcokuil gicHUK: Cinbcbke 20cN00apcmeo, Podilian Bulletin: agriculture, 47
MexXHIKa, eKOHOMIKA engineering, economics

It was established that, on average, over the years of research, the technical maturity of Luschylnyi, Amalfi, Vivado, and Vinko
varieties occurred 80-87 days after the emergence of seedlings. And in the Glorivert, Sienna and Sherwood varieties, the technical
maturity on average over the years of research came 8897 days after the emergence of seedlings.

Photosynthesis and the intensity of growth processes of leguminous crops, including peas, are accompanied by the accumulation
of dry matter (vegetative and generative mass) in plants during ontogenesis. However, the intensity of accumulation of dry matter by
peas is closely related to the weather conditions of the vegetative period. In all legumes, including green peas, a certain regularity is
observed in the accumulation of dry matter.

Key words: vegetable peas, growth and development, varieties, phenophases, vegetation period, interphase period.
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MHOJBOBA CXOXICTb HACIHHA TA 3BEPEKEHICTDH POCJIMH I'OPOXY
3AJIEZ’KHO BIJI TEXHOJIOT'TYHUX 3AXOAIB B YMOBAX
ITPABOBEPEXHOI'O JIICOCTEILY

Anomauis

3a ocmanni poxu naowi nocigie eopoxy 6 Ykpaini ympumyeanuca na pieni 250-290 ea, ane 3 2022 poky ckopomunucs. [{o
NoBHOMACUMAOHO20 8MOpeHeHHA 3anopizvka obaracms 6yna nidepom y eupooruymei yiei kynomypu. OcmanHi 0exinbka poKie n1idepom
i3 supowgysanns eopoxy cmana Odecoka ob1acmes.

3pocmanns nrow nio copoxom y 2023 p. y nopiensinni 3 2022 p. ceiouums npo me, wjo YKpaincoKki gpepmepu 8dice npucmocyea-
JIUCA Npayiosamu 8 YMo8ax 60€HHO20 CIAHY, a0anniy8anu mexHonN02iio Uupouyeanis 60608ux 00 HOBUX peanitl, MOMY MOJICHA MAKOIC
po3spaxogyeamu i Ha 30inbuleHHs cepeonboi 8pOdCAliHOCII Y HOBOMY CE30Hi 3a PAXYHOK 30iNblUen s 6Hecelts 000pue ma 3acobie 3axu-
cmy pocaun. He menu 6adcnugum noKasHUKOM y Upouy8anii 3epHob0606ux Kynbmyp, € KilbKicmb HpOPOCI020 HACIHHA, Uj0 HPOPOCTIO
8 NOTLOBUX YMOBAX, BUPANCEHA Y 8I0COMKAX OO0 KINbKOCI GUCIAHO20 CXOHCO20 HACIHHSL.

Memoio nawux oocniodicenv 6y10 GUAGLEHHA GNAUSY MEXHONO2IUHUX 3ax00ié 6 ymosax IIpasobepedicrozo Jlicocmeny na
NONBLOBY CXONHCICMb MA 2YCMONY CIMOAHHA POCIUH neped 30upannam enpoodosac 2022—2024 poxis.

Bucoka nonvosa cxoscicms HACIHHA € BANCIUBOIO YMOBOIO 3a0e3neuen s HOPMAlbHOI eycmomu nociey. Baswcnueumu gpaxmo-
pamu, AKi 6NIUBAIOMb HA 2YCIMONTY CMOSNHS POCAUH 20POXY NOCIBHO20, € HOPMA BUCIBY, NONLOBA CXOICICING HACIHHA MA GUICUBAHICIND
POCIUH YRPOO0BI*C 8e2emayilino2o nepiooy.

Cnocmepiearouu 3a nocieamiu 6NPoO08HC 6e2emayiino2o nepiody, Hamu 6y10 6i03HaA4eHO UNAOAHHS AO0 3ACUXAHHS POCTIUH Y
paokax 6 cepeonvomy 16—18 pocnun na eapianmax 0ocnioy 6es inoxynayii nacinus. Ha eapianmax, oe snocunu pioxi mikpodobpusa no
Jucmy, pocaunu 2opoxy copmie I ambim ma Eco 30epeanucs kpawe, a NOKa3HUKU 36epediceniiss pocaun neped 30upanis 6y ULUMU.

Hawumu 0ocnioscennsamu 6cmanoeneno, MakCumManrbHa KilbKiCmb POCIUH HA Nepiod 00CMueanHsl, 3-nocepeod 006pobnenux ino-
kyianmamu, oyna 'y copmy Eco — 103,8—108,7 wm/m? 3a euscusanocmi 89,4—94,8% sanesicro 6id mikpooobpus. Menwumu yi nokas-
nuxu Oynu y copmy Lambim 98,3—101,2 wm/m 3a eusicueanocmi 86,0-91,4%.

Knrwuogi cnosa: zopox, nonvosa cxodxcicmn, 2ycmoma nocisie, 30epexcenicms pociuH.

Beryn. OnHuM i3 BaKIIMBHX HAPAMKIB YCIIIITHOTO PO3BUTKY HOBITHIX arpOTEXHOJIOTIH Y pPOCIMHHUIITBI € CTBO-
PCHHS BUCOKOIPOAYKTUBHIX arpOIIeHO31B 3¢pHOO000BHX KyIBTYP, SIKi HAHO1LTII TOBHO BUKOPHUCTOBYIOTH O10KIIiMAaTHYIH1
pecypcu perioHy. boOoBi KyabTypH € OCHOBHHM Ta HaJ3BUYAIHO BAXIMBUM JDKEPEIIOM POCIMHHOTO OiKa i BUPINIYIOTh
6iomoro-eKooriyHi mpodiaeMu cydacHoro 3emiepodcTBa Ykpainu [1; 3].

JlexinpKa AeCSITUIITh TOMY, TOPOX CBOTO 4acy BifirpaBaB JIOCHTh BarOMy POJIb y CiBO3MiHI BITUYM3HIHHX arpapiis.
3 yacoM BUPOOHHUITBO Ii€i KyIbTYpH B YKpaiHi 3HIKYBAJIOCh, 3@ TIOIMUTOM 1 TPUOYTKOBICTIO TOPOX HE MII KOHKYPYBAaTh
3 COHSIIHUKOM, KyKYPYI30I0, CO€10. AJle OCTAaHHIMH POKaMH BCl pUHKOBI TE€HACHI] 3MIHMINCS (HE JIUIIE Yepe3 BilHY,
a i1 gyepe3 KJIIMaTW4HI 3MiHH), TIOMISAAN OaraTbox (epmepiB 00epHYINCH Ha 10 O000BY KyJIBTYpPY, BUPOLTYBAHHS SIKOT
Morio 6 1 crpaBai 3aKpUTH Oarato MATaHb MO CiBO3MiHI, IPH IBOMY W €KOHOMIKa HE 3aJIMIIIIACh OCTOPOHS [5; 6; 10].

Yposxkaii ropoxy B 2024 porii Bxe 3i0pano — 154,7 tuc. ra, Hamonouero 319,3 tuc. ToHH. 301IBIIEHHS IO i
TOPOXOM y IOTOYHOMY CE€30H1 aHATITUKY MPOTHO3YBAJIH 3a3aJIeTi b, a/[’Ke CBITOBI TeH/ICHIII{ BKa3yBaJIH Ha T€, 10 ITOTTHT
Ha KyIbTypy HiABUIUTHCA. AJle, Ha ’Kallb, Mi3HI BECHSIHI 3aMOPO3KH HETaTHBHO BILTMHYJIH HA ITOCiBH, TOMY A0 30MpaHHSA
3arajgpHa mudpa TIonI 3MeHITuIach [6; 9].

Meta. Bupunty BIUIMB IHOKYJAIIl HACIHHS TOPOXY Ha IMOJBOBY CXOXICTh HACIHHSA Ta 30€PEKEHHICTH POCIHH
B ymoBax Jlicocremy 3aximHoroO.

Memoouxa oocniodxcens. 110m1b0B1 TOCTIAN MO BUBYCHHIO MOIBOBOI CXOXKOCTI Ta 30€peKEeHOCTI POCIHH TOPOXY
niepes; 30upaHHAM MPOBOAMIN BIpoAoBxk 2022—-2024 pp. Ha JOCTiAHOMY IT0JIi HAYKOBO-IOCIiTHOTO HeHTPY «Ilomimsa».

IpyHT AOCIHIAHOTO T10JI — YOPHO3EM THMIOBHH, NIMOOKHI MaJoOryMyCHHIM BaKKOCYINIMHKOBHH Ha JIECOBUIHHX
cyruHKax. [TociBHa mIT0Ma eeMeHTapHoi TUTsTHKY cKimanana 50 M2, 06mikoBoi — 48 M2, [TomepefHUK — MIIEHHUI 03UMa.
Hacinuas ropoxy coptiB Eco Ta 'am0iT BuciBanu 3epHOBOIO CiBAJIKOIO, 3BHYAIHUM PSIKOBHM CIIOCOOOM 3 HIMPHHOIO
MDKpsizib 15 cM, 3 nOuHOKO 3aropranHs HaciHHsa 5—6 cM. Hopma BuciBy — 1,2 miH/ra cxoxux HacinuH. [licis ciBOM Ha
2-1 IeHB TUIONTY MOCIBY KOTKYBAJM KIIBYACTUM KOTKOM.
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CyvacHuii cepeJHbOPaHHIIl COPT )KOBTO3EPHOT0 ropoxy siporo Eco KopucTyeThes nonuToM B YKpaiHi CTIHKui 110
BUJISITAHHS, TIOCYXH Ta ocunaHHs. CopT 0€3JIMCTKOBOIO — MPSIMOCTOSYOTO THITY, IPUAATHUHA 1O 30MpaHHs MPSIMAM KOM-
OaiinyBaHHsAM. PexomenoBaHi 30Hu BupoiryBanus — [lomices, Jlicoctemn, Cren. 3a3Buuail y 60601 hopmyeThes 6—8 T
3epeH, cepenns Bucota pocyinH — 100 cm, maca 1000 HaCiHUH KOJMUBA€ETHCS B Mexkax 240250 r, BereTaiiiftHuil mepioxn
pociuH B cepeiHboMy ctaHoBuTh 107-110 xi0.

Copt ropoxy ['aM0iT IHTEHCHBHOTO, IPSIMOCTOSYOTO THUILY, CTIHKUHN IO BIJISITAHHS, Ta J0 OCUIIAHHS 3ePHA, TAKOK
MpUAATHUI 10 npsiMoro komOailiHyBaHHsi. COpT HE BHOAIVIMBUI /10 TOIEPEIHNKA, MOXKE BHCIBATUCH MICisl 3€pPHOBUX
Ta KyKypya3u. ['am0iT Mae GloyoriuHi XapakTepuCTHKH, sIKi JO3BOJISIOTH BUPOLYBAaTH L0 KYJIBTYPY B yCIX KIIMaTHYHUX
ymoBax. CepeiHs KiJIbKICTh 3epeH y 0001: 6—7 mit, BucoTa pociun — 103—105 cm, maca 1000 Hacinun — 270280 1, Bere-
tauiitaui nepiog — 106112 mi6 [4].

Buxiiag 0cHOBHOro Marepiajy AociaiaKeHHsI. SIK IpaBuiIo, OJIbOBA CXOXKICTh HACIHHS BiJPI3HATHCS Bij 1a00-
1ii, 1110 HE 3aBXK/M MOXJIMBO B [TOJOBUX yMOBaX. Lle MOB’s3aHO 3 BILTMBOM HU3KH a0I0THYHUX Ta OI0THYHUX YMHHUKIB,
TaKUX SIK TeMIIeparypa i BOJIOTICTh IPYHTY, YMOBH IOCIBY, CTPOKH i TJIMOMHA TIOCIBY, PiBEHb arpOTEXHIKH, POIIOUICTh
I'PYHTY, HOTO Ypa)KeHHSI IIKITHUKaMH Ta 30yTHUKaM# XBOpoO, BIUIMB JIiT a00 micisii repOinmais tomo [2; 8].

JloBenieHo, HACiHHS TOPOXY IIiJI 4ac BUCIBaHHS y IPYHT, IoTpedye Benukoi KiibkocTi Bosioru [11]. 3a nanumu
O. C. Yununka Ta iH. [12; 13], 32 yMOBHM 3ari3HeHHs 3 CiBOOIO HaBiTh Ha 7—10 JTHIB BOJIOTICTB I'PYHTY 3HAYHO 3HUIKYETHCS,
B pe3yJIbTaTi 4oro HaciHHs OyOHSIBIE HEPIBHOMIPHO 1 CXOIU 3 SBISIFOTBCS HE JIPYXKHO, IO 3YMOBJIFOE 3HAYHE 3HUKCHHS
BPOXKaMHOCTI.

He MeHII BayKIIMBUM YMHHHUKOM, SIKUH BIUIMBAE HA 1HMBIlyaJIbHY IPOAYKTUBHICTH TOPOXY IIOCIBHOTO, € I'yCTOTa
1ociBy Ha nodarkoBux ¢aszax po3sutky BBCH 09 ta BuxuBaHicTh pociuH nepes 30upanusm y Mikpoctaisix BBCH 99
[12]. Hamimu 1oCiipKeHHSIMA BCTAHOBJICHO, IO TOJIbOBA CXOXKICTh Ta IYCTOTa POCIIHMH TOPOXY MOCIBHOTO coptiB Eco
ta ['am0iT 3anexana Bix 0OpOOKH HACIHHS MEpPe]l MOCIBOM MIKOPH30YTBOIOKOYHMH MTperapaTaMy Ta iHOKyJIssHTamu [ 14].
3aJe’KHO BijI 3aCTOCYBAHHS PETYJSITOPIB POCTY Ta IHIIUX TEXHOJOTTYHUX IIPUHOMIB TaKOX 301IbLITYBaBCS BiZICOTOK BHIKH-
BaHHS POCJIHH.

3a pOKM HalIMX JIOCIIJDKEHb BCTAHOBIIEHO, 10 BIpoaork 2022-2024 pokiB 3a 00poOKM HACiHHS MperaparomMm
MikodpeH]| mosboBa CX0XKICTh HACIHHS y TOpoxy copty Eco Oymna 97,3%, y copry I'ambir — 95,1%. Haciuns, sike 06po-
0I5 MIKOPH30y TBOPIOIOYHM ITperapaTom Ta iHoKy stHToM Hitpodike, 11i mokazHuky Oyiu Kpamumu i cranoBuiu 97,9%
ta 96,2%, BianosijHo. HaiiBHII MOKa3HUKY MOJIBOBOT CXOXKOCTI HAMU 3adiKcoBaHI Ha JUISHKAX, Jie 00poOIIsIn HACIHHS
ropoxy npenaparamu y komruiekci Mikodpena + Puzoaktus bo6osi: y copty Eco — 99,1%, y copry I'ambit — 97,3%
(tabm. 1).

Taonnus 1. IlosboBa cxokicTh HACIHHA Ta 30epesKeHiCTh POCJIMH rOpPoXy NOCIBHOTO 32J1€KHO Bi/l arpoTeXHiYHUX
3axoaiB (cepenaHne 3a 2022-2024 pp.)

HoasoBa T'ycrora pocauu, mrt/m? .
dakrtop A ®akrop B cxonicTs, % B}I]} CH 0;) BBCH 99 Buxusanicts pocaun, %
KOHTPOJIb 93,1 111,7 105,7 88,1
Mikodpena 97,3 116,8 112,0 93,3
Eco Mixo¢penn + Hitpodikc 97.9 117,5 1127 93,9
Mikodpenn + Puzoaxtus bo6osi 99,1 118,9 114,1 95,1
Hitpodike 96,5 115,8 112,2 93,5
Puszoaktus bo6osi 96,8 116,2 112,6 93,8
KOHTPOITh 91,3 109,6 103,6 86,3
Mikodpenn 95,1 114,1 109,3 91,1
Cambir Mixodpenn + Hitpodike 96,2 1154 110,6 92,2
Mikodpenn + Puzoakrus bo6ogsi 97,3 116,8 112,0 93,3
Hirpodike 95,7 114,8 111,2 92,7
Pusoaktus bo6osi 96,1 115,3 111,7 93,1

3a mepiof] BereTalii poCIMHU JOCIIKYBAaHIX COPTIB TOPOXY MOCIBHOTO BHUIIaJaN ab0 3aCHXalld B CEPEIHBOMY
4-9 pocnun/M? 3a5I€KHO Bij BapianTy ymoopenns. ko y mikpocranii BBCH 09 na BapianTti — koHTpOIb (63 00poOku
HACIHHS) TycTOTa pociuH y copty Eco cranosuna 111,7 mrr/m?, Fam6it — 109,6 mit/m?. Ha BapiaHTax, /e 3aCTOCOBYBaH
MIKOPH30YTBOPIOIOUI MpernapaTy Ta iHOKYJISHTH, TyCTOTa IMOCiBiB Oyia Kpamioro, a came — y copty Eco Bix 115,8 no
118,9 mt/m?, y copry I'amGit Big 114,1 mo 116,8 tur/m2.

BaxiBo BiAMITHTH, TyCTOTa poCinH ropoxy coptiB Eco ta 'am0GiT y mikpoctanii BBCH 99 na BapianTi abco-
JIFOTHUM KOHTPOJIb cTanoBmiaa 105,7 wt/m? Ta 103,6 mt/m? 3a BukuBanocti 88,1 ta 86,3% BigmosigHo. Ha Bapiantax
JOCITiTy, Ie 00pOOJISUTN HACIHHS TOPOXY MIKOPH30YTBOKOUYMMH MperapaTaMu Ta IHOKYJITHTaMH, TTOKa3HUKU BH)KABAHOCTI
Ta TYCTOTH MOCIBIB Oynu Buiumuy. Halikpalie pocinHu ropoxy 30eperincsi Ha BapiaHTax, Jie 00poOsisuin HaciHHs Tpe-
naparamu Mikodpena Ta Puzoaktue bo0OoBi y komruiekci 3 MikponoopuBamu Haiic Ta ABaHrap, siki BHOCHIIH T10 JIUCTY
(tabm. 2).
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Tadonauus 2. 30epeskeHicTs pocjuH ropoxy nocisuoro y mikpocraaii BBCH 97 3asexHno Big arporexHiynux
3axoaiB (cepenne 3a 2022-2024 pp.)

I'ycrora pociuH, 30epeskeHicTh I'ycrora pocius, 30epexeHicTh
®daxTop A ®akrop B mT/mM2 pociinH, % mT/mM2 pociinH, %
Eco Fam6ir

KOHTPOJIb 105,7 88,1 103,6 86,3

KOHTPOJIb Haiic 108,9 90,8 105,9 88,3
ABaHrapy 109,6 91,5 106,4 88,7

KOHTPOITh 112,0 93,3 109,3 91,1

Mikodpenn Haiic 116,1 96,8 113,2 943
ABanrapn 116,7 97,3 113,7 94,8

Mikopper + KOHTPOITh 112,7 93,9 110,6 92,2
HiTpOdI;)iKC Haiic 117,1 97,6 115,7 96,4
ABanraps 117,3 97,8 116,3 96,9

. KOHTPOJIb 114,1 95,1 112,0 93,3
%/E;(gggiiﬂl;-:)%m Haiic 118,2 98,5 116,2 96,8
ABanrapsa 118,9 99,1 116,8 97,3

KOHTPOJIb 112,2 93,5 111,2 92,7

Hitpodire Haiic 115,8 96,5 113,1 94,3
ABaHrapa 116,5 97,1 114,2 95,2

KOHTPOJIb 112,6 93,8 111,7 93,1

Pusoaxtus bo6osi | Haiic 116,5 97,1 113,8 94,8
ABanrapn 117,3 97,8 115,7 96,4

Bripo1oBx poKiB HalMX JTOCIIKEHb BCTAHOBIICHO, 110 TYCTOTA POCJIMH T'OPOXY Ha BapiaHTax 3 00pOOKOI0 HACIHHS
repest MociBoM, ajie 6€3 BHECEHHS MIKpOA0OpHB (KOHTPOIIB), KostuBanacs y Mexkax 109,3—114,1 wrr/m?, npu 36epeskeHoCTI
pocaun 91,1-93,3% 3anexHo Bix copty. Ha minsiHkax, e oOnprcKyBain pOCIHHE KOMIUIEKCHIM MikpomxoOpuBom Haiic,
I'yCTOTa MMOCIBIB cTaHOBMIIA Beepeanbomy 116,1-8,2 mrr/m? 31 30epeskenicTio pociud 96,8-98,5% y copry Eco. Y ropoxy
copry ["'amOiT 1i % moka3HuKM Oy Jenio HIKIUMHU. Tak, Ha BapiaHTi KOHTPOIIb (6€3 00pOOKH HACIHHS), TYCTOTa POCIINH
Oyma — 106,4 nut/m? nmpu BIKHUBAHOCTI pociuH 88,7%. 3a 00poOKH HACIHHS TOCITIKYBAaHUMH MpETapaTaMi Ta BHECEH-
HSIM MiKPOZOOPHB MOKA3HUKU TYCTOTH POCIUH 30ibimnncs ua 10,4 mrt/m%, a iX BIKHBaHICTh MOKparmiiacs Ha 8,5%.

BucHoBku. Hamu BcTaHOBJIEHO, HAKpalla r'yCTOTa MOCIBIB Ta 1X 30epeKEHICTh HA MEePioj] TOCTUTAHHS Y MIKpPO-
cranii BBCH 99 3adikcoBana Ha BapiaHTi, A¢ 00pOOIsIM HACIHHS MIKOPU30yTBOPIOIOUMMHE mpernaparoM MikohpeHs
Ta 1HOKYJsIHTOM HiTpodike Ta BHOCHIIM KOMIUIEKCHE MIKpOI0OpHBO ABaHrap/l.
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FIELD GERMINATION AND PRESERVATION OF PEA SEEDS
AND PLANTS DEPENDING ON TECHNOLOGICAL MEASURES
IN THE CONDITIONS OF THE RIGHT-BANK FOREST-STEPPE

Abstract

In Ukraine, the area dedicated to growing peas has been maintained at 250-290 hectares, but it has decreased since 2022.
Before the full-scale invasion, the Zaporizhzhia region was a leader in pea production. However, over the past few years, the Odessa
region has become the leading area for growing peas.

The increase in the area dedicated to peas in 2023 compared to 2022 suggests that Ukrainian farmers have adapted to working
under martial law and have adjusted the technology for growing legumes to new conditions. This indicates that we can expect an
increase in the average yield in the new season due to a rise in the application of fertilizers and plant protection products. Another
vital measure for cultivating leguminous crops is the number of germinated seeds in the field, expressed as a percentage of the sown
germinating seeds.

The aim of our research was to determine the impact of technological measures in the conditions of the Right-Bank Forest-
Steppe on field germination and plant density before harvesting during 2022—-2024.

High field germination of seeds is crucial for ensuring a normal sowing density. Significant factors that influence pea plant
density are seeding rate, field germination of seeds, and plant survival during the growing season.

During the growing season, we noticed the loss or drying of plants in rows, averaging 16—18 plants in the experiment without
seed inoculation. In the variants where liquid micro fertilizers were applied to the leaves, better preservation of pea plants of the
Hambit and Eco varieties was observed, and the indicators of plant preservation before harvesting were higher.

Our research has established that the maximum number of plants for the ripening period, among those treated with inoculants,
was in the Eco variety — 103.8—108.7 pcs/m2 with a survival rate of 89.4-94.8%, depending on microfertilizers. These indicators were
lower in the Hambit variety, at 98.3—101.2 pcs/m2 with a survival rate of 86.0-91.4%.

Key words: peas, field germination, crop density, plant preservation.
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OIIIHKA 3AKOHOMIPHOCTEN ®OPMYBAHHS BIOMACH PEJIbKH OJIIHHOI
3 MO3UIII If CHAEPAJIBHOT'O PI3BHOCTPOKOBOT O BUKOPUCTAHHSA

Anomauis

O61pyHmosano OoyinbHicms ma epekmueHicmy CUOEPATbHUX CUCIEM 3eM1epodcmea OJid 8UKOHAHHA 3060dHb HAYIOHATLHOL
cmpamezii wo0o TpyHmoszbepedcentss ma pyHmopeadinimayii Ha 0CHO8I c8imogo2o 00c8idy ma 3azpo3 i GUKIUKIS, AKI chopmosano
CYYaCHUMU MEHOCHYIAMU Y KOHCMPYIOBAHHI Ma IMNeMenmayii iHHOBAYIIHUX TEXHONO2T 8UPOULYBAHHS OCHOBHUX CLIbCbKO2OCNOOap-
cokux Kynomyp. Jocnioscerno ocobausocmi ¢popmysanis Had3emMHoi aucmocmebnogoi ma kopenesoi biomacu pociun peovku OniliHoT 015
i 3acmocysants AK ehekmueno2o0 KaHOUOAma y cucmemi OCHOBHO20 Yl NPOMINCHO20 (NICIAMCHUBHOZO, NICIAYKICHO20) CIBO3MIHHO2O
KOMNOHEeHma 0Jis MexXHON02IUH020 npogederHs cudepayii. OYiHKY npogedeHy 32i0H0 NPUHYUNIE 3a2albHOT OionpodyKmusHocmi ma adan-
musHocmi 30epedicerHst 8I0N0BIOHUX PIBHIE NOKA3HUKA 3 021A0Y HA CIMPECOICb 2IOPOMEPMIYHUX YMO8 nepiody eecemayii Kyibmypu ma
3aCMOCYBANHsL CRPAJICEHO20 AHANIZY BENUYUHI O3HAKU MA KIIMAMUYHUX YMO8 30 napamempamu 2iopomepmiuno2o xoeghiyicumy, xoegi-
yieHmy apuoHocmi ma KoepiyieHmy 360710H#CeHHA Y OeCAMUPTUHOMY YUKIL 00CaiodxceHy. TIpoananizosarno Koeghiyicum npooyKmueHocmi
KOpeHegoi cucmemu pociun pedbKu ONIUHOT 3a CNiB8IOHOWEHHAM HAO3eMHOI Ma KopeHegoi biomacu ma 3po0neHo GUCHOBKU U000 MOdiC-
JUBOCMIT BUPOWYBAHHA PeObKU ONILHOL Y 8apianmax cmpecosoi aiimuvoi npomisicHoi cudepayii. Kopenayitinum ananizom oyiHeHo 4ymiau-
8ICTb NOKA3HUKA DIONPOOYKIMUBHOCE POCIUH MA NOXIOHUX NOKA3HUKIS, AKI 11020 8USHAYAIOMb 3 NO3UYIL OemepMinayii ma npoeHo3y8anHs
3 Memoio oyiHKU NpuOamHocmi 6i0NOGIOHUX Mepumopiil 015l epeKmueH020 BUKOPUCTNAHHS PeObKi ONIUHOT Y AKOCmi Kanouoama 0
0I00peaHIUHUX CUOEPATLHUX MEXHON02IU 6e3 3acmocyéants yooopenus. ChopmMosano onmumanbHi yMoey YUHHUKIE O0BKILIA 3 NOUYIT
3607100CEHHsL MA 00008020 MEMNEPAMYPHO20 PEXCUMY OJi OMPUMAHHI CINANI020 PIBHS YPOXCAI0 AUCMOCcmenosoi macu Ha pisHi 20 m/ea
8I0N0BIOHO 00 OCHOBHUX BUMOZ 00 CLTLCHKO2OCHOOAPCHKUX KVILIMYD CUOEPATLHOL0 BUKOPUCTIAHHS.

Knrwuosi cnosa: cudepayiiini mexronoeii, 6ionpooykmusHicmy, aucmocmednoga maca, Koperesa oiomaca, koegiyienm npo-
OYKMUBHOCI KOpEeHe8oi cucmemu.

Beryn. CyuacHi ctparerii KOHCTPYIOBaHHSI arpOTEXHOJIOTIH BHPOITYBAHHS CLTHCHKOTOCTIONAPCHKUX KYIIBTYp Opi€H-
TOBaHI Ha IUPOKE BUKOPHUCTAHHS 0i0pecypciB BiIMOBITHIX CLTECHKOTOCIIONAPCHKUX TEPUTOPIi 3 METOI0 MaKCHMAIIBHOTO
3aJTydeHHs 010MacH SIK OCHOBHUX, TaK 1 MPOMDKHHX KYIIBTYp Pi3HOTO BUTy Ta CTPOKIB BUKOPHCTAHHS 10 O10PEIMKIIIHTY Opra-
HIYHOI PEYOBHHM 3 METOI0 MAKCHUMAJIBHOT aKyMYJIAIIii OpPraHiqHOTO BYIJICIIO, CTBOPEHHS YMOB ISl BiJTBOPEHHS MOTEHIIATY
TPYHTOBOI POIFOYOCTI Ta 3HIKECHHS TEMITIB JIeTrpajallii Ta 3a0e3redeH s Iepexoay Ha 0i00praHiuHI CHCTEMH yTOOpSHHS
[1,c.5-7;7,¢.5-8;9,c. 10-12; 14, c. 1-3]. bioopraniuni cucTeMu yI0OpSHH: Ta TaK 3BaHi 010JI0Ti30BaHi Ta OpraHigHI TEXHO-
JIOTi1 BUPOIIyBaHHSI TIepe10adaTh y CBOIO Yepry IIHPOKE 3aTyUeHHS JI0IaTKOBUX KOMITOHEHTIB aJIbTEPHATHBHOTO yIOOPEHHS
Ha OCHOBI BHKOPHCTAHHS POCIMHHHX PEIITOK, CHJICPATiB, MyJIbUyBaHHS, OPTAHIYHUX TOOPHB PI3HUX BHJIB 1 IOXOMKCHHS
Toro [4, c. 172—173], BaxxnueuM y peaizarii X TEXHOIOTIYHIX PIIICHb € 3aCTOCYBAHHS i IXO/IiB OTITHMi30BaHOTO HACH-
YEeHHS CiBO3MIH TIPOMDKHUMH KYJIBTYPaMH Pi3HAX KIACH(IKYIOUHX TPYII 3 METOIO iX IMOCTITYI0U0i iMIIeMeHTaIlii y dhopmi
cHIeparTiB, GpiTopeMeIiaTopiB Ta MOKPUBHUX KYJIETYP, IO Y PE3YABTYIOUOMY ITIICYMKY 3a0e3Iedye K 3araibHe i IBUIICHHS
Koe(iIi€HTy TPOMYKTHBHOCTI CiBO3MIHHOI TIIOIII, ONTHMI3Y€E TTOTIEPEIHIKH Y BapiaHTaX TIOBTOPHUX T OE33MIHHUX ITOCIBIB
0COOITMBO y BapiaHTaxX CiBO3MiH KOPOTKOI POTaIlii Ta 3a0e31edye JomaTkoBe HarpOMaKeHHS OPTaHiYHOi MACH Y TPYHTOBOMY
mpodimi [2, ¢. 55-57; 3, ¢. 173—174]. OnHak e(eKTUBHICTH TAKOTO i IXOy BIH3HAYATHMETHCS S(hEKTUBHIM ITiI00POM BifITo-
BIJTHUX KyJIBTYp 0ararolii-0BOro BUKOPHCTAHHS, sIKi 3aTHI BIAMIOBIIATH KPUTEPIsM TAHUX IMIPOMDKHUX KYIIBTYP 3 TIOCITiTyT0-
YIM MOXKITUBHM iX BUKOPHCTAHHAM Y TEXHOIOTIAX cuepallii, Oiodymirariii, hitopemeniarii TOOTO OpraHiqHO-Opi€HTOBAHNX
TEXHOJIOTISIX TPYHTO30epekeHHs Ta IpyHTOpeadimiTamii [11, c. 9-10; 15, c. 3-5; 19, c. 279-280; 20, c. 5-7]. He musnsaucek
Ha BU3HAYCHUN CHEKTP TaKUX BHIIB POCIHH, SKUH B YKpaiHi MpeACTaBICHUE 0a30BIM HaOOpoM i3 Oim3bko 30 KyabTyp
[10, c. 1-5; 21, c. 15-20], TerneHtii y 3MiHaxX KIIiMaTy, TUBEPCHQIKAIlis PEriOHATEHOTO arpapHOr0 BUPOOHHUIITBA 3yMOBJICHA
ICTOTHOTO 3MIHOIO CTPYKTYpPH ITOCIBHUX IDIOII, IPOTHO30BaHI HACIIIKY arpecii pocii, ki 00yMOBITIOIOTH PICT Ha MiHEpaIbHI
J00pMBa Ta EHEPropecypcH, 3arajibHe 3HIDKEHHS ONepalliil Mpoaaxy yKpaiHChKOI arpapHOi NPOIYKIii Ha CBITOBOMY PHHKY,
HACTIIKU JKaXJIMBOI JIeTpajiallii CLTbCHKOTOCIIONAPCHKUX TEPUTOPIi Biff OOHOBHUX il — CIIOHYKAIOTh IO OUIBII ITTHOOKOTO
aHai3y OlOOPTaHIYHUX IiIXOIB Y KOHCTPYIOBAHHS TEXHOIOTIYHUX KapT BHUPOIIYBAHHS CLTBCHKOTOCTIONAPCHKUAX KYNBTYpP
[6, c. 106-107; 9, c. 8-14]. 30kpema yTOUYHEHHS MOTPEOYIOTh TUTAHHS 3aTANBHOI MPOAYKTUBHOCTI CHACPATBHUX KYIBTYp,
X TOJEPAHTHICTH JI0 3MiHYy CTPOKIB CiBOH, aJallTHBHUI MOTEHITIAT Ha 3MiHY KIIIMaTHYHUX PECYpCiB TepUTOpiii [5, c. 13—14;
8, c. 18-21; 15, ¢, 5]. OxpecieHi YMHHUKA aKTyalli3yOTh HaIlll TOCTI/PKCHHS Ta BU3HAYAIOTH 1X BUPOOHIYY HAPABJICHICTB.
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Mera. [locmipkeHHs Ta oliHKa (hopMyBaHHsI O10MPOYKTHBHOTO MOTEHIIATy peabKu oniitHoi (Raphanus sativus L.
var. oleiformis Pers.) nis noHonpodineHoT 1i ineHTH]IKALIT Yy CHCTEMI 3aCTOCYBaHHS SIK MYJIBTU(YHKIIOHAILHOI TOKPUB-
HOT KyJIBTYpH Yy BapiaHTax 0i0OpraHigHUX (CHIAEpalIbHUX) TEXHOJIOTIH y paMKaX BUKOHAHHS TEMAaTHKH 3 (piHAHCYBaHHSM 32
KOILITH 3arajibHOro (hoHIy JepxaBHOro Oromkery «Po3poOka eKoJI0roopieHTOBaHMX TEXHOJIOTH BUPOIILyBaHHs OioeHepre-
THYHUX KyJIBTYp JUIsl 320€3MeUeHHs] eHEProHEe3aIeKHOCTI Ta IPyHTO30epexeHHs 331151 ()OpMyBaHHS KITIMAaTUYHOI HEHTpalib-
HocTi» (Ne neprxpeectpartii 0124U000483).

Bukuiaz ocHOBHOTo Martepiajty 10CTiKeHHsI. Y CTarTi IpeICTaBICHO Pe3yJIBTaTH MOJIbOBOTO CUJICPATEHOTO BUKOPH-
CTaHHs pelibKH odTiiiHOT 3a niepion 2014-2023 pp. Ha Cipux JlicOBUX IpyHTaX BIHHHIIBKOTO HalliOHAIBHOTO arpapHOIoO yHiBep-
cutery (N 49°11'31", E 28°22'16"). YcepenHeHi 3HauCHHS IPYHTOBUX YMOB POAIOYOCTI MOJIs Oy/IM HACTYITHUMHU: BMICT TYMYCY
2,68% nerkoriapornizoBaHoro azory 81,5 Mr/kr rpyHty, pyxomoro docdopy 176,1 mr/kr rpyHTy, oominHOrO Kamito 110,8 mr/kr
rpynty, pH _, 5.8. O6’exroM nocnipkenHs 6yB copT peabku oniinoi JKypaska. TapameTpu nepemmociBHOTO KOHCTPYHOBaHHS
arporeHo3y copTy: HeynoOpeHHit poH 32 HOPMH BUCIBY 2,5 MITH CXOXKUX HACIHUH/Ta 3BMYAHUM PSIIIKOBHM CIIOCOOOM (MDKPSLIUIS
15 cm). Cxema mocriny nepeaoayasia BUBYCHHS JIBOX BapIaHTIB 32 CTPOKOM CHICPAIBLHOTO BUKOPHCTAHHS penbku omiiHol. [ep-
i nepen0ayaB BECHSIHMI CTPOK CiBOM (Tiepiia—apyra jJekajia KBiTHs) mmicist 3s0eBoi opanku (2022 cM) mpH JAOCSTHEHHI
CHJIEpaJILHOTO 3acTocyBaHHS c(hopmoBaHoi OiomacH ((asa uitiHus (BBCH 64-67) Ha napyry—TpeTio nekaay 4epBHs. Jpyruit
BapiaHT IPOMDKHOTO (JIITHHOI0) BUKOPHCTaHHS 3a CIBOM y APYTii-TpeTii eKali JIUITHS Mmicist 30MpaHHst MonepeHrKa Ha (hoH1
KOMOIHOBaHOTO 0OpOOITKY IpyHTY (TUIOCKOpI3 + poTaliiliHe po3IylilyBaHHs Ha MUOKHY 12—14 cM) Ipu IOCSTHEHHI CHIepaJIbHOTO
3acrocyBanHst chopmoBaHoi Oiomack ((aza uitiaas (BBCH 64—67) Ha npyry—TpeTro JeKay JKOBTHS.

Cxema jrociiy nependadana CHCTEMy YOTHPHOX PA30BOr0O MOBTOPEHHSI METOJIOM MOBHOI peH/IoMizallil 3a 3arajbHol
wion istaky 35 mM? ta 25 M? 0651ikoBo1). OCHOBHI CIIOCTEPEKEHHS Ta 00MIIKH GyI10 POBEICHO BiIMOBIAHO 0 CTaHIapTH30Ba-
HHX PSKOMCH/IAIIN MPOBEICHHS JOCIIDKCHB 13 XPECTOLBITUMH KyibTypamu [12, ¢. 7-30].

INokaszHuk copmoBaHOT Ha/BeMHOT Oiomacy Bu3Hauaian Ha ¢asy ugitinas (BBCH 64-67) npu BUkopucTaHHi 00Ky
3BaKYBAHHSIM CKOIIICHOI OJTHOBHIOBOT MaCH 3 MPOOHUX [IIISTHOK MITOIeto 1 M? y koskHOMY roBToperHi (pu N = 16). Ha rux ke
JUISTHKaX CYIyTHBO BIiBCsI 001K MacH c(hopMOBaHOT KOPEHEBOI MacH METOZIOM MOHOJITIB [26, ¢. 457-458; 32, ¢. 2-5]. [ moB-
HOILIIHHOI cenaparii IpiOHNX YacTHH KOPEHIB POCIUH OYJI0 3aCTOCOBAHO J0AATKOBE TIPOMHUBAHHS PU30C(EpHOT MacH rpyHTY
Ha KOJIOHIII PELIiT 3 JIPOTSHOI CITKM TKaHOI (BiAIOBIHO /0 TexHIYHMX yMOB Ykpainu TC 14-4-507-99): 4.0 mm, 2.0 mm,
1.0 mm, 0.5 mm ta 0.25 mm).

[Noka3HHKH MPOAYKTHBHOCTI KOPEHEBOT CUCTEMHU PO3PaxOBYBaJIM 32 BIHOIICHHSIM CHpOi (CyX0l) Haa3eMHOI Oiomacu
pociuH 10 cupoi (Cyxoi) Mac BiIOBIIHO ¢(hOPMOBAHUX KOPCHIB, 8 YaCTKY KOPCHEBUX PEIIITOK Y 3aralibHiii 0ioMaci BU3HAYAIH
SIK BITHOIIICHHS MacH KOPEHIB JI0 HaJ[3¢MHOI Macu POCIMHU BUpaxeHe y % [29, ¢. 30-35]. BMicT cyXxoi pe4oBHHM BH3HAYAIN
CTaHJAPTHUM BHCYILYBaHHSIM 3pa3ka CUpOI Macu y CyIIMIbHIN madi nmpu temneparypi 105 °C 3 mocniytodum 030JIeHHIM
3paska mpu Temrmeparypi 550 °C [12, c. 18-21].

OWiHKy TiIPOTEPMIYHOIO PEXHUMY Iepiofy BereTallii BapiaHTiB CHUIEpPaIbHOIO BUKOPUCTAHHS PEAbKH ONiHHOI OyIio
TIPOaHAITi30BaHO 32 TAKMMM TTOKa3HUKAMH sK: riiporepmivnuii koediuient (I'TK, popmyna 1), innexe nocymumsocri (I, hop-

Mysa 2), koeditieHT 3onoxenns (K, popmyna 3).
YR

I'TK = 0.1XY t>10 )
ne: R — cyma omazis (MM) 3a mepion 3 Temmeparyporo Bumie 10 °C, Xt>10 — cyma epeKTHBHIX TeMIIepaTyp 3a TOH JKe Iepioj
_ 12Py,
Ih= Teep.+10 @)
neP Ta Tcep. — KUTBKICTB OTIQ/IiB Ta CEPEIHs TEMIIepaTypa IOBITPs 3a BiAMIOBITHUI MiCSIh BereTarlii.
K,=2 3)
E

ne: P — cyma omanis 3a aHaii3oBaHuit epion, MM; E — BumapoByBaHIiCTh 3a aHammizoBaHui epiox ( popmyma 4), MM.

E=0,0018x(25+t)2><(100—a), 4)

ne: E — BumapoByBaHICTh pOCIHH TS TIEBHOTO TIEPiOAy, MM; t — cepemHs Temrieparypa noBitps, °C, a — cepemHs BOJOTICTh
ToBITps, Y.

Y3aranpHIOOYA OITiHKa BKa3aHUX ITOKA3HUKIB 3a TIEPioJ] Pi3HMX BapiaHTIB CHICPAITFHOTO BUKOPUCTAHHS PEIBKH ONiii-
HOI IIpe/ICTaBJIeHa HA PUCYHKY 1.

BpaxoByroun onrTUMaITbHI TapaMeTpH I POCTOBHUX IPOIIECIB POCIIMH PEIBKH OIIHOT, BIATIOBITHO O HAIIIMX ITOTICPEIHIX
OaratopiyHuX OmiHOK [31, ¢. 219-221], poku mocmimkeHs OyIio PO3MIMIEHO Y HACTYITHOMY TOPSIKY 3POCTaHHS CIIPHATIINBOCTI
POCTOBHIX TIPOLIECIB T yMOB BECHSHOTO CTPOKY ciBOu: 2017-2015-2016-2018-2021-2022-2023-2014-2020-2019. ]t ymoB
JITHBOTO CTPOKY CiBOM aHANOTiUHMH psif OyB HacTymHIM: 2021-2019-2015-2016-2023-2014-2020-2018-2017-2022.

INoka3HuKM BapiamiiiHOi CTAaTHCTHKM BU3HAYAIN 32 3arajbHONPHHHATOI0 METOIMKOIO PO3PAXyHKY B CTATHCTHYHHX
mporpamax Statistica 10 (StatSoft — Dell Software Company, CILIA). JIyis cTaTHCTUYHOT OIIHKK OTPUMAHUX CEPEIHIX BEIIH-
YMH 3aCTOCOBAHO MOKa3HUKHM: CEPENHE apu()METHHIHE, CTaHIapTHE Biaxuenns (SD) Ta xoedinient sapianii (C,).

