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Aquatic biological resources and their effective using form the basis of the
sustainable development of fish farming and aquaculture in each country. It is an
important resource of food security, which will determine its state in the near future,
taking into account the latest global trends.

In recent years, the trend towards a decrease in catching aquatic biological
resources, a decrease in the producing its own fish products, a decrease in the level
of consumption of fish products per capita with a simultaneous increase in the import
dependence of the market, which indicates the absence of a system of the sustainable
development and the insufficient financial support for the fishing industry, has been
observed in Ukraine. But, namely fisheries, as a complete complex, plays a very
important role in the economy of Ukraine.

The purpose of the work was to find out the current state of fishing and extracting
aquatic bioresources and to analyze the consumption of fish and fish products by
Ukrainians.

The dynamics of extracting aquatic bioresources in general and in the internal
water bodies, the value indicators of the aquaculture development, the funds of food
consumption by Ukrainians for 2021 were analyzed on the basis of specialized literature,
regulatory and legal documents related to aquaculture and, in particular, fish farming,
statistical data and scientific works of the scientists dedicated to the development of the
fishing industry of Ukraine.

The structures of the sea and freshwater fish catch volumes by main species for
2021 were studied, and the changes that occurred in the cost structure of the caught sea
and freshwater fish were analyzed.

According to the data on consuming staple foods by the population of Ukraine
for 2021, it was established that the consumption of fish and fish products is in the last
place. It is due to the low purchasing power of the population on account of rising fish
prices and falling incomes of most Ukrainians.

As a result of the conducted research, it was established that the regulation of
the fishing industry of Ukraine is insufficiently effective and creates the additional
regulatory barriers for the business entities, leads to unequal access to the common
limited resource and to irrational using the water bodies and aquatic bioresources.

Keywords: aquatic bioresources, catch, extraction, aquaculture, fish consumption,
sea fish, freshwater fish.
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Introduction. Aquatic bioresources and their effective using form the
basis of the sustainable development of fish farming and aquaculture in each
country. It is an important resource of food security, which will determine its
state in the near future, taking into account the latest global trends.

Aquatic bioresources (aquatic biological resources according to the Law
of Ukraine “On Fish Farming, Industrial Fishing and Protection of Aquatic
Biological Resources” dated 07.08.2011 No. 3677-VI) is a set of aquatic
organisms (hydrobionts) whose life is impossible without staying (being) in
water. Aquatic biological resources include freshwater, marine, anadromous
and catadromous fish in all stages of their development, roundmouths, aquatic
invertebrates, including molluscs, crustaceans, worms, echinoderms, sponges,
gastropods, terrestrial invertebrates in the aquatic stage of development, algae
and other aquatic plants [1].

In recent years, the trend towards a decrease in catching aquatic biological
resources, a decrease in the producing its own fish products, a decrease in the
level of consuming fish products per capita with a simultaneous increase in the
import dependence of the market, which indicates the absence of a system of
the sustainable development and the insufficient financial support for the fishing
industry, has been observed in Ukraine. But, namely fisheries, as a complete
complex, plays a very important role in the economy of Ukraine.

The purpose of the work was to find out the current state of fishing and
extracting aquatic bioresources and to analyze the consumption of fish and fish
products by Ukrainians.

To achieve the goal, the following tasks were set:

1) to analyze the dynamics of extracting aquatic bioresources in general
and in the internal water bodies;

2) to determine the amount of fish caught in the region;

3) to analyze the value indicators of the aquaculture development;

4) to establish the main promising directions for the development of the
intensive fishery industry to provide the domestic consumer market with the
competitive fishery products.

Research materials and methods. Specialized literature, regulatory and
legal documents related to aquaculture and, in particular, fish farming, statistical
data and scientific works of scientists dedicated to the development of the fishing
industry of Ukraine were used for the research. All data for the analysis, which
were used in the research process, were statistically processed.

Results and their discussion. Fishing has traditionally played an
important role in ensuring food security in many countries of the world and
for supporting the population employment and well-being, while fishing itself
forms a fairly significant share of cash receipts and income, including taxes
and fees [1].
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In recent years, in connection with a significant decrease in the fish
stocks in the world ocean, and, accordingly, in the volume of its catching,
the development of various forms of aquaculture is becoming more and more
widespread. Fishing is one of the few branches of the domestic economy, which
ensures not only the food security of the state, but also allows to diversify
agrobusiness and to increase the profitability of its management with relatively
small initial investments and a guaranteed sales market.