Kpim ToTO, 7151 BCHOTO MacHBY JaHUX OyJI0 IPOBEICHO KOpemsmiiHuil anani3 CripMeHa Ta AUCHepCiitHuA aHAaTi3
3a CTaHIapTHOIO cxemoro [33, c. 69-85].
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Puc. 1. OcHoBHi rizporepMmiuni napameTpu nepioxy Bererauii peabku oqiiiHol copty Kypaska
(7151 BECHSIHOTO CTPOKY ciBOu IV-V micsiui, 1ist gitaboro — VII-X micsimi) (ITosumis A — ingexc nocymumsocti (I );
nosunist b — I'TK; nosuuis B — koediuient 3ponokenns (K)), 2014-2023 pp.

CryIiHb 1HTErpasbHOTO 3B 3Ky 3 OCHOBHHMH TOKAa3HHKaMH 0a30BHX (PAKTOPIB CHCTEMH JOCIIIKEHHS OIiHIO-
BaJIM 3a 3HAYCHHM KoedirieHTa aerepminaiii 38’s13ky (popmyna S5):

dyx = T'l'jz X 100 (5)

rer, — KOe(IMiEHT KOPETISIIii MiXK i-M Ta j-M TIOKa3HUKOM.
Byrmo BuKOpHCTaHO TaKOXK METO/I KOPEJIAIIHOTO rpada y IBoX iHTeprpeTamisx (popmymu 6 Ta 7):

G:Zrif

©

G’:(‘Z

;;j‘zat

T

aer; — Koe(IIIEHT KOpEJsMii MK i-M Ta j-M MOKa3HUKOM. Y po3paxyHKaX BUKOPHUCTOBYBAJIHCS JIUIIE JOCTOBIpHI Koedi-
LIEHTH KOPEJISLii; N — KUIBKICTh CTATHCTHYHO 3HAYYIINX KOS(IIi€HTIB KOPEIsIIil.

3a pesynsraTamMu MpoBeJICHUX OOJMIKIB BCTAHOBJIEHO, 110 PEABKY OJNiHHY MOXKHA BIJHECTH JI0 BHCOKOIPOIYKTHBHHUX
KYJIBTYp, sIKa Ha HeyoOpeHoMy (oHi chopMyBaa 3a AECATUPIYHMI Mepioj OLIHKH JIMCTOCTEOIOBY HaI3eMHY Macy Ha PiBHI
24,04 t/ra'y cupiii maci Ta 3,1 T/ra y cyxiii pedoBuHi 3a BecHsiHOTO Ta 18,34 1/ra (2,82 1/ra) 3a mitHROrO CTpOKy ciBon. Cirix 3ay-
BaYKHTH, I1J0 BUCOKA BapiaTHBHICTB I[bOT0 MOKa3HHKA SIK JUISl BECHSHOTO (IIOKAa3HUK CTaHAAPTHOTO BiAXmiIeHHs 7,09 koedirieHT
Bapianii (C ) 29,5%), Tak i 1y1st TITHHOTO (MOKA3HUK CTaHAapTHOTO BiaxmieHHs 5,80 koedinient Bapiaii 31,6%) cTpoky cison
JIOBOJIATH BaroMy poJib T1IpOTEPMIYHIX YMOB Bereraii y peanizarii 010mpoayKTHBHOTO NOTEHIIATY JaHOT KYABTYpH (pHC. 2).

e y3rojpKyeThest i3 ICTOTHUMH BiJMIHHOCTSMH MK 3Ha4€HHSIM c(h)OpMOBaHOI Ha[3eMHOI OioMacH y BapiaHTax Bec-
HSTHOTO Ta JITHBOTO CTPOKIB ciBOH. [TomiOHI 0coGMMBOCTI BiiMivueHO U y (hopMyBaHHI OioMacH KOpeHiB (puc. 3) 3 iCTOTHO
BUIIMM TTOKa3HUKOM 32 BECHSIHUX CTPOKIB CIBOM, 30KpeMa cepesHbo0araropidyHa 0ionpolyKTHBHICTb 32 BECHSHOTO CTPOKY
ciBOu 8,7 T/ra'y cupiii ta 1,82 1/ra'y cyxiil pedoBHHI, a 3a IiTHHOrO — 5,5 T/Ta Ta 1,24 1/ra BitnosiaHo. [1pyu oMy MiHJIHMBICTH
cepesiHbo0araTopiyHNX 3Ha4eHb Y MDKpIYHOMY BHpa3i OyJia 1ie BUIIOT IIOPIBHSHO 13 MOKa3HUKaMK c(hOpMOBaHOI Ha/[3eMHOT
GiomacH 1 ckiaa Jyist BECHSIHOTO CTPOKY CIBOM 3a CTaHJapTHOTO BIAXWIJICHHS y 3HaueHHI 3,76 T/ra rpu koedinieHTi Bapiamii
43,18%, a st mitHBOTO CTPOKY — 2,11 T/ra Ta 38,34% BiAMOBIIHO.
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Puc. 2. [Toxazuuku copMoBaHoi HaJA3eMHOI 0ioMacH POCJIMH peAbKH oJiiinoi, 2014-2023 pp.
(BepxHiii psia rpagikiB cupa 6iomaca, HUKHIN — y cyxiil pedoBuHI
(nJ1s1 BCixX Mo3uLis 3J1iBa BeCHSIHNI CTPOK, cNIpaBa — JIiTHill CTPOK ciBOM)

201/

2014 | P41 | | |
2 4 6 8 10 12 14 16 18 1 2 4 5 6 _7 8 9 10
CdopmoraHa biomaca kopeHis, T/ra CdopmoBaHa KOpeHeBa GioMaca, T/Ta
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BioMaca KOPEHIB Y CyXiil peuoBHHI. T/Ta Biomaca KOpeHiB y CyXilf pedoBHHI, T/Ta

Puc. 3. Iloxkasnuku copMoBaHOi KOpeHeBOI 6ioMacu POCJIMH peAbKu oJiiiHoi, 2014-2023 pp.
(BepxHiii psia rpagikiB cupa 6iomaca, HUKHINA — y cyxiil pedoBuHi
(a1t cix Mo3uLis 3/1iBa BeCHSIHUI CTPOK, CIIpaBa — JIiTHil cTPOK ciBON)

OTpuMaHi OKa3HUKHU JUIsl PEbKH OJNIHHOI, 3 OISy Ha JOCIIJDKEHHS 1HIIMX aBTOPIB, SIKI BUBYAIH TPOILYKTHB-
HICTb PI3HMX BUAIB CHJAEPAIBHUX KYJIbTYp (OypKyHY Oisioro, ripuuii 01101, TpedKkH, BUKH SIpOi, JIIOIMHMHY O1J10T0, TOPOXY,
PAMY 31aKOBHX KYIBTYDP) [2, ¢. 55-60; 5, 13—15; 8, ¢. 68-96; 13, ¢. 123-125; 17, c. 197-211] 3 onisay Ha BapiaTUBHICTH
I'TK nepioxy nocnimkens (koediient papianii Ha pisni 19,0%), xoedinienty nocymmusocrti (I ) (C = 27,40%) Ta xoe-
¢inienty sponoxenns (1)) (C, = 22,55%) no3Bosisie BiaHECTH PebKy ONiHHY 0 TIEPCIIEKTUBHUX KyIbTYp /Ul 3a0e3me-
YEeHHSI TEXHOJIOT1H Pi3HOIIIaHOBO cHJiepallii Ik OCHOBHOT'O (BECHSHOTO), TaK 1 MPOMDKHOTO (JIITHBOTO) CTPOKIB CiBOM.

3aciyroBye Ha OCOOMUBY yBary Koe(ili€HT MPOIYKTUBHOCTI KOPEHEBOI CHCTEMH PEIbKHU OJIITHOT 3a CIIiBBIIHO-
HICHHSM C(OPMOBAHOT HAJI36MHOT Ta MiI3¢eMHOT (KOPEHEBO1) OioMach. Y cepelHbOMY 3a MEPioJl OCIIHKECHB JIJIsl BECHSI-
HOTO CTPOKY CiBOM pellbKH OJIiHHOT el ITOKa3HUK CTaHOBUB (3 pO3paxyHKy Ha 16 0OliKOBUX AUISIHOK y KOKHHMH PiK CIIO-
crepexenp) 3,34 (npu C_ = 22,5-34,54%) nns nitasoro — 3,36 (nmpu C = 20,8-36,88%). ¥V cyxiii peuoBuHi 11i TIOKa3HUKH
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cranoBwin 2,08 (31,9-40,70%) ta 2,27 (29,9-37,98%). [Ipu mpomMy MiKpidHE BapilOBaHHsS y MEKaX CIIiBCTABJICHHS
Cepe/IHIX 3HAuCHb CTAHOBWIIO 3arajibHy BapiaTuBHICTH 22,8% s cupoi 6iomacu Ta 33,5% i OioMacu y cyXiid pedo-
BUHI. 3 OISy Ha JgoCipkeHHs [8, ¢. 78—-84; 25, c. 37—-40; 30, c. 165—167], orpumaHi AaHi BKa3yrOTh Ha IBUIKI TEMITH
POCTY POCIIMH PEJIbKH OJIIHHOT JJIsl 000X YaCTHUH POCIHH 3 MapUTETHUM PO3BUTKOM HaJ[3€MHOT MacH Ta HasIBHOCTI YyT-
JIMBOT CTpec-peakxiii 3a MoripiieHHs IPYHTOBUX YMOB 3 ITO3MLIT 3BOJIOKEHHSI, aepallii Tomo. Ciriji 3ayBayKUTH, 1[0 BUCO-
KWl piBeHb Bapiallii y 3araJlbHOMY MacHBi OTPHUMaHMX JIaHUX OKa3HHMKa ITPOJYKTHBHOCTI KOPEHEBOI cuctemMu (puc. 4)
HIATBEPIDKYE JaHl MO0 CKIIQJHOI 11I0THITIYHOT CTPYKTYPU CHAEPAJIBHOIO arpoLeHo3y pelbKu ofiiHoi [16, ¢. 58-65]
Ta opMyBaHHS BiJIIOBIAHOT SIPYCHOCTI SIK y CTPYKTYp1 Ha/I3eMHOI, TaK 1 kopeHeBoi 0iomacu. [Ipu 11boMy 3HauSHHS KOe-
(ilieHTy MPOIYKTUBHOCTI KOPEHEBOI CUCTEMH PEAbKH OJIMHOI 32 BKa3aHUM CEPeIHbOPIYHUM 3HAUEHHSM B 1HTEpBaJi
2,37-4,10 ans BecHsiHOTO Ta 2,82—6,83 [1s JIITHHOTO CTPOKY BUKOPHCTAHHS 13 3pOCTAHHIM TMOKA3HUKA Y POKH 13 BUpa-
JKEHUMHU CTPECOBUMH TiJPOTEPMIYHUMU peKUMaMK (puc. 4) — 1e pa3 JO0BOJATh a/IallTUBHICTh PEIbKU OJIIHHOT Ta MOXK-
JIUBICTB i1 BUKOPUCTAHHSI SIK TOKPUBHOT Ta CUIEPaIbHOI KYJIBTYPH 32 YMOB JIITHHOT IPOMDKHOT cuaepauii (micsnKHUBHUN
Ta MICJISTyKICHUH BapiaHTH 3aCTOCYBaHHS).
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Puc. 4. KoediuieHT NpoayKTHBHOCTI KOPpEeHEBOI CUCTEMHU peabKHU OJ1ilHOI 32 Pi3HUX CTPOKIB ciBOH,
2014-2023 pp. (a151 KOKHOT0 POKY JaHi 0 16 001iKOBUX MaiiIaHYHMKIB OKPeMO 1151 BECHSIHOTO
Ta JiTHBOTO0 CTPOKY ciBou (N=320))

Le » miaTBepKYEThCS JaHUMHU TOCIiDKeHb [8, ¢. 82—83], ne koedilieHT NPOAYKTHBHOCTI KOPEHEBUX CHUCTEM
TaKdAX KYJIBTYp sIK Tipuuils Outa cranoBuB 3,7—4,1, OypkyH Oinuit — 2,7-2,9, Buku spoi — 1,9-2,1, rpeuku — 3,2-3,7
a peabku oniitHol — 2,9-3,4. [linBuieHHs MoKa3HUKa NPOAYKTHBHOCTI KOPEHEBOT CUCTEMHU PEIbKH OJIIHHOT 3a apuau3arii
YMOB Tiepiofy 1 Bererarii Bka3ye Ha pOCTOBY aJaNTalilo [[bOr0 BHJY 3 MOXKJIMBICTIO TIPUCKOPEHOTO (hOPMYyBaHHS Hajl-
3eMHOT O10MacH 3a IIeBHOTO (i310JIOTYHOTO «BiJICTaBaHHS» y (POPMYBaHHI KOPEHEBOI CUCTEMH, 1110 JI0 peui OyIio ImiaTBep-
JUKEHO SIK 3arajlbHUH aJIlalTHBHUI MEXaHI3M JIMKHX XPECTOLBITHX BUAIB pociiuH [28, ¢. 1-4]. Ciij TakoxK BiIMITUTH, 10
3MiHa BEJMUMHHU KoedillieHTa i3 po3psaHocTi 3—4 1i1st CUpOi ped4oBUHH J10 po3psiaHocTi 2.0-2,5 y BUpa3i cyX0i pe4oBUHU
IOB’sI3aHa 13 BUIIMM 3HAUEHHSIM BMICTY CYXHMX PEUOBHMH Yy KOpeHeBil Oiomaci. [[yisi BeCHSHOTrO poKy CiBOM CHIBBiIHO-
HICHHS BMICTY CyXOi PCUYOBHMHHU Yy KOPCHEBIi 0ioMaci Ta HaJ3eMHii 0iomMaci CKJIaio y CepeIHbOMY 3a Mepio]] BUBYCHHS
koedimieHT 1,63 a1t TITHHOrO CTPOK CiBOM BKa3aHE CITIBBITHOIICHHS CTaHOBUIIO 1,44,

KopessiiiHM aHasi3oM MiATBEPKEHO BHIIE 3p0o0JieH] BUCHOBKH IL[O0 POJIi TiIPOTEPMIYHUX YMOB y MOXKIIH-
BOMY PiBHI JIOCSTHEHHSI 3arajibHOi 010MPOyKTHBHOCTI POCIIMH PeibKH oJliiiHoT (Tadu. 1).

3a BeIMUMHOI0 KopessiiiitHoro rpada nepmoro tumy (Graf G) ¢popmyBaHHs sIK HaJI3EMHOT, TaK 1 IMiA3eMHOI (Kope-
HeBol) OioMacu poCiIMH PeAbKH OJIIHHOT MaJlo HAWBUIY CyMapHY 3aJIe)KHICTh MOAYJIBHUX YMCIOBUX 3HAUeHb KOoedili-
€HTIB KOpeJsilil 3 MO3ullii BaroBux xapakrepuctuk pociunu (iHtepBan 7.30-7.61). Cepen rigpoTepMiyHUX YHMHHHUKIB
Tepiofy Bererallii BkasaHui HokasHuk OyB MaKCHMaJIbHUM IS MifipoMeTeoposioriunux koediuientis takux sk I'TK, I , K,
(y cepennbomy >7.70). Cepen napameTpaibHUX (HaKTOPIB CyMa OmajiB BifirpaBaja y cucteMi pOpMyBaHHs 3arajibHOT
010MPOYKTUBHOCT] POCJIMH OB ICTOTHE 3HAYEHHsI HDK PIBEHb CepeHb01000BOT TeMIieparypu (KOoedillieHT CHiBBij-
HouleHHst 1.52) Ta BiJHOCHA BOJIOTICTb MOBITps (KoediwjieHT criBBigHomeHHs 2.18). [Ipyu oMy 3a HarpsSIMOM 3aJI€KHOCTI
BCTAHOBJICHO, 10 PiBEHb 3arajbHOI 0I0MacH POCIMH PEeIbKH OJIIHOI 3 BUCOKUM PIBHEM NPOTHO30BaHOI HMOBIPHOCTI
3pocTaruMe 3a 301IbLICHHS KUTBKOCTI OIa/iiB (dyx=92,2%) Ta BUCOKHMX 3HAYEHb TiJIPOTEPMIYHUX KOS(IIIEHTIB 1 CITIBBiJ-
HOIIICHD (dyx=81,0—88,4%).

SIKIIO CIIBCTaBUTH OTPHMAaHI 3aJIe)KHOCTI 13 MOJEIBHUMH IapaMeTpaMu, SIKi 3aKjiajajich y HPOTHOCTHUYHI
Mozeni opmyBaHHsI Oiomacu JJisl TAKMX BUIB SIK pillak sIpHid Ta 03UMUM, Tipynils Oijia y BapiaHTax iXx pi3HOLIJILOBOTO
BUKOpUCTaHHs [24, c. 23-27; 27, c. 147-150], To cnij 3ayBakuTH, 1110 peAbKa OJiliHA Ma€ MEBHI MepeBark MioJ10 MOKa3-
HUKIB KJIIMaTHYHOI ajanTtaiii. 30kpeMa, BXKe BiJMiueHa 3[aTHICTh 0 IHTEHCUBHHX POCTOBHX IPOLECIB 32 3HIKECHOTO
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Tabauns 1. Koeginientn xopeasuii [lipcona 3ajieskHocTi noka3HuKiB 0ionpoxyKTUBHOCTI pebKH 01iliHOT
BiJI rigpoTrepMiuHuX mapamMeTpiB BererauiiiHoro nepioxay (1/1s cmiibHOI cUCTEMH 3icTaBJIeHHS CTPOKIB
ciBOU—noBTOpeHb—POKIB (N=160))

1 2 3 4 5 6 7 8 9 10 11
1 -0,40 0,49 0,91 0,96 0,91 0,95 0,95 0,96 0,51 0,52
2 0,02 0,71 0,62 0,71 0,44 0,53 -0,48 0,51 0,54
3 0,29 0,37 0,29 0,52 0,36 0,49 0,35 0,28
4 0,99 1,00 0,87 0,93 0,90 0,57 0,61
5 0,99 0,91 0,96 0,94 -0,56 0,60
6 0,87 0,93 0,90 0,57 0,61
7 0,94 0,99 0,41 0,40
8 0,97 0,63 0,66
9 -0,49 0,49
10 0,96
7,56 4,96 3,46 7,78 7,90 7,78 7,30 7,86 7,61 5,56 5,67
0,69 0,45 0,31 0,71 0,72 0,71 0,66 0,71 0,69 0,51 0,52

Hpumitki: r = [0,0[-0,4| Bincyrniit abo cmadkuii 38°s30k; r = [0,4/-0,7| Ilomipruit 38’s30k; r = |0,7|-{1,0| CubHuMiA 3B’s130K.
1=Onamu (Mm); 2=Cepennbonobosa Temmneparypa (°C); 3=Booricts nositpst (%); 4= TK; 5= ; 6=K ; 7=Buxiy micTrocTe0108B0i (HaI3eMHOT)
6iomacu (1/ra); 8=Buxin kopeneBoi 6iomacu (1/ra); 9=3araibHa Giomaca pociuH (T/ra); 10=KoedirieHT npomyKTHBHOCTI KOPEHEBOT CUCTEMH
(y cyxiit pedoBuHi); 11=YacTka KopeHEBHX 3QJIMIIKIB y 3arajibHil cyxii 6iomaci pociut (%); ** I'pad I'; *** I'pad G'. PiBeHb 3Hady1oCTi U151
p < 0,05, intepan r=0,15-0,19, w1 p < 0,01 r=0,20-0,25, must p < 0,001 r>0,25.

TeMIEepaTypHOTO PeXHMy Tepiomy Beretamii. I{e 0cobmmBO XapakTepHO 3a PaHHBOBECHSIHHX CTPOKIB CiBOM peIbKH
omiitaoi. Taxk, y cepemapomy 3a 10 pigHMiA mepiox AOCTIHKEHb CEPEeAHBbOI000BA TEMIIepaTypa MoBITpsA Oyiaa Ha piBHI
14.5 °C 3a mepion kBiTHI—4epBHS. Takuii piBeHb TEMITEPATYp LTS TipUHIli 611101 1 piraKy sporo Bke CIPUATHME 3HIKESHHIO
TEMIIB POCTOBUX IMPOIECIB Ta BEIMYMHHA C(HOPMOBAHOI T€HEPATHBHOI YaCTHHU pocnuH [22, c. 15-20]. Pa3om i3 Tum,
BpaxOBYIOUH BHUIIII PiBHI 3aJIC)KHOCTI IS PEISTUBHUX BENWYHH (BiIHOMICHB, KOS(Dilli€HTIB) y CIIBCTAaBICHHI 10 0a30BUX
KJIIMaTHYHUX TTapaMeTpiB Ha MiAcTaBi y3araiabHeHb [23, ¢. 3—7] ciig odiKyBaTh ORI CKITAIHOI i€papXii 3ameKHOCTEN
MiX OIOTPOAYKTHUBHICTIO POCIMH PEIbKH OJIHHOI 1 KIIMAaTHIHUME TTapaMeTpaMu mepiony ii Bererarii. To6To penbka
oJTiifHa BOJIOJTi€ JOCUTH THYYKUM aallTHBHAM MEXaHI3MOM, II0 BHAUIAE ii cepell IHMMX XPECTOIBITHX BUIIB 3 TMO3UIIIT
MOYKJIMBOCT] BUKOPUCTAHHS Y CUCTEMI MOTIKPUTEPIHHUX MMOKPUBHUX KYIBTYP MPOMI>KHOTO CHAECPATFHOTO BUKOPHCTAHHS.
BucnoBku. Ha mincrasi omiHk# ocobnmuBocTel GopMyBaHHS 3arajbHOI Oi0Macy pOCIHH pelbKH OJiiHOI Ha (oHi
3MIHHHX TiIpOTEPMIYHUX YMOB Tiepiony ii Bererarlii, BCTAHOBICHUI BUCOKUH 11 MPOXYKTUBHUI ITOTEHIIIAN, SIKHHA JO3BOJISIE
HaBITh y BUPa)KEHI CTPECOBI 3a TAPOTEPMIYHUMH YMOBAMH POKH C(pOpMyBaTH HE MEHIIIE 2,5 T/Ta CyX0i peYOBUHH, a B OIITH-
MaubHi poku 3abe3meunty 10 7,0 T/Ta. KopensamiiauM BapiaHTOM aHaji3y Ha OCHOBI PO3MIpHOCTI OTPUMAaHUX KOS(iIi€HTIB
KOPETIsAIii BCTAHOBJICHO, III0 OCHOBHUM OOMEKYIOUMM YHMHHHUKOM DiBHIB (OopMyBaHHS ii OioMacH € BOJOT03a0e3MeueHHs
niepioxy Bereramii. [Ipw oMy 3HaYEHHS CEpeIHROI000BOI TEMITEpaTypH Ma€ IMPOKHUHN Jiala30H BiTHOCHOI ONITUMAIBHO-
cTi B inTepBaii Bix 14 no 22 °C. Buxonsdau 3 11b0T0, HAaHOUTBII TONUTEHUM BapiaHTOM BUKOPUCTAHHS PEIBKH OJIIIHOI B CHC-
TeMi IPOMI’KHOTO Ta CHICPATbHOTO BUKOPUCTAHHS € BapiaHT pAaHHBOBECHSHO CiBOM, a TAKOXK BapiaHT JIITHHOTO IIPOMI>KHOTO
BHUKOPHCTAHHS 31 3MIIIEHHSIM CTPOKIB CiBOM Ha KiHEI[b JIUIMHS—TIOYaTOK CEPITHS U 30H HECTIMKOTO 3BOJIOKEHHSI.

CnHcoK BHKOPHCTAHUX JKepet

1. Byrpum O.B. TeopeTrnKko-MeToI0I0Ti4HI OCHOBH (hOPMYBaHHSI BHYTPIIIHBOTO BYIJICLIEBOTO PUHKY B KOHTEKTCI 30aJaHCOBAHOTO
po3ButKy arpocdepu: monorpadis / 3a pen. O.1. Ipebot. K.: TOB «/IIA», 2018. 386 c.

2.Tagzano S1.M., Boxxerosa P.A., Mamsipuyk MLIT., Tansaenko H.M., Pesniuenxo H.JI. Exosoro-exoHoMiuHa eheKTHBHICTD CHIEpa-
wii y ciBo3MiHi Ha 3porinyBaHnX 3emisix [liBaust Ykpainu. Aepoexonociunuii scypran. 2020. Ne 2. C. 55-62.

3. Tnymenko M.K., Kpymko I".JI. OcoGiuBoCTi 3acToCYBaHHS CHepallil Ta poJib 3eJIeHHX JOOPHB Y MiIBUILIEHHI POIFOYOCTI IPYHTIB.
Bicnux Hayionanwroeo ynisepcumemy 600H020 cocnooapcmea ma npupoooxopucmyearts. 2016. Ne 3(75). C. 173-178.

4.Tonuapyk 1.B., Kosansayk C.f., Humopa ST, JlytkoBebka C.M. JIuHamiuHi MpOIeCH PO3BUTKY OPraHiYHOrO BUPOOHHUIITBA B
Vipaiui. Binauig: TOB « TBOPWy, 2020. 478 c.

5.Tocnonapenko I'M., JIucsirepkuii O.J1. Brimie BUAIB i 103 MiHEpabHUX I00PHB HA BpoXKail CHepabHUX KyibTyp y [IpaBobeper-
Homy Jlicocreny. 36ipHux Haykosux npays Ymancorko2o nayionansio2o yrisepcumemy cadisnuymea. 2014. Bur. 86. Y. 1: Arponomist. C. 13-17.

6. Ho6psix J1.C., Ky3in H.B. VnockoHaneHHs kiacudikaiii mporecis, M0 CIPUYUHSIOTH JrPaJalliio 3eMeNbHUX YTilb. 36ananco-
sane npupoodoxopucmyeanns. 2016. Ne 1. C. 106—-111.

7.3MiHa KiIiMary: Hacmigkd Ta 3axomd amantarii: aHamit. gomoBigs / C.II. IBamtora, O.0. Komowmienp, O.A. MannHOBCEKa,
JLM. Slxymenko; 3a pen. C. 1. Isantoru. K. : HIC/], 2020. 110 c.

8. JIucsircpkuit O.JI. EdekTuBHICTh yIoOpeHHs cuaepalbHUX KyIbTYp Ha YopHO3eMi omigzoneHomy [IpaBoGepextoro Jlicocremy
Vipaiuu: guc. ... kKauz. c.-T. Hayk : 06.01.04 / JTucsepkuii Onexcanp Jleoninosny ; Hair. akaz. arpap. Hayk Ykpainu, Hair. Hayk. neHtp «IH-T
rpyHTo3HaBcTBa Ta arpoximii iM. O. H. CokomnoBcbkoroy. Xapkis, 2018. 246 c.

9.MertoauuHi pexoMeHzamil Uil 3MiHCHEeHHsT OL[IHKM PU3MKIB Ta BPA3IHBOCTI COL[albHO-SKOHOMIYHHX CEKTOPIB Ta MPHUPOIHUX
CKJIaZOBHX /10 3MiHK Kiimary. 2024. URL: https://mepr.gov.ua/wp-content/uploads/2023/06/386nd1.pdf (nara 3sepuenns: 10.05.2024).



THooinbcokuil gicHUK: Cinbcbke 20cN00apcmeo, Podilian Bulletin: agriculture, 59
MexXHIKa, eKOHOMIKA engineering, economics

10. ITucapenxo B.B., ITucapenxo I1.B., [Tucaperxo B.M. Exornoro-ekoHoMiuna eeKTHBHICTh BUKOPHCTAHHS CHACPATIB. EKOHOMIKA.
2012. URL: https://www.pdaa.'edu.ua/sites/default/files/visnyk/2012/03/122.pdf (nara 3epuenns:: 10.05.2024).

11. IMonpoBuit B.M. Onrtumizatist cucteM yIoOpeHHsI B CydacHOMY 3emiiepoOcTBi: MoHorpadis. Pisue: Bomucebki obeperu, 2007.
320 c.

12. Caiiko B.®. OcoGnuBOCTI MPOBEACHHS JOCIIDKEHb 3 XPECTOLBITUMU OMHHUME KynbTypamu. K.: «[HcTUTYT 3emiiepoOcTBa
HAAHp», 2011. 76 c.

13. Cenneubkuii B. M. ITpomyKTHBHICTB COT 3aJI€KHO BiJl CYMiCHOTO 3aCTOCYBAHHSI COJIOMH, CHJIEPATIB Ta OpPraHiYHUX JO0OPUB B yMO-
Bax Jlicocremny 3axifgHoro. Midceioomuuti memamuuHull Haykosuil 30ipnuk «3poutyseare semnepoocmsoy. 2019. Ne 71. C. 123-127.

14. Crparerisi HU3bKOBYIJICLIEBOTO PO3BUTKY YKpainu 10 2050 poky, MmiAroToBlieHa 3a TEXHIYHO! MIATPUMKH MPOSKTY ATCHT-
crBa CILIA 3 mixHapoxHOro po3BUTKy «MyHinumaneHa eHepretiuHa pedopma B Ykpaini». (mpoekrt). 2022. URL: https:/menr.gov.ua/
news/31815.html (nara 3epuenns:: 10.05.2024).

15. LHumopa S.IN, Heinuk M.M., Hinyp .M., Ioniugyx M.1. Cuzneparist sik 6a30Ba ckiaioBa Giosorizarii cy4acHuX CHCTEM 3eMJIe-
pobctBa. Monorpadist. Binnwist: Bugaseis TOB «lpyx», 2022. 770 c.

16. Huropa S1.I Ouinka e(eKTUBHOCTI KOHCTPYIOBaHHsI arpodiTOLeHO3iB Ta YI0OPEHHS peIbKU OJIIHHOT Ha OCHOBI MOJTY/IbHO-BiTa-
niterHoro merony. Citbewbke cocnooapemeo ma aicisnuymso. 2019. Ne 3(14). C. 57-78.

17. Hugopa ST, Luopa T.B. Penpka omniiina. Crparerist BUKOPUCTaHHs Ta BUpolyBaHHs: MoHorpadis. Binuuist: TOB «Hinan
JITI», 2015. 624 c.

18. Xaputonenko P.A., byrenko €.B. Ouinka BBy JerpaaliilHiX MpoLeciB Ha MPOXYKTHUBHUI MOTEHIia CUIbCHKOrOCoap-
cbkux 3emenb: MoHorpadis. K.: HYBIll Ykpainu, 2019. 204 c.

19. Xpomymmna JI.A. Exosorizaiiist CiTbChKOTO TOCIIONAPCTRA SIK OCHOBA SKOJIOT0-CKOHOMIUHOT Oe3neku. Bichux Cymcokoco Hayio-
Hanvhoezo azpaproeo yuieepcumemy. Cep. Dinancu ma kpeoum. 2008. Ne 1. C. 278-283.

20. Hxyparos O.1., Ipe6or O.I., Byrpum O.B. Konuerntist po3BuTKy opraniuHoro 3emiepodcrsa B Yipaini 10 2020 poky. Kuis,
2014. 16 c.

21. Ulysap I.A. Cuzeparu B cydacHoMy 3emiiepo0OctBi. [Bano-OpankiBesk: Cumdonis dopre, 2015. 156 c.

22. Ahmad P. Oilseed Crops. Yield and Adaptations under Environmental Stress. John Wiley & Sons Ltd, The Atrium, Southern
Gate, Chichester, West Sussex, PO19 8SQ, UK, 2017. 310 p.

23. Akbarzadeh A., Katsikas S. Identifying and Analyzing Dependencies in and among Complex Cyber Physical Systems. Sensors.
2021. Vol. 21. Ne 5. 1685 p.

24. Asgari A., Darzi-Naftchali A., Nadi M., Saberali S.F. Improvement in canola yield and growth indices and water-use efciency
with subsurface drainage in a humid climate. Paddy Water Environment. 2021. Vol. 19. Ne 1. P. 23-33.

25. Blaha L. Importance of Root-Shoot Ratio for Crops Production: A Review. Current Topics in Agricultural Sciences. 2021. Vol. 1.
P. 37-49.

26. Bodner G., HImmelbauer M., Loiskandl W., Kaul H.-P. Improved evaluation of cover crop species by growth and root factors.
Agronomy for Sustainable Development. 2010. Vol. 30. P. 455-464.

27. Dorsainvil F., Durr C.C., Justes E.E., Carrera A. Characterisation and modelling of white mustard (Sinapis alba L.) emergence
under several sowing conditions. European Journal of Agronomy. 2005. Vol. 23. Ne 2. P. 146-158.

28. Kashyap A., Kumari S., Garg P., Kushwaha R., Tripathi S., Sharma J., Gupta N.C., Kumar R.R., Yadav R., Vishwakarma H.
Indexing Resilience to Heat and Drought Stress in the Wild Relatives of Rapeseed-Mustard. Life. 2023. Vol. 13. Ne 3. 738.

29. Poorter H., Niklas K.J., Reich P.B., Oleksyn J., Poot, P., Mommer L. Biomass allocation to leaves, stems and roots: meta-analyses
of interspecific variation and environmental control. New Phytologist 2012. Vol. 193. P. 30-50.

30. Thornley J.H.M. Modelling shoot: root relations: the only way forward? Annals of Botany. 1998. Vol. 81. P. 165-171.

31. Tsytsiura Y.H. Modular-vitality and ideotypical approach in evaluating the efficiency of construction of oilseedseed radish
agrophytocenosises (Raphanus sativus var. oleifera Pers.). Agraarteadus. 2020. Vol. 31. Ne 2. P. 219-243.

32. Wahlstrom E.M., Hansen E.M., Mandel A., Garbout A., Kristensen H.L., Munkholm L.J. Root development of fodder radish and
winter wheat before winter in relation to uptake of nitrogen. European Journal of Agronomy. 2015. Vol. 71. P. 1-9.

33. Wong J. Handbook of statistical analysis and data mining applications. Cambridge, Academic Press, 2018. 589 p.

Tsytsyura Ya. G.
Candidate of Agricultural Sciences,
Associate Professor at the Department of Agriculture, Soil Science and Agrochemistry,
Vinnytsia National Agrarian University
Vinnytsia, Ukraine
E-mail: yaroslavtsytsyura@ukr.net
ORCID: 0000-0002-9167-833X

ESTIMATION OF REGULARITIES OF OIL RADISH BIOMASS FORMATION
FROM THE POINT OF VIEW OF ITS GREEN MANURE DIFFERENT TERM USE

Abstract
The expediency and effectiveness of green manure farming systems for fulfilling the tasks of the national strategy for soil
conservation and soil rehabilitation on the basis of world experience and threats and challenges formed by modern trends in the design
and implementation of innovative technologies for growing major crops are substantiated. The peculiarities of formation of above-
ground leaf and root biomass of oil radish plants for its use as an effective candidate in the system of the main (field-occupying) or
intermediate (post-harvest, post-mowing) crop rotation component for technological green manure were investigated. The evaluation
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was carried out according to the principles of overall bioproductivity and adaptability of maintaining the appropriate levels of the
indicator, taking into account the stressful hydrothermal conditions of the crop growing season and the use of conjugate analysis of
the trait value and climatic conditions by the parameters of hydrothermal coefficient, aridity coefficient and moisture coefficient in a
ten-year research cycle. The coefficient of productivity of the root system of oil radish plants in terms of the ratio of aboveground and
root biomass was analysed and conclusions were drawn about the possibility of growing oil radish in variants of stressful summer
intermediate green manure. The sensitivity of the plant bioproductivity index and its derivative indicators, which are determined from
the point of view of determination and forecasting, was assessed by correlation analysis in order to evaluate the suitability of the
respective territories for the effective use of oil radish as a candidate for bioorganic green manure technologies without fertilisation.
The optimal conditions of environmental factors in terms of moisture and daily temperature regime were formed to obtain a stable level
of leaf mass yield at the level of 20 t/ha in accordance with the basic requirements for green manure crops.

Key words: green manure technologies, bioproductivity, leaf and stem mass, root biomass, root system productivity coefficient.
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OIITUMIBALIIA COPTOBOI'O CKJIIAQY PUXKIIO

AHnomauisn

Ha ocnosi onpayrosanns Jlepoicagnoco peecmpy copmie pociun, npuoamuux 0is nowupents ¢ Yxkpaini na 2024 pix i Ogiyiii-
HUX ONUCI8 COPMIB POCIUH MA NOKA3HUKIE 20CN00apcbkoi npudamuocmi, npedcmasnenux y Bionemensax « Oxopona npas na copmu poc-
JUHY, posmiwenux y Inghopmayiiino-0osiokosii cucmemi « Copmy 6CmMAaH08IEHO HACIYNHEe: HAUGUWA YPOHCAUHICTNG HACIHHS PUICIIO
o03umoeo Oyna xapakmepua 01 copmig: 1IP46B31 — 38,6 y/ea, Onasa — 37,6 y/ea, Oxcana — 35,9 y/ea ma I[IP46B10 — 35,8 y/ea.
Hatisuwuii emicm orcupy manu copmu: Ensic — 46,5%, Excacon — 46,4%, Henvcon — 46,1 y/2a. Hatibinvuwe 6inka Micmunocs y copmis
Cmapm — 24,0%, Tpuaneenv — 22,6%, Onasa — 22,3%, Onyc — 22,1%. Hatinuoccuuii émicm epyko6oi kuciomu 6y6 6CMaHo8IeHUll y
nacinni copmie Onyc — 0,08%, IIP46B10, [IP46B3 1, Excazon, Onasa Cmapm, Oxcana —no 0,1%. Hatimenwie eniokozunonamis micmu-
nocs y nacinni copmie Onyc ma Cmapm — no 0,6%. Hauibinvworo 3umocmiticicmio giosnauanucsi copmu Oxcana — 8,3 6anu, Onaea —
8,2 banu. Haticmitkiwumu 0o eunsieanus pociut gusigunucs copmu IIP46B31, Henvcon — no 9,0 6anie, Cminyya, Onyc —no 8,9 banis.
Haiibinow cmitikumu 0o nocyxu 6yiu copmu Onaea — 8,7 6anu, [IP46B31, Okcana — no 8,6 6anis. Haticmitikiwvuumu 00 0CUnaHHs
Hacinus 6ynu copmu Onyc — 7,8 6anis, [IP46B10 — 7,7 6anie, Cono, Cminyya — no 7,6 banis.

Mamemamuuno-cmamucmuyHuM aHAI30M KibKICHUX NOKA3HUKIE COPMI8 PINaKy 03UMO20 BCMAHOGIEHO CUTbHULL He2amugHULl
KOPeTAYIIHUL 36 A30K MIJHC YPOUCAUHICIIO HACTHHS A 8MICIOM epyKosoi kuciomu y Heomy (1 =— 0,800), misxc emicmom epyrkosoi kuciomu
ma enroxosuronamis (r = — 0,697), cepeoniti no3umuHutl 36's130K Midic YpOsrCatiHicmio HACIHHSA ma nocyxocmitikicmio copmis (r = 0,619).

Cepeo copmis pudicito spoeo Haleuwa ypolcatiHicms HAciHHs Oyna ecmanosnena y copmy €spo 12 — 20 y/ea, naiibinvuie scupy
micmunocs y nacinni copmy Mipasie — 43,2%. Kopenayitino-peepeciinoio 3a1eicHicmio 8Us8NIeH0 CUTbHUL He2AMUBHULL KOPenayiiuHULL
36'130K MIDIC YPOUCAUHICIMIO HACIHHS PUIICTIO sipo2o ma emicmom y wbomy oiaka (r = — 0,656), cunbHuil no3umuHull KopeusyiiHuLl
36'5130K Midic éMicmoM y HACIHHI dcupy ma oinka (r =— 0,762).

Knrouosi cnosa: pusiciti o3umuil, pusiciil Apul, copmu, RPOOYKMUGHICHb, CIMIUKICMb, SKICMb RPOOYKYil, niodip.

Beryn. Puxiii nocisuuii (Camelina sativa) — onifiHa oqHOpiYHA KYJIBTYpa, 10 HAJIEXKHUTH 10 POANHU Brassicaceae.
Outist prXKII0 XapaKTepU3y€eThCs IMiJABUIIEHUM BMICTOM IOJIHEHACHYEHHMX JKUPHUX KHCIIOT, 30Kpema JiHoieBoi (20%)
Ta JiHosneHoBoi (32%), a TakoK BHCOKMM BMicToM OMera-3 »KHPHHX KHCIJIOT, OCOOJIHMBO ajb(a-IiHOJICHOBOI KUCIIOTH,
TOMY BB@KA€THCS I[IHHOIO AJETEPHATHBOIO PUO'TIOMY JKHPY 1 MOXKE BUKOPHCTOBYBATHCS JIUISI CHIO’KUBAHHS JIIOJIMHOIO,
SIK KOPMOBOT T0OAaBKM JJIsl TBAPHH 1 JUII BUPOOHMIITBA 010/jM3€IbHOTO ManuBa. J[o TOro » 3 PrKito MOXKHA OTPUMaTH
onii Habararo Ounble, HiX 3 pinaky. A cobiBapTicTh Takoi oiii Oy/Je Ha ITOJIOBUHY HIXKYOIO Bij pinakoBoi. Lle Tomy, o
pOcCiMHa HE BUMArae CTapaHHOTO JOTIISIAY, IMiJ1 Hel IPaKTU4HO He Tpeba BHOCHTH JOPOTHX MiHEpaJIbHUX TOOPUB, BOHA HE
YpaKyeThCsl IIKiTHUKaMH 1 xBopobamu [10].

Puxiii noOpe aganToBaHU 10 BUPOILYBAaHHS B PETiOHAaX 3 MOMIPHUM KIJIIMaTOM, aje 33J0BUILHO MEPEHOCHTH
LIMPOKUH Jiana30H KIIMaTHYHUX YMOB, pOCTe Ha OIIHUX IPYHTaX Ta 3 00MEKEHUM BOJOIOCTaYaHHSIM, 110 POOUTH HOTO
MIPUAATHUM JJISl BUPOIIYBaHHS Y TIOCYIIIMBUX PErioHax.

Ha croromni B YkpaiHi mOCiBHA ILIOIIA PUXKIIO 3aliMae 5—6 THC. Ta, Mo cKianae 3% Bia yCiX OMIHHUX KyIBTY.
Haii6inpie BUpOLIYIOTh PYOKiM TOJIOBHMM YMHOM Yy IIBHIYHINA yacTHHI JliBoOepexHoro Jlicocreny. BpaxoByroun HeBH-
0arMBICTb KYJIBTYpPH, 1 OCIBHI IO MOXKYTh OyTH 301ibIIeH] y 3—4 pa3u. Ase Ist [bOro HeoOXiaHO MitiopaTH BUCO-
KOIIPOJYKTHBHI COPTH 3 OTPUMAaHHSIM BHCOKOSIKICHOTO HACIHHSI, 3 SIKOTO MOYKHA OTPUMATH BIATIOBIHY oJIito [8].

Cy4acHi HarpsIMKH CeJIEKIiT COPTIB PHIKII0 OPIEHTOBAHI Ha 330BOJICHHSI BUMOT II0JI0 MiJBHIIEHHS HOTO yporKaii-
HOCTI 3 ypaxyBaHHSIM KOHKPETHHX OCOOJIMBOCTEIl HaBKOJIMIIHBOTO CEPEIOBHINA, IIEPEpOOHOi Ta XapuoBOi MPOMHUCIIO-
BocTi. CTBOpEHHSI BUCOKONPOAYKTHBHUX COPTIB PHXKIIO repeadadae 6e3nocepesHe 301abIeHHs TOTEHIIHHOT TPOYKTHB-
HOCTI POCJIMH, a TAaKOXK ITiIBUIIEHHS CTIMKOCTI POCIHH JI0 HECTIPUSATIANBUX (akTopis cepeposuia [3].

BaxmiBuM HanpsiMoM BHOOpPY COPTIB PUIKIIO € SIKICTh CHPOBHHU IIOJI0 HANPSIMY 1X BUKOpHCcTaHHs. [1pu Bupoury-
BaHHI COPTIB Xap4oBOT0 HAIPSIMy OCHOBHUMH iX 3aBJaHHSIMH € 301IbIICHHS BMICTY OJIii B HACIHHI 1 TIOJIIMIIEHHS 11 SIKO-
cTi. SIKicHI 0COONMBOCTI 1 raly3b BUKOPHCTAHHS OJii BU3HAYAIOTHCS CKIIAJIOM KUPHHUX KHUCIOT. Lle BifcyTHICTH epyKoBOT
KHCJIOTH, ajle HeOa)KaHUM € 1 BUCOKHH BMICT JIHOJICHOBOI KHCJIOTH. Takok BaXJMBO MiAiOpaT COpTH 3 PiBHOMIpHUM
1 paHHIM JI03piBaHHIM HAaCIHHS, CTIHKUMH MPOTH BIJISITAHHS cTeOia 1 10 BIUTUBY XBopoO. [Ipu BupoIyBaHHI pHxKifO 11
TeXHIYHMX LJIel HeOOXiJHO MiAiOpaTh COPTH 3 MiJBUIICHUM BMICTOM y HaCiHHI piBHS epyKoBoi Kuciotu [4; 9].
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[Ipu BupoIyBaHHI IPOro pilaKky BayKJIMBO OOMpPATH COPTH 31 CKOPOUSHUM TiepionoM BereTalii. PociuHu prokito
JIOCUTD CTIIKI IPOTSIrOM YChOTO BETeTaI[lfHOTO Nepioy MPOTH IMOIIKO/PKEHHSI XBOPOOaMH 1 pi3HUMHU BUAAMH IIKIJHUKIB.
MOKIIMBO, 1€ 3HAYHOIO MIpOIO MOB'SI3aHO 3 MAJIMM TTOIIUPEHHSM KYJIBTYpH Y BUpOOHUITBI [1].

Mera. [lociipKeHHs] TIPOBOAMIIM Ha OCHOBI OINpaltoBaHHsl J[ep)kaBHOTO PEECTPY COPTIB POCIHH, MPHUAATHUX IS
niowrpeHHs B Ykpaini Ha 2024 pik [2] i O¢iuifiHuX onmciB cOpTIB POCIIMH Ta NOKa3HUKIB TOCIIOAAPCHKOT IIPUAATHOCTI, MPe/-
craBieHnX y bronerensx «OXopoHa IpaB Ha COPTH POCIHHY», po3MiteHux y [ndopmariiiino-noBiakosii cucremi «Copm» [7].

CopTtu prXKir0 03UMOTO, BIAMIOBITHO 10 A€PXKaBHOT KBai(iKaliitHOT eKCIIePTH3H, I BU3HAYESHHS IIPUATHOCTI 10
MOLIMPEHHsI B YKpaiHi 30KpeMa OLIHIOIOTh 32 YPOXKalHICTIO HACIHHS, BMICTOM y HbOMY KUY, OiJIKa, €pyKOBOi KUCIIOTH,
IJTFOKO3MHOJIATIB, CTIHKICTIO 10 XBOPOO, IIKIHUKIB, HECIIPUATIUBHUX [TOTOJHUX YMOB, 30KpeMa IOCYXH 1 3MIMOCTIHKOCTI,
BUJISITAaHHSI POCIIMH 1 ocuraHHs HaciHHs. COPTH PUXKIIO SIPOTO OLIHIOIOTH 32 YPO)XKalHICTIO HACIHHS, BMICTOM y HbOMY
XKHPY, OlIKa, epYKOBOi KUCIOTH Ta CTIMKICTIO IO OCUITaHHS HAaciHHS [6].

BigHocHa CTIHKICTB COPTIB PHIKIIO 10 XBOPOO, ITOCYXH, HECIIPUSTIAMBUX YMOB 3UMIBII, BUJISTAHHS POCJIUH 1 OCH-
MIaHHS1 HACIHHS BU3HAYA€ThCs 3a JeB’ sITnodaibpHo0 miKajow (1-9 Gaiis), 3a sikoro 9 OaiiB BiANOBiAae HAWBUIIHN CTiiKO-
cTi, a 1 6an — HaltHmxK4iii. BUKOpHCTOBYETHCS Taka rpajauis: 9 6aniB — CTIHKICTb BiMiHHa; 7 GaJliB — CTIHKICTh 100pa;
S GautiB — CTIMKICTh 33710BiJIbHA; 3 Oasil — CTIMKICTh Morana; 1 0aj — cTilKicTh Iyxe morana [6].

[Toka3HUKH, 32 SKUMH MPOBOAMIN OLIHKY COPTIB PHIKiIO, BCTAHOBJIIOIOTHCS BiANOBiAHO 10 MeToauku nmpose-
JICHHSI eKCIIEPTHU31 COPTIB POCIIMH IPYIU 3€PHOBUX, KPYII STHUX Ta 36pHOO00OBUX Ha PUIATHICTH JI0 NOMIMPEHHS B YKpa-
1Hi. Jlociqu mpoBOmIIKCS Ha AiTssHKax 10-25 M? y 4oTHpupa3oBiit moBTOpHOCTI [6].

BuzHayeHHs CTIHKOCTI COPTIB PHIKIIO 10 OCHOBHUX XBOPOO 1 LIKITHUKIB IPOBOJIMIIM 32 BiZICOTKOM ypa)KEHUX pOC-
JIVH, BIJIIOBIJIHO /10 BUMOT METOIMKH [5], CTIHKICTH 10 MOCYXH 1 HECHPHUATIMBUX YMOB 3UMIBJI BU3HAYa M HAa OCHOBI
Bi3yaJIbHOI OLIIHKM POCIIMH BIIPOJOBX Beretauii. [IpoBoamiIM MOpiBHSHHS TOCIIDKYBaHUX MOKAa3HUKIB HA OCHOBI Marte-
MaTHYHO-CTATUCTUYHOTO KOPEJSILiHHO-perpeciiiHoro anamisy.

Bukiian ocHoBHoro marepiany gocaixkenns. [lo JlepxaBHOro peecTpy COpTiB POCIHH, HPUAATHHX [0 MOUIH-
penns B Vkpaini Ha 2024 pik BKIoueHO 12 COpTiB PHIKit0 03UMOTO. IX XapaKTepHCTHKA 3MiHCHIOEThCS 32 MOKA3HUKAMH
YPOXKalHOCTI HACIHHS, BMICTY Y HbOMY JKHPY, OlJIKa, epyKOBOi KUCIIOTH, IJIFOKO3MHOJIATIB, @ TAKOXK MOKA3HUKIB CTIHKOCTI
JI0 HECHPUSTIIMBUX YMOB HaBKOJIMIIHBOTO CEPEIOBHUIIIA.

VYpoxxaliHICTh HaCiHHS PHIKIIO 03UMOTO BapitoBaia y jiana3oHi 27,4-38,6 1/ra. HaiiBuiia ypoxxaiiHiCTh HaCiHHS
Oyna xapakrepHa it copris: [IP46B31 — 38,6 u/ra, Onasa — 37,6 w/ra, Okcana — 35,9 w/ra ta [IP46B10 — 35,8 w/ra.
Haiinmkua ypokaliHiCTh HACiHHs Oyia BcraHoBieHa y coptiB Crinyna — 27,4 w/ra, Ensic — 27,8 1/ra, Cono — 28,4 1/ra.
3arajioMm ypoxaifHiCTh HACIHHSI COPTIB PHIKiIO 03UMOro Masa aianasox 11,2 w/ra (tadum. 1).

Taonnus 1. YpoxaiiHicTh Ta IKicTh HACIHHS COPTIB PHAKiI0 03NMOr0

Copr YpouxaiinicTs, Bwmicr xupy, Bwmicr Oinka, Bwmict epykoBoi Bmict LJLIOKO3H-
w/ra % % Kucjaoru, % HoJaTiB, %
[1P46B10 35,8 45,6 20,9 0,1 0,7
11P46B31 38,6 45,4 21,8 0,1 0,7
Ekcaron 35,2 46,4 21,1 0,1 0,7
Henscon 35,7 46,1 21,0 0,2 0,8
EnBic 27,8 46,5 20,4 0,3 0,8
Coino 28,4 45,8 21,4 0,2 0,8
Crityna 27,4 45,8 21,3 0,3 0,9
Tpuanreinb 35,1 438 22,6 0,2 0,8
Ornasa 37,6 43,5 223 0,1 0,8
Omnyc 34,2 45,1 22,1 0,08 0,6
Cmapr 33,9 443 24,0 0,1 0,6
OkcaHna 35,9 43,9 21,4 0,1 0,9

BMicT xupy y HaciHHI pHXil0 03UMOTO CTaHOBHB 43,5-46,5%. HaiiBummii BmMicT xupy manu coptu: Ensic —
46,5%, Excaron —46,4%, Henbcon — 46,1 1/ra. HaiimeHImii BMicT )XHpY criocTepirascs y coptiB Onasa — 43,5%, Tpuan-
renb — 43,8%, Okcana — 43,9%.

BwicT 6inka y HaciHHI prkito o3umoro craHoBus 20,4-24,0%. Haiibinpme Oinka mictiiiocs y coptiB Cmapr —
24,0%, Tpuanremns — 22,6%, OmaBa — 22,3%, Omyc — 22,1%. Haiimenmie 6inka Oyio y HaciHHi coptiB Emsic — 20,4%,
[M1P46B10 — 20,9%, Henbcon — 21,0%.

EpyxoBa kuciiora Ta IIIOKO3WHOJIATH HAJIEXKaTh 10 THX PEYOBHH Y HACIHHI PHKiI0, BUCOKUI BMICT SIKMX HOTIpIIy€
X IO)KUBHY LIHHICTH. TOMY YMM HIDKYHIA iX BMICT Y HACiHHI, THM I[IHHIIIUM € COPT. BMicT epyKOBO1 KUCIIOTH y HACIHHI
copriB prxito o3umoro craHoBus 0,08—0,3%. HaitHmxunii BMICT epyKoBOi KHCIIOTH OyB BCTAHOBJICHHUH Y HACIHHI COPTIB
Omnyc — 0,08%, [TP46B10, [TP46B31, Excaron, Onasa Cmaprt, Oxcana — 1o 0,1%. HaiibinbIre epyKoBOi KHCIIOTH MiCTH-
nocst y coprax Ensic ta Crimyna — no 0,3%.

BMicT mmoko3uHONATIB y HaciHHI prxkiro o3umoro craHoBuB 0,6—0,9%. HaliMeHie TIIIOKO3MHOMATIB MICTHIOCS
y HacinHi coptiB Omyc Ta Cmapt — 1o 0,6%, a Haiidinbme — y copriB Crinyna ta Oxcana — o 0,9%.
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CTiliKiCTB 10 HECTIPUATIMBUX (DAKTOPIB POCIHMH COPTIB PHIKIFO O3UMOT0 BU3HAYAETHCS 32 MOKA3HUKAMHU 3UMOCTIHKO-
CTi, MOCYXOCTIMKOCTI, CTIHKOCTI IO BUJISTAHHS POCIIMH, OCUIIAHHS HACIHHS, BIUIMBY XBOPOO Ta IIKITHUKIB. 3UMOCTIHKICTh
COPTIB PHKIIO 03UMOTr0 BapiroBaiia y aiarna3oHi 6,9—8,3 6anu. HaitOubIor0 3uMOCTIHKICTIO Bi3HaYamucs coptu OkcaHa —
8,3 6anu, Onasa — 8,2 6anu. HalimeHI 3uMOCTIHKMME BUsIBUIIMCS copTu Tpuanrens i Cmapt — 1o 6,9 6aunis (Tadum. 2).

Ta6auns 2. [loka3HukH cTiiikocTi 10 HeCNIPUATIMBUX YHHHUKIB COPTIB pHKilo o3uMoro, %

ce Criii-kicTh 10 ITocyxo- CriiikicTb 10 CriiikicTb CriiikicTb 10
Copr 3umo-criiiicrs, BHJISITAHHSA POCJIUH cTilikicTh OCHIIAaHHS HACIHHA | /10 XBOPOO LIKiAHUKIB
[1P46B10 7,5 8,8 8,4 7,7 9,0 9,0
I1P46B31 7,5 9,0 8,6 7,1 9,0 9,0
Excaron 7,5 8,8 8,5 7,3 9,0 9,0
Henbcon 7,5 9,0 8,5 7,4 9,0 8,5
Ensic 7,5 8,7 8,5 7.4 9,0 8,7
Coio 7,5 8,9 8,5 7,6 9,0 8.4
Crinyna 7,5 8,7 8,1 7,6 9,0 8,9
Tpuanrensb 6,9 8,7 8,5 7,4 9,0 8,7
Omnasa 8,2 8,7 8,7 7,5 9,0 9,0
Omyc 7,5 8,9 8,5 7.8 9,0 9,0
Cmapr 6,9 8,7 8,4 7,2 9,0 8,5
Okcana 8,3 8,3 8,6 7,5 9,0 9,0

CTiliKiCTh 10 BIUISITaHHS POCIIMH COPTIB PIDKIIO0 03UMOro craHosmia 8,3—9,0 Ganis. HaifcTifikimmMu 10 BUIIA-
ranHsa BusBwimcs coptu [1P46B31, Henscon — mo 9,0 6amiB, Crinyna, Omyc — mo 8,9 GamiB. Haiibinpmie BUIATaoTh
coptu Oxcana — 8,3 6anu, Exsic, Crinmyna, Tpuanrens, Omasa, Cmapt — o 8,7 6ais.

[TocyxoCTiKiCTh COPTIB PHIKit0 03UMOro cTaHoBmiIa 8,1—-8,7 GamiB. Hail0inpmr cTiHKIMHU 10 TOCYXU OyinH COPTH
Omnaga — 8,7 6amm, [TP46B31, Oxcana — o 8,6 6axi. Halimenm ctidikumu 10 mocyxu Oy coptu Crimyma — 8,1 Ganm,
[TP46B10, Cmapt — o 8,4 6anm.

CTilfiKiCTh POCIIHH 10 OCHUITAHHS HACIHHS COPTIB PHIKiI0 O3MMOTO cTaHoBmia 7,1-7,8 GamiB. HalicTifkimumu 10
ocurauHs HaciHHA Oynu coptu Omyc — 7,8 6anis, [IP46B10 — 7,7 6anis, Cono, Crizyna — no 7,6 6anis. HaiimeHmoro
CTIMKICTIO 10 OcHTIaHHA HACiHHA BigzHadanucs coptu [1P43B31 — 7,1 6amu, Cmapt — 7,2 6amu, Excaron — 7,3 6anm.

VYci copT prKil0 03UMOTO Bi3HAYAINCS HAWBUINOIO CTIHKICTH 10 KOMIUIEKCY XBOpOO: IEpOHOCTIOPO3 i OakTe-
pio3 — o 9,0 6amiB. CTIMKICTH COPTIB PIIKiI0 O3MMOTO /IO MIKiTHUKIB OIIHIOBAJIACh 33 BIUIMBOM PIMAKOBOTO KBITKOIIy.
JiamazoH maHOTO MOKa3HMKA BapiroBaB y Mexkax 8,4-9,0 6aumiB. HaifcTilikimmmu 10 mkigHUKIB 3 6amom 9,0 Oynu coptu:
[1P46B10, ITP46B31, Excaron, OmaBa, Omyc, Oxcana. HaliMeHIIor0 CTIHKICTIO 0 HIKiTHWKIB BiJI3HAYAIHCS COPTH
Como — 8,4 6amm, Henmscon 1 Cmapt — 1o 8,5 GaiB.

MareMaTH9HO-CTaTUCTHYHUM aHATI30M KUTBKICHHX ITOKa3HUKIB COPTIB pilMaKy O3MMOTO BCTAHOBICHO CHIIBHHM
HEeTaTHBHUN KOPEIAIHHUH 3B'I30K MK YPO)KalfHICTIO HACIHHS Ta BMICTOM epyKOBOI KHCIOTH y HhoMY (r =— 0,800), Mix
BMICTOM €pYKOBOI KHCIIOTH Ta TIIFOKO3UHOMATIB (1 = — 0,697), cepenHiil MO3UTHBHUI 3B'A30K MK YPOXKaHICTIO HACIHHSA
Ta MOCYXOCTiHKicTIO copTiB (r = 0,619).

PiBusiaHs perpecii Ta xoedirient xerepminainii R? = 0,64 3ame)HOCTI MiXK ypOXKaWHICTIO HACIHHS Ta BMICTOM
€pyKOBOi KHCIIOTH Y HBOMY COPTIB PIIKII0 03MMOTO MpEACTaBIeHO Ha puc. 1. PiBHAHHS perpecii Ta koedimieHT gerep-
minarii R? = 0,349 3aiexHOCTI Mi’ BMICTOM epyKOBOI KHCIIOTH Ta TIIFOKO3WHOJATIB Y HACIHHI COPTIB PHXKiI0 O3MMOTO
MIPEJCTaBICHO Ha pUC. 2.

Taxox HaMu OyIM BCTAHOBIICHI OKpPEMi 3aJIEXKHOCTI Y COPTIB prxkito o3umoro. 3okpema copt [1P46B31 nmoennas
BHCOKY YPOKaifHICTh HACIHHA 3 HU3BKUM BMICTOM €PyKOBOi KHCIIOTH y HOMY, BUCOKOIO CTIHKICTIO 10 BHIIATAHHS POC-
JIUH, TIOCYXOCTIHKICTIO, CTIHKICTIO 10 XBOPOO 1 IIKiTHUKIB, aJe 3 HU3BKOIO CTIMKICTIO 10 ocunanHs HaciHHA. CopT OnaBa
MTO€THAB BUCOKY YPOXKAaHICTh HACIHHS 3 HU3BKHM BMICTOM JKHPY, €pyKOBOI KHCJIOTH, ajie¢ 3 BUCOKHM BMicTOM Oinka
Yy HbOMY, BHCOKOIO 3IMOCTIHKICTIO 1 TOCYXOCTIHKICTIO, CTIMKICTIO A0 XBOpoO 1 mkigauKiB. CopT OKCcaHa O€THAB BUCOKY
YpOXKaiHICTh 3 HU3bKUM BMICTOM JKHPY 1 €pyKOBOI KHCIOTH y HACiHHI, aJle BHCOKAM BMiCTOM ITIFOKO3WHOJIATIB, BHCOKOIO
3UMO— 1 MOCYXOCTiHKICTIO, CTIMKICTIO IO IIKITHHUKIB i XBOpOO, aie HU3BKOIO CTIHKICTIO 0 BWIATaHHS pociuH. Copt
[TP46B10 moexHaB BUCOKY YpOXKaiHICTh 3 HU3PKAM BMICTOM OiJTKa Ta €pyKOBOi KHCIIOTH Y HACIHHI, BHCOKOIO CTiHKiCTIO
JI0 OCHTIaHHS HACIHHS, XBOPOO 1 IIKiTHHUKIB.

Pmxiro siporo y Jlep>kaBHOMY peecTpi MICTHTBCS 5 copTiB. JlaHi BicyTHi 3a ogHuM coptoM — CraBytud. [Ipore,
MTOPIBHSHO 3 O3MMHUM PIDKiEM, iH(OpMAITist IO IPOMY PIIKIiIO TIPEeICTaBIeHA JINIIIE 3a TIOKA3HUKaMH YPO)KalHOCTI HAaCiHHSA,
BMICTY JXKHpY, OiJIKa i epyKoBO1 KHCIIOTH Y HACiHHI, a TAKOXK CTIHKOCTI pOCIHH 10 OCHUITAaHHS HACIHHS.

YpokaitHICTh HaCIHHS PIDKIIO SPOTO CTAaHOBMIIA, 3aJIeKHO Bix copty, 13—20 1/ra. HaiiBuima ypoxxaifHiCTh HaCiHHS
Oyia BcTaHOBIeHa y copTy €Bpo 12-20 1/ra, a HaliHmK49a — y copTy Mipax — 13 m/ra ta I'ipcekwmii — 14 1/ra (Tabm. 3).
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Puc. 2. I'padivuna 3ane:xHicTh, piBHSAHHSA perpecii Ta kKoedinieHT neTepMiHanii Mik BMiCTOM epyKOBOI KHCJIOTH
Ta IIIOKO3MHOJIATIB y HACIHHI COPTIB pHkil0 03UMoOro

Tadonuus 3. YpoxaiiHicTh Ta AKicTh HACIHHS COPTIB PHKiI0 APOroO

YpokaiinicTb, Bwmict :xupy, Bwmict 6inka, | BwmicT epykoBoi kuciaoru, | CrilikicTh 10 ocunanHs
Copt o o o . .
u/ra %o % % HaciHHs, 0aJ1iB
Iipcekuii 14 34,0 27,0 1,2 9,0
Mipax 13 43,2 27,1 1,2 9,0
€Bpo 12 20 38,0 27,0 1,2 9,0
[lepemora 18 40,0 27,0 1,3 9,0

BwicT xupy y HaciHHI pukito siporo craHoBuB 34,0—43,2%. Haiibinbie )upy MicTHIOCS y HAaciHHI copTy Mipax —
43,2%, a HalimeH1e — y HaciHHi copTy 'ipcekuii — 34,0%. BmicT 6ika y HaciHHI yCiX COpTIB pHXKiro siporo OyB MoAi0HIM
1 cranoBuB 27,0-27,1%. BMicT epykoBoi kuciotu y copry Ilepemora cranosus 1,3%, a y pemru coptis — 1,2%. Yci
COPTHU PUXKIIO SIPOTO BiA3HAYATICS MAaKCHMAJIHHOIO CTIHKICTIO 10 OCUIaHHA HaciHHA — 9,0 6aiB.

KopermnstifiHo-perpeciiiHoio 3aie)XHICTIO BUSBICHO CHIIBHII HETaTUBHUI KOPETAIMIHHNHN 3B'SI30K MK ypoykaitHi-
CTIO HACiHHS PHKIIO SPOTO Ta BMICTOM Y HbOMY Oinka (r = — 0,656), cHIbHAIN MO3UTUBHUN KOPENAIHHAN 3B'I30K MiXK
BMICTOM y HaciHHI upy Ta Oinka (r =— 0,762).

BucunoBku. HaiiBuia ypokalfHICTh HaCiHHS PIIKit0 03UMOT0 Oyna xapaktepHa it coptiB: [IP46B31 — 38,6 n/ra,
Omnasa — 37,6 w/ra, Oxcana — 35,9 w/ra ta [IP46B10 — 35,8 m/ra. HaiiBummii BmicT xupy mamu coptu: Ensic — 46,5%,
Excaron — 46,4%, Henpcon — 46,1 1/ra. Haiibineime 6imka mictiiocs y coptiB Cmapt — 24,0%, Tpuanrens — 22,6%,
Omaga —22,3%, Omyc —22,1%. HaiiHrkunii BMICT epyKOBOT KUCIIOTH OyB BCTaHOBJIEHHH y HaciHHI copTiB Omyc — 0,08%,
[1P46B10, ITP46B3 1, Excaron, OmaBa Cmapt, Okcana —mo 0,1%. HaiimeHI1IIe ITIOK03MHOIaTIB MiCTHIIOCS Y HACIHHI COPTIiB
Omnyc Ta Cmapt — 110 0,6%. Haii6inp1moro 3uMocCTiiKicTio Big3Hauanucs coptu Okcana — 8,3 6amm, Onasa — 8,2 6anu. Haii-
CTIMKIIINME 10 BIIATaHHSA pociuH BusBuimcs coptu [IP46B31, Herscon — mo 9,0 6anis, Crinyma, Omyc — 1o 8,9 6aris.
Haii6insm criifikumu 1o nocyxu Oymu coptu Omasa — 8,7 6amu, [TP46B31, Oxcana — o 8,6 6amniB. HaiicTilikimmmu 10
ocuranHds HaciHHsg Oymu coptu Onyc — 7,8 6anis, [IP46B10 — 7,7 6axis, Cono, Ctimyma — o 7,6 Gamis.

Cepen copTiB PIDKiIO SIpOT0 HaWBHUINA YPOXKalHICTD HACIHHA Oyiia BCTaHOBIEHA y copTy €Bpo 12—20 m/ra, Haii-
OimbIIIe XKUpPY MICTUIIOCS y HaciHHI copTy Mipax — 43,2%.
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OPTIMIZATION OF THE VARIETAL COMPOSITION OF RYE

Abstract

Based on the development of the State Register of Plant Varieties Suitable for Distribution in Ukraine for 2024 and the Official
Descriptions of Plant Varieties and Indicators of Economic Suitability, presented in the Bulletins "Protection of Rights to Plant Varieties", posted
in the "Variety" Information and Reference System, the following was established. The highest seed yield of winter rye was characteristic of the
following varieties: PR46B31 — 38.6 ¢/ha, Opava — 37.6 c/ha, Oksana — 35.9 c/ha and PR46B10 — 35.8 c/ha. The varieties with the highest fat
content were: Elvis — 46.5%, Exagon — 46.4%, Nelson — 46.1 c/ha. The most protein was contained in the varieties Smart — 24.0%, Triangle —
22.6%, Opava — 22.3%, Opus — 22.1%. The lowest content of erucic acid was found in seeds of Opus varieties — 0.08%, PR46B10, PR46B31,
Exagon, Opava Smart, Oksana — 0.1% each. The least glucosinolates were contained in the seeds of the Opus and Smart varieties — 0.6% each.
The Oksana varieties had the highest winter hardiness — 8.3 points, Opava— 8.2 points. The varieties PR46B3 1, Nelson— 9.0 points each, Stilutza,
Opus — 8.9 points were the most resistant to plant lodging. Opava varieties were the most resistant to drought — 8.7 points, PR46B31, Oksana —
8.6 points each. Opus — 7.8 points, PR46B10— 7.7 points, Solo, Stilutza — 7.6 points were the most resistant to seed shedding.

Mathematical and statistical analysis of the quantitative indicators of winter rapeseed varieties established a strong negative
correlation between seed yield and the content of erucic acid in it (r = — 0.800), between the content of erucic acid and glucosinolates
(r =—10.697), an average positive relationship between seed yield and drought resistance of varieties (r = 0.619).

Among the varieties of spring rye, the highest seed yield was established in the Euro 12 variety — 20 t/ha, the most fat was
contained in the seeds of the Mirage variety — 43.2%. Correlation-regression dependence revealed a strong negative correlation
between the yield of spring ryegrass seeds and its protein content (r =— 0.656), a strong positive correlation between the content of fat
and protein in seeds (r =—0.762).

Key words: winter ginger, spring ginger, varieties, productivity, stability, product quality, selection.
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AJATITUBHA 3JATHICTb PAHHBOCTHUIJIUX COPTIB KAPTOILII
BITUN3HSAHOI I 3BAPYBIKHOI CEJIEKIIII Y JIICOCTEIIY YKPATHHI

Anomauin

Memoro nepedbauanocs docuioumu 61U cymu Onadié Ha OUHAMIKY POPMYBAHHS pantbo2o epodicaio Kapmonai Ha 50 006y nicis
nosigU cx00i8, A0ANMUEHOCMI PanHbOCMU2IUX copmie kapmonii. Ynpoooeoic 2014-2024 pp. y nonvosux ymoeax (m. Ymanw, 48°46'N, 30°14'E)
odocnioxcysany cim nowupenux 6 3omi Jlicocmeny copmie kapmonai pannbocmuznoi simuusnsnoi i sapyoiscnoi cenexyii (Cepnanox, Pie’epa, Peo
Denmesi, []eopux, Kivmvepis, 3acaoka, Jlabaois). 3a konmpons e3simo copm Cepnanok. /s ananizy ompumanux pe3yismamie GUKOpUCmanu
3a2ANbHONPULIHANT MEMOOU NOTLOBUX | 2CHEMUKO-CIMAMUCIUYHUX 00Ci0dcetb. 1Ti0 uac nposedents 0ocriodcetnb, GusHan OUHAMIKY opmy-
eanmsi podicato Ha 50 000y nicis Nossu cxo0i6 CUTY CIAMUCTUYHUX 3A1eX CHOCMENl BDOACAUHOCTI 80 cyMu onaodis. Y pesyivmami o0epocanux
OaHUX BUSHAYEHO HAUIDLIbUL NEPCREeKMUBHI COPIMU, 3 MEMOI0 OMPUMAHHS PAHHLO2O 6podicaio kapmonai y Jlicocmeny Ykpainu. Bemanosneno,
wo suwum pisnem ypooicatinocmi kapmoni eiosnauunucs copmuy 2014, 2020, 2021 i 2024 pp., konu docmamus KinbKicnbs onaoie ma 6ucoxa
sonocicmy tpyHmy Oy cnpusmausumu. CepeoHbOCOPMOoBULL NOKAZHUK PAHHbOSO 8POJICAI0 3a Yi poku 6y8 y mexcax 12,8—15,2 m/za. 3a nokas-
HUKOM pannbo2o epodicato kapmonai (wa 50 006y) eudinunucs copmu Llledpux (14,5 m/za), Kinmepis (13,9 m/za) ma Peo gpenmesi (11,5 m/ea).
Ananis cnissionowiens napamempis niacmudHocmi il cmadinbnocmi cnpusg epynysannio copmis na niacmuuni (Cepnanox, 3azaoxa, Jlabadis)
i inmencueni (LL{eopux, Kivmepis, Peo ¢henmesi), sixi Oynu 1i aoanmugnumu. Cmamucmuynum aHanizom UAGIEHO NOMIMHY 3A1eICHICIb 6PO-
JrcatiHocmi 610 cymu onaodie 3a nepioo eecemayii pociun kapmonai (v = 0,6617). B pesymvmami nposedenux 0ocuiodicenb 8UsHA4eHo Hauoimbiu
NPOOYKIMUGHI COPMU KapmOnii Ha pantio npooykyiio, wo 3abesneuams cmabinbHull po36uUmox 2ay3i osouienuymea 6 3o1i Jlicocmeny Yxpainu,
a po3paxo6ami cmamucmudni Mooeni 003607AMb CHPOSHO3Y8AMU | CHPSIMUMYMb NPOSPAMYEAHHIO 8PONCAUHOCI KAPMONIIL.

Knrouosi cnosa: pauniil 8podicaii, Kapmonist, a0anmueHicms, CmadiibHICMb.
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BeTyn. binsbko gecsiTol YaCTHHH CBITOBHX CUILCHKOTOCIIOAAPCHKUX YTiAb MIAXOSTH AJIsl BAPOIILYBaHHS KapTOILIi,
aJie Ha IHIIMX TEPUTOPISIX MOXKIIMBICTH OTPUMYBATH CTa0UILHO BHCOKI BpoXkal OOMeKeHa pisHUMH YMHHHKamH [2; 4; 9].
B opraniuHomy 3emiiepoOCTBi, OPI€EHTOBAaHOMY Ha CTiiKe 3pOCTaHHs BPOXKaiB, €KOJOTIYHICTh Ta MPUPOI030EpEKEHHS,
MPOBIJIHA POJIb HAJICKHUTH CEJICKIl, CIIPSIMOBAHIN Ha IMiJBUILCHHS aJallTUBHOCTI CTBOPIOBAHUX COPTIB, 1X CTIHKOCTI 10
HEKOHTPOJIbOBAHUX HECTIPUATIUBHUX YMOB [3; 4; 12; 20].

Kapromisi € 0CHOBHOIO CLIIbCBKOTOCHOAAPCHKOI0 KYJIBTYPOIO, IO XapaKTEePU3YEThCS BHCOKOKO aJalTHBHICTIO,
IUTACTUYHICTIO Ta MOTEHIIIHOIO NPOAYKTHBHICTIO; KYJIBTUBY€EThCSI y 130 KpaiHax CBITY Ta BBaXKAETHCSl CTPATEr1UHO BaXK-
JIMBUM TIpoiyKToM [4; 8; 16]. [lepeBara kapToruli B MOPIBHSIHHI 3 IHIIMMU KYJIBTYPaMH I0JIAra€e y 3AaTHOCTI (hopMyBaTu
BHCOKY NPOAYKTHBHICTb B IMPOKOMY CIIEKTpi arpocucreM [5; 7; 10; 20].

Jani FAOSTAT [18] Bka3ytoTb Ha Te, 1110 € 0arato KpaiH, siki BAPOLIYIOTh BEIMKUI 00’eM kaproruti, ane Kurait
BUpOIIYE OlIbIlIe KapTOIUTi, HK Oy/b-s1Ka iHIIA KpaiHa cBiTY — OJu3bKo 92 MinbloHIB ToHH [22; 23]. He3Baxkatoun Ha Te,
110 6arato KapToIlli CIIOKUBAETHCS HOTO BIACHUM HapojioM, KnuTaii Takox eKCIOpTye BEJIHMKY KiJbKICTh KapTOIUli B 1HIII
kpainu. Tomy € Oararo JrojeH, siki 3anexars Bij BupoOHuUTBa Kapromi B Kurai. SIkmo B Kurai cranerscs nocyxa,
sIKa BIUIMHE Ha BUPOOHUIITBO KapTOILIi, BOHA IOTEHIIHO MOYKE CIIPUYMHUTH PO3TAITYKEHHS B YCbOMY CBITI, LIIO ITi/{BH-
LIy€ aKTyaJbHICTh JaHOT KYJIBTYpU B YKpaiHi, ¢ BUPOOHHUIITBO KAPTOILII 3 MEPioj] He3aJICKHOCTI KOJUBAIOCS B MEXKax
12,72-24,25 maH. T. [22].

3a OCTaHHE JACCATUIIITTS 3PIC IHTEPEC CEICKI[IOHEPIB 10 BAOCKOHAICHHS CTIHKOCTI KapTOILIi 0 KOJOTTYHUX (ak-
TOpIB cepeoBuINa. BcTanoBIeHO, 110 BOJIOTa Ta TEIUIO BIUTMBAIOTH Ha OyiibO0oyTBOpeHHs Kaproruti [4; 11; 13; 14]. Uepes
100anbHe MOTEIUTIHHS B YChOMY CBITI BXKMBAIOTHCSI 3aXOJIM, CIPSIMOBaHI Ha aJanTalilo KyJIbTYp, a TAKOXK CTBOPEHHS
MOTOMCTBA 3 010JIOrIYHUMH MeXaHi3MaMu 3axucTy Bia crpeciB [3; 15]. IllopiuHo cenekuioHepyu MPOBOAATH OLIHKY CTY-
TIeHsI BUSIBIICHHS TOCIIO/IAPCHKO LIHHUX O3HAK Y IMEBHHUX KIIMAaTHYHUX yMoBax [5; 7; 14].

Cyd4acHe KapTOILIIPCTBO Iepeadadac [ijibOBE BUKOPUCTAHHS BPOXKato. Buxonsuu 3 11boro, ToBApOBUPOOHHK BHIi-
JISIE COPTHU ISl CIIO’KUBAHHSI Y CBIKOMY BHUIJISIAL, NIEPEPOOKH Ta MPUIATHOCTI HA Pi3HI BUIM KapTOILIENPOAYKTiB. OTxe,
J00ip COpTIB, SIKi TapaHTYIOTh MaKCUMallbHy BPOXKAMHICTh Ta €KOJOTIYHY CTaOUIBHICTh /ISl KOHKPETHUX KIIMaTHYHUX
YMOB € HEOOXITHICTIO ChOTOJICHHSI.

MeTa nociipKeHb ToJsiraia B IOPIBHSUIBHIA OIHII JWHAMIKM BpPOXKaHHOCTI KapTOIUIl paHHBbOI (MOJIOJOT)
Ta aJalTHBHOCTI PAHHBOCTUIIINX COPTIB KApTOILI BITYM3HIHOI i 3apyOiKHOI cesleKiii, 10 MPUPOIHO-KIIMATHYHUX YMOB
Jlicocreny Ykpainu.

Marepianu Ta MeToMKA OCTiKeHb. JlociipKyBanocs ciM coptiB kaproruti (Tabi. 2). Byiasou BucamkyBanu
y II-ii nekani kBiTHs 3a cxemoro 70%35 cm (40,8 Tuc. poci./ra).

[pyHT ROCTiIHOI DIISHKA — YOPHO3EM OIiA30JIEHUN BAKKOCYIIMHKOBUM 3 I'YMyCOBMM TOPU30HTOM (IymMycCy
6mm3bko 1,5%) ToBmHoro 40—45cm; pH (conboBe) — 6,65; rigpoaiTnyHa KUCIOTHICTS — 2,6 Mr.ekB Ha 100 T rpyHTY, CTY-
iHb Hacu4eHocTi ocHoBaMu 90-95%, cyma BBiOpaHux ocHOB — 24,6 mr.ekB Ha 100 T rpyHTY.

doxyc noCIiPKEHD TOJISITaB Y BUBUSHHI BILIMBY IIOI'OHUX YMOB, 30KpeMa, CyMH OMaJIiB 3a Mepioj BereTarii poc-
JvH Kaproruti. Jlani, HaBesneHi y Tabnuii 1 BKaszywoTh, 10 HalO1IbII Boslorozade3nedeHum OyB repiof Bererauii y 2014
12024 pp. 3a jaHuMH MeTeocTaHlil « YMaHby, Il POKU XapaKTepu3yBaJIMCs i pIBHOMIPHICTIO PO3MO/ALITY ONaJiB 32 Mics-
LSIMH, 110 CIIPHSUIO (POPMYBAHHIO BUCOKOTO BPOXKAIO.

Tadonunus 1. Cyma onaais 3a mepiox Beretauii pocjiuH KapToILIi pAHHbOCTHIVION

Pik
Micsue 5014 | 2005 | 2016 | 2017
v 1000 | 692 318 533
% 1255 | 403 | 1144 | 464
VI 73,0 | 141 | 737 41,0
s 2985 | 2236 | 2199 | 1407

BuByamu copT KapTOILIi pAHHBOCTHIVIOL BITYM3HSHOT 1 3apyOIXKHOT CEJICKIIil, 33 KOHTPOJIb B3sTO copT CepraHok,
SIK HaWO1IbII anpoboBanuit B 30Hi Jliocoremy. ITmoma 06mikoBOT MiMSHKE — 25 M2, TIOBTOPEeHHSI yoTHpupaszose. I1ix ac
MPOBEICHHS 010METPUYHMX BHUMIPIOBaHb (JINCTKOBA ILIOINIA HACAPKEHb, KUIBKICTh CTEOCI, KIJIBKICTh TOBAPHHUX OYyJIb0
y Kymii) Ta hopMyBaHHS paHHBOTO Bpokato (Ha 50, 100y) KOpHCTYBaIHCA 3araIbHONPUHHATHMU METOAUKaMu [ 1; 6].

Taonauus 2. IloxoxkeHHs COPTiB KapTOMJIi

Copt IloxomxenHst Pik BHecenHs 10 PeecTpy
Cepnanok (K) IncrutyT Kapromnsapcrea HAAH 2001
PiB’epa Himeyunna 2007
Pen denresi Himeyunna 2011
enpux Incrutyt kapromnapcrsa HAAH 2011
Kimmepis TncrutyT Kapromrsipctea HAAH 2011
3arazka IncrutyT Kapromisipctea HAAH 2006
JlaGanis Hinepnanmu 2011
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T'enemuxo-cmamucmuuna 06pobra pezyromamig. BUIBIIICTh METOANK JJIsl OLIHKH aJallTUBHOCTI BUKOPUCTOBY-
I0Th METOJ PErpeciiiHOro aHasizy, MaTeMaTHYHa MOJCIIb SIKOTO JJIsi BU3HAYCHHS CTAOUILHOCTI Ta TUIACTUYHOCTI COPTIB
Oys1a 3anpornioHoBana K. V. ®@inneem ta I H. Vinkiaconom [19] i nomorena C. A. E6epxaprom Ta V. I'. Paccernom, [17].

Just cuctemarusaiiii OTpUMaHUX Pe3yNbTaTiB BUKOPUCTOBYBAJIM PAHTOBY KJacH(iKallilo TeHOTUIIIB 3a CIIBBIIHO-
IICHHSIM TTapameTpiB miactuarocri (bi) i crabineHocTi 0°d : 1) bi< 1, 67d > 0 — MaroTh Kpalili pe3yIbTaTh 38 HECTIPHITIHBUX
YMOB, HecTabnbHui; 2) bi < 1, 0°d =0 — MaroTh Kpalili pe3yabTaTH 3a HECIIPUSITIMBUX YMOB, CTabimbHuiA; 3) bi=1,0°d=0—
J00pe BiAryKyeThes Ha TOMIMIICHHS] YMOB, cTabinsHuil; 4) bi = 1, 0°d > 0 — nobpe BiAryKyeThCS Ha MOIIMIIICHHS YMOB,
HecTabinbHuiA; 5) bi > 1, 0°d = 0 — MarOTh Kpallli pe3yJIbTaTH 3a CIPUSTIHBHX YMOB, cTabinbHuit; 6) bi > 1, 0°d > 0 —
MaloTh Kpallli pe3yJIbTaTh 3a CHPUSTIUBUX YMOB. [IpH 11boMy reHoTHIIH 3 KoediliieHToM bi > 1 BiIHOCSATH 10 BUCOKOILIAC-
THYHUX (BIAHOCHO CepenHbOl IPyIIoBOi), a mpu 1 > bi = 0 — 10 BiIHOCHO HU3LKOIUTACTHYHUX. HemiHiiHI BIAXUICHHS Bl
niHii perpecii (6°d — cTabinpHicTh). YnM MeHIIHI KoedilieHT cTabiIbHOCTI, THM cTabinbHimmM € copt [19].

T'omeocraruunicts copris (H, ) BusHauanacs 3a Gopmyinoro:

XZ
Hom = —, A€
a

X — cepenHe apu(METHUYHE 110 COPTY;

0 — y3araJlbHeHe CepeIHbOKBAaAPATHYHE BIIXHICHHS.

CenexIiifHy miHHICTH COPTY:

(S =X x2hm e
Xopt

)_5 — cepentHe apu(METHIHE 10 COPTY;

)flim — cepeiHe apu(METHYHE JTIMITOBAHE;

Xopt — cepenHe apuPMETHIHE ONTHMAIIBHE.

Jis yHUKHEHHS JHIHHOTO apTedakTy Koe]imieHTy perpecii, Bu3Ha9amu koedimieHT MynpTarrikatuBHOCTI (KM),
SIKUH JTO3BOJISIE TIOPIBHATH MiHJIMBICTh O3HAKW. UMM BHUIIIE YHCIIOBE 3HAYCHHS IHOTO KOS(Dilli€HTY, THM CHIIBHIIIIE 3MiHIO-
€ThCS O3HAKa!
_ Ri+bi-yi
T xi

KM

’

Je Xi — CepejiHe 3HAYEHHsI JIOCIIKYBAHOI O3HAKH Y i-T'O COPTY;

bi — xoe]ilieHT JiHIIHOT perpecii i-ro copTy;

Vi — CepelHe 3HaUSHHs JUIS BCIX CEPEIHIX MO BCIX COPTax yi ISl KOXKHOTO j-TO MMYHKTY €KCIIEPHMEHTY.

[HEeKC eKOIOTIYHOT IACTUYHOCTI:

VBy = VBy VBn
IEIT] = (cy01+ tvo, cyon)
-

ne YB,, VB,, YB, — 3Ha4eHHs O3HAaKH y COpTy B Pi3Hi pokn BunpoOysanb; CYO , CYO,, CYO, — cepenne 3Ha9eHHs
O3HAKH COPTIB B KOXXHOMY 3 BapiaHTiB IOCIIi Y.

AGcomoTHHi cepenniit koedinient agantuBHocTi (KAA) po3paxoByeThbes AiIst cOpTy 3a hopmysnoro:
(XiC) X100 X X6)

100

KAA =

)’

ne XiC — cepenHsi BpOXKalHICTh COPTY 32 POKH BUITPOOYBaHb,
X0 — GaraTopiyHa cepeiHbOCOPTOBA BPOXKAWHICTB.
Crpecocriiikicts (CC) Ta komneHcatopHy 3narHicts (K3) copriB Bu3Hauanu o A. A. Rossielle i S. Hemblin [21]:
cC=Y -Y

min X
K3 = Ymint Ymax
2
ne Yiin Ta Yyq, — MiHIMaBHE 1 MAKCHMATIBHE 3HAYCHHS O3HAKH COPTY.