Unlike animal husbandry, fishing industry, due to its specificity, could
quickly and significantly increase the country’s food resources as a result of the
increase in the number and improvement of the material and technical base of
the fishing fleet. But, today, the extraction of aquatic bioresources is constantly
decreasing and there are many favorable reasons for this, primarily related to
the annexation of the Crimean Peninsula by the Russian Federation, as well as
the temporary occupation of the certain territories of Ukraine. In addition, the
factors that led to decreasing the volume of extracting the aquatic bioresources
are insufficient stocking of reservoirs; the inadequate state of the stocks of the
main commercial fish species in the Azov-Black Sea basin; the insufficient
number of fishing vessels, their unsatisfactory technical conditions, etc.
Significant decreasing the volumes of catching the aquatic bioresources in the
inland reservoirs and the Azov and Black seas negatively affects the economic
potential and the international dependence of the country on fish imports, and
most importantly, it does not contribute to providing the domestic market of
Ukraine with the important protein products [2—4].

According to the data of the State Statistics Committee of Ukraine [5], in
2021 only 69.9 thousand tons of aquatic bioresources were obtained, and almost
33% of them were ftom the internal reservoirs (Table 1).

The fish catch volume in the inland water bodies decreased by 2.6%
compared to 2020. In particular, in 2021, 41.8 thousand tons of fish and
28.1 thousand tons of other water resources were caught, and 22.7 thousand
tons of fish and 0.057 thousand tons of other water resources were caught in the
inland water bodies.

With a loss of a part of the marine fishing fleet in 2013, fishing in the
economic zones of other states decreased by almost 80%.

In the structure of extracting the aquatic bioresources for 2021, it should
be noted that 60% is fish, the rest is crustaceans and molluscs and other aquatic
bioresources. More than 50% of the extracted water bioresources total volume
is in two regions — the Mykolaiv region and the Odesa region. Fishing is the
least developed in the western and northern regions, where there are no suitable
natural conditions for accessing to the large water bodies (seas, large rivers,
reservoirs, lakes), which are in the southern and central regions (Fig. 1).
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Table 1. The extraction of aquatic bioresources in the major fishing areas
in 2021 [5]

Volume of extracted aquatic Average p ric_‘e of extracted
bioresources, tonnes aquatic bioresources,
’ UAH per 1 tonne
2021 y% no 2021 y% no
2021 Yoo | 201 Yo 2020
Aquatic bioresources
All fishing areas 69872,9 91,3 15760,1 101,0
Aquaculture 11100,7 93,0 41076,5 114,2
Inland waters objects 22663,0 97,3 15217,8 102,1
Azov Sea K/c K/c K/c K/c
Black Sea 9971,4 82,8 7802,0 101,0
Atlantic, Antarctic K/c K/c K/c K/c
Fish
All fishing areas 41816,1 86,7 20922,2 1049
Aquaculture 110973 93,1 40829,9 114,3
Inland waters objects 22606,4 97.4 15154,5 101,7
Azov Sea K/c K/C K/c K/c
Black Sea 4165,9 89,7 104294 108,6
Atlantic, Antarctic K/c K/c K/c K/c
Other aquatic bioresources
All fishing areas 28056,8 99,2 8066,6 98,6
Aquaculture 34 48,8 852051,6 179,3
Inland waters objects 56,6 67,9 40535,0 239.8
Azov Sea K/C K/C K/C K/c
Black Sea 5805,5 78,5 5916,7 90,4
Atlantic, Antarctic K/c K/c K/c K/c

'Data exclude the temporarily occupied territory of the Autonomous Republic of Crimea, the city
of Sevastopol and a part of temporarily occupied territories in the Donetsk and Luhansk regions.
Symbol (c) — data are not published in order to ensure compliance with the requirements of the
Law of Ukraine “On the State Statistics” regarding confidentiality of statistical information.