CrarucTiaHy 00poOKy OTPUMaHHX PE3yIbTaTiB MPOBOAMIN 3 PO3PAXYHKOM CEpEIHBOTO apu(PMETHIHOTO (X) CTaH-
nmaptHoro BimxmieHHs (SD), po3paxoBaHoro 3a momomororo Microsoft Excel 2019. KopemsmifiHi 3a1€KHOCTI BU3HAYAIN
3a JOTTOMOTOI0 TIporpamu Statistica 12.

BukJjag ocHOBHOro Marepiaay aocaiskeHHsi. BummM piBHEM ypoXaWHOCTI KapTOIUI BiA3HAYMIINCS COPTH
y 2014, 2020, 2021 1 2024 pp., KOonu AOCTATHS KUTBKICTH OTAiB Ta BUCOKA BOJIOTICTh IPYHTY CHPHSIIA YTBOPEHHIO OiJTb-
101 KUTBKOCTI Oyib0 1 BHIOT MacH, a, BiNOBITHO, OLTBIIOI KUTBKOCTI iX 3 POCIHHH, IO BiAMOBIANO BHIIIH ypoxKaii-
HOCTi. CepenHbOCOPTOBUI IOKa3HUK PAHHBOTO BPOXKAIO 3a Il poku OyB y Mexax 12,8—15,2 1/ra. Iloromui ymosu 2018,
201912022 pp. Oynau HaltMEHI CIPUATINBAME 7151 JOPMYBAaHHS BPOXKAI0 KapTOILTi, 16 CepeIHhOCOPTOBA BPOXKAHICT
craroBmia 6,8, 7,5 1 8,9 1/ra BigmoBiaHO 10 poKy. [IpomikHe Miciie 3a piBHEM BpOKaio MOJIOA01 KapTorui 3aifHsum 2015,
201612023 pp., xe BpokaifHICTb MOI001 KapTorii craHoBmia 9,4, 11,8 1 11,9 1/ra (Tabm. 3).

’
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Tadonuus 3. YpoxaiinicTb coptiB kapTonai panuboi (2014-2024 pp.)

<r w o o~ o =) > v [\ e < e\=

Copr = | 2| || s|s|8|g|sg|g|g]|&a|s

[o\] [o\] [o\] [o\] [o\] [o\] [o\] [o\] [o\] [o\] [o\] @)

Cepranok (K) | 124 | 77 | 92 | 76 [S56 60 | 114 | 112 [ 75 | 104 | 134 | 250 | 27

Uenpuk 189 | 122 | 162 | 11,9 | 88 [ 95 [175 | 169 | 114 | 159 [1204 | 373 | 26

Pis’cpa 145 | 93 | 11,8 [ 94 [ 70 | 76 | 132 | 128 | 91 | 120 [ 157 | 271 | 24

Kimvepis 170 | 124 [ 158 | 120 | 87 | 96 | 163 | 162 | 11,5 | 148 [ 184 | 3,05 | 22

Pendenresi | 15,0 | 94 | 125 | 90 | 67 | 74 | 141 | 139 | 88 | 128 | 163 | 3,15 | 27

3arazka 82 | 70 | 77 | 65 78 | 75 | 62 | 71 | 152 | 255 | 33

JlaGazis 124 | 76 | 96 | 17 1,7 [ 112 [ 75 | 106 | 134 | 250 | 27
Xmed 141 | 94 | 11,8 [ 92 | 68 [ 75 | 131 | 128 | 89 [ 119 | 152
SD 323 [ 2,03 [ 303 | 1,97 | 1,40 | 145 | 3,00 [ 299 [ 186 | 2,73 | 237
CV, % 23 | 22 | 2 | 22 [ 21 [ 19 [ 23 [ 23 | 21 | 23 | 16
HIP,, 0,72 | 048 | 0,60 | 047 | 035 | 038 | 067 | 065 | 045 | 061 | 0,78

AHamizyoun ofepkaHi AaHi 3a POKH JOCTIDKCHb CIiJl 3a3HAYUTH, M0 BUIIWN PiBEHb YPOXKAWHOCTI BiAMI4EHO
y copty Lleapuxk 14,5 T/ra i y mopiBHAHHI 70 KOHTPOJIO copTy CepraHoK, yposkaiHICTh SIKOTO cCTaHOBWIA 9,3 T/Ta, OTpH-
MaHO MpubaBKy Bpoxaro 5,2 T/ra a6o 55,9%. JlocHTh BHCOKOIO YPOKaHICTIO BiA3HAYMIHMCS copTH KapTomti KiMmepis,
Pen denresi i Pi’epa, ypoxkaitHicTs skux mocsrana pisas 11,1-13,9 1/ra, mo nepesumtyBato koHTpoas Ha 19,4-49.5%

BiIMOBiTHO. MEHIINM NMOKAa3HUKOM YPO)KaHOCTI Bi3HAYMINCS copT 3araaka — 7,6 T/ra, o iCTOTHO MEHIIE Bi KOHTp-
omro Ha 22,4% (puc. 1).

16,0 T VpoxaiiHicTs, T/Ta ——=+ 10 K I
- I
C 14,5
11,0 £ I ] 13,9
C ! 11,1 11,5
o | 9,3 9,4
=60 1 76
= C R
: 5,2
1’0 T 1 o l 1 1 N 1 1 4’6 1 ]
N T T v T 1,5 T Z,1 T T 1
: ‘/(v) 0,1
40 + -1,7
3aragka Cepnanok Jlabaniss PiB’epa Pen  Kimmepis lenpuk

(K)* (benresi
Puc. 1. Cepennsi Bpo:kaiiHicTh copTiB KapTomii panunoi (2014-2024 pp.) (HIP0S5 = 0,56)

JUis moCTipKEeHHS COPTIB 3a MPOIYKTUBHICTIO 1 CTa0UIBHICTIO, BUKOPUCTOBYBAJIH KOS(IIliEHT perpecii Ta po3moi-
JISUTH 1X 32 PIBHEM TUTACTHYHOCTI HA TPU TPYIIH:

— BHCOKOIIACTUYHUH —bi < | — FTEHOTUITN 3 HU3BKOIO PEAKINIE€I0 HA 3MiHY YMOB BUPOIILYBaHHS;

— CepemHbOIIaCTUYHHHN — bi = 1 3a0e3MedyI0Th TEHOTHITN 3 CTA0ITFHOIO CEPEAHBOI0 BPOXKAHICTIO 1 TOMIPHOIO
PEAaKIIIEr0 HA KOJIMBAHHSI YMOB BUPOIILYBaHHS;

— IHTCHCUBHHH — bi > | MalOTh TEHOTHUIIH, AKi Ay’Ke PearyloTh Ha 3MiHy yMOB BHPOIIyBaHHS (TIOTipIIeHHS ab0
MTOKPAIIICHHS ), CYTTEBO 3MIHIOIOYH YPOXKAHHICTB.

YV pe3ynbTari MpoBeACHHS IeHETHKO-CTAaTUCTHYHOTO aHATi3Y /10 TPYIH INIACTHYHHUX COPTiB MOXHA BigHecTH: Cep-
MaHoK, 3arajxka, Jlabamis, ne koedirient perpecii OyB y mexax 0,73—0,94. [lo inTeHCHBHUX BigHOCATHCS copt Lllenpuk,
Kimmepist Ta Pen penresi, ne moka3Huk koedimieHTy perpecii 3Haxonuscs y mexxax 1,43—1,58. Li coptu 1obpe pearyrors
Ha MOKPAIICHHS YMOB CEpe/IOBHUINA, TOMY iX Kpallle BUKOPHCTOBYBATH y IHTEHCHBHUX TEXHOJIOTISIX BHPOILYBaHHS, 110
320e3MeYnTh MaKCUMaIbHY BPOXKAWHICTh PAaHHBOT MIPOIYKITii.

Bucokoro romeoctarmunicTio (Hom) Ta cenekmiiinoro 1iHHICTIO (Sc) xapartepmsyBammcs coptu lllempuk
(Hom — 56,6; Sc — 7,6), Pen ¢entesi (Hom — 35,3; Sc — 6,0), Kimmepis (Hom — 51,8; Sc — 7,3) (tabm. 4).

Ta0nnus 4. IlapameTpn aganTHBHOI 31aTHOCTI cOPTIB KapToILIi paHHboi (2014-2024 pp.)

Copt Xmed SD CV,% o2d bi Hom Sc KM IEII CC K3
Cepnanok (K)* 9,3 2,50 27 1,58 0,94 233 4,9 2,10 0,93 -8 10
Hlenpux 14,5 3,73 26 1,93 1,40 56,6 7,6 2,06 1,45 -12 15
PiB’epa 11,1 2,71 24 1,64 1,02 33,3 5,9 2,00 1,12 -9 11
Kimmepist 13,9 3,05 22 1,75 1,14 51,8 7,3 1,90 1,40 -10 14
Pern denresi 11,5 3,15 27 1,77 1,18 35,3 6,0 2,13 1,14 -10 12
3arajika 7,6 2,55 33 1,60 0,73 15,7 4,0 2,05 0,77 -10 10
JlabGanis 9,4 2,50 27 1,58 0,94 23,8 5,0 2,09 0,94 -8 9
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KoediieHT aOCOMOTHOT aJanTHBHOCTI 32 POKAMH Y COPTIB KapTOILIi BapifoBaB MOMITHO. Tak, y cepeHbOMY 3a
POKH JOCHIKeHb HalOIbI ananTuBHUMU BusiBwincs coptu Lleapuxk (1,32), Kimmepis (1,27), Pex denresi i Pis’epa
(1,041 1,01). Copr PiB’epa xapaxrepusyBaBcs, sIK CEpeAHbOaAANTUBHUN, a copTi CepriaHok 1 3arajika — MaJioaanTHBHI
(puc. 2).

1,40

E ==
0.80 Lot || 104
’ 0,85 0,86
< 0,60 0,70 ‘ ’ ‘ ’ ‘
0,40
0,20
0,00 + t t t t t t |
3aragka Cepmanok JlaGamis — Pie’epa Pen Kimmepis  lexpux
(K)* (enresi

AA

Puc. 2. KoediuienT adco/110THOT a7anTUBHOCTI copTiB kKapTomnJi panuboi (2014-2024 pp.)

VY pesysbTari CTaTUCTUYHUX 00paxyHKiB, BUSIBICHO MOMITHHUI KOPEINSIIMHUNA 3B’ 30K 3a 1IKanow Yemmoka Mixk
BPOXKaKHICTIO i CyMOIO OIa/iiB 3a repio Bereranii pociaut kaproruti —r = 0,6617, skuii NOSICHIOETHCS PIBHSHHSIM perpe-
ciiy = 3,9963 + 0,0357*x, ne X — cyma omajiB 3a Mepioj] BereTailii, y — BpoxKalHICTh. BpaXoByr0UH MOKa3HUKH CTATHC-
TUYHOT HAJIMHOCTI PIBHSIHB, BIAMOBIAHY 3aJICKHICTh 300pakeHO IpadiuHO HA PUCYHKY 3.

Y = 3,9963+0,0357"x;
22 |y = 39963 + 0,0357"x; r = 0,6617; p = 0.0000; 12 = 0,4379 h**

20 Tt

YpoxaiHicTs, T/ra
-
N

4 I L I I I I L I I L I
100 120 140 160 180 200 220 240 260 280 300 320 340 360
Cyma onagis 3a nepioa seretaufi, Mm

Puc. 3. CratucTyHa MoJe/Ib 3aJIesKHOCTI BpOKaiiHOCTI Bil cyMu onajiB 3a nepioa Bererauii pocjiMH KapToIIi
(2014-2024 pp.)

BucHoBku. Pesynsratamu 10CHTIHKEHb BUSIBICHO CEPEIHE BapifOBaHHS PaHHBOI BpokKaiHOCTI — 16-26%. Ana-
JIi3 OTPUMAaHUX PE3yJIbTaTiB BUSBHUB HAHOUIBII MEPCIIEKTHBHI COPTH, BKIIIOUEHI B JIOCIIJDKEHHS, 3 METOI0 OTPHUMaHHs
PAHHBOTO BPOXKAK MOJIOOI KapTOILTi, B Pe3yJIbTaTi yoro BusBicHO anantuBHi coptu — lenpuk (14,5 1/ra), KiMmmepis
(13,9 1/ra) Ta Pen denresi (11,5 1/ra), sxi Oyau OIHOYACHO BHCOKOBPOXKaHHHMMH 1 CTaOUIbHUMHM 32 JIAHOK O3HAKOIO
Ta 3a0e3redars CTablIbHUI PO3BUTOK raly3i OBoUiBHMITBA B 30Hi1 Jlicocreny Ykpainu.
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ADAPTABILITY OF EARLY-RIPENING POTATO VARIETIES OF DOMESTIC
AND FOREIGN SELECTION IN THE FOREST STEPPE OF UKRAINE

Abstract

The purpose was to investigate the influence of the amount of precipitation on the dynamics of the formation of the early potato
crop 50 days after the emergence of seedlings, the adaptability of early-ripening potato varieties. During 2014—2024, seven potato
varieties (Serpanok, Riviera, Red Fantasy, Shchedryk, Cimmeria, Zagadka, Labadia) of early ripening domestic and foreign selection
widespread in the forest-steppe zone were studied in field conditions (Uman, 48°46'N, 30°14'E). The Serpanok variety was taken
as control. To analyze the obtained results, generally accepted methods of field and genetic-statistical research were used. During
the research, we studied the dynamics of crop formation 50 days after the appearance of seedlings, the strength of the statistical
dependence of the yield on the amount of precipitation. As a result of the obtained data, the most promising varieties were determined,
with the aim of obtaining an early harvest of potatoes in the forest-steppe of Ukraine. It was established that the highest yield of potato
varieties was achieved in 2014, 2020, 2021 and 2024, when sufficient rainfall and high soil moisture were favorable. The average
varietal index of the early harvest for these years was in the range of 12.8—15.2 t/ha. Shchedryk (14.5 t/ha), Kimmeria (13.9 t/ha)
and Red Fantasy (11.5 t/ha) varieties stood out according to the indicator of early potato harvest (at 50 days). Analysis of the ratio
of plasticity and stability parameters contributed to the grouping of varieties into plastic (Serpanok, Zagadka, Labadia) and intensive
(Shchedryk, Kimmeria, Red Fantasy), which were also adaptive. Statistical analysis revealed a noticeable dependence of yield on the
amount of precipitation during the growing season of potato plants (r = 0.6617). Conclusions. As a result of the conducted research,
the most productive varieties of potatoes for early production have been determined, which will ensure the stable development of the
vegetable growing industry in the forest-steppe zone of Ukraine, and the calculated statistical models will allow forecasting and will
guide the programming of potato yields.

Key words: early harvest, potatoes, adaptability, stability.
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DISCUSSION ON THE CURRENT SITUATION OF MARKETING DEVELOPMENT
OF REAL ESTATE ENTERPRISES

Abstract

Under the dual influence of the economic situation and the development of the real estate market, the development of the
real estate industry has become increasingly difficult, and real estate companies are facing greater challenges to survive. Under
this situation, competitors in the industry are fighting for market share in order to survive, making the competition in the real estate
industry more intense. From the perspective of home purchase consumption trends, the poor economic situation has led to a decline in
the income of home buyers, which in turn has reduced disposable funds and increased the difficulty of buying a house. In addition, the
downward trend of the real estate market has affected the wait-and-see mood of customers, and the overall desire to buy has decreased.
Customers' purchasing behavior has also become more rational, and they pay more attention to the quality of the project. Based on the
above background, this paper explores the current sales status of real estate companies. First, the backward marketing channels and
single promotion methods of enterprises have limited their market expansion capabilities. Secondly, in terms of service guarantee, there
are problems such as low quality of communication with consumers, low comprehensive quality of marketing personnel, incomplete
sales service process, and insufficient product display, which have affected customer satisfaction and the improvement of corporate
competitiveness. Therefore, it is recommended that real estate companies innovate marketing channels and improve service guarantee
capabilities to adapt to market changes and enhance competitiveness.

Key words: real estate enterprise, problem research, real estate status, marketing channel, marketing service guarantee,
marketing, marketing management, market conditions, competitiveness of services, marketing channels, real estate marketing strategy.

Introduction. Through research, it is found that due to the particularity of its products, the real estate industry is
generally lacking in innovation in real estate marketing, and new marketing applications are not sufficient. In recent years,
real estate companies have also adopted a marketing approach that is mainly offline and supplemented by online, and gen-
erally lacks innovation. Under ideal economic and market conditions, this approach has little impact on marketing. How-
ever, under the current economic and market downturn, if companies are still complacent and do not seek development,
it will become more fatal to the future development of companies. Through the research of this article, new technologies,
new strategies, and new ideas are introduced to optimize project marketing strategies, help real estate companies achieve
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long-term, healthy and sustainable development of projects, and enable companies to cope with the ever-changing exter-
nal environment. At the same time, it also enables companies and projects to get out of the predicament and keep moving
forward to overcome difficulties. It is also hoped that this article can provide reference and reference significance for other
similar real estate projects.

Formulation of the goals of the article. As an important pillar industry of the national economy, the real estate
industry plays a key role in promoting urbanization, industrialization and modernization. However, the current economic
situation and the downward trend of the real estate market have brought challenges to the industry's marketing. In this
context, the innovation and adaptability of real estate marketing strategies are particularly important. Research shows
that the marketing innovation of the real estate industry is relatively insufficient, especially in the application of online
marketing, which still has room for improvement. By introducing new technologies, new strategies and new ideas, opti-
mizing marketing strategies is crucial for real estate companies to cope with market challenges and achieve sustainable
development. This not only helps companies to quickly adapt to market changes, but also helps companies get out of dif-
ficulties and achieve long-term development goals. The purpose of this article is to reveal and solve common problems
in real estate enterprise marketing through in-depth research and analysis. After in-depth analysis of these problems, we
can better understand the causes and impacts of their occurrence, and then put forward effective solutions and improve-
ment suggestions.

Analysis of recent research and publications. Research With the development of the economy and the changes
in the real estate industry, relevant research mainly focuses on the following aspects:

Petermann (2021) In recent years, due to the widespread application of digital technology, social media and short
video platforms have shown great potential, and their reasonable application will have more positive effects on real estate
marketing [4].

Giantari et al. (2021) believe that there is no significant direct relationship between environmental orientation
and competitive advantage in the article "The impact of environmental orientation, green marketing mix and social capital
on the competitive advantage of real estate developers in Bali". However, it has an indirect impact through the adoption
of green marketing mix strategies. Therefore, the application of green marketing mix strategies has a positive and significant
impact on improving competitive advantage. Then, environmental orientation also has a direct and significant impact on
the application of green marketing mix. Social capital has a positive and significant impact on competitive advantage [2].

Gutierrez Velasco (2022) pointed out in the study of income-based real estate network marketing and customer
loyalty that digitalization, e-commerce and communication technology, especially during the new crown pandemic, have
accelerated the need for multi-channel integration in order to compete in today's fierce market environment. Digital tech-
nology helps companies and customers find each other, enabling them to communicate and exchange needs, all of which
contribute to long-term partnerships. The question analyzed in this study is how real estate agents use digital tools in their
daily work activities and the possible effects. Therefore, the purpose of this study is to analyze the impact of electronic
technology marketing on customer loyalty in real estate business. The results show that digital marketing has a positive
and significant impact on customer loyalty, and this impact is related to people's income [3].

Wu Qiang (2014) believes that the Internet + era has put forward new requirements for real estate marketing strat-
egies. He pointed out that real estate companies face challenges in operation concepts, market segmentation and market
promotion. In terms of operation concepts, the lack of virtualization experience leads to insufficient consumer trust.
In terms of market segmentation, companies have failed to accurately position themselves, relying more on the intuition
of decision makers and ignoring the characteristics of the Internet market. In terms of promotion strategy, traditional
advertising models are not enough to attract consumers. Wu Qiang suggested that companies should innovate their opera-
tion concepts and use virtual technology to enhance the experience; combine network characteristics to segment the mar-
ket, such as micro-platform marketing; and use viral marketing to expand influence and provide personalized services [5].

Presenting main material.

Problems in marketing channels of real estate enterprises.

<Marketing channels lag behincD

Single means of promotion >

Fig. 1. Problems in marketing channels of real estate enterprises

Source: Compiled and constructed by the author
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(1) Marketing channels lag behind. The current marketing channels face several key problems: first, enterprises
over-rely on traditional publicity methods, failed to keep up with the pace of market development, resulting in single
marketing channels, it is difficult to meet the diversified needs of modern consumers [11]. Secondly, relying on agents for
sales leads to limited direct communication between enterprises and customers, which affects the depth and effect of cus-
tomer relationships. In order to improve this situation, it is necessary to strengthen the construction of independent direct
sales channels, and directly execute sales work through internal sales teams to improve customer experience and satisfac-
tion. In addition, with the rise of new media, the influence of traditional media is gradually declining, so it is necessary to
strengthen advertising on online platforms and improve the influence and coverage of advertising to adapt to the increas-
ingly diversified media usage habits of consumers. Finally, the lack of comprehensive cross-channel integration strategy
in current marketing activities leads to inconsistent marketing information transmission, which affects the consistency
of brand image and the promotion of market influence. Therefore, it is necessary to implement a cross-channel integration
strategy, combining traditional and emerging digital channels, to optimize resource allocation, improve market coverage
and brand influence, so as to achieve sustainable competitive advantage in a highly competitive market [1].

(2) Single means of promotion. At present, the single means of promotion has become a significant problem,
which is mainly manifested in two aspects. First of all, traditional marketing strategies rely too much on discount pro-
motion and cannot meet the increasingly diversified needs of the market. More innovative promotion methods need to
be introduced, such as cross-border cooperation and experiential marketing, so as to attract more consumers' attention
and improve market performance and marketing effect [10]. Second, although there have been attempts in new media
marketing, such as live streaming and influencer marketing, the tracking and evaluation of the effect of these new media
marketing is not sufficient. In order to enhance market competitiveness, it is necessary to strengthen the management
and optimization of new media marketing activities to ensure that these channels can effectively enhance brand awareness
and market share.

In addition, the lack of personalized marketing strategy is also a problem that cannot be ignored. With the inten-
sification of market competition, we must pay more attention to the individual differences and demand changes of con-
sumers, and implement personalized marketing strategies. Through data analysis and market research, we can deeply
understand the preferences, behaviors and motivations of target customers, and provide them with accurate promotion
activities, customized service experience and personalized communication methods. This not only helps to build relation-
ships with customers more effectively, but also increases brand awareness and reputation [12].

Given the deep attention and involvement of consumers in the home-buying decision-making process, person-
alized home-buying advice, customized property recommendations, and financial solutions should also be provided to
enhance customer experience and satisfaction. This personalized marketing strategy can not only improve the purchase
experience of customers, but also increase the success rate of transactions and the buyback rate of customers, bringing
long-term healthy development of enterprises.

Problems of marketing service guarantee for real estate enterprises.

( Poor quality of communication with consumers

Cl'he comprehensive quality of marketing personnel is low

< The sales and service process is incomplete

NEA AN AN

< Insufficient display of sales products

Fig. 2. Problems of marketing service guarantee for real estate enterprises
Source: Compiled and constructed by the author

(1) Poor quality of communication with consumers. Enterprises have significant problems in communicating
with consumers, especially in the promotion of construction products and intelligent building products. Many potential
consumers, especially the older group who are not familiar with online platforms, lack understanding of such products,
mainly because of the shortcomings of enterprises in online marketing. Traditional marketing methods are still dominant
and fail to take full advantage of the personalization and precision targeting capabilities offered by modern digital market-
ing tools, which limits the ability of companies to effectively expand their markets and engage their target customers [9].
At the same time, enterprises lack customized methods for different consumer groups in communication strategies, resulting
in poor information transmission effect, affecting consumers' cognition and interest in products. In addition, another prob-
lem faced by enterprises is the simplification and limitation of communication channels. Over-reliance on traditional means
of publicity, such as traditional media and exhibitions, has failed to follow up and adapt to consumers' increasingly diverse
access to information and preferences. This limitation affects the quality and effectiveness of information exchange between
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enterprises and potential customers, making it difficult for consumers to deeply understand product features and advantages,
thus reducing the motivation and confidence of purchasing decisions. In addition, the poor quality of communication is also
reflected in the company's handling of customer feedback. The lack of effective feedback mechanisms and the ability to
respond quickly to customer needs makes consumers face insufficient information and opacity in the purchasing process,
further reducing their satisfaction and loyalty [6]. These problems together affect the performance and brand image of enter-
prises in the market competition, and need to be solved by improving communication strategies and enhancing digital mar-
keting capabilities to enhance customer experience and market competitiveness.

(2) The comprehensive quality of marketing personnel is low. There are great problems in the comprehensive
quality of marketing personnel, and consumers are generally dissatisfied with their service level and professional quality.
Although some marketers have certain professional knowledge, on the whole, their educational level is generally low,
college degree or below accounts for a relatively high, which affects their ability to deeply understand and effectively pro-
mote products. The lack of in-depth research and detailed analysis of the product makes the marketing plan unconvincing,
fails to effectively stimulate the desire of customers to buy, and easily leads to the loss of target customers, thus affecting
the overall sales performance.

In addition, the lack of professional quality of marketing personnel is also reflected in their lack of awareness
of the market and competitive environment. The lack of a deep understanding of competitors and industry trends leads
to a lack of foresight and competitiveness in the selection and execution of marketing strategies. In addition, marketers'
ability in customer communication and service also needs to be improved [8]. Their communication skills and customer
relationship management ability affect customers' purchase experience and subsequent satisfaction, which in turn affects
the long-term brand image and customer loyalty.

Therefore, improving the comprehensive quality of marketing personnel is the key to enterprises. Enhancing edu-
cational background, professional knowledge, learning the market and competitive environment, cultivating commu-
nication skills and customer service ability can improve professional level and work efficiency, and enhance market
competitive advantage.

(3) The sales and service process is incomplete. Consumers are generally dissatisfied with the service process
and service consciousness of enterprises, mainly reflected in the incomplete service process and insufficient service con-
sciousness. First of all, the existing service process lacks systematic and comprehensive comprehensive services, and fails
to meet the information needs of consumers from house purchase to decoration and then to stay. Consumers want to obtain
more detailed and coherent service content, but the existing service model only provides scattered information and simple
display, which can not effectively meet the diversified needs of consumers.

Secondly, enterprises generally have the problem of poor service awareness, over-emphasizing product quality
and ignoring the importance of service [3]. In the actual service, the standardized service process has become loose
and slack, resulting in the real estate consultants too mechanized the use of sales tactics when receiving customers, fail-
ing to truly understand and identify the needs and characteristics of different types of customers, and failing to provide
personalized professional advice and services. Some real estate consultants lack sufficient service awareness and pro-
fessionalism, which not only reduces customer satisfaction, but also directly affects the brand image and reputation
of the enterprise.

In addition, there are problems of poor information transmission and imperfect feedback mechanism in the ser-
vice process, and consumers often feel that the service is not timely and comprehensive, which affects their home pur-
chase experience and subsequent loyalty. Enterprises need to pay attention to the comprehensiveness and consistency
of services, strengthen the standardization and optimization of service processes, and cultivate the professional ability
and service awareness of real estate consultants, so as to improve the overall service level, enhance customer satisfaction
and loyalty, and thus enhance the competitiveness and market share of enterprises in the highly competitive market [7].

(4) Insufficient display of sales products. Consumers are generally dissatisfied with the marketing product dis-
play strategy of enterprises, which is mainly reflected in the old display way and the lack of innovation. First of all,
the lack of innovation in the layout of the company, the lack of novel design and unique elements, resulting in the overall
image of the sales department lack of personalized, difficult to distinguish from competitive real estate, thus affecting
the customer's purchase decision and purchase experience. Should consider the introduction of more creative and per-
sonalized decorative elements, such as the use of VR virtual reality, holographic projection and other high-tech means,
in order to enhance the image of the sales department, improve customer purchase experience, so as to enhance sales
efficiency and competitiveness.

Secondly, the display area of the sales department is too small, and the variety of products displayed is not rich
enough to fully meet the needs of consumers. The current display method is simple, lack of innovation and interaction, it
is difficult to attract customers' attention and interest, making customers lack sufficient information support when choos-
ing a property. The lack of innovation in sales department design, most of the designs are similar, which reduces the mar-
ket competitiveness and attractiveness of the entire project. In addition, there is a lack of systematic and strategic planning
in the marketing and display strategy of products, and they fail to make full use of modern technological means and digital
tools, such as social media marketing and online display platforms, to expand sales channels and enhance the diversity
and attractiveness of product displays [7]. This backward display strategy has affected the brand image of the enterprise
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in the market and the stability of the market share, and it is necessary to improve the customer's home purchase experience
and satisfaction through innovation and improvement to adapt to the rapidly changing market demand and the diversified
needs of consumers.

Conclusions. The main marketing challenges faced by real estate companies include single channels and tradi-
tional promotion methods, which fail to adapt to market changes and are difficult to meet the needs of modern consumers.
The low quality of marketing personnel and the lack of systematic and innovative services affect market competitiveness
and brand image. Enterprises need to improve marketing strategies and service quality. First, strengthen independent
direct sales channels, communicate directly with customers through internal sales teams, and improve customer expe-
rience and satisfaction. Increase new media advertising, use digital marketing tools, optimize cross-channel integra-
tion strategies, and improve market coverage and brand influence. Innovate promotion methods, combine cross-border
cooperation and experience marketing, meet the diverse needs of the market, and optimize new media marketing man-
agement. In terms of service guarantee, improve the quality of communication with consumers, and use digital market-
ing tools to provide personalized services. Improve communication strategies, enhance feedback mechanisms and rapid
response capabilities, and improve customer satisfaction and loyalty. Improve marketing personnel's professional knowl-
edge and service capabilities through training, optimize service processes, provide systematic services, and ensure that
consumers receive coherent information and professional support. Finally, innovate product display strategies and use
high-tech means such as VR and holographic projection to enhance the image of sales offices and customer experience.
Through systematic planning and modern technology, expand sales channels, enhance the attractiveness of product dis-
plays, and enhance corporate market competitiveness and brand influence. Through the above measures, real estate com-
panies can gain sustained advantages and long-term development in market competition.
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JJUCKYCISA TPO CYYACHUM CTAH MAPKETUHI'OBOT'O PO3BUTKY
MIANMPUEMCTB HEPYXOMOCTI

Anomauisn
110 Oi€to nooeiiiHO20 BNIUGY EKOHOMIYHOT CUNYayii ma po3eumKy PUHKY HepyXoMOCHi PO3GUMOK 2aLy3l HEPYXOMOCH Cmae 0eoai
CKAOHIWMUM, 4 KOMNAHIL, WO 3aUMAarOmvCsi HEPYXOMICIIO, CIUKAIOMbCSL 3 OLIbUUMU NPOOIEMAMU SUNCUBAHHSL. Y yitl cuntyayii KOHKYpeHmu
6 2au1y3i NPASHYMb OMPUMATU YACMKY PUHKY, W00 GUIICUMU, WO POOUNL KOHKYDEHYIIO 6 2aTy31 HepyXoMOChi OLiblul ITHMEHCUBHOK. 3 MOUKU
30py MeHOEHYIl CNONCUBAHHSA HCUMIIA, NO2AHA eKOHOMIYHA CUmyayis npu3eena 00 3MeHUueHHs 00X00i8 KIIEHmMIB, Wo KVIYIOMb JHCUNIO,
o, y C6010 yepey, IMEHUWUIO HAABHT KOWmu ma 30L16uuno mpyoHowi 3 npuobanuam sxcumaa. Kpim moeo, cnad Ha puHKy HepyxomMocmi
BNIUHYE HA SUUIKYBATbHULL HACMPILL KIIEHMIS, | 3a2anbHe badxcants Kynyeamu 3nusunocs. Kynisenona nogedinka Kuienmie maxootc Oinviu
Payionaivbha, i 6oHU Olibule 36epmaioms yeazy Ha sKicmv npoekmis. bazylouucy na nagedenomy suuge, y yiti cmammi 062080PIOEMbCs
NOMOYHULL CIAMYC NPOOAICI8 KOMNAHIU, W0 3aumaiomvcsi Hepyxomicmio. Ilepwi 3a éce, gi0cmani MapkemuHe08l KAHAIU KOMNAHIL ma €OuHi
Memoou npocysarnHs obmedicyromy i mosicausocmi posuiuperts pukky. Ilo-opyee, 3 mouxu 30py eapanmii 00C1y208y6aHHs, ICHYIOMb MAKI
npoonemu, sIK HU3bKA SAKICMb 38 53Ky 31 CHONCUBAUAMU, HULKA 3A2AIbHA AKICIb MAPKEMUH208020 NEPCOHANLY, HE3ABEPULEHT NPOYECU NPOOAICY
Mma 00Cy208y8aHHA, A MAKOHC HEOOCMAMHE BI000PANCEHH NPOOYKMY, WO MAL0 6NIUE HA NIOBULEHHS. PIGHA 3A00801€HOCMI KIIEHMIB |
KOpnopamueHoi KOHKYPEHMOCNPOMOHCHOCI. TaKum YuHOM, PIENMOPCoKUM KOMIAHIAM PEKOMEHOYEMbCSL IHHOBY8amu MAPKEMUH2061 KaHAIU
Ma nOKPawUmu MOJMCIUBOCMI 2aPAHMYBAHHS NOCILY2, Wb adanmysamucs 00 3MiH PUHKY Md NIOSULYUMU KOHKYPEHMOCHPOMOJICHICMb.
Kntouosi cnosa: picimopcoke nionpuemcmeo, npobnemue OO0CTIONCEHHS, CMAH HePYXOMOCMI, MApKemuHeO8Ull KAHAI,
2apaHmis. MapKemuHe080i NOCIyeU, MapKemuHe, MapKemuH208Ull MEHEONCMEHN, KOH TOHKIMYPA PUHKY, KOHKYDEHMOCHPOMOJICHICIb
nocnye, MapKemuH208i KaHaiu, MapKemuHe08a Cmpamezis HepyXomMocmi.
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COITAJIBHO-EKOHOMIYHI ACHEKTHU TA EKOHOMIYHI B3AEMOBITHOCHUHUA
SAIK OCHOBA PO3BUTKY AJIbTEPHATUBHOI EHEPTETUKH

Anomauis

Memoro nanucanna cmammi € HeoOXiOHICMb 0OTPYHMYBAHHS 3HAYEHHA COYIATLHO-EKOHOMIYHUX ACNEKMi6 Md eKONOSTUHUX 63a-
EMOBIOHOCUH, WO CMANU OCHOBOIO OJisl PO3GUIMKY MA CMANOBNEHHS ANbIMEPHAMUBHOI eHepeemuKU 8 CY4aCHUX YMO8AX Ha MepeHax
Esponeiicvrkoco Corosy ma Yxpainu.

Anbmepnamusna enepeemuxa, sKka 0OXonalo€ oJcepena enepeii, Wo He GUKOPUCMOBYIOMb MPaouyilini 6UKONHI NAlbLHO20, MAE
eenuuesne 3navenns 0is exonoeii. Ilepw 3a 6ce, anemepnamughi 0dcepena enepaii, maxi K COHAYNA, 8IMPO6A, 2i0poeIeKmpudna ma
2e0MepManbHa, 3HAUHO 3MEHULYIOMb GUKUOU NAPHUKOBUX 2A3i8, AKI € OCHOGHUMU GUHYBAMYAMU 2100ANbHO20 nomentinua. Tpaouyiini
Odrcepena enepeii, maxi K 8y2ilis, HAGMa ma npUpoOHULL 2a3, npu iX CRANOBAHHI BUKUOAIONb BETUYE3HY KITbKICHb 8Y2NeKUCTI020 2a3Y
(CO,) ma inwux 3a0pyOHI0TOHUX PEUOCUN, AKI HE2AMUGHO 6NIUEATIOMb HA amMOChepy i Kiimam.

Conauna enepzisi, OmpumycmvCs WAXOM NEPEemEOPeHHsl COHAUHO20 CGIMAA HA eNeKMPUYHULL CPYM 34 OONOMO20I0 COHAUHUX
naueneil. Bimposa enepeis 6uxopucmogye cuny 6impy 014 eenepayii enekmpuxu uepes imposi mypoinu. Obuoea yi oxcepena enepeii €
NPaKmMuyHo 6e36i0X00HUMU [ He 3a6PYOHIOIMb amMocepy, wo pobums ix eKoL02IYHO YUCIUMU.

Taxooic apmo 3aznauumu, wjo 3a6pyoHeHi npoOyKMamu HCUMmeOiANbHOCMI TIOOUHU MePUIMOPIT MAKOIC MOACYMb GYmu ouu-
weni 3a605KuU OP2aHiz06aHUM NepepoOHUM NYHKMAM, AKI HA0ABAMUMYMb CUPOSUHY 0N CIMANYI, WO NepepobIamUMYmMy CMIMMI @
eHepeiio, AKA Cb020OHT HaM MAaK HeoOXiOHA.

3 0enady na cyuachi ymosu QyHKYioHy8aHHs enepeemuyHoi eanysi ¢ Yxpaini, ii uacmkose sHUWeHHs POCIUCOKUM A2PecopoM,
nocmae eocmpe numanHs GIOHOGNEeHHs enepeemuKy ma CAPAMYSanHs ii 6 HANPAMKY eKoN0zii.

Kniouogi cnosa: anvmepnamusi 0dicepena enepeemuri, ekonoeis, ekonociuna 6e3nexa, enepeemuinull MeHeo’CMeHm.

Beryn. AnbTepHaTuBHA €HEpreTHka B YKpaiHi Mae BUpIlIagbHE 3HAUCHHS ATl 3MEHILICHHS! HETaTUBHOTO BIUIUBY
Ha HaBKOJMIIHE cepepoBuie. [lo-mepine, BUKOPUCTAHHS BiJHOBIIOBAHUX DKEpEN eHEprii M03BOJISIE 3HU3UTH BUKUIN
NapHUKOBUX T'a3iB, 1110 crpusie 60poThOi 31 3MiHamu kirimarty. [To-1pyre, po3BUTOK COHSYHUX Ta BITPOBHUX €JIEKTPOCTAH-
il 3MEHIIY€E 3aJCKHICTh BiJl BUKOIIHUX IAJIMB, IO CIIPUs€E 30€PSIKCHHIO PUPOAHUX pecypciB. Kpim Toro, anbrepHa-
THUBHI JUKEpEIIa eHeprii 3a0e31euyroTh eHepreTuuHy Oe3MeKy KpaiHH, 3SMEHIITYIOUH BPasIuBICTh 10 30BHIIIHIX €HEpreTHy-
HUX 3arpo3. Ba)JIMBUM acIieKTOM € TaKOX CTBOPEHHSI HOBHX PoOOYMX Miclib y cepi 3esIeH0T eHEPreTHKH, 110 CIpHsie
C€KOHOMIYHOMY PO3BHUTKY perioHiB. J[0aTKOBO, BIIPOBAKCHHS €KOJIOTTYHO YUCTUX TEXHOJIOTIH MOKPANIY€E SKICTh MOBi-
Tps Ta BOJIM, 1110 TO3UTHBHO BIUTMBAE Ha 37I0pOB'st HaceneHHs. OTke, albTepHaTHBHA CHEPTETHKA € KIIIOY0BUM (pakTopoM
JUISL CTIKOTO €KOJIOTIYHOTO PO3BUTKY YKpaiHH.

Ha cygacHoMy erari BU€Hi SIK HaIIOi Jep>KaBH, TaK 1 BUCHI CBITY aKTHBHO JOCIIUKYIOTh BIUIUB JIBTEPHATUBHOT
SHEepreTHKN Ha JOBKULISL. J[yKe 9acTo CIiNBHUMHU 3yCHIUISIMH TIPOBOAATHCS JOCIIKEHHSI HA CTBOPEHUX IUIaTdopMax,
SIKi aKTHBHO JOCIIDKYIOTh BIUTUB aIbTEPHATUBHOI €HEPreTUKH Ha TOBKULISA. B poOoTi BUKOpHCTaHUH TOCBiA Ta Hampa-
LIOBaHHS Takux BYeHUX: B. IBannmmH, O. bsankosceeka [2; 5], FO. Xapuenko, I. Tongapyxk [1], O, Apaxonos, O. Kyuep,
O. Mosstaebkutii [7], O. Homimyk [9], K. Mynpuk, C. €pmakoB. He muBissurch Ha T€, 10 BKE MPOBEACHO PSiT TOCITIHKCHB
BUCHHUMH Ta NPAKTUKAMH, TOTPIOHO BIOCKOHAIIOBATH Ta MOJCPHI3YBATH ICHYIOY1 37100y TKH J0 CY4aCHUX YMOB Ta peastii
BIICBKOBOTO Yacy.

MerTa crarTi nossrae y etalbHOMY JIOCIIJDKEHHI Ta aHalli3i PO3BUTKY aJIbTepHATUBHOT €HEPTEeTHKN B KOHTEKCTI
il BIUIMBY Ha €HEPreTUYHY CHUTYAlil0 Ha TUX TEPUTOPISX, JIe LSl rajy3b aKTUBHO PO3BHUBAETHCS, NIPOAHATI3YBATH T103U-
THBHI Ta BpaxyBaTH HETaTHMBHI YNHHUKY BIUIUBY, JOCITIUTH X 3aJI€KHICTH OJMH BiJl OZHOTO.

Bukiax ocHOBHOTO MaTtepiajy JOCTiZKeHHs. Y KUTTI Cy4acHOTO CYCIIUIbCTBA HAWBAXJIMBILIY POJb BiJirparoTh
SHepreTHKa, eKOHOMIKa Ta exosiorisi. EHepreTrka € BU3Ha9aIbHOIO, OCKUTGKM BOHA BILIMBAE HA PO3BUTOK | €KOHOMIKH, 1 €KOJIO-
rii. BoHa 3HAYHOO MipOI0 OOYMOBIIFOE€ €KOHOMIYHHIA TIOTSHITIA AepKaB 1 JOOpoOyT HACETCHHS, a TAKO)K HAMOLIBIIIE BILIHBAE
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Ha JIOBKULIS, eKocucTeMu i Oiocdepy 3aranom. By/b-siki ekosoriusi mpodiemu (3MiHa KiliMary, KUCIIOTHI OIlajiy, 3arajibHe
3a0pyAHCHHSI CEPEIOBHUIIIA TOIIIO) MPSMO YUY OIIOCEPEAKOBAHO ITOB’s3aH1 3 BUPOOHUIITBOM a00 BUKOPUCTAHHSIM CHeprii [7].
Ha cydacHoMy eTami po3BHTKY JIFOJICTBA IPOOJIeMa B3a€MO/IiT €HEPreTHKH 1 JOBKLIJISI Ha0yBa€ HOBUX O3HAK, BILIH-
BAlOYM Ha BEJIMUYE3HI TepUTOpii, OLIbLIICTh PiYOK 1 03ep, Ha arMocdepy it rizpoctepy 3emui. Ille Gurpmi Macmradbn
PO3BUTKY €HEProIOCTauYaHHs i €HEProCHOKMBAHHS B HEJAJICKOMY MalOyTHHOMY 3yMOBIIOIOTH TOJIAJIbIIE IHTCHCUBHE
3pOCTaHHS IXHIX PI3HOMaHITHUX il Ha BCi KOMIIOHEHTH TIPUPOTHOTO TOBKULISA B II00amsHOMY MacmTadi [6].
Eneprerndna rany3b COpUYHHSE HE TUTBKHU XIMidHI, aie i iHII 3a0pyIHEHHS: TEIUIOBE, aepO30JIbHE, CIEKTPO-
MarHiTHe, pamioaktuBHe. OTxe, He Oyae MepeOiNbIICHHAM Te, IO BHUPIMICHHS CHEPreTHYHHX IPOOIIeM OO0YMOBIIOE
BUPIIIEHHSI OCHOBHHUX EKOJOTiYHHX mpodieM. EHepreTnka, sk raxy3b BUPOOHHITBA, PO3BHUBAETHCSA TY)KE IIBHIKHMH
TeMIIaMH, TOMY 'apaHTyBaHHS €HEPreTHYHOI Oe3MEKH Ta 3HIKEHHS aHTPOIIOTCHHOT0 BIUIUBY CHEPIeTHKH Ha JOBKIJILL —
Ba)XJIMBE 3aBJIaHHS CHOTOACHHS [7].
3aBKIIi BBAXKAJIOCH, 1110 AJIETEPHATHBHA CHEPreTHKa Hece HaliMEHIINI BIUTMB Ha EKOJIOTI3allifo TEpPUTOPIaIbHUX TPO-
MaJi Ta Oe3MeyHy eKOJIOTIUHY CUTYaIlil0 B KpaiHi 3aranioM. Ta 3romom Ha mpoBe/ICHI HAyKOBI Ta TEXHIYHI TOCIIIKEHHS BUSBH-
JIOCh, 1110 B TIEBHI Mipi allbTepHATHBHA EHEPIeTHKA BCE XK HEeCe TIEBHI 3arPO3H IS €KOJIOTIT Ta HABKOJIMIITHBOTO CEPE/IOBHIIA.
3 oty Ha BUKJIMKH, SIKi TOCTAIOTh TI€Pe]l CYCIUIECTBOM, Ta MTUTAHHS JOULIFHOCTI BUKOPHCTAHHS ajbTepPHATHBHIX
JDKEpe eHepril s HapOJHOTO IOCIOAapCTBa BUHUKAE HEOOXIHICT J€TaIbHOTO BUBUCHHS Ta aHAJi3y X BUKOPHCTAHHS
B CYYacCHUX pEaisiX Ta y peaisix BIIICbKOBOro cTaHy. Takok BapTO 3a3Ha4MTH, IO MOTPIOHO BPaXOByBaTH i cOOIBapTICTh
BHPOOIIEHOT eHepril i3 BHKOPUCTAHHS BCIX THX TEXHOJOTIH Ta IHHOBAIIIH, sIKi MH 3aCTOCOBY€EMO TTpH ii BUpOOHUIITBI. Yu exo-
HOMiKa i3 3aJTy4eHHSIM aJbTePHATUBHOI CHEPTETHKH B Cy4acHOMY 11 pO3yMiHHI MOYKEe BBJKATUCh «3€JICHOI0 CKOHOMIKOIOY.
SIKmo MU TpoaHaNi3yeMO OKpeMi BHIH BiIHOBIIOBATBHUX JDKEPEN €HEprii, SKi MH MOKEMO BHKOPHCTOBYBATH
B YKpaiHi, a came 3a X eKOHOMIYHOIO JOIIJIBHICTIO Ta €KOJOTIYHOI0 Oe3MeK00, TO MOYKHA CTBEPKYBAaTH, IO JIHCHO,
MOTPiIOHO 3BaXKyBaTH Ha BCl yMOBH iX BHKopHcTaHHs B THX 4uM iHIIUX OTI. KoxHa TepuTopist € yHIKaIbHOI 3 CBOEIO
crennikoro, JTaHAmadTOM Ta CKOJOTIYHUMH O0COOIUBOCTIAMHU.
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Tomy npu rutaHyBaHHI HOTPIOHO YITKO BPaxoBYBaTH OCOOIMBOCTI €HEPIETUYHOTO MEHE/DKMEHTY, 3aIy4eHHIM THX
CIIeLaNiCTiB, sIKi 3a0e3rmeuyBaTuMyTh BCl HEOOXiIHI yMOBH Uil (DyHKLIOHYBaHHI BiJIIOBIJHOI raiy3i eHepreTuku. Jlis
BpaxXyBaHHsI BCl €KOJIOTTYHUX ACTIEKTIB PO3BUTKY €HEPreTUYHOI raiy3i Mae OyTH BpaXxoBaHUK CMMOi03 CITIBIIpalll €KoJIora,
SHepreTHKa, CKOHOMICTAa Ta MEHemKepa. Mae OyTu uiTKa rpajailis Ta pO3paxyHOK 3 BpaXyBaHHSM TOTO, 110, HAITPUKIA]]
reoTepMalibHa EHEepreTHKa MOXKe BUPOOJISITUCE B OJTHOMY PETIOHI, a B IHILIOMY 1€ HE € MOMKJIUBUM Ta €KOHOMIYHO BUTIIHUM.

Bapro 3a3HaunTH, 1110 y CBOIX po0OTax Ta MpaKkTHUKax 3allikaBJIeHi, Mo4alyd BUBYATH Ta PO3MVISATH caMe Ti rmepe-
LIKOJIM, SIKI 3aBa)KalOTh PO3BUTKY aJIbTEPHATHUBHOI EHEPIreTHKU B LijOMYy. SIKIIO 1110 mpolsieMy IiJHIMaTH Ha HAyKOBY
Ta MPAKTHYHY IJIOIIUHY, TO MU 3MOXKEMO PO3POOUTH KOHKPETHI MPOTO3ULIiT 10 BUPILIEHHS! XX ITPOOIEM.

BucnoBku. OTKe micIisi IPOBEIEHOTO aHai3y, MOKHA CTBEPKYBATH, 110 KOXKEH 3 BUJIB JPKEPEIl BiIIHOBIIIOBAIIb-
HOI €HEPreTHKH, IPU MOPYIIEHHI TEXHOJIOT1H BUKOPHCTAHHS Ta BUPOOITKY, MOXKe OyTH maryOHUM JUisi HAaBKOJHUIIHBOTO
cepenosuina. [1pu manyBanHi Ta po3poo6ui crpareriid pozsutky OTI" Mae OyTH 4iTKO IpoIcaHa 4acTHHa, SKa CTUMYIIIO-
BaTUME PO3BUTOK aJILTCPHATHBHOI €HEPIeTHKU CaMe B KOHTEKCTI CKOJIOTi3ailii BUPOOHMIITBA SHEPTii [l CIIOKUBAYIB
Ta MiAIPUEMCTB.

B €Bponeticbkomy Co1031 y KOHTEKCTI PO3BUTKY «3€JIEHOT EKOHOMIKI» caMe EKOJIOTi3allil0o BAPOOHUITBA eHepre-
TUKH MIPOBAJSTH, SIK OJIMH 3 OCHOBHUX HAIPSMKIB Ta 3aKJIQIA€THCS B CTPATETII0 PO3BUTKY TEPUTOPIH.

Takox BapTO 3a3HAYMTH, IO MPH PO3poOIl 17 mijei crasoro po3BUTKY, KoTpi Oyau yxsajieni OOH y BepecHi
2015 poky, came 7 11iib, ii OIMC NPUCBSIYEHUM JOCTYIHIH Ta YUCTIH eHeprii.
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SOCIO-ECONOMIC ASPECTS AND ECONOMIC RELATIONSHIPS
AS A BASIS FOR THE DEVELOPMENT OF ALTERNATIVE ENERGY

Abstract
The purpose of writing the article is the need to justify the importance of socio-economic aspects and ecological relationships,
which have become the basis for the development and establishment of alternative energy in modern conditions on the territory of the
European Union and Ukraine.
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Alternative energy, which includes energy sources that do not use traditional fossil fuels, is of great importance to the
environment. First of all, alternative energy sources such as solar, wind, hydroelectric and geothermal significantly reduce greenhouse
gas emissions, which are the main culprits of global warming. Traditional sources of energy, such as coal, oil and natural gas, emit a
huge amount of carbon dioxide (CO,) and other pollutants when they are burned, which negatively affect the atmosphere and climate.

Solar energy, for example, is obtained by converting sunlight into electricity using solar panels. Wind energy uses the force of
the wind to generate electricity through wind turbines. Both of these energy sources are practically waste-free and do not pollute the
atmosphere, which makes them environmentally friendly.

It is also needed to say that areas polluted by the products of human life can also be cleaned due to organized processing points
that will provide raw materials for stations that will process garbage into the energy we need so much today.

Key words: alternative energy sources, ecology, environmental safety, energy management.
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YAOCKOHAJJIEHHA CUCTEMMU YIHPABJIHHA AKICTIO HAJTAHHSA
COIIAJIBHHUX ITOCJYT

Anomauis

Bimuusnanuii 0oceio coyianvroi 0onomoeu He3axuujeHuM 8epcmeam HACeNenHs, 3apyOinicHi IHHO8AYIUHI NPOEKMU 3 Nio-
MPUMKU 6PA3NUBUX KAME20Pill HACeNeHHs CIanu MuM GYHOaMeHMoM, Ha AKOMY 6 OCMAaHHI decamunimmsl 8i00y8acmovcs poO36UIMOK
coyianvroi pobomu ma po36y006a iHPpaAcmpyKmypu coyianbHux 3aKiaoie, AKa Mae c8oi 0coOIUB0CMI, 3yMOBeHT 00C8I00M MUHYI020
i 6nausoM cyuacnux ceimogux menoenyiti. Pegpopmyeanns cucmemu 3a6241c0u noYUHAEMbCA 3 NEGHUX 3MIH Y cucmemi ynpaeninus. Tomy
MOOepHI3ayis cucmemu HaOAHH s COYIANbHUX NOCILY2 HACELEHHIO, YNPABGIIHHIL SIKICIIO COYIANILHUX NOCIYE MA eeKMUSHICIb Npoyecie
coyianbHo20 00C1Y208Y8AHHA 2POMAOAH 3HAYHOTO MIPOIO 3ANEHCUMb 8I0 e(heKMUBHOCII YNPABIIHCLKOL OisIbHOCII.

Y emammi yoockonaneno cucmemy ynpaeninns axicmio naoanis coyianvuux nociye. Posensanymo numanns niosuujenms 6iono-
8I0aNLHOCMI KEPIBHUYMEA MA MOMUSAYTT NEPCOHATY 8 NUMAHHAX 3a0e3neUeH s AOMIHICMPAMUEHO20 YIPABIIHHA AKICINIO COYIANbHUX
nocnye. Bcmanoeneno, wo nepcnekmugoio modice Oymu GUKOPUCAHHA 8 NPAKMUYHOMY AOMINICIMPAMUBHOMY YRPAGIINHI AKICMIO COYi-
AnbHUX NOCIY2 THHOBAYILIHO20 MEMOOY HA0aHHs coyianbhux nociye. J[o nbozo moocna ionecmu coyianvhe samosnenns. Lle no cymi
KOMNIEKC 3aX00i6 Nnpasoso2o ma eKOHOMIUH020 XapaKmepy, NPo8e0eHHs NCUXO0I02IYHO-0C8IMHIX Ma MeOUKo-peadinimayitinux 3axo0is,
AKI HanNpaeneHi Ha OKpemi 2PYnU CROJMCUBAYI8 MAKUX NOCTY2.

CKaaoHi srcummesi 00CmMasuHU HANPAMY 3A1eHCaAmb 80 CYYACHUX COYIANbHUX Oedhopmayitl ma pusuxie, macumaou 6niusy
AKUX HA HACENeHHs POZUWUPIOIOMbCA 8 YMOBAX Cb0o200eHHs. TIpukiaoom makux pusukie modice Oymu empama nocmitinozo odxcepena
00X00Y, HACMAHHS HeNnpaye30amHoOCmi 8HACTIOOK X60POOU, HEUWACHO20 UNAOKY, CIMAPOCHi, cMepmb 200V8ANbHUKA Mowo. Ak npa-
8U710, COYIANbHI PUBUKU 8 HEe3HAUHIU MIDI 3a1excamb i0 NOBeOIHKU OKPeMOi 0cobU, OCKINbKU BOHU 0emepMIHO8AHT 8 OCHOBHOMY COYi-
ANIbHO-eKOHOMIYHUMU YMOBAMU, SUHUKAIOMb BHACIIOOK NEGHUX NOOTl I MAlOMb NOCMIUHUL, nepeddayyeanull xapakmep, € niocmagoio
0 Habymms 0co6010 npasa Ha OMPUMAHHA COYIATLHUX NOCTLY2.

Knrwuogi cnoea: ynpaseninna, aomiHicmpyeanHs, coyiansti nociyeu, Yynpasiints aKicmio, coyianbhe 3amM0o81eH s, PUSUKU COYi-
ANbHO20 3aMO8NeHHA, IHHOBAYTIHUL MeMOO HAOAHHA COYIANbHUX NOCTYe.

Bertyn. B ymoBax cb0orofieHHS TUTaHHS YIPABIiHHS AKICTIO MTOCTYT y COIianbHii cdepi He MOBHICTIO JOCTIIKEHO.
i muTaHAS pO3TIAAAIOTHCS K Ha PiBHI 3aKOHOIABCTBA, TaK 1 Y MPAKTUYHIN TiSUTBHOCTI, [IE Peasi3yloThCs Tl COMiambHOI
moiTiKH. OCcOONIUBO TOCTPUMH € TUTAHHS PO3BUTKY PUHKY COIIQTbHUX TOCIYT, iX JTIIEH3yBaHHS Ta MiABUIICHHAS YIIPaB-
JIHHS SKICTIO HaJaHHS MOCIYT. A TaKoX TOCIIJDKYIOTBCS TUTAHHS YIOCKOHAJICHHS MOJieNield HalaHHS [TOCIIYT HA PHHKY.
PosmisimaroThesl MMTaHHS CITIBIIPALll ISPKABH Ta PI3HUX COIIaIbHUX OpraHi3alii, BIPOBaKCHHS CHCTEMHU HAIaHHS COIIi-
AIIBHOTO 3aMOBJICHHS. | BUBUAIOTHCS HEMOMIKN Y 3aKOHOIABYIH 0a3i 3 MPUBOAY COIIaTFHOTO 3a0€3MeueHHS.

Merta poOoTH: YIOCKOHAJICHHS TEOPETHKO-METOAMYHMX 3acal Ta po3poOKa NMPaKTHYHUX PEKOMEHAAIIN Moo
aJIMiHICTPAaTHBHOTO YTIPABIIHHS SIKICTIO COLIaTbHUX MTOCIYT B COIiabHIIl yCTaHOBI.

BukJjaa ocHOBHOro marepiajy aociaigxeHHs. J[o i1HHOBAIIfHUX METOIIB YIPaBIiHHS SKICTIO HaJaHHS COIIi-
QJIHUX IOCITYT BiTHOCUTHCS BUKOPHUCTAHHS IHTEIPOBAHOIO IIAXOMY HaJaHHS ITOCIYT. BUKOPHCTaHHS SKOTO IIOCHIUTH
e(eKTHBHICTh HaJaHHS AKICHUX COIIaJIbHUX TTOCITYT Ta IIOKPALTITH CKOOPIMHOBAHICTH [Iiif BCIX COIiaIbHUX OpraHi3amii.
YeminmHicTh BIPOBAKEHHS 1HTETPOBAHOTO IMiIXOAY MOYKIMBE IMPH peaii3amii IpUHINIIB CKOOPIMHOBAHOI CITIBIpAIll
MIIPHEMCTB COLIAaTbHOI HAMPABICHOCTI, IEeP)KaBHUX OPTaHiB YIpaBIiHHSA Ta TPOMAJICHKUX OpraHizamiid. BimnmoigHo
HaMH Ha pUCYHKY | Oysi0 HaBeIeHO OCHOBHI HOBHHKH B CHCTEMIi YIPABITiHHS SKICTIO HaJaHHS COIIaIbHUX MOCTYT.

© Jluwenxo M. O., Jluwenko B. B., 2024 DOI: https://doi.org/10.37406/2706-9052-2024-3.14
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OCHOBHI HOBOBBE/ICHHSI B CUCTEMI YIPaBJIiHHS SKICTIO COLIATbHUX HOCITYT
B CyMCBhKOMY 00JaCHOMY LIEHTPI COIIaIbHO-TICHXOJIOTTYHOT JOTIOMOTH

ba3oBi conianbHi mociyru

Jlemorostizatist pUHKY

Benenns Bumanky

Peectp couiaabHUX MOCIYT

OO00B’3K0BE HAZAHHS COLIAIBHUX TTOCIYT ]
Kiacudikatop couiaabHHX OCIYT ]

Puc. 1. OcHOBHi HOBOBBeJleHHSI B CHCTeMi YNIPABJIiHHSA AKICTIO COLiaJILHUX MOCTYT

Lorcepeno: cpopmosano asmopamu na ocnosi oxcepena [35, c. 401]

BazoBi comiampHi mociayrum B CyMChKOMY OOIIACHOMY LIEHTpI COILIaJbHO-TICHXOJIOTIYHOI MOTOMOTH (Jaii —
COLICIIO). Jani mociryru MOJKHA PO3TONUIATH HA HACTYIIHI KaTeropii:

— MIPEBEHTHBHI 200 Ie TOCTYTH MPOMITAKTUIHOTO XapakTepy. Jlo HUX BapTO BiTHECTH Pi3HI BUIN KOHCYIBTALIH,
MoCTilfHe HaJaHHA iH(OpMaIii PO COIiabHI MMOCITYTH, a TAKOK BUIH COLIaTbHOI TPO(ITaKTHIHOI poOOTH. A TaKOX 1Ie
TIOCITYTH TS KaTeropii 0ci0, M0 3HAXOMATHCS y CKIAIHUX JKUTTEBUX oOcTaBMHAX. [0 HAX BapTO BIIHECTH: MOCTiiHE
colianbHe CYMPOBOIKEHHS 0Ci0, HaJaHHS MOCTYT 3 COLIANBHOI aanTallii, BIPOBAaKEHHS SJIEMEHTIB COIIaIbHUX 1HTE-
TpaIiiifHuX Ta peiHTerpaIiifHuX mMporeciB, OyTH MOCEPETHIKOM Y BUPIMICHHI MOOYTOBUX MATaHb Ta HAJaHHSI YMOB IIPO-
JKUBAaHHS 0c00aM, sIKi MalOTh JKUTTEBI TIPOOIEMH.

— Kpu30Bi nmociyry. Lle mociayru ekcrpeHoro abo KpU30BOTro BTPYUYaHHS y CUTYAIlil0, HaJaHHs COL[IaJIbHOTO MPH-
TynKy [4].

Bci 3a3naveni comianbHi mocayru moBuHHI HamaBatucs y COLICII, a Takok MakcuMyM HaONMXKeHi A0 Micus
MIPOXKUBAHHS 0c00H, AKiif BoHU MoTpiOHI. Benerns sumaaky B COLICIT/] — e kiTr090Ba TEXHOJIOTISI HAJJAHHS COIiaTbHIX
TIOCITYT, SIKi HAIMPaBJICHI HA PIIICHHS Pi3HUX MPOOJIEM: TICHXOJIOTIYHOTO, KOMYHIKAI[ITHOTO XapaKTepy, a TaKoX 1HIITIX
mpobIeM, SKi MOYKHA BUPIIIUTH MTPH KOMYHIKaIIii 3 COLliaTbHUM TIPAI[iBHIKOM Ta OEPKyBa4eM COLIATBHOI MMOCIyTH. Sk
MTOKA3aJIi TOCIIIKESHHS, aIMIHICTpaTHBHE YIPABIiHHS SKICTIO HAJaHHS COIIaIbHAUX ITOCITYT BKITIOYA€E CYKYITHICTh Pi3HO-
MaHITHHAX Cy0’€KTiB, Ki O€pyTh y4acTh B HaJlaHHI OCIYT COIiaIbHOTO Xapaktepy. [Ipu 1iboMy criocTepiracTbesi MoBHA
B3a€MOJIisl MK YYaCHUKAMH IIPOLIECY Ta JOTPHUMAHHS BaXKIMBUX IPUHLHITIB

1) HamaHHS TPOQITAKTHYHUX TOCIYT;

2) HamaHHA MOCIYT, SKi MOBHICTIO Bi/IMTOBINAIOTh MTOTpeOaM CIIOKUBAYiB COIIaIbHIX TTOCIYT;

3) OesmepepBHE HATAHHS MTOCITYT COIAbHOI CIIPSIMOBAHOCTI, TIPH IbOMY BOHH € Pi3HOMaHITHIMU;

4) 3abe3redeHHs AePHKABHOTO rapaHTyBaHHs HAJAHHS COLiaJbHHUX MOCIYT;

5) mpaBoBa piBHICTh, BUKOHAHHS 000B’S3KIiB Ta BiIOBITaTBHICT HA/IaBadiB COIiaIbHUX TOCTyT [7].

[TepcriekTHBOIO MOXKe OyTH BUKOPHUCTaHHS B MPAKTUYHOMY aIMiHICTPATHBHOMY YIPABIiHHI SKICTIO COIiaTbHUX
MOCITYT 1HHOBALII{HOTO METOMY HaJaHHS Takux nociyr. Jlo Hboro MokHa BiJHECTH comianbHe 3aMoBieHHs. Lle mo cyTi
KOMIUTEKC 3aXOMiB IMPABOBOTO Ta EKOHOMIYHOTO XapakTepy, MPOBEACHHS IICHXOJIOTIYHO-OCBITHIX Ta MEIUKO-peadiiiTa-
LIHHUX 3aXO/iB, SKi HAIPaBICHI HA OKPEMi TPYITH CIOKUBAUiB TaKUX MOCHyT. [locyrn HagaroThCs 0codaM, SKi 3HAXO-
JSThCS B CKJIAJHAX 00OCTaBHHAX 1 MalOTh MOTPeOy B CTOPOHHIN JOIIOMO3i. MeToro HaJJaHHS TaKUX MOCIYT € HOKPAILaHHs
KUTTEMISITFHOCTI, MPOBEICHHS COIiaJIbHOI afamnTarii i BiTHOBJICHHS 0COOM IO >KHUTTS B IMOBHOIIIHHHX yMmoBax [3]. Ha
PHCYHKY 2 IIPEACTABIICHO IIEPEBary Ta PU3UKU BIIPOBAJDKCHHS COLIAIILHOTO 3aMOBJICHHS, KU € IHHOBALlItHUM METOIOM
YIAOCKOHAJICHHS aMiHICTPaTUBHOTO YIIPABIIHHSA SKICTIO COI[IaIbHUX TOCIYT.
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CorrianbHi TOCIYTH

Puc. 2. [lepeBaru Ta pu3dnku cOUiajJbLHOr0 3aMOBJIEHHS SIK iIHHOBALIHHOTO MeTO1Y Y10CKOHAJIEHHSI
aIMIHICTPATHBHOIO YNPABJiHHA SAIKICTIO HajaHHA conianbHux nocayr B COLCIT
Joicepeno: cghopmosano aemopamu na ocrnosi Oxicepena [3]

CorianpHe 3aMOBIICHHS K 1HHOBAIliif METOM, MOXe OyTH ONTUMAaJIBLHUM IIPU YMOBI:

— HeoOX1IHOCTI onTUMi3allii Or0KeTHOTO (hiHAHCYBAaHHS;

— HEOOX1IHOCTI pecTPyKTypH3allii OpraHi3aiifHol CTpyKTypH 1O BCi Mepexi comiaabHNUX 3aKIadiB, SKi € Ha/la-
BayaMu COIliaJbHUX TTOCIYT;

— TOKpAaIIaHHs JOCTYIHOCTI Ta MOBHOI 3aJJ0BOJICHOCTI MOTPEO CIIOKMBAYiB COIIAIBHUX MOCIYT;

— SKIIO OTPUMYBaY HiTKO BKa3ye Ha IMEPeJTiK COialbHUX TIOCTYT 1 B3aEMOJII€ 3 Ha/laBadaMHy COLIIaTbHOT MOCITYTH
Ta OTPUMYE iX B 00Cs31 Ta AKOCTI, HEOOXiTHOMY CIIOKHBAYY;

— HECTIPOMOXXHOCTI Ta JEesIKOI HEKOMIIETEHTHOCTI CIIOKMBa4da COIMIaJIbHOI MOCIYTH 3pOoOWTH BHOiIp HagaBada
TaKWX MOCIYT (Iormomora y peabimiTamii BaKKOXBOPHX MITITKIB, JIOEH 3 0OMEKXCHUMH MOXIHBOCTSIMH, KOHCYIIBTa-
1iifHa JOMTOMOTa IICUXO0JIOTIYHO XBOPUM 0CO0am);

— HaJaHHS COUIaJBHUX MOCIYT eKCTPEHOTO CIPSMYBaHHS (HasIBHICT TeJIe(QOHY AOBIPH JOIOMOTa KEPTBaM, SKi
MOTEPIAIOTh BiJ JOMAITHLOTO HACHILIIA);

— Y BUIAJIKY, SIKIIIO MICIIEBUI PUHOK COLIIAJIbHUX TIOCITYT Ma€ HYJIbOBY YH JOCUTh OOMEKEHY KOHKYPEHIIIIO Cepet
HaJaBadiB COLIATBHOI MMOCITYTH.

ToOTo, pe3ynbraTd MPOBEACHOTO JOCIIKEHHS TOBOJSTh, 1[0 BUKOPUCTAHHS «COIIaJbHOTO 3aMOBIICHHS SIK
METO/ly iHHOBAIIHOTO aJMiHICTPaTUBHOTO YIPaBIiHHA SKicTio comiansHux mocayr y COLICIL/] 6a3yeTbes Ha HACTyTI-
HUX Oasmcax (puc. 3).

Ha ocHOBI 11b0T0 BHOKPEMJICHO OCHOBHI KpHUTEpii comianbHOI e(peKTUBHOCTI COIiaJIbHOTO 3aMOBJICHHS SIK 1HCTPY-
MEHTA 3pOCTaHHS €PEKTy aJMiHICTPATUBHOTO YIPABIIHHSA SKICTIO comianpHuX mociayr B COLICIT/:

1) mocTynHICTh COIialbHUX MOCTYT (HOTO0 IIe MOYKHA HAa3BaTH IIPHHIIUI TEPUTOPIAIBHOCTI);

2) AKICTB COIiaIbHOI MOCTYTH;

3) BpaxyBaHHS TPAaHCAKIIITHUX BUTPAT Ta MiHIMi3aIlist BUTPAT;

4) corianbHA CIIPABETUBICTD;

5) comianbHa BiIIOBITATBHICTS.

BinmosinHo, Take iHHOBaIifHE comianbHe (piHAHCYBAHHS MOYKE TIPH3BECTH 70 MiABHUIICHHS COIiaIbHOT HEBJOBO-
JICHOCTI OTPUMYBAYIB COIIaIbHUX KOIITIB, TaK SIK BOHU MPUB’A3YIOTHCSA 70 3arajlbHOTO CYKYITHOTO JT0X0Ay ciM’i. OTOX,
3aCTOCYBAHHS aIPECHOCTI HaJaHHS COI[iaIbHUX MOCYT 3HAYNTH PO 3MEHIIIEHHS CYM COI{iaIbHUX TapaHTii.
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N
TMonoxeHHs, Ha IKUX 0a3y€ThCs BIPOBAIKCHHS COLIaIbHOIO 3aMOBJICHHS SIK IHHOBAI[IHHOTO
METOJly YIPaBIiHHS SAKICTIO HaJaHHs couiaibHux nociyr B COLICTI]

HO-IepIlie, BACOKUI PiBeHb YCBITOMIICHOCTI Cy0’€KTaMM COL[iaIbHOTO 3aMOBJICHHS
HeoOXiHocTi B3aeMoiT iepkaBu, Oi3HeCY Ta rPOMA/IIHCHKOIO CyCIIiILCTBA B IIPOLEC
MO/IepHi3allii HasBHOI CUCTEMH COLIAILHOr0 00CIIyTOBYBaHHS;

HO-ApyTe, CoLliaTbHe 3aMOBJICHHS B CUCTEMI COLIaTbHOr0 00CIyrOByBaHHS HOTPIOHO
BUKOPHCTOBYBATH HUISIXOM 3alIPOBAKEHHS COL[IABHOTO MOHITOPHHTY SIKOCTI COI[iaIbBHUX
MOCIYT i BUSBJICHHS aKTYaJbHUX MOTPEO TEPUTOPIATbHIX TPOMAT;

O-TPeTe, OCHOBHUMH YMOBAMH, SIKi CIIPHATHMYTh IIO3UTUBHOMY COLIialbHOMY e(eKTy Bi
YIIPOBaKEHHS COLIaTbHOI0 3aMOBJICHHS, 3a0e31eUCHHs pealti3allii IPUHINIIIB BITKPUTOCTI
Ta JOCTYIHOCTI KOHKYPCHOT CHCTEMH COLIiaIbHOTO 3aMOBJICHHS, PO3BUTOK JIOKAJIBHUX

iHCTHTYLIH TPOMaTHCHKOTO CYCIiIBCTBA.

7

Puc. 3. ITonoxenHnsi, Ha AKKUX 0a3y€ThCsl BIPOBA/ZKCHHS COLiaJIbHOI0 3aMOBJICHHS SIK IHHOBaLiliHOTO MeTOxY
YIPaBJIiHHSA SIKiCTI0O HaZaHHA conianbHux mocayr B COLHCILA
Hoicepeno: cghopmosano asmopamu na ocrosi oaxcepena [9, c. 219]

Kpim BaxxTMBHUX 3aBIaHb, SKi BUXOIATH 13 3aKOHOaBUOI 0a3n Ta CTPATETIYHUX MPOTPaM COMIiaIbHOTO CTHMYIIIO-
BaHHS, JIOCUTh BaroMOI0 € Taka MeTa SK: CollialibHa JIOBIpa A0 COIiajJbHUX MpalliBHUKIB. JIOCATHEHHS Takoi JOBIpH
€ BaXJIMBOIO JUIS MOKPAIIAHHS YNPABIiHHS SKICTIO COIIQJBHUX MOCIYT Ta HasSBHOCTI €()EeKTUBHOTO CITiBPOOITHHIITBA
BCIX YYAaCHHKIB PUHKY COLIaTbHUX MOCIYT.

Hwxue Hamu mpejcraBiieHa MOJENb [UIAHYBAHHS MPOEKTIB JUISl MMOKPAIAHHS aJMIHICTPATHBHOIO YIPABIiHHS
AKiCcTIO TOCTyT (pHc. 4):
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Puc. 4. [InanyBaHHs NPOEKTIB IS MOKPAlleHHS aAMiHICTPATUBHOIO YNPABJIiHHA AKICTIO COLiaIbHUX MOCTYT
Lorcepeno: cpopmosano asmopom Ha ocHogi [8]

MOHITOPHHT MOCIYT € BOXKJIMBHM €JIEMEHTOM XOPOIIOTO YIIPaBIiHH SKICTIO COLiadbHUX Nociyr. BonHouac, BiH
CIIy)XHMTb TOCTIHHUM IiJIBUIIEHHSM SKOCTI Ta €()eKTUBHOCTI ynpaBiiHHs nociayramu. Jlo croco0iB MOHITOPHUHTY, SIKi
3acrocoBytoThcst B COLICII/I comin BigHECTH :

— peecTpallis MociIyT — 4epe3 Bigeo3amnuc ado (poTo TOKyMEHTAIIIIO;

—  IOCTiHMI MOHITOPHUHT 1 IlepeBipka BYaCHOCTI BUKOHAHHS IpadikiB poOOTH coLialbHUX MPALliBHUKIB;

MocTiifHe 3BITYBaHHS PO JOCIHI/PKEHHS, SIKI ITBEP/DKYIOTHCSI OTPUMYBadaMu IOCIYT;
IIPOBE/ICHHS aHKETHHUX OIUTYBAaHb, 110 J1a€ MOMKJINBICT OL[IHUTH SIKICTh HaJaHHS ITOCIIYT;
— CaMOMOHITOPHHI 0CO0aMHU, SIKi HaAAI0Th COLAJIbHI MOCIIYTH;

PO3IMOBCIOJDKEHHS Ta 3HAHHS CTAHapTiB HaJJaHHS COLIAIBbHOI JIOIIOMOTH.
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Taka mpakTHKa Jae MOKJIMBICTh pearyBaTH Ha HEJOCKOHAJIC BUKOHAHHS CTAHIAPTIB COI[iaJIbHUMH TIPAI[iBHUKAMHU.
PesynbraT MOHITOPHHTY Ta OL[IHKHM HaJAlOThCSI BCIM yYaCHHKaM colliajibHOrO npouecy. Jlana indopmaris agae
MOXKJIMBICTb MOKPALIUTH SKICTh mociyr, ki Hajgaroteest COLICIT/L. 3 ypaxyBaHHsSIM BCiX METOJIB Ta 3allpOIIOHOBAHUX
3axO0JliB 3 MPHUBOY YIOCKOHAJICHHS MPOIIECY YIPaBIIHHS SKICTIO MOCITYT HAMU 3pO0JICHO MOHITOPUHTOBI JIOCIIIXKCHHS
sikocTi orpumanux nociyr COILICIL/] 3a HacTynHuMYU TIoKa3HUKamu (Tao. 1):

Tabauus 1. Mounitopunr sixkocti Haganuss COLCIL couianbHoi nonomorn

Moxa3uuku 2020 pix 2022 pix 2024 pik (mporxuo3s)
[Toka3HUK IHTEHCUBHOCTI BUKOPHUCTAHHS COIIaIbHOI TOMOMOTH, % 95,6 96,4 100,0
H01<_a3H1/H< KIIBKOCTI JIFONIEH, _sIKi MPOTSATOM TPUBAJIIOTO Yacy KOPHUCTYIOThCS 1775 982 1175
COIiaJILHOIO JIOTIOMOTI010, 0Ci0
TToka3sHuUK IMiArOTOBKU 1aJIbHUX NPaLiBHUKIB (BiAOBIIHICTE OCBITH
o A, T T PALBHIIS (BmORiAioTs 0 99,0 100,0 100,0

[TokasHUK crieriaizanii opraisamiii ComiaabHOT JOMOMOTH

3arajpHi COLiaJIbHI MOCIYTH; HAJAHHS 1HIIUX MOCIYT
JOTIISITY 13 3a0e3MeYeHHsT IPO)KUBAHHS

[Toka3HUK HASIBHOCTI IIEPCOHAIY JUIS COLiaJIbHOT poOOTH, 0Ci0 9 9 9
[loka3HUK TPOIIOBOT 1OIIOMOTH, THC. TPH. 737,6 907,7 1115,7
ITokasHuK COLIaTbHOTO KOHTPAKTY (CepPEHBOPiuHi BUTpaTH Ha 1 394,76 888.5 949.5
OZIep)KyBaya COIIAIBHUX MOCIYT), IPH.

[Toka3HuK BigMOB (y TOMY 4HCIIi yepe3 Opak KomTi), % 0,11 0,31 0,09

Loicepeno: cghopmosano asgmopom

JlocimimKeHHs TIOKa3aliy, 0 MOKa3HUK IHTEHCHBHOCTI BUKOPHCTAHHS COLialbHOI foroMorn y 2022 pori nopis-
Hs1HO 3 2020 pokoM Mae TeHaeHMio /1o 30inpnienHs Ha 0,8 m.B. Taka TeHIeHIIs TOSICHIOETHCS 301ITBIICHHSIM NOTped Hace-
JICHHS B COLIQJIFHUX KOHCYJbTAIHHKUX rociyrax. OIHaK KiJbKICTh JIIONEH, Ki KOPUCTYIOTHCS COLIAIEHOIO TOTTOMOT0I0,
ckoporuiiacs Ha 793 ocobun. Taka TeHAEHIIsI OB’ A3aHa 3 MoYaTKoM BilfHH y 2022 polii Ta HeBU3HAYECHICTIO B CYCITIIBCTBI.
Tomy, opranizauist B 2024 pori ruraHye BiIHOBUTH IaHUH ITOKAa3HUK 1 KUTBKICTB 0¢i0 3pocte 10 1175 oci6. [Toka3Huk mia-
TOTOBKH collialbHUX TpaniBHUKIB y 2022 pomui gocsr 100%. [Toka3HUK TpoIIoBoi 1OMOMOTH IUTaHYEeThest B cymi 1115,7
THC. TpH. A B TeHaeHnii 2022 poxy 1o 2020 poky 3pic Ha 170,1 Trc. TpH. BIAMOBIAHO cepeHLOPIYHI BUTpaTH Ha | oxep-
JKyBada COLaJIbHUX NOCIyT 3pociu 3 394,76 Tuc. rpu B 2020 pomi 1o 888,5 tuc. rpu y 2022 poui. [Ipornosne 3HaueHHs
1poro nokaszHuka B 2024 porui ckiane 949,5 tuc. rpH.

BucnoBku. BusHaueHO, 110 NEpCIIEKTHBOIO MOXKE OYTH BHKOPHCTAHHS B IPAaKTHYHOMY aJMiHICTPAaTHBHOMY
YIIPaBIIiHHI AKICTIO COLIAIFHUX MOCIYT IHHOBAIITHOTO METO/IY HaAaHHsI COLIIaJIbHNUX MOCIHYT. J|o HhOTO MOJKHA BiHECTH
colianbHe 3aMOBIIeHHS. Lle 1o cyTi KOMIUTIEKC 3aX01iB IIPAaBOBOTO Ta EKOHOMIYHOTO XapakTepy, IIPOBEICHHS IICUX0JIOT Y-
HO-OCBITHIX Ta MEINKO-peaduTiTalifHUX 3aX0/iB, SIKI HAIpaBJIeH! Ha OKpeMi rpyITH CHOKUBaviB Takux rociyr. [locayrn
Ha/IAI0ThCs 0co0aMm, SKi 3HAXOATHCS B CKIAHUX 0OCTaBHHAX 1 MAlOTh ITOTpedy B CTOPOHHIN J0moMo3i. MeToro Takux
TIOCIIYT € TMOKPAIICHHS XHUTTEASUTLHOCTI, TPOBEACHHS COIIalIbHOT aianTaii 1 BITHOBICHHS 0COOH J0 KHUTTS B IOBHOI[IH-
HUX YMOBax.
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IMPROVEMENT OF THE QUALITY MANAGEMENT SYSTEM
OF THE PROVISION OF SOCIAL SERVICES

Abstract

The domestic experience of social assistance to vulnerable segments of the population, foreign innovative projects to support
vulnerable categories of the population have become the foundation on which the development of social work and the development of
the infrastructure of social institutions, which has its own characteristics due to the experience of the past and the influence of modern
world trends, has been taking place in recent decades. Reforming the system always begins with certain changes in the management
system. Therefore, modernization of the system of providing social services to the population, management of the quality of social
services, and the effectiveness of social service processes for citizens largely depends on the effectiveness of management activities.

The article improves the quality management system of providing social services. The issue of increasing the responsibility
of the management and motivation of the staff in matters of ensuring the administrative management of the quality of social services
was considered. It has been established that the use of an innovative method of providing social services in practical administrative
management of the quality of social services may be a perspective. It can be attributed to social order. This is essentially a set of
measures of a legal and economic nature, the implementation of psychological-educational and medical-rehabilitation measures,
which are directed at certain groups of consumers of such services.

Difficult life circumstances directly depend on modern social deformations and risks, the scale of which affects the population
is expanding in today's conditions. An example of such risks can be the loss of a permanent source of income, the onset of incapacity
due to illness, an accident, old age, the death of a breadwinner, etc. As a rule, social risks depend to a small extent on the behavior of
an individual, since they are determined mainly by socio-economic conditions, arise as a result of certain events and have a permanent,
predictable nature, are the basis for a person to acquire the right to receive social services.

Key words: management, administration, social services, quality management, social order, risks of social order, innovative
method of providing social services.
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Bcmanogneno xapaxmep konmakmmuoi 63a€MoOii 3aXucHux aocopoyiinux i 6axmepianbHux naigoK i3 WOPCMKOIO NOBEPXHEIO
y mpancnopmyiouomy mpy6onpogooi ma wiisaxu despadayii niieox koposii memanie. Ilopyuienns yux 63acMHUX CRIGGIOHOULEHb NPU-
3600UMb 00 ehekmusnoi canimapHoi 06pobKu, wo, 6i0N0EIOHO, 3abe3neuye uUnycK AKICHOI RPOOYKYIl ma nodoexicye mepmin ii 36epi-
eanns. O6IPYHMOBANO NIOWY KOHMAKMY a02e3usy ma cKkiaoosi popmyioui pobomy na nooorans aoeesii i deghopmayii cepedosuuya
npuU BU3HAYEHHT Kpumepiis, sKi BNIUBAIOMb HA NPOYEC, 8IONOBIOHO 00 KOJCHO20 NE6H020 nepiody cmadii deghopmayii. Odepoicani oani
daromu 6i0N0sidb HA P50 3aNUMAHb NPO MONCIUGICMb 63AEMOOLL NOBEPXHI i3 cepedosuuyem, uo ECMAHOBIIONNb PeabHy 3MIHY KOH-
makmy aoze3ugy y mpyoonpogooi. Bcmanogieno, wo 015 3a6e3neuenns 3MinHol niowi haxmuuno2o KOHMAakmy, wo CApusie Kpauyiti
deepadayii Gionnieku, i 8ION0GIOHO, NPOXOONCCHHIO SKICHO20 NPOYecy CaHimapHoi 0OpoOKU NOBEPXoHb, HEOOXIOHOI0 YMOBOIO G-
€MbCsL 000EPIACAHHS WBUOKOCIE PYXY MUIOUUX 3AC00T6 00 8IONOBIOHUX MEXHOLO2IUHUX NAPAMEmpIs.

Knrwouosi crosa: nuiexa, aozesis, niowja KOHMakmy, 2padiceHma weuoKocni.

Beryn. KirouoBe 3aBiaHHs BUPOOHMITB, OCHOBAaHMX Ha Mpolecax OpoOJiHHS, CIIpSIMOBaHEe Ha 3a0e3redeHHs
JIOCTaTHBOT KIJIBKOCTI sIKicHOT Ta Oe3neunoi npoaykuii. Jlo i€l rpynu BiIHOCATHCS BUPOOHHUIITBO THMBA, CIIUPTY, BUHA,
KHCJIOMOJIOYHUX TPOJYKTiB, BUMIUKa XJi0a. OCOONMBICTIO IMX BUPOOHHUIITB € BUKOPUCTAHHS Y TEXHOJOrIT Mikpoopra-
HI3MIB, 1110 BUKJIMKAIOTh 30POJKYBaHH BYIJICBO/IB Ta YTBOPEHHS Ha 1X MOBEPXHI ILIIBOK, SIKI CIIPHUSIOTH HAKOITMYCHHIO
MIKpOOpraHi3miB Ta kopo3ii MeTairy OCHOBHUI YHHHUK, SIKUI 3HIDKYE TEPMiHH 30epiraHHs 1 0e3NeYHICTh MPOIYKTIB, — L&
Mikpoopranizmu [5; 8].

[TinroroBka MOBEpXHI TPAHCIIOPTYIOYMX MEPEK € KIIOUOBHM €TAIloM, SIKMH BH3HAuYa€ JOBTOBIYHICTH 1 SKICTh
KIHIIEBOTO MOKPHUTTS Ul YCYHEHHs IUTIBOK MIKpOOpraHi3miB Ta koposii. Lleil nporec BKiIOYae peTenbHe OUHUILEeHHS,
BUJIQJICHHS 3a0pyHEHb 1 3aCTOCYBaHHS BIAMOBITHOT XIMIYHOT 00pOOKH, SIKa MOKpAIy€e TTOBEPXHIO. 3aB/ISKU IPABUIbHIN
HIArOTOBI MTOBEPXHI MOKPUTTSI HaOyBae OLIBIIOT CTIHKOCTI 0 KOPO3il Ta MEXaHIYHUX MOLIKO/pKeHb. HexTyBaHHS 1M
€TaroM MOXe IPU3BECTH JI0 MPOOIEM: CKOPOUCHHS TEPMIHY CIIYy>KOU IIOKPUTTS 1 HEOOXIJHICTh IOPOTOr0 PEMOHTY.