In Ukraine, the share of catching freshwater and marine fish in 2021 was
80% and 20%, respectively. After considering, in a section, the production of the
aquatic bioresources by fishing areas, it can be seen that aquaculture accounts
for 11.1 thousand tons, the extraction in the inland water bodies accounts for
22.7 thousand tons, the Black Sea area accounts for 9.97 thousand tons, other
data are not made public in order to ensure the compliance with the requirements
of the Law of Ukraine «On State Statistics» regarding the statistical information
confidentiality. The Odesa, Cherkasy, and Dnipropetrovsk regions accounted
for the largest catch share in the internal facilities and amounted to 4.7 thousand
tons, 4.1 thousand tons, and 3.3 thousand tons in 2021, respectively (Fig. 2),
but the largest catch share in aquaculture is only in the Cherkasy region and
amounted to 2.8 thousand tons.

10
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Fig. 1. The extraction of the aquatic bioresources by species and regions
(According to the State Statistical Service of Ukraine [5])

Fig. 2. The extraction of the aquatic bioresources by major fishing areas and regions
in 2021 (According to the State Statistical Service of Ukraine [5])
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The level of fish and fish products supplying for the domestic consumer
needs based on own production is only 25%, or 2 kg per inhabitant per year,
which is definitely insufficient and does not meet scientifically based norms.
In order to ensure the domestic fish catch for the Ukrainian population consumer
needs, it is necessary to increase the volume of cultivating and catching by
10 times, which is impossible without rationalal using the water fund facilities
and developing the high-tech aquaculture on this basis [4].

49% of all marine fish caught by fishing enterprises in 2021 is sprat
(Black Sea-Caspian kilka) and 29% is sea goby (Fig. 3). In general, the amount
of the sea and ocean fish caught in 2021 decreased by 13% compared to 2020
and amounted to only 8.2 thousand tons for the amount of UAH 84.7 million.

Fig. 3. The structure of the oceanic and sea fish catch by the main species, tons, 2021
(According to the State Statistical Service of Ukraine [5])

Fig. 4. The structure of the caught sea and oceanic fish value by species, 2021
(According to the State Statistical Service of Ukraine [5])
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In addition, there have been changes in the cost structure of the caught sea
and ocean fish. More than 75% of the total value of the sea and oceanic fish caught
is sprat (Black Sea-Caspian kilka), goby and kalkan flounder. The total value of
the caught sprat was UAH 24.8 million, or 31% of the value of the sea fish caught,
goby was UAH 23.8 million. (30%), UAH 10.6 million. (14%) (Fig. 4).

In 2021, there was a slight decrease in the volume of the freshwater fish
catch by about 2%. At the same time, the largest share of the catch volume was
made up of freshwater crucian carp, large carp and carp, which is quite a typical
phenomenon for grazing aquaculture, which has come to prevail in a significant

Fig. 5. The structure of the freshwater fish catch by species, 2021, vol.
(According to the State Statistical Service of Ukraine [5])

Fig. 6. The structure of the caught freshwater fish value by the main species, 2021
(According to the State Statistical Service of Ukraine [5])
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part of the Ukrainian fishing enterprises. 8.7 thousand tons of freshwater
crucian carp were caught in 2021, it is 26.5% of the gross volume of the caught
freshwater fish, large carp was 7.7 thousand tons (23%), carp was 6.4 thousand
tons. (19%) (Fig. 5).

Taking into account the inflationary increase in selling prices for fish, the
value of caught commercial freshwater fish increased by a third and amounted
to UAH 781 million, where 42% was accounted for by carp (Fig. 6).

Nowadays Ukraine imports about 90% of fish. This situation arose due
to the lack of a dedicated fleet, processing industry, quotas in the neutral waters
and poaching. In addition, the cost price of the Ukrainian fish is higher than the
imported fish. Therefore, the products lose their competitiveness [6].

In general, Ukraine imports fish and seafood from 60 countries.

Norway remains the traditional leader in importing fish to Ukraine. Iceland
is in the second place, and the USA is in the third place. They are followed by
Estonia, Latvia, Spain, Canada, Great Britain, China, Vietnam and Argentina.

The range of fish in Ukraine is represented by both domestic and imported
products:

— Domestic products: carp, pike, capelin, zander, mackerel, several.

— Imported products: flounder, perch, pangasius, salmon, butterfish, hake,
pollack, capelin, notothenia, herring, mackerel, cod, tuna, tilapia (sole), sea
trout, hake, etc.