Henocrarnst canitTapHa o0poOka oOialHAHHS € OJHIEI0 3 OCHOBHMX IPUYMH YTBOPEHHs HeOakaHUX Oakrepiit
Ha MOBEPXHSX, IO MPU3BOJAMUTH JI0 MIBUAKOTO ICYBaHHS NPOAYKIii B OpoamibHOMY BHPOOHUITBI. JlocmipkeHHs Oak-
Tepiil y OpOAMIEHOMY BUPOOHUIITBI € BaXIUBUM HAIPSIMKOM, OCKUIBKH Pi3HI BUIU MIKPOOPraHi3MiB MOXYTb CYTTEBO
BIUIMBATH Ha SIKICTh MPOAYKIII. BBaxkaeTbcs, 10 aaresist MiKpOOpraHi3MiB Ta KOpo3ist MeTally J0 IOBEpXHi — Lie CKIIaJI-
HUH (Pi3UKO-XIMIYHUH TPOLIEC, IKUH 3aJIC)KHUTh BiJl CTAHY MOBEPXHi, TAKUX SIK TOonorpadis, mMopcTKicTh, TiapodoOHICTb,
XIMIYHHUH CKJIaJ Ta MOBEPXHEBA CHEPTIs.

OCHOBHI MIKpOOpraHi3MH Ta KOpO3isi, K MOXYTb BUKJIMKATH IIBHJKE ICYBaHHS MPOLYKLIi B OpOJHILHOMY
BUPOOHUIITBI, BKIOUaroTh: Lactobacillus, Pediococcus, Acetobacter, Enterobacteriaceae, Clostridium. 1Ii mikpoopra-
HI3MHU Ta KOPO3isi, 3aJI€)KHO BiJl BUAYy BUPOOHUIITBA, MOXKYTh BUKJIMKATH HEOaKaHe KHUCIOMOJIOUHE OPOIHHS, yTBOPEHHS
CJIN3Y, TOTIPUICHHSI OPraHOJCNTHYHNX BJIACTHBOCTEH (TIpKUil cMak, HENPUEMHHI 3arax), yTBopeHHs ra3y. OcoOmarBo
Clostridium Moxe BHKJIMKAaTH aHaepOOHE ICYBaHHS, OCOOIMBO B YMOBaX HH3bKOTO KHCHIO, BUPOOJISIIOYM TOKCHUHH, 10
HPU3BOAATH JI0 TICYBaHHS POAYKIIIT

Otxe, Mikpodiopa popMy€eThCst 1111 Yac OTPUMAHHS CHPOBUHH, HOTO IIEPBUHHOT 00POOKH, OXOJIOKESHHSI Ta TPaH-
criopTyBaHHs. BinnosinaHo, Ha epepoOHUX MiIPHEMCTBAX MIKPOOPTaHi3MH 3 CHPOBHHH (POPMYIOTH MiKpO(IIOpy TeXHO-
JIOT1YHOTO 00JIaJJHAHHS Ta CIIPUSIOTh YTBOPEHHIO KOPO3ii, HE3BaXKalOuu Ha 3aCTOCYBAaHHSI PETEIbHOI CaHiTapHOT 00pOOKH
cy4acHUMH Je3iH(DiKyrouumMu 3acodamu. JlocmipkeHHSIMA BCTaHOBICHO [1; 8], 110 HaBITh 3a CTaHAAPTHOI CaHITAPHOT
00pOOKH CydYacCHHMH MHWHHMMHU, Je3iH(PIKYIOUUMHU Ta IHT10ITOpHUME 3acobamu, oOnajHaHHs He € crepuwibHuM. Le nae
HIJICTaBy BBaXKaTH, IO MICIs MPOBEACHHS Je3iH(EeKIiT Ha MOBEPXHIX OONaHAHHS 3AJIMILIAIOTLCS OakTepii, SKi MaloTh
3[IaTHICTh YTBOPIOBATH TUIIBKU BHCOKOT 1 CEPEAHBOT IIIIBHOCTI.

Y Xap4oBiii MPOMHUCIIOBOCTI Jyisi 00JIaIHAHHS HAYACTilIe BUKOPUCTOBYIOTh HEp)KaBitouy cTaiib. Jlani Mapku craii
MOXYTh MaTH Pi3HY IIOPCTKICTh NOBepXHi. ToMy HHUHI HaykoB1i [3; 6; 9] BUBYaIOTh BIUIMB Ha MPOLIEC Aerpaallii IiiBKu
y XapyoBiii MPOMHCIOBOCTI, KpiM iX OI0JOTiYHUX BIACTUBOCTEH, Il i TEXHIUHI BIACTUBOCTI Marepiaily, 0 SKOro Bij-
OyBaeThbCs ajresis (IIOPCTKICTh, TOBEPXHEBA BUIbHA CHEPTis, 3MOYYBaHICTh Ta iH.). TakuM YMHOM, OLIBII TIIKOIIE PO3-
KPHUTTS MEXaHI3MIB 1 3aKOHOMIPHOCTEH Jierpaaaiii MikpoOHHUX TUTIBOK Ha aDIOTEHHHX MTOBEPXHSIX B XapyoBiil MPOMHUCIIO-
BOCTI JIO3BOJIUTH PO3POOHTH ITPEBEHTUBHI 3aX0A1 OOPOTHOM 3 HUMH.

VY BUNAJKy KOHTAKTy CTPYKTYpPHO-IUIACTUYHOTO TiJIa, SIKUM € IUTIBKa, /Ire31f0 JOLUIBHO PO3IVISIaTH SIK MpolLec,
110 BiZIOYBa€ThCs Y Yaci MPU KOHTAKTI JBOX TLJI Ta MOJISITAE y MOCTYNOBOMY BUHUKHEHHI 3B’s13Ky MK HUMU. [TopyiieHHs
aAre31iHOro 3B°sI3Ky TEX CIIII PO3MNISIIATH SIK MPOIIEC, 110 Bi0YBAETHCS B Yaci IPHU CaHiTapHid 00poOIi. 3 MPOBEICHOTO
aHaJi3y BUHUKHEHHS 1 MOpYIICHHS ajre3ii sk mpoiiecy, 110 MpoTikae y yaci, (pakropaMmu, ski BIUIMBAIOTh Ha IpOILIEC,
MO)KHa BBXKATH TEMIIEPATYPY, 30BHIIIHE 3yCHIUIS Ta TPUBAJICTh KOHTaKTy. Ha nmopyenHs aaresiiiHoro 3B°s3ky [5; 9],
TOOTO Aerpajanii IiBKH, KpiM JTIHCHOTO 3HAUSHHS 3yCHJILIS BIJPUBY, TAKOXK BKJIFOYAETHCS 3yCHUILIS, 1110 BUTPAYAETHCS HA
MOI0JIAHHS TOOIYHHX MPOIIECIB.

Tak npu dikBiganii aare3ifHUX 3B°sI3KIB HUISIXOM BIAPHUBAHHSA 1X BiJ MOCIIIKYBaHOI MOBEPXHI MHIOYMMHU 3aCO-
0amu, MeBHI 3yCUILISL WIyTh Ha TOOJAaHHS I'IPOJMHAMIYHKX ONOPIB Ta BHYTpiluHIX Harpyr. [Tpu Biapusi mpoxoquts ii
nedopmartist Ha GakTHYHIN IO KOHTaKTy. BianoBisHo BrumBae 6arato (hakTopiB: HOPMaIbHUN THCK, IPHUPOA MHIO-
YHX 3aC00IB, HIBUKICT TIOTOKY, & TAKOX 30BHILIHI YHHHUKU — TEMIIEpaTypa, HalpyKeHICTh, TPUBAIIICTh NONEPETHHOTO
HaBaHTAXXEHHsI, IIBHUJIKICTh 3pOCTaHHs 3ycuiuisl Biapusy [1; 2; 4; 5]. Lli daxropu 31iHCHIOIOTH Pi3HUIT BIUIUB Ha 3MiHY
(axTUYHOT TUIOLI KOHTAKTY.
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PizHoBUM 00pOOIIOBANIBHUX 3aXUCHHUX 3aCO0IB Ta X PyX IiJl Yac CaHITapHOI OOPOOKH € PYIIIITHOK CHIIOD, sIKa
CTBOPIOETHCS BHACIIJOK pi3HHLI THCKIB. CTBOPEHUH HalpHUN pyX 3aco0y y TpyOOIIpOBOJII KOHTAKTYE 3 MapaMeTpaMu
[IOBEPXOHb, KOe(Iili€HTaMH TiIPaBIiYHOrO TEPTs Ta MICIEBUMH TiIpaBIiYHUMH onopamu. Tomy imitamiiHi monesni
MOXYTb OyTH BUKOPUCTAHI JUIs ICTAIHOTO aHaJIi3y MPOLECIB erpaialiii IiBOK 3 ypaxyBaHHIM pi3HUX (HakTopiB (TiApo-
JIMHAMIiKa, XiMiuHi Ta GionoriuHi nmpouecu). Ha ocHOBI MozieIFoBaHHsI MOYKHA PO3pOOIISITH Ta ONTHMI3yBaT METO/IU OYH-
LICHHS 1 CaHiTapHOI 00pOOKH TPYOOIIPOBOIIB, 1O 3a0e3MeUnTh CPEKTHUBHY OOPOTHOY 3 IUIIBKAMH Ta MiJABUIIKUTH SKICTh
BUPOOHHILITBA.

OTxe, MeTa poOOTH MOJATae Yy BU3HAYEHHI Ta OIIHII BIUIMBY Pi3HUX (aKTOPIB Ha MPOLEC Jerpajamii MiiBKH
B YMOBAax TPaHCIIOPTHOI MEPEXKi.

Po3misin mozeni aerpagaiii mwiiBKU y TPyOOIPOBONAX € BAXKIMBHUM aCICKTOM Yy 3a0e3MeueHHI HaJIe)KHOI caHi-
TapHOi 00pOOKHM Ta SKOCTI NPOAYKIIT B OpOMIBHOMY BUPOOHHUITBI. Taka Mozesb 103BOJISIE Kpallle PO3yMITH MPOLECcH
YTBOPEHHSI, PO3BUTKY Ta JIErpaaalil MiBoK, 10 MOXKE JIOIIOMOI'TH Y po3po0iii epeKTUBHUX METO/IB OOPOTHOU 3 HUMH.

Po3pisHsioTh 1Ba BUAM BTPAT HaNopy: Mo NOBkKUHI TpyOonposoay h i Ha micuesi onopu, h . Micuesi ¥ rigpas-
JIIYHI OTIOPU 3yMOBITIOIOTHCS SIBUIIIAMHU JIOIATKOBOTO TEPTs HA MOPIBHAHO KOPOTKUX JUISHKAX TPYyOOIPOBOIIB YHACIIIIOK
nedopmalii moToKy 3a 3MiHM (POPMU KHUBOTO Iepepi3y, HAIPSIMKY 1 peXKUMY pyXy. AHali3 BTpaT HAINOPy 3a PIBHSHHAM
BepHyuii mokasye, 1110 BTpaTu OropiB Oyb-SKOTr0 TUITy IPONOPLINHHI JUHAMIYHOMY HAIlopy 1 BUPaKaroThCs pOpMyIIO0
Becbaxa B oguHMIISIX HAopy, M [6; 8].

2 2
h, = g;)—ga6o B OIMHUIISX TUCKY, [TaAp = & % ,

Ie ¢ — Koe(iIlieHT MICIIEBOTO OIIOpY;
p — FYCTHHA PiTUHH,
® — IMIBUJIKICTh MMOTOKY, SIKA BU3HAYAETHCS BiHOIICHHAM 00’€MHOI BUTpaTH piauHd Q, M*/C 10 IMJIOII KUBOTO

nepepizy S, M o= % .

BpaxoByroun Te, M0 MPOXOIUTH TYpOYIEHTHHH pyX, TO JUId BU3HAYEHHS BTPAT BUKOPHUCTOBYETHCS (opMmyIa
Hapci-Beiicbaxa:
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JIe A — BHCOTA IOPCTKOCTEH TIOBEPXHI TPYOOIIPOBOTY.

Jocninnti tnHaMIKy pyXy piIdHH B TPyOOIPOBOII i3 CKIIaHOIO KOH(DIryparieio BHyTPIIIHBOI TOBEpXHi, BU3HA-
YUTH 3HAYCHHS KOe(ili€HTIB IX TiApaBIiYHAX MICIIEBHX OTIOPIB TAIOTh 3MOTY CyYacHI IPOTrpaMHi KOMIUIEKCH MaTeMaTHu4-
HOTO MOJISITIOBAaHHS TPUBUMIpHHUX TOTOKIB pinuH Ta ra3ziB ANSYSCFX, FlowVision, Flow3D. MareMaTHuHOIO MOJIEIUTIO
PYXy piauHH, sSKa 3acTOCOBYeThCs B Flow Vision, € CyKymHICTb piBHSHB KOHBEKTUBHO-IN(Y3HOTO TIEpeHOCY. Y 3araibHil
nudepeHIiiaiin Gopmi 11i piBHAHHS MAlOTh TAKUN BUTIISL:

BY/OF+V-(VH=D-V2£+Q

ne f— 3MiHHA, sKa 3aJIC)KUTH Bl IPOCTOPOBUX KOOPAMHAT X 1 4acy t;

0f/0t — yacTkoBa moxiaHa 3MiHHOI f 33 yacoM t;

V(X,t) — BEKTOpHE T10JIe MIBUAKOCTI PyXy CEpEeIOBHINIA;

D(x,t) — Ten3opHuit koedimienT qudysii;

V — omeparop rpajienty, 1o BKIKOYAE YACTKOBI MOXi/IHI 32 MPOCTOPOBUMH KOOPIMHATAMH X;

V? _ namunaciam, sKuii mpecTaBise coGo0 CyMy ApyrHX YaCTKOBHX IMOXiTHHX 3MiHHOI f 3 BciMa MpoCTOpoBUME
KOOp/IMHATaMU;

Q(x,t) — BXITHUH YU [HKEPETICBUH WICH, IKUI MO)KE BKJTFOYATH B ce0Oc 30BHIIIHI BIUTUBHU a00 JKeperna 3MiHHOI f.

Jnst grcenbHOTO PO3B'A3aHHS PIBHSHb KOHBEKTHBHO-IU(Y3IHHOTO IMEpEeHOCY 3aCTOCOBYETHCSI METOJ] CKIHUEHHX
00'eMiB y BHITISII:

1. Jdwuckpermsaruist mpoctopy. Po3paxyHkoBa 00nacTb MOAUISETHCS HAa KOMIPKH (KITITHHN) PO3PaxyHKOBOI CITKH.
Kosxna koMipka Mae cBiii 06'em V..

2. Jmckperusaris gacy. Yac Takox JUCKPETHU3YETHCSI HAa KPOKH T, JIe T — KPOK 4acy.

3. PiBHsHHS nepeHocy. Y BUIISAI CKIHUCHHUX 00'€MiB 3arajbHe PiBHSIHHS MEPEHOCY Ul 3MiHHOI f MOXKHa 3aru-
caTH fIK:
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me [ spavenns sminHOT /B xOMipIi i HAa Yacax t it  BiMmOBixHO;
T — KPOK 4Yacy;
V, — 00'eM KOMipKH i;
N|;, — MHOXXHHA CYCiTHIX KOMIPOK 10 KOMIpKH ;
F, - moTik f yepes rpaHuIo MiXK KOMIpKaMH i 1 j;
D, - koedimieHT qudy3ii MK KOMipKaMH i i f;
Qi — BXITHHUH 9H IKEPETeBUN WICH IS KOMIpKH i.
4. TarerpyBaHHA 1O 4Yacy. PiBHSHHS IHTETPyeThCS MO Yacy 3 BHKOPHUCTAHHSIM SBHUX a00 HESBHUX METOJIB
B 3aJISKHOCTI BiJ] CTIHKOCTI CXeMH 1 00cATY OOUNCIICHB.
Po3B’ 130K piBHAHHS IHTETPYETHCA TI0 00’ €MY KOXKHOI i-01 KOMIPKH PO3paxyHKOBOI CITKH Ta 110 Yacy (KpOK Yacy) t:
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S — noma KOMipKu;
t,t . —MOMEHTH MOYATKY i KiHIA KPOKy Mo Yacy ¢ , =t ,+1.
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Cepeni ryCTHHH MOTOKIB PO3PaxXyHKOBHX 3MIHHHX j 4epe3 BiIbHI rpani S, Ta TBEpAi TpaHi g, 3a KPOK Hacy T

O0YHCITIOIOTHCS HaCTYITHUM YMHOM:
tn+1

B = ;f i (©dt
n
ttn+1

GY == J Gj‘;’ (t)dt
T tn

ae: Fjf — cepejiHs ryCTHHA [IOTOKY 3MIiHHOI j uepes BiibHy rpaHb S, 3a 4ac T;

Gji — cepeiHsl IyCTHHA IIOTOKY 3MIHHOI j 4epe3 TBep/Lly IpaHb g 3a Yac T;

P}‘:’ (t) — TycTHHA ITOTOKY 3MiHHOI j 4epe3 BiANOBIIHY IPaHb S; Ta g, y MOMEHT 4acy t;

T — KPOK 4acy, 3a SIKMi O0YHCITIOIOTHCS CEPE/IHI 3HAYCHHSL.

[Nepmmm KpoKOM MOJIEITIOBAHHS PyXy PIIMHHU B 3’€HAHHSIX € CTBOPEHHS TPUBUMIPHOT T€OMETPHYHOT MOJIEN 13
MIPWIECDIUMH JUISTHKaM# TpyOoonpoBoay. TpUBHMIpHI MOJENi CTBOPIOBAINCH Y MporpaMHomy komruiekci MSCNastrun,
ITICJISt YOTO BOHHU IMITOPTYBAJIMCH y IporpaMHuii komiuieke Flow Vision.

Buxkaax ocHoBHOTo Martepiasy gocaimxennst. s gocnipkeHHs IMHAMIKK PyXy PIIMHHA BUKOPHCTaHO Marema-
THUYHY MOJIEJIb TYpOYJIEHTHOTO HECTUCIMBOTO OTOKY [3; 7; 10], sika 6a3yeThcst Ha 3aCTOCYBaHHI JUIsl pO3B’SI3KY PIBHSHHS
Hag’e-Crokca, 110 a€ 3MOTy po3paxyBaTé pO3IOALT MIBUIAKOCTI Ta THCKY B3I0BXK TPyOOITpOBOLY.

Jnst MofienioBaHHS TMHAMIKH PyXy HeprkaBitodux TpyOorpoBoiB Oyio 3agano cranaaptHy k-e (k —typOymnenTHa
€Hepris, € — WBUAKICTh AUCHUIIAII] TypOyJIeHTHOT eHeprii) Mojenb Typ6};f[eHTHOCTi. Jns crannaptHoi k-& Moxeni Typ-

OyIeHTHOCTI, TypOyJIeHTHA AMHAMIYHA B S3KICTh JIOPIBHIOE: |1, = Cup—
&

ne C, — xoediuient, sxuii npuiimaetsbes pishum C = 0,09
PiBHsIHHS TIepeHOCy TypOy/IeHTHOT AuCHMAIi]

9(pe) 2
%+V(pﬁe)=v (/,t+i—:)Vs +Ci£utG—Czp%.

ne 6 — xoedinient, saxuii pisani 1,3; C, — xoedimient, sxuii pisani C,=1,44;

C, — xoediuient, axkui piBami C,=1,92; u — MoneKynsapHa TMHAMIYHA B A3KiCTh; O, — Koe(ilieHT (opiBHIOE O/1H-
nuni); G — mapaMerp.

3a OMUCaHOI0 BHIIE METOAMKOKO NPOBEACHO MOICIFOBAHHS Teil PiIMHYU Ha Ja0OpaTopHii yCTaHOBLI HIISHKOO
HEPI)KaBIIOUOTO TPYOOIIPOBOAY MOBKHIHOIO L = 2, 5.m, TIOCEpENHI SIKOT BCTAHOBJICHO 3’ €THAHHS. 30BHIIIHIN qiameTp TpyO
npuiiMaemo piBauM D = 40 ;mm, TOBIIMHY CTiHKK 8 = 3,5 mm.
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A HAIDAM pyXy

Puc. 1. Po3noaist MoayJisi IBUAKOCTI MOTOKY PilMHU Y MOB3A0BKHbOMY Iepepisi
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Puc. 2. Po3nonis Ta 3MiHa THCKY Y NOB3/10B:KHBOMY Nepepisi

Sk BuIHO 3 TIepepi3y TpyOH 1O MOJYIIIO HIBHIKOCTI Ta BEKTOPIB MIBUAKOCTI (pUC. 1) PIAMHHOIO MOTOKY y Micii
3’€JIHaHb HEP)KABIFOYHX TPYO YTBOPIOETHCS CTIHKHI BUXOD, SIKMH PU3BOANTD 10 HE3HAYHOTO MaiHHS THCKY, 1[0 BUIHO
Ha PUCYHKY 10 TUCKY Ta Tpadiky 3MiHHM THCKY B3I0BXK TpyOoIipoBoxy (puc. 2).

[Tix yac NPOXOMKEHHSI OTOKY KOJIHOM, y MiCIi Pi3KOTO PO3MIMPEHHs Oijs 30BHIIIHBOT CTIHKH YTBOPIOETHCS
HE3HAYHUI BUXOp, a Ol BHYTPIIIHBOI CTIHKK BiZOyBa€ThCsl 3HAYHE 3HW)KEHHS IIBUAKOCTI MOTOKY i3 BiIPUBOM TIOTOKY
BiJ CTIHKH 1 YTBOPEHHSIM 3Ha4HOTrO BHUXOpY. Takuil po3noaia MIBUIAKOCTEH € HeXapaKTepPHUM JUIsi KOJIH i 3yMOBJICHHN
HasIBHICTIO PI3KOTO PO3IIUPEHHS Ta PI3KOTO 3BY)KEHHS Ta € OJ[HIEI0 3 IPUYMH 3HAYHOTO MaIiHHS TUCKY Ha BUXOJIIIOTOKY
KOJIiHA, 1110 BUIHO 3 TIepepi3y KoJIiHa 10 TUCKY Ta rpadiky 3MiHU TUCKY (puC. 3, 4).

03 10 15 20 15 30 33 Lu

Puc. 3. Po3noais MoayJ/isi IIBUAKOCTI: a) BEeKTOPU IIBUAKOCTI; 0) 3MiHa IIBUAKOCTI
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Puc. 4. Po3noaia Ta 3MiHa THCKY PiiMHM Y NOB3/10B:KHBOMY Iepepisi:
a) po3MoAisT THCKY HA BXOi Ta BUXO/i B KOJIiHi; 0) 3MiHA THCKY 1O 10BKHHI
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JlocuipKeHHS IMHAMIKH PyXy PiJJMHU MICIIEBUMH ONOpaMH TPYOOIIPOBOIIB J03BOJIMIIN CIIOCTEPIraTh BUXPOYTBO-
PEHHSI, pEBEPCHUI PyX PIIUHHU, BIIPUB MOTOKY BiJl CTIHKH 3’€/IHAHHS, 1110, Y CBOIO Yepry, IPUBOJIUTH 10 3HAYHUX BTpaT
LIBHUJIKOCTI 1 TUCKY. BH3HaueHHs BIUIMBY BTpAT IIBUIKOCTI Ta TUCKY MOTOKY, JO3BOJIMJIO BCTAHOBUTH NIISIXH YOCKOHA-
JICHHS TEXHOJIOT1i IPOBE/ICHHS CaHITapHOI 0OPOOKHU 00NaAHAHHS. YIOCKOHAJICHHS CaHITapHOI 0OPOOKH IOJISIrae B TOMY,
110 Yy LUX MICISIX HAHO1IbII MOKIIMBI YTBOPEHHSI TUTIBOK.

BucnoBku. OTxe, MPOBEACHHS JOCIIHKEHB 32 JIOMOMOT00 IporpaMHoro komiiekey FlowVision y mozenroBaHH1
TPUBUMIPHHX IOTOKIB PiJIMH JO3BOJISIE BIJICIIAKOBYBaTH JMHAMIKY PYXy PIAMHHM Yy MICHEBHX OIOpax TPyOOIPOBOIB,
a TaKkoXX 3MIHM 30BHIIIHIX THCKIB Ta BHYTPILIHIX MOKa3HUKIB cucteMu. Jjis yTouHEHHs poji okpeMux (akTopiB cuc-
TEMH MOYKJIUBO BCTAHOBHUTH 0€3 BUKOPUCTAHHSI CKIIIHUX MaTeMaTHYHUX 3alie)kHOCTel. Le no3Bosisie mmbdie 3po3ymiTu
IPOLIeC Ta BU3HAYMTH BIUIMB IIOPCTKOCTI MICLIEBHX OIOPIB Ha JIerpajialito MikpoOHOT ajresii, 1110 CIPUITUME YI0CKOHA-
JICHHIO Ta MO (]iKaIil TOBEPXOHb, & TAKOK CTBOPEHHIO HOBUX METOJIMK 1 TEXHOJIOTIH caHiTapHOT 00pOOKH, CIIpsSMOBa-
HUX Ha ITBUILICHHS SKOCTI 00JIaIHAHHSI.
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SIMULATION OF THE DYNAMICS OF ENVIRONMENTAL MOVEMENT
IN TRANSPORT NETWORKS OF INDUSTRIES

Abstract

The physical essence of the influence of the hydraulic resistance and roughness vertexes in the adjoining layer with a large
velocity gradient of detergents in the transport pipelines of raw materials on adhesion, which establishes dependence on the shape,
velocity gradient and angle of roughness, application of mechanical forces, the degree of previous dispersion and physical and
mechanical properties of the medium are considered.

The nature of the contact interaction of a bacterial biofilm with a rough surface in the transport pipeline and the ways of
degradation of the biofilm are established. Violations of these mutual relations lead to efficient sanitary treatment, and in accordance
with the release of quality products and the period of their sustainability. The contact area of the adhesive and the component forming
work for overcoming the adhesion and deformation of the environment in determining the criteria influencing the process according to
each particular period of the deformation stage are substantiated. The obtained data give an answer to a number of questions about
the possibility of interaction between the surface and the environment, which establishes a real change in the adhesion contact in
the pipeline. It was established that in order to provide a variable area of actual contact, which contributes to better degradation of
biofilms, and, accordingly, the passage of a qualitative process of sanitary treatment of surfaces, the necessary condition is to maintain
the velocity of movement of detergents to the corresponding technological parameters.

Key words: biofilm, adhesion, contact area, velocity gradient.
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TEOPETUYHI JOCIIKEHHSA POBOYOI'O TIPOLOECY JO3ATOPA
JJIA BUCIBY HACIHHSA COI

Anomauisn

Bucis nacinns € 00HUM i3 HAUBANCIUBIUWUX eMAani8 Y NPoyeci BUPOUYBAHHS CLIbCLKO20CNO0APCHLKUX KYIbIYP, KAI0YAIOYU COIO0,
SIKA € KNIOYO0BOIO KYIbIMYpPOIo 01t BUPOOHUYMEA ONlil, Kopmie ma inwux npooykmie. Tounicms eucigy eidiepae Kpumudny pois y 3abesne-
YeHHI ONMUMATLHO20 POCmY | pO36UMKY pocaun. Henpasunbnuii abo nepecyispruil 6Ucié Modce nPpu38ecmu 00 HU3LKOI 6POJICALIHOCTI,
HEPIBHOMIPHO20 PO3BUMKY POCIUN MA 30inbUenHs umpam Ha 0OpooOKy nois. Basjciugicms mounoz2o 8ucigy: onmumanvte po3nooin
Hacinms, 3ano0ieaniss KOHKYPEHMHOMY 3DOCMAHHIO, NIOGUWEHHs eeKMUSHOCMI 6UKOPUCMANHHS PEeCYPCL8, NOKPAUJeH ST CIIUKOCMI
00 X60p00 | WKIOHUKIG, 3MEHWen s eumpam Ha pobomy. Jocniodicents cnpusmume po36umKy HOSUX MEXHONO02IU Y CIIbCbKOMY 20CNO-
dapcmei ma nidsuUMs eheKMuUBHICIb BUKOPUCIIANHS HACIHHA. Bionogiono, memoro meopemudnux 00CiodiceHb pobouo2o npoyecy
003amopa 0I5l BUCIBY HACIHHA COI € AHANI3 | MOOCTIOBANHHS MEXAHI3MIE O03VEAHHSL 3 MEMOIO NIOGUUJEHHS MOYHOCTI | eheKmueHoCcmi
npoyecy sucigy. Oyinka KOHCMPYKMUSHUX ocobnueocmell i pooouux napamempis 003amopa 003601UMb GUASUMU ONMUMALLHI PIUEHHS
0715 NOKpAWeHHs AKOCMI 8UCIBY ma 3a0e3neuents cmabilbHo20 I BUCOKO20 8POHCAIO.

Y emammi npedcmaeneni pesynomamu meopemuunux 0ocuiodcenb pobouozo npoyecy 0o3amopa OJisd GUCI8Y HACIHHA COL.
Busnaueno ocnosni npobnemu, nog'sizani 3 mounicmio 003y8antsi ma piGHOMIPHICIIO 8UCIBY, A MAKOJIC NPOAHANIZ308AHO 6NIUE KOH-
CMPYKMUGHUX | MEXHONOSTYHUX NApamempie 003amopa Ha egpekmusHicms npoyecy. B pamkax oocniosicenns poszensiymo pizni mooeni
ma mexanizmu 003y8aHHs, a MAKodiC iX 6NauU8 Ha sKicmb eucigy I Kinyesutl gpodicail. Teopemuune MOOen08anHsS O0360UN0 GUABUMU
ONMUMANbHI YMOBU pobomu 003amopa, ujo 3abe3neuyionv. MOYHICMb 6UCI8Y MA PAYIOHAbHE GUKOPUCMAHHS pecypcis. Busnaueni
OCHOBHI napamempu 003amopa, o SUCIBAE, HeOOXIOHI OJis 1020 8U2OMOBIEHHS. PO3MIPU | hopMa KOMIPOK, WEUOKICIb 00epmants
QUCKA | KpUILYAMKU, A MAKOIC PIZHUYIO weuokocmell ix obepmantsi. Pezynbmamu 00Caiodicents Cnpusiions YOOCKOHALEHHIO MeXHO-
J0211l BUCIBY HACIHHSA COI MA NIOBULEHHIO ePeKMUBHOCMI A2POHOMIYHUX NPOYECI8.

OcHo6HI nonodicenHs ma pe3yabmamu meopemuinoco 00CAiOACeHH s poOOY020 npoyecy 003amopa HACIHHs RPUHYUNOBO HOBOT
KOHCMPYKYIT MOJICYMb GUKOPUCOBY8AMUCS NI 4ac 0OTPYHMYSaHHs IHMepeaie ma pieHie 6apilo8anHs. KOHCMPYKMUBHUX, MEXHOLO0-
SIYHUX [ PENCUMHUX NAPAMEmMPIE 003amopa nio 4ac to2o 00CIIONCeH S 3a OONOMO2010 MeMOOie Meopii NIAHYEAHHS eKCNEPUMEHMIS.

Knrwouosi cnosa: oozamop, eucis, nacinmsa coi, pobouuii npoyec, meopemuuni 00C1iOHNCeHHs, MOUHICIMb 003Y8ANHSA, KOHCPYK-
MUBHI 0COONUBOCMI.

Beryn. BuciB HaciHHS € OIHUM 13 HAHBXITUBILINX €TAIB Y IPOLEC] BUPOIILYBaHHS CLIIbCHKOTOCHOAAPCHKUX KYJlb-
TYP, BKIIIOYAIOUH COIO, SIKa € KITFOYOBOIO KYJIBTYPOIO JUIsi BUPOOHHIITBA OJ1iT, KOPMIB Ta IHIIHUX MPOAYKTIB. TOUHICTH BUCIBY
Bilirpae KPUTHYHY POJIb Y 3a0€3MeueHHI ONTUMAIbHOTO POCTY 1 PO3BUTKY pociinH. HenpaBuibHuil abo HeperyisspHuit

© Conoseti B. I, Pyow A. B., I pyweyskuii C. M., 2024 DOI: https://doi.org/10.37406/2706-9052-2024-3.16
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BHUCIB MOXKE ITPU3BECTH J0 HU3bKOT BPOXKAITHOCTI, HEPIBHOMIPHOTO PO3BUTKY POCIIMH Ta 301IbIIEHHS BUTPAT Ha 0OPOOKY
nosst [1-10].

Baxnusicts TOuHOTO BHCIBY [11-14]:

— ONTHMaJIbHE PO3IOALT HaCIHHA. PiBHOMIpHHI BUCIB 3a0e31euye OJJHAKOBY I'yCTOTY MOCIBIB, L0 JJ03BOJISIE KOXK-
Hill pOCIIMHI OTPUMYBATH JOCTATHIO KIJIBKICTh CBIT/IA, BOAHU Ta IOXXKUBHUX pevuoBUH. Lle cripusie popMyBaHHIO 310pOBOTO
1 IPOJyKTUBHOTO BPOXKAIO;

— 3ano0iraHHs KOHKYpEeHTHOMY 3pocTaHHi0. TouHHI BHCIB JI01IOMarac yHUKHYTH CUTYaIlii, KOJH POCIUHN KOH-
KypYIOTb 32 PECYPCH, 1110 MOXKE HETaTUBHO BIUIMHYTHU Ha iXHIiH picT i po3BUTOK. Lle Takoxk jornoMarae 3MEHILUTH BUTPATH
HAa JIOJATKOBY 0OPOOKY Ta MOIJISLI;

— MiJBHUIICHHS e(PEeKTMBHOCTI BUKOPUCTAHHS pecypciB. PIBHOMIpHUII BHUCIB CIIpHsE palliOHaIbHOMY BHUKOpPHC-
TAHHIO HACIHHS, BOJU, JOOPHB Ta IHIIMX arpOHOMIYHUX pecypciB. Lle mormomarae 3HU3UTH BUTPATH 1 MIIBUILUTH €KOHO-
MiYHYy e()eKTUBHICTh BUPOILLYBaHHSI;

— TIOKpAIlEHHs CTIMKOCTI JO XBOPOO i IIKiAHUKIB. PIBHOMIpHUIT BUCIB JI03BOJISIE CTBOPUTH OJHOPIZHE Cepeso-
BUILIE JUISl POCJIMH, 110 3MEHIIIYE PU3UK PO3BUTKY €IijieMiii XBOPOO 1 IIKIHUKIB;

— 3MEHILEHHs BUTPAT Ha poOOTYy. ABTOMaTH30BaHi Ta TOYHI CHCTEMH BHUCIBY MOXYTb 3MEHIIUTH MOTPeOy B py4-
Hill pani Ta 3a0e31MeYnTH BUCOKHMH PiBEHb TOYHOCTI, 1110 € BAXKJIMBUM aCIIEKTOM JIJIsl BEJIMKUX arpOKOMITaHiH.

TakuM YHHOM, TOUHHI BUCIB € HEB1/I’EMHOIO YaCTHHOIO YCIIIIHOTO CLIbCHKOIOCIIOAaPCHKOTO BUPOOHHUIITBA, 1 PO3-
poOKa epeKTUBHUX J03aTOPIB /Il BUCIBY HACIHHS COT Ma€ BaYKJIMBE 3HAYCHHS JIJISI ITiIBUILICHHSI TPOIYKTUBHOCTI Ta CKO-
HOMIYHOCTI arpapHoro cekropy. J{ociiJukeHHs CIpUSTHME PO3BUTKY HOBHMX TEXHOJOIIH Y CLIBCBKOMY TOCIIOJAapCTBi
Ta MiBUIIUTH C(PEKTUBHICTh BUKOPUCTAHHS HACIHHSI.

MeTta. MeToro TeOpeTHYHUX JOCIIPKEHh POO0OYOro MpoIiecy J03aTopa s BUCIBY HACIHHS COT € aHaIIi3 1 MOJICIIO-
BaHHS MEXaHI3MIB JI03yBaHHS 3 METOIO ITiJIBUIIECHHSI TOUYHOCTI 1 €()eKTUBHOCTI npoliecy BHUCIBY. OIliHKAa KOHCTPYKTHBHHX
oco0nuBoOCTE# 1 poOOYMX TTApaMETPIB 103aTOPA JTO3BOJIUTH BUSBUTU ONTUMAIIBHI PILICHHS [UIs TIOKPAIICHHS IKOCTI BUCIBY
Ta 3a0e3eUYCHHS CTAa0IIBHOTO 1 BUCOKOT'O BPOXKAFO.

Buk:1ag 0cHOBHOT0 MaTepiajty T0CTiKeHHsl. Y KOHCTPYKIISIX BITYN3HSIHUX Ta 3apYOIXKHUX OTHO3EPHOBUX BHCIB-
HUX arnapariB IPOLEC 3aaJlaHHs] HACIHHS B KOMIPKH 3/IIHCHIOETHCS M1 NI€0 CHIIM TSOHKIHHS, 110 3YMOBIIIOE MOPIBHSHO
HU3bKY TIPOAYKTUBHICTH anaparis. [ligBHUIIEHHS NIBUAKOCTI PyXy KOMIPOK i/l IIapOM HACIHHS OOMEXKYETBCSI IOTIpILEeH-
HSIM 3aII0BHIOBAHOCTI KOMIPOK Y 3B’sI3KY 13 3MEHIIIEHH 4acy KOHTAKTy MiX HaciHHSIM Ta Komipkoto [15; 16; 17; 18].

B no3aropax Juisi BUCIBY HACiHHSI IPOCAITHUX KYJIBTYp 1 30KpeMa coi, y SIKMX TOPM30HTalIbHA BiCh OOepTaHHS
JICKA, 13 30LIbLICHHSIM YacTOTH 00EpTaHHs JIUCKa Pi3KO 30ULIBIIYEThCS BIALEHTPOBA CHIIA, SIKA MIPOTU/IT pyXy HACiHHS
B KOMipKy. ToMy B 1IIMX JJ03aTOpax KOMipKH BUCIBHOTO JIUCKA 3alIOBHIOETHCS HACIHHSM JIMILE HA IIBUJIKOCTIX 00OepTaHHs
JIMCKa, 1110 He nepeuinyots 0,2—0,3 m/c [16].

VY Takux 103aTopax BUCIBHUI JIUCK € 1 BHOMPAIOYMM 1 BUCIBHUM OPIraHOM, 1[0 TIEPELIKO/KAE T JBUILCHHIO SIKOCTI
pO3MOJIiTy HACIHHA B GOPO3Hi, OCKIIbKM MIBUAKICTh V  BUXOJY HACIHHSA 3 KOMIpOK Mae OyTH GIIM3bKOIO J10 IBUAKOCTI V,
MMOCIBHOTO arperary, TOOTO HACiHHS JI0 TOYKH BUBaHTKCHHS Ha JTHO OOPO3HM Ma€ IMiIBOJUTHUCS 31 IBUKICTIO, 1[0 PiBHA
10 MOJIYJIIO 1 IPOTHJISIKHA 3 HAITPSIMKOM IIBUJIKOCTI PyXy HaciHHs. B pe3ynbrari HaCiHHS MOAAETHCS B OOPO3HY 3 HYJIBO-
BOIO IIBWJIKICTIO BIJTHOCHO MOBEpXHi IPyHTY. [Ipn 1bOMy HOKpamiyeTbcst CTaOUIBHICTh TPAEKTOPIT MOJBOTY HACIHHS
B O0opo3Hy. Lli yMoBH BHCIBY 3a0€311euyI0ThCs B J103aTOpaX HACIHHS BEPTUKAIBLHO-IUCKOBOTO THITY IIISIXOM 3aCTOCYBaHHS
BHYTPIIIHBOTO 3aIIOBHEHHSI KOMIPOK, KOJIM HACIHHS MO/IAETHCS Y BHYTPIIIHIO HOPOXKHKUHY Jiucka. Came Taka MpUHIMIIOBA
HOBa KOHCTPYKIIisl 103aTopa HACiHHs coi 3axuiieHa nareHToM Ne 156591 [7] (puc. 1).

Puc. 1. Jlozatop HaciHHSA coi 3 BHYTPillIHIM 3alI0BHEHHSAAM KOMipOK BHCIBHOIO AucKa HACIHHAM: 1 — Kopmyc;
2 — BuciBHMI AuCK; 3 — KOMipKa; 4 — KiIbleBA IPOTOYKA; 5 — KIIMHOBUH BUIITOBXYBa4; 6 — HACiHHEBUI OyHKep;
7 — Bich; 8 — BXignmii oTBip; 9 — kpuibuaTka; 10 — jonari; 11 — eacTuyni Hakaaaku; 12, 13 — npuBoaHi 3ipouku
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VY no3atopax Takol KOHCTPYKIIii 3alIOBHEHHST KOMIPKIB JIHCKa HACIHHSIM 3[1iHCHIOETHCS T €0 BIIICHTPOBOT CHJIH
F, i cumi toxkocti G. HacinHs B OPOXHMHI IMCKa, 110 BUCIBAE, PYXarOThCs 10 BHYTPIIIHBOI KOMip4acTol HOBEPXHi JMCKa
T10 JIONaTsX Kpuibuatku. [Ipu 1boMy KoJIOBa IIBHJIKICTH 3a0€311eYy€ThCS HE3aIeKHUM MPUBOIOM JIMCKA 1 KPUIIBYATKH.

TexHonoriunuii mporec podoTH 103aTopa BiAIIEHTPOBOT J1iT IPOXOANTH Y TaKiii mociigoBHocTi. Hacinus 3 OyHKkepa
IIiJ] IEFO CHUTK TSDKIHHSI HAJXOIUTh B IOPOXKHUHY BUCIBHOTO JIMICKA Yepe3 Kpyriuit oTBip M (puc. 2) B KOpIIyci 1o3aropa.

Puc. 2. Texnosnoriuna cxema podoTH 103aTOpa HACIHHA coi

Hiamerp D, 0TBOpY HaCiHHEBOTO KaHaly NPUAHATHI PiBHUM 35 MM 3 yMOBH, o oOrpynToana Cemenosum JI. 1.,
3 SIKOT BUIUIMBAE, 110 TIPOXOKEHHSI HACIHHSI BiIOyBa€eThCsi 0€3 0COOIMBHX 3aTPUMOK, SIKIIIO

1
wsc = b M
T
abo ﬁ > 1, (2)

Jic T — TIOJIOBUHA Pajiiyca OTBOPY, MM;
B(C — BimnoBigHO MMpPHHA 1 TOBIIUHA HACIHUHU (pHC. 3);
D — niamerp Hacinuuu (puc. 3).

> 0
)

H [7

Puc. 3. [lapameTpu HacinHs:
a) HaCiHHA KyKYypyA3H; 0) HaciHHA coi; B — noBxkuna; C — mupuHa; K — topmuna; D — niamerp

3a TaKMX YMOB IIepepi3 OTBOPY MOBUHEH 3HAXOMUTUCH Y Mexax 624—1134 mm?. B mo3aTopi miolia nomnepeqyHoro
nepepizy HACIHHEBOTO KaHAJy JOpiBHIOE 961,6 MM, 1110 3abe3Meuye BiibHE MPOXO/KEHHS HaciHHsA. Kpim TOro, HaciHHs
Ma€ BJIACTHBICTh MEPEMIIIATHCS MTO3OBKHBOIO BICCIO Yy HANPSIMKY PYXY 1 Ma€ NpHU [[bOMY MOXJIMBICTb 3aiiMaTu OUIbII
BUTITHE TTOJIOXKEHHS JIJIsl IPOXOAY Yepe3 By3bKHI OTBIp.

3oBHimHIA giamMeTp D, BTyskM KpusibdaTku 35 MM; BHCOTa h, posTanioBaHa IIEHTPY BXiJHOTO OTBOPY HaciHHe-
BOTO KaHaJly TIPUHHSATA Takolo, o BennunHa Ah = 0. KomoBa mBHAKICTE V KPHIIBYATKKA MEHIIA 32 KOJIOBY LIBHJKICTH
V,, BuciBHoro gucka Ha AV =V —V = 0,2 m/c, 0 3a0e3ne4uye KOB3aHHS HAaCIHHA M0 BHYTPIilIHiH KOMipKoBil moBepxHi
nucka. 30BHIMHIN pagiyc R kpuibuarku npuiiHaThil pisHaM 85 MM (Oe3 ypaXyBaHHs KOHTaKTHOTO 3a30py a = 1 Mix
KIHIIMHM JIONATI Ta BHYTPIIIHBOIO TIOBepXHEro aucka). ToBimuHa d BUCIBHOTO JMCKa MPUHHSITA PIBHOIO 6 MM; JOBKHHA
1 komipku — 10 mm [7].

VY rabauui 1 npeacraBieHi napaMeTpy MIBHIKICHOTO PEXKUMY POOOTH /103aTOpa HACIHHS PHUHIIUIIOBO HOBOT KOH-
CTPYKIII.
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Tadoauusa 1. HIBuakicHuii pe:xxum podoTH 103aTOPa HACIHHA MPUHIMIOBO HOBOI KOHCTPYKIIT

ITapamerpu YucioBe 3HAYCHHS

Ny, XB™1 176 224 280 328 379
wo, pag/c 18,42 23,44 29,30 34,33 39,67
Vo,m/c 1,75 2,22 2,78 3,26 3,76
n,xB7! 156 203 259 308 358
w,paz/c 16,33 21,25 27,12 32,24 37,47
V,m/c 1,55 2,02 2,58 3,06 3,56

V Tabmumi 1 mo3nadeHo:
N, wo, Vo _ BIJIMIOBITHO YaCTOTA, KyTOBA IIBH/KICTh Ta KOJIOBA IIBUIKICTE OOCPTAHHS BUCIBHOTO JHCKA;

nw,V _1esx came s KPUJTBIATKH.

[Ticns BUXO/y 3 HACIHHEBOTO KaHAJTy HACIHHSI IOTPAIUISIE TT1]] BIUTUB JIOTIATEH KPUIIBYATKH, SIKa 00epTa€ThCs 1 BUKO-
Hye nB1 QYHKIT: HaJ|a€ HACIHHIO BiJIIIGHTPOBY CUITY 1 BITHOCHY HIBHKICT AV KOB3aHHS MO KOMIPKOBIii MOBEPXHI JINUCKa,
BEJIMUMHY sIKOi MOXKHa perymtoBard. OOuziBa i (GakTopu CTBOPIOIOTH CHPHUATIUBI YMOBH JUIS HaIiMHOTO 3araJaHHs
HaCiHHS B KOMIPKH BUCIBHOTO JIUCKA.

Teoperuuni pociikeHHs: poOOTH J03aTopa HACIHHS Ta IX aHaJi3 BUMAraloTh PO3MNIsy PyXy HACIHHS MO JIONaTi
KPWJIBYATKH, 1[0 JaCTh MOKJIHBICTh BU3HAYUTH OCHOBHI MMapaMeTpu Horo poooTu.

Hacinus miciist 3anaiaHHst B KOMIpKY BHCIBHOTO IMCKa TPAHCTIOPTY€ETHCS OCTAHHIM JI0 BUCIBHOTO BiKHA, IIPUTUCKA-
€ThCsl PHU 1IbOMY BiJIIEHTPOBOIO CUJIOKO F| 10 BHYTpIilIHBOT HOBEPXHI KOpITyCy J03aTopa.

[Ticnst BUXOMY 3 KOMIPKH JHCKa, 1110 BUCIBAE, HACIHHS IPOXOIUTH y BUCIBHE BIKHO (pHC. 4) KOpITyCy 03aropa.

mg ) T4
m R

Y

Puc. 4. Cxemu cuJ1, 110 AiIOTH HA HACIHHS i/l Yac pyxXy Ta BUXOJY i{0ro 3 KOMipKH BHCIBHOIO JUCKa:
1 — kopmyc; 2 — BUCIBHUIA JUCK; 3 — BiAOMBHUII posinKk; 4 — KoMipka

Jlnst BU3HAYCHHS TOBKMHKM L BUCIBHOTO BiKHa CKJIazaeMo JudepeHIianbHe PIBHSIHHS PyXy HACIHHS B KOMIpII,
CHPOEKTYBABILM JIif04i CUIIM Ha Bich Y, (IUB. puc. 4).

my; =m(g + w§Ry). 3)
CKOpOTHBIIY JTiBY i IPaBy YaCTHHY PiBHAHHA (3) Ha M, OTPHAMAaHO
Y1 =9+ wiR;. “)
TaTerpyemo piBHSIHHSA (4) OBidi 11O t
y1 = kity +C3, (5)
y1 = 0,5k t? + C3ty + Cy. (6)

ne ki =g+ wiR,..
Iocriiini C, Ta C, BU3HA9a€MO 3a oYaTKOBUMH yMoBamu: ipu t, =0, y, =0 Ta y; = 0. 3 ypaxyBaHHAM IOYaTKOBHX
ymoB Besmannn C, Ta C, nopiertosarumyTh C, = 0, C, = 0. Toxi (5) i (6) 3annmryTses:

y1 = kity, 7
yl = O,Skltlz. (8)
3Baatoun Ha Benmunty O, A, HEXTyEMO 3MiHOIO BiLEHTPOBOT CHIIH, 0GIHCIIO0UN if 32 BUpasoM
— 2
F, = mw{Ry, )

ne R, =0'0, + 0,50,4 =102,18 + 0,5 X 2,82 = 103,59 MM (TOuKa O, — 1o4aToK KOOp/IMHAT — PO3TaIlloOBaHa MOCe-
peavHi NTHOMHN KOMIPKH).
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HacinHs Buiizie 3 KOMIpKH, 32 YMOBH, 1110 OITyCTUTHCSI BHU3 Ha TIOJIOBUHY 11 IMOUHU, TOOTO
y1 = 0;A = 0,5C, (10)
ne C — po3mip HaciHHs (ToBIIMHA HAciHHsA). C = 4,65 MM.
Busnauaemo mBHIKICTh Y1 Ta 4ac t Buxony Hacinus 3 komipk (7) i (8). [opu3oHTanbHa MIBUIKICT MO MOIYITIO
JIOPIBHIOBAaTUME
5&1 = (U()RZ ) (11)
Ae R, = 0'A — pajiyc BUCIBHOIO JUCKa.
HIBuakicTh X; nepuenauKymsipaa 10 O'A; kyT Al = wyty

Homyckaemo, mo y, = C, Tozti oTpuMyemMo
c
\’ 0.5k,

Otxe, ckoprcTaBIIUCh popmyioro (12) BU3HaYaeMo yac BUXO/Ly HACIHHS 3 KOMIPKH.

BucnoBknu:

1. 3 TeopeTHYHMX JOCIIPKEHb ITiIBUILIEHHS 3aIIOBHIOBAHOCTI KOMIPOK BUCIBHOTO JIMCKa Ta PIBHOMIPHOCTI PO3IOJIUTY
HACIHHSI B3/IOBXK PsI/IKa BUIUTHBAE, I110 B ICHYIOYNX KOHCTPYKIIISIX OTHO3EPHOBHX BHCIBHHX arapariB IPOLIEC 3ar1alaHHs HACiHHS
B KOMIPKH JIMCKA 3/1iICHIOETBCS, B OCHOBHOMY, Ti/I JII€I0 CHJIM TSDKIHHS, 1110 3yMOBITIOE TIOPIBHSIHO HU3BKY iX MPOTYKTHBHICTB.

2. BwuciB HaciHHS MpOcaHUX KyabTyp (KyKypyA3H, cOl Ta iH.) Ha BUCOKMX POOOYMX MIBUAKOCTSIX 3 PIBHOMIPHUM
PO3IOIIIOM HACIHHS MOMKJIMBUH HIJISIXOM 3aCTOCYBaHHS BHYTPIIIHHOTO 3alIOBHEHHS KOMIPOK, ITPH SIKOMY HACiHHS I0j1a-
€THCS1 y BHYTPILIHIO TIOPOXKHUHY BEPTHKAJIBHOIO JIMCKA, 2 TOMY HACIHHS 3alaja€ B KOMIPKM HE TUIBKH M /€10 CHUIIN
TSOKIHHA, ane i BianenTposoi cuiu F .

3. JlomareBa KpuisdaTka 3a0e3nedye KOB3aHHsS HACIHHS 110 BHYTPINIHIM MOBEpXHI BHCIBHOTO JIMCKA 3 TIEBHOIO
HIBHIKICTIO, IO 3a0e3reuye HaiKkpalle 3anajaHHs X B KOMIPKH 1 CTBOPIOE BIJILICHTPOBY CHIIY, SIKa CHPHSIE IIBUIKOMY
PYXy HaciHHSI B KOMIpKY.

Ha mincraBi nux 3akoHOMIpHOCTEH pO3p0O0IEHO KOHCTPYKIIIIO MIBUAKICHOTO BiALIEHTPOBOTO OIHO3EPHOBOTO /1032~
TOpa, MPUHIIMIIOBA HOBHU3HA SIKOIO MiTBEep/LKeHa nareHToM Ne 156591,

4. Y pesyabrari TEOPETHYHOTO JOCIIUKEHHS BH3HAUCHI OCHOBHI IapaMeTpH J03aropa HaciHHs, IO BHCIBae,
HEOoOXi/IHI JUIs HOTO BUTOTOBIICHHS: po3Mip i (hopMa KOMIPOK, HIBHJKICT 00epTaHHs TUCKA 1 KPUIIBYATKH, & TAaKOXK Pi3-
HUIIIO MIBUIKOCTEH X 00epTaHHS.

OCHOBHI OJIOKEHHS Ta PE3YJBTaTH TEOPETUIHOTO JOCIIKEHHS POO0OYOro Mpoliecy J103aTopa HACIHHS MTPUHIIN-
MIOBO HOBOT KOHCTPYKIIIT MOKYTh BHKOPHCTOBYBATHCS i/l 4ac OOIpyHTYBaHHS iHTEpBAJIIB Ta PIBHIB BapilOBaHHS KOH-
CTPYKTHBHUX, TEXHOJIOTIYHUX 1 PEXKMMHHX ITapaMeTpiB J103aTopa IpH HOTO JOCIIKEHHI 3a JIOTTIOMOTOI0 METOJIIB Teopil
TUTaHYBaHHS €KCIIEPHMEHTIB.
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THEORETICAL STUDIES OF THE WORKING PROCESS OF THE DISPENSER
FOR SOWING SOYBEAN SEEDS

Abstract

Sowing seeds is one of the most important steps in the process of growing agricultural crops, including soybeans, which are a
key crop for the production of oil, feed and other products. Seeding accuracy plays a critical role in ensuring optimal plant growth and
development. Improper or irregular sowing can lead to low yields, uneven plant development and increased costs for field cultivation.
The importance of precision seeding: optimal seed distribution, prevention of competitive growth, increased resource efficiency,
improved disease and pest resistance, reduced labor costs. The research will contribute to the development of new technologies in
agriculture and increase the efficiency of the use of seeds. Accordingly, the goal of theoretical studies of the working process of the
dispenser for sowing soybean seeds is the analysis and modeling of dosing mechanisms in order to increase the accuracy and efficiency
of the sowing process. Evaluation of the design features and operating parameters of the dispenser will allow us to identify optimal
solutions for improving the quality of sowing and ensuring a stable and high yield.

The article presents the results of theoretical studies of the working process of the dispenser for sowing soybean seeds. The
main problems related to dosing accuracy and seeding uniformity were identified, and the influence of the design and technological
parameters of the dispenser on the efficiency of the process was analyzed. Within the framework of the study, various models and dosing
mechanisms were considered, as well as their influence on the quality of sowing and the final harvest. Theoretical modeling made it
possible to identify the optimal operating conditions of the dispenser, which ensure accuracy of sowing and rational use of resources.
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The main parameters of the seeding dispenser, necessary for its manufacture, are determined: the size and shape of the cells, the speed
of rotation of the disk and the impeller, the length of the sowing window and the dimensions of the coulter. The results of the research
contribute to the improvement of technologies for sowing soybean seeds and increase the efficiency of agronomic processes.

The main provisions and results of the theoretical study of the working process of the seed dispenser of a fundamentally new
design can be used when justifying the intervals and levels of variation of the design, technological and mode parameters of the
dispenser during its study using the methods of the theory of planning experiments.

Key words: dispenser;, sowing, soybean seeds, work process, theoretical studies, dosing accuracy, design features.
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JOKJIIHIYHI BUITPOBYBAHHAA
MNPOPITAKTUYHOTI'O ITPEITAPATY HOCTBIOTUKY

Anomauisn

VY emammi nasedoeno nposedeni nabopamopni ma 0oKAiHIuHI QOCHIONCEHH PO3POONIEHO20 HaMU MIKpOOIONo2iuno20 npend-
pamy. Busnaueno tioco anmubaxmepianvhi 61acmu8oCcmi 3a Pi3HUX KOHYEeHMpayitl 6aKmepioyury Hisury. Y akocmi mecm-Kyivmyp 6
1a0OPAMOPHUX OOCTIOHCEHHAX AHMUMIKPOOHOI AKMUBHOCTI BUKOPUCTNIOBY8ANIU PI3HI KOHYEHMPayii maxKux wmamie MikpoopeaHizmie
ak Escherichia coli, Bacillus cereus, Staphylococcus aureus, Listeria ivanovii, Yersinia enterocolitica.

Mexanizm Gionoeiunoi 0ii 6axmepioyunie nos a3anuil, Hacamnepeo, i3 NOPYUIEHHIM YUMONIAZMAMUYHUX MEMOPAH Yymuueux
00 HUX MIKpoopeaHizmie. Baxmepioyunu Ha 6IOMIHY 6i0 aHMUOIOMUKIG, w0 Oilomb d0CUNb SUOIPKOBO, GNIUBAIOMb | HA PE3UCHEHMHI
00 anmMubIOMUKI6 WMamu MiKpoopeanizmis, NOBHICIIO PO3WENTIOIOMbCA | BUB00SIMbCs 3 opeanizmy. bakmepioyun nizun npooykyemocs
wmamom mikpoopeanizmie Lactococcus lactis, éonodie anmubaxmepianbnumu 81acmuoCmAMu RPOMU WUPOKO20 CHeKMpPY NAMO2eHHUX
MIKpOOp2aHizMi6, BUKOPUCIOBYEMbCA Y AKOCMI KOHCEPBAHMY 6 XapHo8ill npomuciosocmi. Monouna Kucioma 3a 3acmocysanis ecepe-
ouHy 60100i€ nPOMUOPOOUTLHOIO, AHMUCENNUYHOIO, NOOPA3HIoIoYOI0 dicio. [IpucHiuye picm i po36UmMoK yMo6HO NAMO2EHHOI | SHUNLHOT
MIKPODIOPU WAYHKOBO-KUWIKOBO20 MPAKMY, CHUMYTIOE NPOYec IOHOBNEHH KUWKOBUX BOPCUHOK, WO 30IIbULYE NOBEPXHIO BCMOKIMY-
6AMMHS NOJNCUBHUX PEHOBUH. Bunpobdysanns 0py2020 00cion020 3pasKy Ha MUWLAX OKA3AI0, WO NPenapam He CHPUYUHAS Micyes0-noopas-
HIOIOYOI, WIKIPHO-PEe30pOMUBHOT ma cencubinizylouoi Oii, He 8UKIUKAB KATHIYHUX 3MIH mMa NOpyuweHs 8 pobomi cucmem opeanie Muuiell.
Pospobnenuii i sunpodyeanuii npenapam € nepcnekmusHuM 0 30itiCHen s KopeKyii eHOOMIKpOghnopu mpasHo2o Kanamy meaput, 8 momy
qucni 3a OpeaniuHO20 BUPOWYBANHA, HAUOIIbU NePCNeKMUSHUMU, HA HauLy OYMKY, € came npenapamu MikpodionociuHo20 NOX0O0HCEHHSL.

Kniouogi cnosa: anmubaxmepiansha Oisi, OOKAIHIYHI GUNPOOYBANHS, HEWKIOIUBICMb, NPOOIOMUK, NOCMOIOMuUK, npoQinlax-
MuyHULL npenapam, mecm wmamiu MiKkpoOpeaHiamis.
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Beryn. Mikpoduopa TpaBHOTO KaHally Bifirpace BaKJIMBY poJib B IMyHHOMY CTaryci 1 3arajJbHOMY MeTalodi3mi
MaKpoOpraHismy. 3aBAsku LUIOMY psiay (YHKIIH, sIKi BOHA BUKOHYE, IOPOKHHHHA Ta IPHCTIHKOBA Mikpoduiopa rpae
POJIb 3aXMCHOTO Oap’epy Ha LUISIXY NPOHUKHEHHS PI3HUX 1H(QEKIIMHUX areHTiB y opranizm rocnozaps. Kpim Toro, 3aB-
JUIKK CBOIM (DepMEHTATHBHUM BJIACTHBOCTSIM, BOHA Oepe y4yacTh y MepepoOlli 3HauHOI KIILKOCTI OPraHIYHUX PEYOBUH,
CUHTE3Yy€ OUIKH, MOIMCITUIN, AaMIHOKUCIIOTH, OAKTEPIONMHYU, AaHTHOIOTHKH, BITAMIHH Ta iHIII I[IHHI METa0OIITH

[oct6ioTnky — npodiNakTHYHI MpernapaTd Ha OCHOBI MPOAYKTIB MeTad0Ii3My MPOOIOTHYHUX MIKPOOPraHi3MiB,
110 BILTMBAIOTH HA 010JI0TI4HI (PYHKIIT opraHi3my rocroaaps. Jlo ix ckiuamy moxe Bxoautu moHas 100 6i0710riyHO aKTHB-
HUX €CeHIIaJIbHUX pedoBuH). HaliieBimmmu 3 HUX, 110 MOXYTh YBIMTH JI0 CKJIa1y po3pOOJIEHOro HaMH MOCTOIOTHKY
€ 0aKTepiOLMHM Ta OPraHiyHi KUCIIOTH.

[lepcrieKTHBHUM HaNpPsSIMKOM B KOPEKIIii TPaBHUX MPOLECIB € MOMXIIMBICTh BUALICHHSI OKPEMHUX METa0oJIITIB, 110
YTBOPIOIOTHCS NP OakTepialibHii GpepMeHTanii. B ocraHHe qecaTHITITTs KOHIETIisi IPOOIOTHKIB 3a3Haja CyTTEBUX 3MiH.
3pocia yBara AOCHIAHUKIB 0 CTPYKTYPHHX KOMIIOHEHTIB 1 MPOAYKTIB MeTab01i3My MPOOIOTHYHHX MiKpOOPTaHi3MiB.
Jlani 3MiHM TIOB’sI3aHi 3 PO3IIUPEHHSM YSBICHb PO Ol0JIOriuHY e(EeKTUBHICTh MPOOIOTHKIB 1 BUSBICHHI TOTO (haKry,
110 CTPYKTYPHI €JIEMEHTH KJIITHH Ta TX MeTaOOoNiTH B PsI/Ii BUIIA/IKIB BUSBISIOTHCS He MeHII edektrBHumH [10]. B Tomy
YHCIIl, BYCHI CXUIISIIOTHCS JI0 TOTO, L0 32 ITUPOKOBIJOMHUI TO3UTHBHUI BIUIMB IPOOIOTHKIB Ha TPaBHI POLIECH OPraHi3My,
BIAMOBIJAJIbHI CaMe NPOAYKTH KHUTTEAISUTLHOCTI (MeTa0oIiTH) NPOOIOTHYHMX OaKTepiid, 1110 OyJIM Ha3BaHI B [IOAAJTIBLIOMY
nocTOioTHKaMHU 200 MeTablOTHKaMH.

Meta podoTun. HaykoBuii iHTepeC CTaHOBHJIO MO€IHAHHS JABOX KOMIIOHCHTIB, HAHOLIbII BAarOMUX METAOOJIITIB
JIaKTOOaKTEpii: OaKTepioMHA HI3HHY, TaK 1 MOJIOYHOT KMCJIOTH JJIsl BIATBOPEHHS CKJIaqy MOCTOIOTUKY B HAMITPOCTILIIN
Horo Bapiauii. BogHoyac MetabonitaMu cuMOIOTHYHHUX MIKPOOPTaHi3MiB € TaKOXK HE3aMiHHI aMiHOKHCIIOTH, OpraHiuHi
kucnotu, Bitamiau C, E, PP, H i rpynu B, 1o Oyzne BpaxoBaHO 3a MOJAJIBIIOrO BIOCKOHAJICHHS CKJIaqy MOCTOIOTHKY.
Jlo3yBaHHs Hi3WHA B XapuoBil MPOMHUCIOBOCTI cTaHOoBUTH 50—150 r/ToHHy npoaykuii. [Toganbmii gociipKeHHs many-
€THCSI CIPSIMYBATH Ha BJIOCKOHAJICHHS HOTO CKJIa/ly 3aB/sIKM BBE/ICHHIO HOBUX KOMIIOHEHTIB.

BukJjiax ocHOBHOTo Marepiajy qociiqkeHHsl. Bxxe 1ocuth naBHO y Haylll i MpakTHLI BETEpUHAPHOT MEAUIIMHH
BUKOPHCTOBYIOTHCSI MIKpOOIOJIOT14HI IIpenapar — «IpodioTHkny. J{o iX ckiasy BXOAATH KMBI MIKPOOPraHi3My — MOXIIHI
JIAKTOOAIIMII 1 IHIIMX KOMIIOHEHTIB HOPMaJIbHOI KMIIIKOBOT MiKpO(JIOpH, 1110 HOPMaTi3yIOTh CKJIaJ1 Ta 010J0TUHY aKTUBHICTh
MiKpO(IIOpU TPaBHOT'O KaHaTy. BUIUISIOTE IIPOOIOTHKY BiJl 37I0POBHX TBAPHH i3 MikpoduiopH ixHboro kumieynuka [ 10]. Tep-
MIH «IIpOOIOTHKY» Y 3aXiJHII MeMYHIHN JIiTeparypi BCe YacTillle BU3HAYAETHCS K «IIpenapar MiKpOOHUX KIITHH a0 IXHIX
KOMITOHEHTIB 13 KOPUCHHUM BIUIMBOM Ha 3JI0POB’Sl Ta CAMOIIOYYTTs rocrofaps». Alke (QyHKI[IOHYBaHHS 0ararbOX CHCTEM
OpraHi3my TBapHH 3HAYHOIO MIPOIO 3aJIEKHUTh Bijl BUIOBOTO CKJIaTy Ta Mi?KBH/I0BOTO CITiBBIIHOILIEHHS MiIKpOOpPraHi3MmiB [5].

denomeH 1po0i03UCy BU3HAYAETHCS SIK ACOLiallisl BOX OPraHi3MiB, sIKa CTUMYJIIOE )KUTTEBI MPOLECH KOKHOTO
3 HHX, a KHMBa MiKpoOHa KOPMOBa JI00aBKa, sIka KOPHCHO JIi€ HA TBAPHHY-TOCIIOAAPS Yepe3 MOJIIILIEHHS HOro KMIIIKOBOTO
MIKpOOHOTr0 OaslaHcy, JicTaia Ha3By mpodioTuka [9].

i mpenapary 3aCTOCOBYIOTS 13 BOjI0I0 200 KopMoM. Haituacriiue, sik mpoOioTHYHMH [ITaM BUKOPUCTOBYIOTH 0idhi-
nobakTepii i MOJIOYHOKHUCII OakTepii, 30kpeMa jakrodaruin. Li mpoOioTHKKU HAa3MBaIOTh KIACHYHUMHU, OCKIJIBKH BOHU
3aCHOBaHI Ha IITamax, 110 JOMIHYIOTh y Pi3HUX 0i0TOIaX JIOJMHY 1 TBAPHH, TOYMHAOYH 3 TIEPIIHUX JHIB KUTTA [7].

OjiHaK, HAyKOBIII ITiJ] YaC aHaIi3y OCHOBHUX MPHUYMHH, 1[0 HETAaTUBHO BILUIMBAIOTH HA SIKICTh POOIOTHKIB, BHOKPE-
MUJIM TaKi: KOHTaMiHaIisl CTOPOHHBOIO MIKpOQIIOpoI0; 3aMiHa OAHOrO MPOOIOTUYHOIO IITAMy IHIINM; HEIOTPUMAHHS
NOKa3HUKa KUIBKOCTI )KUTTE3/IaTHUX KIIITHH B OAHIN 71031 Mperapary; HeJIOCKOHAIICTh METO/IB KOHTPOJIO SIKOCTI; BBe-
JICHHS B IIpernapar pizHUX J100aBOK, 10 iHAKTUBYIOTh HOTO; HEJOTPUMaHHs pexXHUMIB 30epiranus. Jlocuts yacto mpo-
010THKH, 110 MPOMIUIM YCHIIIHI JaOopaToOpHi AOCIHIIKEHHS, HE BUTPUMYIOTh BUIPOOYBaHHsS Y BUPOOHMYHMX YMOBaX,
OCKUIbKM HEXTyBaHHs CaHITapHO-TIri€HIYHMMH 3axolaMu Ha (epMi MPU3BOJUTH IO CTBOPEHHS aHTUCAHITApPHHX YMOB
y NTalIHuKaxX. BijcyTHicTh caHiTapHuX AHIB Ha (epmi, He QyHKIIOHYBaHHs Je30ap’epiB Ta NE3KWIMMKIB, HE BUACHE
NpUOUpaHHs, HEsIKICHE TPOBENIeHHs ie3iH(eKii (0e3 B3sITTsI KOHTPOJIBHUX 3MUBIB 13 IOBEPXOHB), HEXTYBaHHS IIEPCOHA-
JIOM ITpaBUJIaMH 0COOMCTOT Tiri€HH Ta SKICHOK OYMCTKOIO IHBEHTApIO, a TAKOXK 0araro iHIIMX YHMHHHKIB, 1110 CTBOPIOIOTH
YMOBH ITi{BUIIIEHOTO MIKpOOHOTO 3a0pynHeHHs [1].

MerabioTuku (IIOCTOIOTHKN) € CTPYKTYPHUMH KOMIIOHEHTAMHM IIPOOIOTHYHUX MIKpOOpraHi3MiB i/ abo ix MeTabo-
JITIB, 1/ @00 CUTHAJILHUX MOJIEKYII 13 IEBHOIO (BiJIOMOIO) XIMIYHOIO CTPYKTYPOIO, K1 3/1aTHI ONTHUMI3yBaTH crieriudivyHi
JUI OpraHi3my rocropaapst ¢isionoriuni (QyHKIi, peryistopHi, MmeradoniuHi Ta / a00 MOBEMIHKOBI peakilii, MoB’s3aH1
3 JISUTBHICTIO 1HJUTEHHOI MIKpOOIOTH OpraHi3my-rocriofgaps. 3acToCyBaHHsI HOCTOIOTHKIB (MeTabioTiKiB) Jae 3MOry
CTBOPUTH KEPOBAHUI MiKpOOIOLIEHO3 KHIIEYHUKA, OCKUJIBKM METa0OoJiuHi, CUTHAJIbHI, TPAHCIOPTHI Ta iHII (QyHKIIT
NPEICTaBHUKIB IHUI€HHOT MIKpOO10TH MalOTh OUIbIlIe 3HAUEHHS1, HIX KIJIbKICHUI BMICT Y 010TOITI MIKPOOPTaHi3MiB THX
a0o iHImMx BUIIB [4].

Sk kiac MeTabiOTHKH BHJIUICH] B MPAKTUYHUX PEKOMEHALIsX BcecBiTHROT racTpoeHTEepoIIOriuHOi opraHizaitii,
y BusHadeHHsx Excriepraoro komitery ®AO i BOO3 mie y 2008 potii.

[TocT6i0THKY CHIPHSIOTH BITHOBJICHHIO MIKPOOIOLEHO3Y B KMIIEYHUKY TBAPUH Ta FapMOHI3yIOTh OiosoriuHi GyHK-
uii opraizmy rocrnonaps. Jlo iXHpOro ckiiaay Moxxe BXoAuTH Bix 2 10 100 610JI0T1YHO aKTUBHUX PEYOBHH. 3a KOPIOHOM
yIKE € 3araTeHToBaHa HOBA TEXHOJIOTIS, 3/JaTHAa MOJICJIIOBATH TUIT METa0OJIITIB, 10 YTBOPIOIOTHCS I1iJ] yac OakTepiaibHOT
(dbepmenrarii. 11i MeTaboIiTH MarOTh BUPa3Hi IMyHOMOYJTFOr0Y1 BIACTUBOCTI [6]. JlakToOanmmu, 6idimodakTepii Ta iHII1
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OakTepil sIK B yMOBax in vifro, Tak 1 y TBApUHHOMY OpraHi3Mi NPOAYKyBaJId pPI3HOMaHITHI aHTUMIKPOOHI Criosyku (opra-
HIYHI KACJIOTH, OAKTEPIOIIMHHU, MIKPOIIMHH, OaKTEePIOIiH-CX0XKI aHTHO10THKH, Ae(DEeH31H-CXOKI ENTUIAM, CH3UMHU 3 aHTH-
MiKpoOHMMH epekTamMu (J1i3011M), JialleTHII, aHTHOIOTHKH, ICPEKUC BOIHIO, OKCUJ a30TY, IIOKCUJI BYIJICItO, Oiocypdak-
TaHM, JISKTUHH TOIL0) II0/I0 HIMPOKOTO KOJIa TPAMHETaTUBHUX 1 TPAMIO3UTHBHUX OaKTepii.

JletanbHe BHBYCHHS BiIacTUBOCTEH MeTabioTukiB (moctodiotukis) [llenaepoBum B.A. (2001) mamno MOXIUBICT
BIIPOBAIUTH B MPAKTUKY TYMaHHOI MEIUIIMHH, 30KpeMa, Y BUIVISI TIperapariB Ha OCHOBI IXHIX aKTUBHUX KOMITOHEHTIB:

—  HI3MH, cTa]iJIOKOKIHH, TOMIIM] (AHTUMIKPOOHI TIpernapary 0aKTepillMHOBOTO THITY );

— xinak-dopre (cymimr JIDKK, Mono4HoT KUCIIOTH, AESKUX BITaMIHIB Ta IHIIMX MIKPOOHUX NPOAYKTIB KUIIKOBUX
NaJMYOK, CTPETITOKOKIB 1 JJAKTOOAIHII);

— OakrtucTariH (Cymiln MiKpOOHHX TpoTeas, aMijias, Ji30IUMY, KaTajla3u, MOJIIMeNTH/IIB, MeNTHIONTIKaHa, 1es-
KUX aMiHOKHCIIOT, TIoJIicaxapy/IiB, IPUCYTHIX Yy KyJAbTYpaibHill pinuni Bacillus subtilus, o He MIiCTATH xuBi OakTepii +
COpOCHT LICOJIT);

— XeJiHOpM (IHaKTHMBOBAHI KJIITHHU MTpoOioTHuHKX Oakrepiit Lactobacillus reuteri, MOXyTb cieLU(IuHO 3B’513y-
Batucs 1 BuBonuTH Helicobacter pylori TpupOAHUM IIIJISIXOM);

— aktoduiop C (ayToperyyisatop 3pOCTaHHs i PO3BUTKY €yKapiOTHUHHUX 13 MPOKAPIOTUYHUX KIIITHH Ha OCHOBI
areTary, JIaktary, CyKIiHaTa, (GopMiary, Ji3uHY, [TyTaMIHOBOI Ta acmapariHOBOi KHCJIOT, BaJliHy, MCTIOHIHY, aJaHiHy,
JIeWLUHY, TIIHHY);

— naiiro (Daigo) — (cyMil nenTiB — O10peryssTopiB, i30Jb0BaHUX 13 KYJABTYPaIbHUX PiMH 16 mTaMIB JIaKTO-
6auwn (L.curvatus, L.casei, L.acidophilus, L. plantarum, L. fermentum, L.salivarius, L.brevis, L.rhamnosus), BAPOIICHUX
MPOTSATOM POKY Ha COEBOMY MOJIOIII;

— 3axodaibk (koMOiHalis OyTupara HaTpito i iHyniHy) [3].

Haii6ip111 BUBYEHUMH Ta BUCOKOC(DEKTHBHUMH 3 HUX € OaKTEPIOLMHH Ta OPraHiuHi KUCIIOTH.

Bakrepionunu (Bacteriocins). baktepioluuu € nmpeacTaBHUKaMHU METa0O0MITIB CUMOIOTHYHUX OaKTepiid, 0 BUKO-
HYIOTh OakTepuIMIHy (YHKIIIO B KUIIEYHHMKY. barato mpencTaBHUKIB 'paMHEraTMBHHMX 1 TPaMIO3UTHBHUX OakTepii
NPOYKYIOTh GaKTEPiOLMHH, 10 MaOTh OUIKOBY MPUPOMY. [XHs reHeTHYHa iH(pOpMALlis KOdyeThesl Ha TnasMigax. Ojni
3ryOHO JiI0Th Ha CIIOPIZHEH] BUIM OaKTepil 1 ITaMU TOTO XK BUAY, 200 TalbMYIOTh IXHii picT, 1HIII MAOTh OLITBII IIUPO-
KHAH CHEKTp aHTHOaKTepiaabHOI Aiil. bakTepionnHu 31aTHI BUPOOIATHCS MPEACTaBHUKAMU poay Escherichia, Shigella,
Salmonella, Serratia, cimeticmea Enterobacteriaceae. 111 anTUMiKpoOH1 OLIKM NPOJYKYIOTCS TAKOXK IPaMHEraTHBHUMU
OakTepisiMM TaKUX POIUH, SIK Pseudomonadaceae, Neisseriaceae [8].

Benuke 4rciio 0akTepionuHiB BUPOONIIETHCS TPAMIIO3UTHBHUMU OakTepisiMu (0Co0IMBO JlakToOakTepismu). [1po-
JyKOBaHI HUMH OaKTEpPiOIMHH, 32 MEXaHI3MOM iXHbOT aHTHOAKTEpialbHOI i, MOAUIIIOTh Ha 1Bi rpymnu. [IpencraBHukN
HEpILIoi TPYNH XapaKTepU3yIOThCS BYy3bKUM CIEKTPOM aHTHUOAKTepiaiabHOI Aii, BOHM NPUTHIUYIOTh PO3BUTOK OakTepil,
OJIM3bKHX JI0 OpraHi3My-IpoayleHTa. Y L0 IPyIy BXOAATH Taki OakTepiolMHu: JakTouuH S (yrBopenuit Lactobacillus
sake), aminoBopiH (L. amylovorus) Ta in. Jlo Apyroi rpynu Hajexarh aHTHOIOTHKH, 1110 1HTIOYIOTh PICT 0arathoX BHUJIIB
rPaMIO3UTUBHUX MikpoopraHizmi. Croiu HaJle)KaTh Taki OAKTepIONUHY, K aruaouuH B (yrBopenuit L. acidophilus),
KypBatuH (L. curvatus), naxtuuut (Lactococcuslactis) Tomo [8].

MexaHi3m 0ioJoriqHoi i GakTepiounHIB OB’ I3aHUM, HacaMIepe]], 13 NOPYIICHHSIM [IUTOIIa3MaTHYHUX MEMO-
paH 4yTIMBHX JIO HUX MIKpOOpraHi3miB. bakTepionuHu Ha BiIMiHY BiJ aHTHOIOTHKIB, IO AilOTh JOCHTH BHOIPKOBO,
BIUIMBAIOTh 1 Ha PE3UCTEHTHI 10 aHTUOIOTHKIB IITAMU MIKPOOPIaHi3MiB, MOBHICTIO PO3ILEILIIOIOTHCS 1 BHBOISTHCS
3 oprati3My. IMOBIpHICTh HAaKOMMYEHHS Ta BUHUKHEHHS YCKJIAHEHb BiJl OaKTepiOMHIB, MiHIMabHA. 3aCTOCYBaHHS K
aHTUOIOTHUKIB, Ha JKaJlb, HEPIJIKO 3arpOXKye JIIOMHI | TBAPMHAM HETaTUBHUMH HAcCHiAKaMu. SIK aHTUMIKpOOHMI 3aci0 15
CTIOJIyKa HaAllIIIa Ha KoMepUiiHui puHoK B AHIIIT B 1953 poui. Y 1969 poui Hi3uH sik Oe3reuHa XxapyoBa g00aBka OyB
cxBasienuit cniibHO @AO 1 BOO3. V nanuii yac Hi3uH JileH30BaHu# y moHan S0 KpaiHax, ¢ BUKOPHUCTOBYETHCS B Xap-
YOBIil MPOMHUCIIOBOCTI SIK TIPUPOAHUI O10KOHCEpBAHT ISl pi3HUX mponykriB. Hampuknan, B 1988 poui Ynpasninus i3
CaHITapHOTO HAIVIsTy 32 SIKICTIO XapyoBUX MpoaykTiB 1 MenukameHTiB (Food and Drug Administration) CILA 3arBepnus
CTaTyC HI3MHY SIK «3araJibHOBU3HaHUH Oe3neynnm» (generally regarded as safe). BomqHouac MOXIHBICTB OO BUKOPH-
CTaHHS B MCJUIIMHI CTaJla IHTCHCUBHO TOCIIKYBATHCS TUTBKHA B OCTaHHI POKH.

bidinobakrepii 3narHi BuainsaTH O6akrepionunu (0idinun Ta GiiNoHT), SKi MPOSBISIOTH AHTUMIKPOOHY aKTHB-
HICTh 1110710 OaraTbox BH[IB €HTepoOaKTepiii, BiOPIOHIB, CTPENTOKOKIB Ta cradinokokiB [3]. JlaktobakTepii OepyTh
y4yacTh y TIAPOIi3i ByIJIEBOJIIB, IPOAYKYIOTh JII30LUM, JaKTOLUUINH, aluI0(iTiH, NepeKUCH, aHTHOIOTHKH Ta OaKkTepio-
I[MHU; IPUTHIYYIOTh PO3BUTOK CHHBOTHIHHOT TaJIM4uKH, cTaiIOKOKIB, elmepixiil, IpoTeto, esIKUX BUJIIB ILIUrel, Cepailii,
CaJIbMOHEJI, CTPENTOKOKIB.

3 MOJIOUHOKHCIIMX OaKTepil BUIIICHO KiJbKa OAKTEPIOIHHIB, sKi € TaHTHOI0OTHKaMU. JIaHTHO10THKY — 11¢ OaKTe-
piasibHi MONNeNnTHH, 10 CKIAy SKUX BXOIATH Taki piKicHI TioedipHi aMmiHOKUCIOTH. L{i pe4oBHHM MalOTh MIMPOKHNA
AHTUMIKpOOHHMH criekTp il [3]. bakTepiolyH HI3UH MPOJYKYEThCS IITAMOM MiKpoopraHiaMiB Lactococcus lactis, Bono-
Jie aHTHOaKTepialbHUMU BIACTUBOCTSMH MPOTH HIMPOKOTO CIIEKTPY MAaTOreHHUX MIKPOOPraHi3MiB, BUKOPUCTOBYETHCS
B SIKOCTI KOHCEPBAHTY B XapuoBiii mpomuciioBocri [8]. Jlo cknany #oro BXoasTh aMIHOKHCIIOTH JIi3UH, TICTHMH, acrapa-
riHOBa KUCJIOTA, JIAHTIOHIH, B-METHIUTaHTIOHIH, MPOJIiH, TIIIKH, ajlaHiH, BaliH, MCTIOHIH, 130JICHIIMH, JICHIIUH, JUTIAPO-
anaHid 1 B-metmnaurinpoanasin.
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[HmuMu MeTabosiTaMu, 1Mo A0MOMArarTh OPraHi3My OOPOTHCS 3 MATOTCHHOK MIKPO(IIOPOK B MPOCBITI TPaB-
HOTO KaHaJIy € OpraHiuHi KHCIOTH, 30KpeMa, OIITOBa, OypIITHHOBA, MOJIOYHA, 3a sIKi 3raayBaiocs paximie [1].

Morno4Ha KHCIIOTa 3a 3aCTOCYBAHHS BCEPEANHY BOJIOZIE€ TPOTHOPOAMIBHOIO, AaHTUCENTUYHOIO, TTOPA3HIOI0Y0I0
niero. IlpurHidye picT i pO3BUTOK YMOBHO MAaTOTEHHO] 1 THIIIBHOT MiKPO(IIOPH IUTYHKOBO-KHIIIKOBOTO TPAKTY, CTUMYITIOE
MIPOIIEC BiTHOBJICHHS KUIIKOBUX BOPCHHOK, 1110 301JIBIIy€E TIOBEPXHIO BCMOKTYBAHHS IIOKMBHUX PEUOBHH [2].

MorouHa KHCIIOTa B CKIJIAJAlI KOpMY, aOCONIOTHO Oe3ledHa Ta MOBHICTIO 3aCBOIOETHCS B Pe3yJbTaTi 0OMiHY
PEYOBHH, JI0 TOTO K BOHA BKIIIOUAETHCS B IPOLIEC META0OMI3My Y BUIVISIII JJOAATKOBOT OOMIHHOT €Heprii. A Takox Juist
MIBUIICHHS MTPOMXYKTUBHUX SIKOCTEH NMTHIN B PAIliOH JOAal0Th MOouHy Kuciaoty 40% y mosi 0,5 mu Ha 1 Kr kopMmy
(500 Mt monounoi kucnotu 40% Ha 1 ToHHY KOpMY). JloLiTbHO BUKOPHCTOBYBATH ii st HOTOYHOT Ae3iHdeKil nTanHu-
KiB, iHKy0aTOpiB TOIIIO.

OTke MoCTiOIOTHKY BOJIOIIOTH TAKMMH ITepeBaraMu IMOPiBHIHO 3 TPOOIOTHKAMHU:

— BHCOKa 0i0IOCTYNHICTh, METa0IOTHYHI PEYOBHHHU JOXOMIATH JO TOBCTOI KUIIKK Ha 95-97% B He3MiHHOMY
Bunsii (y npobiorukis — Menmie 0,0001%);

— HE BCTYNaIOTh Y KOH(IIKT (AHTArOHICTUYHI B3aEMUHH) 3 BIACHOIO MIKpOOIOTOIO OpraHi3My TBapuH, Ha BIAMIHY
BiJl MpOOIOTHYHUX OaKTepiif;

— mepeOyBarOTh B AKTUBHIN (OPMI Ta MOYMHAIOTH IIPAITFOBATH BiIpa3y, MOTPAIUISIOYN B TPABHUAN KaHAT;

— MOJJIUBE CHPSIMOBAHE KOPUTYBAaHHS MIKpOOIOIIEHO3y KHMIIEYHHKA CTBOPEHHSM 3allpOrpaMOBaHOrO MeTadio-
THUYHOT'O TIpeTiapaTy 3aJeXkKHO Bijl THITY IIOPYIIEHHS MIKpOOIOIEHO3y KHIIEUHHUKA i 0COOIMBOCTEN KUTTEISITLHOCTI KOH-
KPETHHX MaTOTeHHUX 200 YMOBHO MaTOTCHHUX LITAMIB MIKPOOPTaHi3MiB KUILIEYHHKA.

Busnauenmns anmumixpobnoi akmusnocmi npenapaniy IpOBOAWIN 32 JOIOMOTOI0 MeTony Audysii B arap po3uu-
HiB. [TopiBHIOBaIH pO3MipH 30H MPUTHIYEHHS POCTY TECT-MIKpOOpraHi3MiB. HassBHICTB 30H 3aTPUMKH POCTY TE€CT-IITaMy
HABKOJIO JIYHOYKHU 3 aHTUMIKPOOHHM TpenapaToM i ii po3mip € MOKa3HUKOM Yy TIAMBOCTI IIbOTO MIKPOOPTaHi3My 110 aHTH-
6ioTuka. BincyTHICTh 30HM 3aTPUMKH POCTY CBIUUTH MPO CTIHKICTH MIKpOOPTaHI3MY JI0 JIOCITI/DKYBAHOTO ITpenapary.
B sikOCTI NOXXMBHOTO CepeIoBUINA BUKOPHCTOBYBAJIH cepenoBuine Miomtepa-XiHToHa.

Jlist miAroTOBKH 10CIiLy J000BI KyJIBTYpH TECT-MIKpOOPTaHi3MiB 3MuBany 3 nosepxui MITA ¢izionoriyaum pos-
yuroM NaCl i qoBoamiu rycTuHy GakrepianbHOi cycnensii (iHokyoMy) 1o 10 Miapa M.T./cM>.

[ToxuBHMIA arap pO3TOILTIOBAIN HA BOAAHIN OaHi i oxomomKyBamu 10 Temieparypu 45 + 5 °C. CTepuibHi YaIiku
[eTpi micns migcynryBaHHS pO3TAIIOBYBall HAa CTPOTO TOPU3OHTAJIBHINA MOBEPXHI CTONY. B oXxomomkeHuid arap moma-
Bay 1 cM® iHOKymoMy. Y KoxkHy 3 yamok [letpi 3anmuBanu o 10 cM® HoKMBHOTO arapy i, 00epexxHO 00epTarouH, nepe-
MIITyBaJM BMICT YalllKM Ha TTOBEPXHI CTOINY, 3a100irafo4y yTBOPEHHIO OyJIbOAIIOK MOBITPSI, HETIOBHOMY 3allOBHEHHIO
JIHA YalllK{ arapoM, MOTPAIUITHHIO CePeJoBHIa Ha Kpal Ta KPUIIKY Yamky. Yalky BUTPUMYBAIM HA TOPU3OHTAIbHIN
MOBEPXHI JI0 3aCTHI'aHHs Cepe/IoBUINA. Y KOXHIH i3 YalllOK B arapi BUpPi3ajy CTEPUIILHOI METaJeBOI0 TPYOKOIO JIYHKH
nIiameTpoMm 6 MM Ha BifcTaHi 2 cM Bif Kpalo JaIku, Oyino 3pobieno mo 6 myno4ok (1 imyHouka BigmoBigae 0,4 MK pedo-
BHHH), Ha KOXHIiH OyJI0 BiIMiYeHO IIEBHY KOHIIEHTPAIIIO IIOCTOI0THKA.

Bunpo6oByBanoch aBa BapiaHTH MOCTOIOTHKA (3 PI3HOIO KOHIICHTPALIIEI0 HI3UHY):

3pazok 1 (0,05 r Hizuny, +10 M 40% MOI0YHOT KHCTIOTH, +89,95 MJI TUCTHIHOBAHOT BOIH).

3pazok 2 (0,10 r Hizuny, 10 Ma 40% Monounoi KuCIOTH, 89,90 MJI TUCTHUIILOBAHOT BOJIN).

MikporineTkor BHOCHIM TocTOi0THK (0,4 MKII) 3a1aHO01 KOHIECHTPAIT Y BIAMOBIAHY JYHOUKY W 3ajMIIad Ha
1,5 rox Ha cromi s AudyHITyBaHHS.

[MociBu iHKyOyBamucs 3a Temreparypu 36 + 1 °C ympomosx 24 + 2 rox. Yamku 3 mociBaMH pO3TaIIOBYBAIH
B TEPMOCTATi y Takuid croci0, modu BiICTaHh MiXK YallkaMH Ta CTIHKaMHU TepMmocTary Oyna He MeHmie 3 cM. Pesyib-
TaT BpaxoByBaJIH uepe3 24 TOMHU, BU3HAYAIOUH J[IaMeTp 30HH 3aTPUMKH POCTY TECT-MIKpOOPIaHi3My HaBKOJIO JIyHKH.
3a BIICYTHOCTI O3HAK 3aTPUMKH POCTY MIKPOOpPraHi3MH BBa)KaJIM CTIMKMMHU II0J0 JIOCIIJDKYBaHOTO MIpenapary: B pasi
3aTPUMKH POCTY JI0 15 MM — MaJIOUyTIIMBUMM; 32 3aTPUMKH POCTY Bifl 15 10 25 MM — uyTiiuBuMuU. EkcriepiMeHTH in vitro
MIPOBOJIIIN B TPHOX Mapasessax i3 KOXKHOIO KOHIIEHTpAIli€ro penaparty. Jocmian cympoBOIKyBail BiIIOBITHIMHI KOH-
TPOJISIMU 3 BHECCHHSIM CTEPHIIIBHOTO (piziomoriunoro pozunny NaCl.

VY SKOCTI TEeCT-KyJABTYp BUKOPHCTAIH pe(epeHTHI [ITaMU MIKpOOpraHi3miB, Escherichia coli (4,3 x10° KYO/cm?),
Escherichia coli (4,3 x10® KYO/cm?®), Escherichia coli (4,3 x107 KYO/em?®), Bacillus cereus (3,5 x10° KYO/cem?),
Bacillus cereus (3,5 x108 KYO/em?), Bacillus cereus (3,5 x107 KYO/cm?), Staphylococcus aureus (5,5 x10° KYO/cem?),
Staphylococcus aureus (5,5 x108 KYO/em?), Staphylococcus aureus (5,5 x10" KYO/em?), Listeria ivanovii (5 x108 KYO/em?),
Yersinia enterocolitica (9 x108 KYO/cm?).

Yci KynbTypHu TeCT-MIKpOOpraHi3MiB 30epiraiu B 3amasHuX MpoOipKax Ha BIAMIOBITHUX IMOKUBHUX CEPETOBUINAX
70 30 116 y XonoamiIbHUX Kamepax 3a Temneparypu 4—8 °C, miciisi 4oro nepeciBajincsi Ha HOBI ITOXHBHI CEPEIOBHIIA.
[epen mpoBeeHHSAM JOCTIPKEHD OYyII0 IPOBEAEHO KOHTPOIIb YUCTOTH POCTY KYJIBTYpPH CTaHAAPTHUM METO/IOM.

Pospobra mexnonociunozo peenamenmy eupobruymea nocmoiomuxy. OCKiIbKU pO3pOOJICHHUN MTOCTOIOTUK TUIaHY-
BAJIOCS BIPOBA/KYBATH Y BUPOOHUITBO HA OpraHiuyHMX (hepMax 3 BUPOIILYBaHHs NTUI B TEXHOJOTIYHUIT poLiec BUpOO-
HUITBA OCTOI0THKY «bakTepiocan» BXOIMIIO:

[lingroToBKa CHPOBHHU:

— 0aKTepioyH Hi3WH — IPiOHO TUCTIEPCHUN TOPOIIOK KOBTYBATOTO KOJIBOPY, TIrPOCKOIIIYHHHN, JTIETKO POSYHMHHUI
Y BOJI, CTIMKHIA 10 Aii KUCIIOT, BMICT BOJIOTH — MEHIIIE HijK 3% — BITHOCHUTHCS JI0 TPYITH XapuOBHUX NOOABOK, KOHCEPBAHTIB
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antubiornuHoi npupoau (E234). 3a pesynbratamu JepikaBHOI CaHiTapHO-€IiIEMIOJIIOTIYHOI EKCIIEPTH3H BiIIOBIAE
BCTAHOBJICHUM MEMYHUM KPUTEPisM Oe3IEKH.

— Mojouna kucnora (C,H,O,) — opraniuna kuciora, xapuosa Jjobaska (E270) , mpo3opa piJnHa 3 5KOBTYBaTHM
BIATIHKOM, Ma€ MIPUEMHUN XapaKTepHUH KHCIOMOJIOUHHH 3arax 1 KUCIUA CMak, pO3uMHHA y BOJ, HE KajJaMyTHa i 0e3
ocajy. YTBOPIOETBCS B )KUBHX OpraHizMax (TBapHHH, POCIMHH, MIKPOOPTaHi3MH), 8 TAKOX BUTOTOBJISIETHCS B MIKpOOio-
JIOT1YHIM TIPOMHCIIOBOCTI B Pe3ynbTaTi (PepMEHTATUBHOT PEaKLii IPH MOJIOYHOKHCIOMY OPOIIHHI ITFOKO3H.

1 — 3MinIyBaHHsI JOMOMDKHUX PEYOBHH 13 BOJIOIO;

2 — koHTpoJb pH Ta cTabUILHOCTI PO3UMHIB;

3 — KOHTPOJIB SIKOCTI: (hI3MKO-XIMIUHI Ta MiKpOO10JIOTIUHI BJIaCTHBOCTI.

Bu3HaveHHs 30BHIIIHBOIO BUIVISIY, KOJbOPY. 30BHIMIHIM BUIISAI Ta KOJip TOTOBOIO PO3YMHY BHU3HAYAIHU Bi3y-
anbHO. J1J1st 1bOTO B TIPOOIpKY 3 0€30apBHOIO CKIIA i3 BHYTPIIIHIM IiaMeTpoM 25—26 MM HaJIMBaJIA PO3YUH JI0 MTOJIOBUHU
1 po3mIsLIaNN HOT0 32 KIMHATHOI TeMIlepaTypH B PO3CIsIHOMY NPUPOAHOMY (IITY4HOMY) OcBiTIeHHI. JlaHuii 3aci6 — npo-
30pa piluHa CBITJIO-KOBTOTO KOJIBODY.

Bu3HaueHHs1 MacOBOi YacTKK MOJI0uHOT kucaoTH. [Ipenapar 06’emom 20 M1 3BaKYIOTh 1 Pe3yJIbTaT 3alKCYHOTh i3
TOYHICTIO JIO IPYTOTO JECITKOBOIO 3HAKA, KUIBKICHO MIEPEHOCATH Y MIpHY KOJIOY MICTKICTIO 250 ¢M?, TOBOATH AUCTUIIBO-
BAHOIO BOJIOKO 10 MITKH Ta PETEIBHO MepeMilnytoTh. OTpUMaHuil po3urH 06’ eMoM 25 ¢M?, SIKMil MICTUTB 2 T mpenapary,
MIETKOIO MEPEHOCSTh Y KOHIUHY K0JI0y 13 nutihom mictkictio 250 cm®, monarots Big 70 cm® 1o 80 cM® muCTHIILOBAHOT
BOJIM 1 TUTPYIOTH 3@ JIOIIOMOTOI0 OIOPETKH PO3YMHOM T'iJIPOKCHJIY HATpilo 3a HasiBHOCTI (heHONpTANETHY, IKUI 101al0Th
KpareJIbHULEIO JI0 CIIa0KO-POKEBOTO KOJILOPY, 110 CBIAYUTH PO HEHTpaITi3allio PO3unHY.

J1o HEWTPai30BaHOTO PO3YMHY JOAAIOTh PO3YMH TiJAPOKCHIY HATpito 00’emMoM 20 cM?, KUIISATATh 31 3BOPOTHUM
XOJIONMJIBHUKOM YIIPOJIOBX 5 XB, OXOJIOKYIOTh, 3aKPHBIIM MPOOKOI0 3 TPYOKOIO, 3allOBHEHOIO HATPOHHHM BaITHOM,
1 BMICT KOJIOM TUTPYIOTh PO3YMHOM CipYaHOi KUCIIOTH JI0 3HEOAPBIICHHSI.

[NapaienbHO TPOBOAATH KOHTPOJbHE BUIPOOYBaHHA. Y KOHIYHY KOJIOy i3 nuripom mictkictio 250 cm® BHOCSATH
10 cM® po3umHy TiPOKCHIY HATPIitO, 10Aal0Th 90 ¢cM® TUCTHUIILOBAHOT BOIH, KHUII SITATH 31 3BOPOTHUM XOJIOAMUILHUKOM
YIIPOIOBXK 5 XB, OXOJIOJUKYIOTh, 3aKPUBIIN NPOOKOIO 13 TPYyOKOIO, 3a[I0BHEHOIO HATPOHHHUM BAITHOM, 1 TUTPYIOTh PO34H-
HOM Cip4aHOi KHCJIOTH 33 HasIBHOCTI peHoNTaNICiHY 10 3HCOAPBICHHS.

OOuucneHHs pe3yabrariB

MacoBy 4acTKy 3arajibHOi MOJI04HOT KucaoTH (X) y BiICOTKaX 00YHCIIOITH 32 (hOPMYIIOH):

X =(V1-n*V2)*K*0,09*100* V3/V4*V1,
ne V1 — 006’eM po3urHy TIiIpOKCH/IY HATPIIO, SIKHIA JIOJIAI0Th IO HEUTPaIi30BaHOTO PO3UHHY, CM;

n — BiIHOIIEHHsI 00’ €MIB TiPOKCHY HATPIIO, B3ATOrO Ha KOHTpOJbHE Bu3HauaHHs (10 cM?), 1 cipuaHoi KuciIoTH,
BUTpAYeHOI Ha HOTO THUTPYBAaHHS;

V2 — 00’eM po34HHY Cip4aHOT KUCIIOTH, BATPAYCHUI Ha TUTPYBAHHS HAJIHIIKY TIAPOKCUIY HATpPir0, CM;

K — xoedirieHT monpaBku po34nHY TiIPOKCHUITY HATPIIO;

0,09 — Maca MOJIOYHOT KUCIIOTH, 1110 BianoBinae 1 cM® po3umHy riipoKcuLy HaTpio, I;

100 — koedimieHT mepepaxyHKy y BiICOTKH;

V3 — 06’em mipHOI K010H, cM?;

V4 — 06’eM po3unHy, IKUii MICTUTH 2 T [Ipenapary, cm-.

PesynpraTy 00YHCIIEHHST OKPYIIIIOIOTH 0 JPYTOT0 IECSATKOBOTO 3HAKA.

3a pe3ysbrar BUIPOOYBaHHS NPUHMAIOTh CepeJHE apu(hMETHIHE PEe3yJIbTaTiB IBOX MapalieIbHUX BU3HAYCHb.

AGcoioTHa TOXHOKa BUMIPIOBAaHHS MacoBOI YaCTKHU 3arajbHOi MOJIOYHOT KHCIOTH cTaHOBUTH + 0,80% 3a moBip-
4oi iimoBipHOCTI P = 0,95.

3acib Moke MaTH MacoBy 4acTKy mMosiounoi kucioru: 10,0 + 1,0%.

BusHaveHHs MacoBOi 9aCTKU OAKTEPIOMHY Hi3WHY. BaKTepioIiH Hi3HH — MOPOITKONIOAIOHA pPeIOBHHA OJTi10-)KOB-
TOTO KOJIBOPY. 3acid MOXKe MaTh MacoBy 4acTKy Oakrepionuny Hizuny: 1,0 = 0,10%.

BusHaveHHs MMOKa3HHUKA KOHIEHTpaIii BonHeBuX i0HIB (pH). Iloka3HUK KOHIIEHTpAIlii BOMHEBUX 10HIB pH BuMI-
PIOIOTH TTOTEHIIOMETPUYHIM METOIOM 31 CKIISIHUM ejeKkTponoM. KaniOpyBaHHS MOTeHIIOMETpa MPOBOJUTHCS 33 CTaH-
nmaptHEMHA OydepHumMu posunaamu 3 pH 4,01; 7,00; 9,21.

BusHavueHHS HasIBHOCTI CTOPOHHIX JOMIIIOK IMPOBOMASATE Bi3yaJlbHO HA YOPHOMY Ta 0iloMy (poHaxX 3a OCBITICHHS
SJICKTPUYHOIO JIAMIOI0 PO3KAPIOBAHHS 200 JIOMIHECIIEHTHOIO JIAMIIOIO 32 BEPTHUKAJILHOTO TOJIOKEHHS 1polipok. TIpo-
OipKH, y SKHX HPOBOIATH CIIOCTEPEKEHHS, TIOBHHHI OyTH 06e30apBHI i OZHAKOBOTO AiaMeTpy. Y 3acoli JOITyCKaEeThCs
He3Ha4Ha KUIBKICTh Ocasy.

KoHnTpoip MapKyBaHHS Ta ITaKyBaHHs MPOBOJATH Bi3yaJIbHO 3TiHO 3 BUKOPUCTAHOIO TapOIo.

KonTpoip 06’emMy npoBoaaTh MipHUMH (riakoHamMHu. J{orrycTiMe BiIXMIIeHHS He HOBUHHO nepeBuityBati +3,0%.
KonTpoip Macu OpyTTO MPOBOASTH MEXaHIYHUMH a00 EJIEKTPOHHUMH BaraMH.

VY rtakuii crocié cTBOpeHO KOMMO3HIif0 nocTOioTHka «bakTepiocan», po3po0IeHO TEXHOJIOTIYHMI permaMeHT
Horo BUPOOHMITBA, METOAN KOHTPOMIO sikocTi. 3apeectpoBano TY Ykpaianm (Ne 10.8-00493706-107. 2020. Texniuni
ymoBu. [Toctbiotuk «bakrepiocan» : Kuis, 2020. 19 c.).

Hocnioscenns @izuxo-ximivHux ma aHmumikpooHux enacmusocmetl nocmoiomuxa «baxmepiocany in vitro
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JocunimkyBanu eeKTUBHICTb TOCTOIOTHKY y JIBOX BapiaHTax i3 Pi3HOIO KOHIEHTPALIEIO il0401 PEYOBHHH 111010
TECT-IUTaMiB MIKPOOPIaHi3MiB PI3HUX IPYH y PI3HUX KOHIEHTpauisx (Tadm. 1).

Taomnus 1. Ckaan i gisuyni BiacTuBocTi BUIPOOOBYBAHUX 3pa3KiB NPO0ioTHKY

HocTdioTuk Hizun MOHO'{XS; nenora Bona nucruiboBana pH Koaip
(1)
3pasok 1 0,051 10 M 89,95 it 43 | Mposopa pinuna 3 xoBTyBaTHM
B1ATIHKOM
3pasox 2 0,10 10 M 89,90 M1 43 | Tposopa pimuna 3 xoBTyBaTHM
BIATIHKOM

EdexruBHicTh npenapary 3 pi3HOIO KOHIEHTpALi€o HI3WHY BU3HA4YajId B HATUBHOMY cTaHi (poOounii po3yuH)
Ta B MOCJIJOBHUX JIECSITUPA30BUX po3BeneHHs X Bix 1 : 100 go 1 : 1000000.

Pesynprary nociipkeHb Mokasany e(eKTHBHICTh HATHBHUX PO3YMHIB Iperapary o0 TeCT-KyIbTYp, PO3BEICHHS
npenapary iHrioyrouoi aii He npossisn. CrocTepiraiu 3aJeKHICTh MPOTUMIKPOOHOT aKTUBHOCTI MOCTOIOTHKY BiJ KOH-
LEeHTpawii MiKpOOHHX Tl 6 I ¢y’ TeCT-KyNbTypH. 3a MOCTYIIOBOTO ICCATHKPATHOTO 3HIKCHHS KOHLCHTpallii Mikpoopra-

Hi3MiB 30UIBIIYyBaBCS iaMeTp 1HTiOIIT pocTy KyJabTyp HaBKOJIO arutikanii npemnapary ( 1adm. 2).

Tadauus 2. AHTUMIKPOOHA AKTUBHICTH BUNIPOOOBYBAHMX MpeNnapaTiB 100 TeCT-KyJbTYP MiKpoopraHi3mis,

M+m,n=5
Konuentpauisa MikpoOHUX KJIiTHH, Bunpo6oByBaHi pe4oBHHHI
TeCT-KyJIbTYyPH MiKpOOpPraHizmiB 3pa3ok 1 3pa3zok 2 | Mosiouna kuciaora 4% | Hizun 0,1 r | Hizun 0,05 r
Escherichia coli (4,3 x10° KYO/cm?®) + + + - -
Escherichia coli (4,3 x10% KYO/cm?®) ++ A+ + + +
Escherichia coli (4,3 x10” KYO'/cm?®) +++ o ++ + +
Bacillus cereus (3,5 x10° KYO/cm?) + + + ++ -
Bacillus cereus (3,5 x10°® KYO'/car?) + ++ ++ ++ +
Bacillus cereus (3,5 x107 KYO/cm?) + et ++ ++ ++
Staphylococcus aureus (5,5 x10° KYO/cm?) ++ ++ + + -
Staphylococcus aureus (5,5 x10° KYO/cm?) ++ ++ + + +
Staphylococcus aureus (3,5 x107 KYO/cm’) ++ +++ ++ ++ -
Listeria ivanovii (5 x10® KYO/ci?) +++ + + ++ +
Yersinia enterocolitica (9 x10% KYO/cm?) + +++ ++ + +

[To3HayeHHA: «+» — miaMeTp 30HH 3aTPUMKH POCTY MIKPOOPTaHi3MiB (30Ha Aii aHTHOAKTEpiaTbHOTO Tpenapary)
Bix 10 mo 15 MM (cnabka aHTHOAaKTEpiaNbHA Ais); «++» — AiaMeTp 30HU MPUTHIYEHHS pocTy Bix 15 1o 20 MM (momipHO
BHpaKeHA aHTHOAKTEpiaJbHA Mif); «+++» — JAiaMeTp 30HU MPUTHIUYEHHS pocTy moHag 20 MM (CHIIBHO BHpakeHa aHTH-
OaxTepialibHa Mis; «—» — AlaMeTp 30HHU 3aTPUMKH POCTy MikpoOiB MeHmIe 10 MM, BiICYTHICTh 30HH 3aTPUMKH POCTY
MiKpOOPTaHi3MiB HaBKOJIO JTIyHOK.

Hiametpw iHTi6iMii pocTy TecT-KynsTypH E. coli 3a kounenTpariii 4, 3x 10° KYO/cm® HaBKoI0 30HH aruTikariii 3pasky
1 cranoBuim 8 MM; 3a KoHIIEeHTpaIIl 4,3x10% KYO/cm*> 8—15 Mm; 3a kortenTpariii 4,3x107 KYO/cm?® 15 mm.

VY tecT-KyneTyp B. cereus ma S. aureus 3aJeKHOCTI MK KOHIICHTPAITI€IO TTOCIBHOT TO3H Ta aKTUBHICTIO 3pa3Ky
1 He cmoctepiranu, miaMeTpHu HTIOIMII pocTy KymsTyp Oynm crabimpHMMHU. JliameTp iHTIOIIIl poCTy TecT-KyIbTypu
B. cereus 3a smicty KYO B 1 cm® 3,5x10°, 3,5x108, 3,5x107 cranoBumu 12—15 mm, a S. aureus 3a Bmicty KYO B 1 cm®
5,5x10°, 5,5x108, 5,5%107 — 18 mwm. 3a mii 3pa3ky | Ha KyJabTypy MiKpoopraHismiB L. ivanovii 3 koHueHTparieo ix108
KVYO/cm?, 30Ha TpUTHIYEHHS! CTAaHOBHMIIM 36 MM, TOi SIK 3a il IbOTO K TOCTOIOTHKY Ha KYIBTYPY MIKpOOPTaHi3MiB
Y. enterocolitica 3 xounentpariiero KYO 9x10% B 1 cm®— nurire 13 M.

3a BUIpoOyBaHHS 3pa3Ky 2 peecTpyBajy MOAiIOHI pe3yIbTaTh MO0 TECT-KYIBTYp: e(DeKTHBHIM BHUSBHUBCS HATHB-
HUH 3pa3ok mpemnapary (auB. Tabn. 2). Takoxk peecTpyBaii MEBHY 3aJlEXKHICTh MK KOHIIGHTPAINIE€IO MOCIBHOI J03U
TecT-KyneTyp E. coli, B. cereus, S. aureus Ta epeKTUBHICTIO BUTIPOOYBAaHOTO 3pa3Ky Ipemnapary: 3a MOCTYIIOBOTO Jecs-
TUKPAaTHOTO 3HIDKEHHS KOHIIEHTpAIIi] MOCIBHOI 03U KyIbTyp 301MBIIyBAINCS TiaMETPH 30H NMPUTHIYEHHS POCTY KYJIb-
TYp HaBKOJIO arutikamii mpemapary. [liaMeTpu 30H PUTHIYEHHS POCTY TeCT-KyIbTypH E. coli 3a 3a Bmicty KYO B 1 om®
4,3 x10° HAaBKOJIO 30HU aIUTiKaIlii 3pa3ky 2 cTaHOBIIH > 8 MM; 3a BMicTy KYO B 1 cM® 4,3 x108 =15 mm; 3a Bmicty KYO
B 1 cm® 4,3 x107 > 21 mm. [liameTpu 30H MPUTHIUCHHS POCTY TECT-KyIbTypH B. cereus 3a Bmicty KYO B 1 em® 3,5 x10°
HABKOJIO 30HM arutikarii 3pa3ky 2 cranoBmid 13 mwm; 3a Bmicty KYO B 1 em® 3,5 x10% — 18 mm; 3a BmicTy KYO B 1 oM®
3,5x107—20 mm.

JliameTpH 30H TIPUTHIYEHHS POCTY TECT-KYIBTYpH S. aureus 3a BMicty KYO B 1 cM® 5,5 x10° HaBKOJIO 30HU aruTika-
1ii 3pasky 2 cranoBmiu 12 mMM; 3a BMicTy KYO B 1 em® 3,5 x108 15 mm; 3a Bmicty KYO B 1 em? 3,5 x107— 22 mM. Kymstypy
L. ivanovii BunpoboByBamu nuire B koumeHtparii 5 x10° KYO/cm?, 30Ha ipurHideHHs mpenapartoM cTaHoBMIa 13 Mum;
KyneTypy Y. enterocolitica Bunipo6oByBamu B koHmeHTparii 9 x 108 KYO/cM® — 30HM pUTHIUCHHS CTAHOBHIIH 22 MM.
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[TopiBHiotoum 1ito 3pa3zky 1 Ta 2 HEOOXiJHO 3a3HAYMTH, IO LIOJNO TeCT-KYAbTYp E. coli, Ta S. aureus anmumi-
KpOOHA aKmusHicms 6yiia 8UjoIo 6 3pasky 2.

om0 TecT-KynbTypH L. ivanovii 3HauHO ¢ (PEKTUBHIIINM BUSIBUBCSI 3pa30K | ; 010 TeCT-KyIbTypH Y. enterocolitica—
3pa3ok 2. Beranosneno, mo BunipoOyBaHi BapianTu 3pasky 1 Ta Ne 2, i3 BmicTom Bianosiauo 0,05r ta 0,10 r Hi3uHY, npo-
SIBJSUTM BUp@)KEHY 1HT10yrody Jito in vitro Ha picT TeCTOBUX KyabTyp E. coli, B. cereus, S. Aureus.

OTKe, Kpalo aHTUMIKPOOHOIO JIIEF0 BOJIOAIE 3pa30K 2 3 TAKUM KOMIIOHEHTHUM CKIIJI0M: OAKmMepioyuny HisuHy —
0,10 2; 40% monounoi kucromu 10 mu; oucmunrvosanoi 6o0u 89,9 mu, 6in € ePEKTUBHIIIMM MIOI0 OiIBIIOCTI TECTO-
BUX MIKpoOprauisamiB. 3aci6 dicmas nazey nocmoéiomux «baxmepiocany, cknad tio2o OYI0 3anameHmosano (nameHm
Vrpainu na eunaxio Ne 119841 «llocmbiomux «Bakmepiocany 0nsi opeaniunoeo supowyysanus nmuyiy onyon. 12.08
2019, Bron. Ne 15).

Bakrepunuana Jisi OKpEeMHX KOMIIOHCHTIB MTOCTOIOTHKA (MOJIOYHA KHUCJIOTa Ta OAKTEPIONUH Hi3MH) AOCTaTHHOT
e(peKTUBHOCTI He BHSBHIIM. IXHIO AHTMMIKpPOOHY aKTHUBHICTB IIOJO0 OLIBIIOCTI TECT-KyIBTYp MiKpOOPTaHi3MiB MOXHA
OXapaKTePHU3yBaTHU SIK «+» — ci1abka aHTHOAKTepialbHa AKTUBHICTD. 31 3HWKEHHSIM KOHIIEHTPAIIIT TECT-KYJIBTYP MIKPOOP-
raHi3MiB akTHBHICTb 3pa3Ky 1 JIelo 3pocrasa, O[HaK MEeHIIIe OPIiBHSIHO 31 3pa3koM 2.

OTtpuMaHi pe3yJbTaTd BKa3yrOTh Ha MEPCIIEKTHBHICTD MOAAIBIION0 BUBYCHHS JIiT TOCTOI0THKY (3pa3Ky 2) in vivo
JUIsl 32CTOCYBaHHs MOro y Tepamii nTuni 3a iHekuiiiHnX 3aXBOpIOBaHb, CIIPUYMHEHHUX [TATOTEHHUMH OaKTepisiMu 3 Hady-
TOYO MOJIPE3UCTCHTHICTIO 10 AaHTHOIOTHKIB.

[To3uTHBHUM € HaTypaJbHICTh MOCTOI0THKY «bakTepiocan», BiH € 3aC000M Ha OCHOBI HAaTYpaJbHUX KOMIIOHEH-
TiB, OTPMMaHMX BHACJIJIOK MiKpOOIOJIOTiYHOrO CHHTE3y 3 OiomacH MpoOioTHUHHMX OakTepidd, 00uABI iforo airodi pedo-
BUHH (OaKTEpiOMH Hi3HMH 1 MOJIOYHA KHCIIOTa) € MeTadosiTaMi cuMOioTHYHOT MiKpo(uIOpH KHIlIeuHHKa ccaBliB. OTxe,
BiH MOYke OyTH BHITpOOyBaHHUI B yMOBaX OPraHiuHOIO IOCIIONApCTBa Il NPO]IIaKTHKY 3aXBOPIOBAHb 32 BUPOLILYBaHHS
Kypeii, a TaKoX JUIsl 3SMEHILIEHHSI MiIKPOOHOT 3a0pYJHEHOCTI MiJACTHIIKHU Ta IOBITPSI MPUMILICHHSI.

BuzHayeHHs TEpMiHIB IPUIATHOCTI OCTOI0TUKY uepe3 6 Ta 12 MicsiiB 30epiraHHsi.

30epiranu roroBuii 3pa3ok 2 (konuenrpauis 0,10 T) y TeMHOMY IIPOXOJIOIHOMY Micii BpoxoBxk 12 micsmis. 3a
Liei yac HOro akTMBHICTB OyJ10 IBiYi IIEPEBIPEHO Ha TECT-KYJIbTYPax Pi3HUX MIKPOOPIaHi3MiB Ta B PI3HUX KOHLIEHTPALlisX.
JlocutipKeHHs TPOBO/IMIIN B TPHOX MOBTOpax. Yepes 6 MicsiiB 30epiraHHs BUIIPOOYBaHHSI aHTUMIKPOOHOT Iii Ipenapary
10Ka3aJI0 BUCOKHUI PiBEHb HOT0 aKTUBHOCTI. 30HHM 3aTPUMKH POCTY TECTOBHX MIKPOOPraHi3MiB HaBKOJIO 30H arlIiKaiil
npenapary Oynu B ycix BHIajkax He MeHInuMH 32 10 mm. Lle € ToCcuTh BUCOKHMM TIOKa3HUKOM 3 OIVISIy Ha MOMJIUBICTh
HaOyTTs MOJIIPE3UCTEHTHOCTI MIKpOOpraHiaMaMu JI0 aHTHOaKkTepianbHUX npenapariB. Haiibinbma 30Ha iHTioinii pocry
HaBKOJIO 30H aruIikanii npernapary Oysa 3agikcoBaHa B yaikax [1eTpi 3 KonoHissME TeCcT-KyAbTYpu Yersinia enterocolitica
(9 x10% KYO/cm®) — 20 mm. Haiimenmna (10 mm) — 10 Tect-KyiabTypu Listeria ivanovii (5 x108 KYO/em®). Orxe, 10 pos-
pobaeHoro HaMu NOCTOIOTHKY HE PO3BHUBAETHCS CTIHKICTh MIKPOOPTraHi3MiB.

[IpoBeneHUME JTOCITIHKEHHSIME BCTAHOBIICHO, 3HUKCHHST aKTUBHOCTI i MOCTOIOTUKY 31 301IbIICHHSIM TEPMiHIB
fioro 30epiranns. OjHaK BKa3aHi B TaOIMII 3 30HU 3aTPUMaHHS POCTY MIKPOOPIaHi3MiB CBI{4aTh PO JOCTATHIO CTA01Ib-
HICTb Ta e()eKTUBHY OaKTEPUIM/IHY JIi10 PO3POOIEHOr0 HAMH Mperiapary BOPOAOBK 6 MICSIIIB Ta JELI0 3HWKEHY — uepe3
12 wmicsiiiB 30epiranHs iforo B po34uHi (Tadi. 3).

Tabnnus 3. AHTUMiKpoOHA cTabinbHicTh MocTOiOTHKY in vitro, M+ m,n =5

30Ha 3aTPUMKH POCTY KYJILTYPH, MM
Tecr-kyaerypa 6 micsiiB : S lszicsmiB
Escherichia coli (4,3 x10° KYO/cn?) + -
Escherichia coli (4,3 x10° KYO/cm?®) ++ +
Escherichia coli (4,3 x10” KYO/cm?) ++ +
Bacillus cereus (3,5 x10° KYO/cm?) + -
Bacillus cereus (3,5 x10% KYO/cm?®) + +
Bacillus cereus (3,5 x107 KYO/cm?) ++ ++
Staphylococcus aureus(5,5 x10° KYO/cr?) + -
Staphylococcus aureus(5,5 x108 KYO/cr?) ++ +
Staphylococcus aureus(5,5 x10” KYO/ci?) ++ +
Listeria ivanovii(5 x10% KYO/cm?) + -
Yersinia enterocolitica (9 x10® KYO/cr?) ++ ++

BonHouac, HaBiTh yepe3 TaKkuil TpuBanuii yac 30epiraHHs MposBisIacs Horo anTUMikpoOHa J1ist. Haiikpaiue Bin-
OyJacst 3aTpUMKa POCTY KOJIOHIM TeCT-KyasTypu Yersinia enterocolitica (9 x10% KYO/cm®) — naBiteh uepe3 12 micsiis
30epiraHHsi po34MHYy 30Ha 3aTPUMKH POCTY CTaHOBWIJIA 15 MM. AHAJIOTIYHUI AiaMeTp 30HH 3aTPHUMKH POCTY PEECTpY-
BanM Ha yamikax [leTpi 3 Tect-kynbTyporo Bacillus cereus (3,5 x107 KYO/cy?®), omHak KOHIEHTpaIlis MiKpOOPraHi3MiB
Oyia Ha nopsaok Huwkuoro. Llono Bacillus cereus y xounenrpaiii 3,5 x10% KYO/cm® — 30Ha 3aTpuMKn pOoCTy CTaHOBHIIA
11 mm. [TpakTHYHO OIHAKOBOIO BUSIBHJIACH OaKTEPUIIMIIHA JIisl TIpeTiapary, sKui 30epirajid IpoTsroM poky, Ha Escherichia
coli ma Staphylococcus aureus. iamerpn 12, 10, 8 mm ta 11, 10, 8 BiANOBIAHO 10 KOHIEHTpALii MIKpOOpraHi3MiB
1x10°, 1x108, 1x107. OTke, MOXKHa 3pOOUTH BHCHOBOK, IO PO3pOOICHHIN HaMK IPOTUMIKPOOHUIA Tpenapar mocToioTHK
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«bakrepiocan» € eheKTHBHUM II0JI0 TECT-KYJIBTYP MIKPOOPraHi3MiB Ta € CTadlIbHUM yHpoaoBxK 6 Ta 12 micsuis 30epi-
raHHs foro B npoxonogHoMy micui. OJHaK, npenapar JeIo BTpayac CBOK e(EeKTUBHICTD 13 INIMHOM yacy. PexomeH1o0-
BaHUH TEpMiH 30epiraHHs 6 MiCsILiB.

Busnauenns newxionueocmi nocmoiomuxy. llpenapar qofaaBajiy B MMTHY BOAY B 7031 1, 2, 5, 10 mi1/it Ta BUIOIO-
BaJIA NIOICHHO JecaThoM Oinmum muinam JiHii Wistar (Bicrap) macoro 18-20 rpam. 3a TBapuHamu OyJI0 BCTaHOBJICHO
LIOJICHHUI HADISA yupoaosx 14 ni6. YV Bunaaky 3aruberti ofHiel MUIII TIepeBipKa Ma€e MOBTOPIOBATUCH Y Tiil XKe 1031 Ha
MOABIHHIN KiJBKOCTI TBapUH. Y MOBTOPHOMY JOCIII/li MU HOBUHHI 3QJIUILIUTUCS YKUBUMH.

[T yac BU3HaYEHHS HELIKIJUTMBOCTI MocTOi0THKA «bakTepiocany npenapar 1o/iaBaii y ITHY Bofty B 1031 1,2, 5, 10 mi/n
1 BUTIOFOBAJIM JICCATHOM OLTHM MuIlIaM Macoro Bij 18 o 20 rpam 1ioeHHO. 3a TBApHHAME OYII0 BCTAHOBJICHO IIOJICHHUIT Har-
Js11 ynposioxk 14 11i6. 3a yac criocTepesKeHHs HOoIHa 3 TBAPHH HE 3arMHyIIa, yci OyJIM aKTHBHI, 0X04E CITIO)KUBAIIN KOPM.

[Ticnst 3aBepIeHHs 10CiAy TBApHH 3a0UBaIIH, Bi3yalbHUM OIJISIIOM OLIHIOBAJIM TKaHWHU i opranu. Excriepumen-
TaJIbHO BCTAHOBWJIY, 1[0 3a BUIIOIOBAHHS MHIIIAM OCTOI0THKA «bakTepiocan» i3 MUTHOK BOIOKO B 11031 1, 2, 5, 10 mu/n
3aXBOPIOBaHb Ta 3aruOelii TBAPUH YIPOJORK YChOIO €KCIICPUMEHTY HE BiaMidaioch. ETONOrIUHI MOKa3HUKU JOCIIIHUX
MHUIIeH OyJIH aHAJIOTTYHUMH TaKUM Y KOHTPOJIBHUX MUILIeH. BBeieHH s miZIBUIIEHNX 103 IIpenapaTy He BIUIMHYJIO Ha 30BHIILI-
Hill BUIJIS] TIEYiHKY, CEJIe31HKH, HUPOK Ta OPraHiB TPaBJICHHs TBAPUH, 110 MiTBEPIIKYBAIOCH JJAHUMH I1aT0JI0r0aHaTOMi4-
HOT'O PO3THHY MHUILIEH ITiCIIsl TIAHOBOT eyTaHa3ii. AHAIOrYHI pe3y/IbTaTi OTPUMAIIH 32 BBEJICHHS IPO0IoTUKY «LactoPharm
LP12» BHYTpiIHBOYEPEBHO Ta MiAMIKipHO 1O 0,5 cm® Gimum murtiam. [Ipenapar He CIPUYKMHSB MiCIIEBO-TTOIPA3HIOOYO1,
LIKIPHO-PE30pPOTUBHOT Ta CEHCUOLITIZYI0YOT /1iT, HE BUKJIMKAB KJIHIYHUX 3MiH Ta HOPYIIEHb B pOOOTI CHCTEM OpraHiB MUILIEH.

BunpoOyBaHuii mocTOIOTUK MPOMIIOB BUIIPOOYBAHHS, MIPOTATOM BCHOTO TEPMiHY CIIOCTEPEKEHHS: BC1 TBAPHHHU
OyJin aKTUBHMMH, 0X04€ CIIOKHBAJIHM KOPM 1 BOJlY, CTaH BUMMHUX CIM30BUX 00OJIOHOK, HIKIPH Ta BOJIOCSHOTO MTOKPUBY —
0e3 3MiH, y )KOJJHOT TBApHH HE BUSBJISJIMCh 03HAKH IHTOKCHKALIT, HE 3arMHYJIa )KOHA 3 JOCIIIHUX TBapHH, TPyIoBa Maca
TiJIa MUIIEH He 3HM)KYBAJIach B ITOPIBHAHHI 3 BUXIJHOIO Macoo.

Po3pobienwnii 1 BuIpoOyBaHuii penapar € nepCHeKTUBHUM JUIsl 31iHCHEHHS KOPEKIil eHIOMIKpO(IOpH TPaBHOTO
KaHally TBapHH, B TOMY YHUCJI 32 OPraHIYHOTO BUPOIIYBaHHS, HAHOUIbII EPCIIEKTUBHUMY, Ha HAlLy JyMKY, € came Ipe-
napaTy MiKpoOiOJOriYHOTO MTOXOKCHHSI.

OCKIJIbKY BCTaHOBJIEHO aHTHMIKPOOHY aKTUBHICTh NOCTOIOTUKY «bakrepiocan», a came BUIIPOOOBYBaHUil Iperna-
par nposiBUB CBOIO €(EKTHUBHICTH y JJA00OPaTOPHUX yMOBaX, BBAXKAEMO 3a JOIIbHE 3A1HCHIOBATH IXHE MOJAAIBIIE BUITPO-
OyBaHHS B HAYKOBO-TOCIOIAPCHKUX JIOCHIJIaX Y SIKOCTI HATypaJIbHUX MPOQIIAKTUYHUX Tpenaparis.

BucHoBku

1. TlpoBeneHUMHU JOCIHIHKCHHSIMHA BCTAHOBJICHO, 3HMKECHHSI aKTUBHOCTI [ii TOCTOIOTHKY 31 30UIBIICHHSIM TEp-
MiHIB #oro 30epiranss. OJHaK BKa3aHi B TAOIUIl 3 30HU 3aTPUMaHHS POCTY MIKPOOPIaHi3MiB CBi4aTh PO JOCTATHIO
CTaOLIbHICTh Ta (hEKTUBHY OAKTEPHUIIMIHY [IiF0 PO3POOICHOr0 HAMHU MPerapary BIPOIOBK 6 MICAIIB Ta JCI0 3HIKEHY —
yepe3 12 MicsiiB 30epiraHHs HOro B po3unHi

2. BunpoOyBanuii mocTOI0THK MPOIIIOB BUIIPoOyBaHHs Ha MuIax. [Ipenapar He TOKCUUHHN. Y 5KO/IHOT 3 TBApUH
HE BUSIBIISUIOCH O3HAK IHTOKCHKAIIii, Maca Tijla He 3HWKYBAJIaCh, )KOJIHA TBAPHHA HE 3arMHYJIA.

3. Kpamioro aHTUMiKpoOHY Aif0 MPOSBISAB NOCHIHU 3pa3ok npobioTuky Ne 2 (B 100 mut penapary MiCTHIOCH:
baxmepioyuny nizuny — 0,10 2; 40% monounoi kucromu 10 ma; oucmunvosanoi 6o0u 89,9 mi) éin € ePEKTUBHIIINM 010
OLIBIIOCTI TECTOBUX MIKpOOpraHi3miB. 3acid aictaB Ha3By HocTOIOTHK «bakTepiocan», ckiaj iioro Oyio 3anaTreHTOBaHO.
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PRECLINICAL TRIALS OF THE PROPHYLACTIC PRECAUTION POSTBIOTIC

Abstract

The article describes the laboratory and preclinical studies of the microbiological drug developed by us. Its antibacterial
properties were determined at different concentrations of the bacteriocin nisin. Various concentrations of such strains of microorganisms
were used as test cultures in laboratory studies of antimicrobial activity Escherichia coli, Bacillus cereus, Staphylococcus aureus,
Listeria ivanovii, Yersinia enterocolitica.

The mechanism of biological action of bacteriocins is primarily related to disruption of the cytoplasmic membranes of
microorganisms sensitive to them. Unlike antibiotics, which act rather selectively, bacteriocins also affect antibiotic-resistant strains of
microorganisms, are completely broken down and excreted from the body. Bacteriocin nisin is produced by a strain of microorganisms
Lactococcus lactis, has antibacterial properties against a wide range of pathogenic microorganisms, is used as a preservative in the
food industry. When used internally, lactic acid has an anti-fermenting, antiseptic, and irritating effect. Suppresses the growth and
development of conditionally pathogenic and putrefactive microflora of the gastrointestinal tract, stimulates the process of restoration
of intestinal villi, which increases the surface area for absorption of nutrients. The test of the second experimental sample on mice
showed that the drug did not cause local irritation, skin resorptive and sensitizing effects, did not cause clinical changes and disorders
in the work of organ systems of mice. The developed and tested drug is promising for the correction of the endomicroflora of the
alimentary canal of animals, including for organic farming, the most promising, in our opinion, are the drugs of microbiological origin.

Key words: antibacterial effect, preclinical tests, harmlessness, probiotic, postbiotic, prophylactic drug, microorganism strain test.
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