Considering imports by the fish species, it should be noted that oceanic
herring accounts for 56%; mackerel — 13%; sardine species — 10%; pollock — 5%.
The other 16% of import volume is occupied by such types of fish as: salmon,
herring, capelin, whiting, hake and others. Atlantic herring and mackerel are
imported to Ukraine from Norway. Sardines are also imported from Norway,
USA, Canada, Spain and Argentina. Sprat is mostly Baltic. Pollack and salmon
are imported from Russia and Norway. The main importers of delicate species
of fish are: France, Italy and China [6].

Currently, the most popular types of domestic products include carp, pike,
several, pilengas. The most popular sea fish caught in Ukraine is mackerel —
15.5% of the fish total amount, bullhead — 13.3%, turbot — 8.4%, krill — 10.1%.
The leaders among the river fish are carp (10.6%), walleye (13.6%) and crucian
carp (5.1%) [6].

The annual fund of fish and fish products consumption in Ukraine for
the period from 2000 to 2021 showed that it is at an almost stable level. Thus,
in 2021, fish consumption per person amounted to 13.2 kg, which is 35% more
than in 2015 and 6% more than in 2020 (Fig. 7).

Having considered the fund of consuming the basic food products by
the population of Ukraine for 2021 (Fig. 8), it should be noted that the leader is
consuming eggs (11.26 thousand tons), while consuming fish and fish products is

14
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Fig. 7. The consumption of fish and fish products in Ukraine, per capita in year;
kilograms (According to the State Statistical Service of Ukraine [5])

Fig. 8. The consumption of basic food products by the population of Ukraine,
thousands of tons (According to the State Statistical Service of Ukraine [5])

in the last place and is 0.55 thousand tons. It is due to the low purchasing power
of the population due to rising fish prices and falling incomes of most Ukrainians.

But comparing the consumption of fish and fish products by Ukrainians
for the period from 2000 to 2021, it should be noted that there has been an
increase in recent years, although not significant (Fig. 9). The fish consumption
fund includes fresh fish, as well as salted, smoked fish, canned fish and other
types of fish products in physical weight per fish.
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Analyzing the consumption of basic food products per person per year,
for the period from 2000-2021, it was established that eggs and dairy products
are the main products, and fish and fish products again occupy the last place
(Fig. 10).

Fig. 9. The consumption of fish and fish products by the population of Ukraine,
thousands of tons (According to the State Statistical Service of Ukraine [5])

Fig. 10. The consumption of basic food products per person per year; kg
(According to the State Statistical Service of Ukraine [5])

So, in 2021, the consumption of fish and fish products per person per year
was 13.2 kg, and, for example, meat consumption was 53 kg, which is 75% more.
After considering the consumption of food products in the individual
countries in 2019 (Fig. 11), the three leaders in consuming fish and fish products
were identified — China, Japan and Spain, respectively: 51 kg, 47 kg and 42 kg
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per year per person. In relation to consuming meat, consuming fish and fish
products was: China—73%, Japan —87%, Spain—39%, and in Ukraine only 25%.

Fig. 11. The consumption of fish and fish products, per capita in year; kilograms

Analysis of consuming fish and fish products per person per year,
in the period from 2000 till 2021 by the regions of Ukraine showed that the
maximum consumption was recorded in two regions — the Kyiv and Odesa
regions, amounted to 19.1 kg and 15.6 kg respectively in 2021 (Fig. 12), but
after comparing consumption by the regions, the leaders became the Kyiv,
Donetsk, and Dnipropetrovsk regions — 90.8 thousand tons, 50.6 thousand tons,
and 43.5 thousand tons, respectively, in 2021 (Table 2) [5].

So, it should be noted that Ukrainians prefer imported products to
domestic products and consume very little fish and fish products.

The Ukrainian import-dependent fish and fish products market negatively
affects food security. The problem lies in the structure of fish consumption
by the population of the country, in which the share of freshwater fish grown
by the domestic farms does not exceed 12%, and sea fish is not fully covered by
the fishing fleet in the marine economic zones of Ukraine and other countries,
so it is imported to meet the domestic demand [7-8].

The problem of aquaculture development in Ukraine is fundamental
and lies in the structure of fish consumption by the population, which is a
consequence of the consumption culture itself. Therefore, changing the culture
of the consumption in favor of freshwater fish, which are grown by the Ukrainian
enterprises and caught in the inland water bodies, can change the balance of
fish and fish products and contribute to the reduction of imports, the absolute
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Table 2. Fund of consuming fish and fish products, thousands tons

Regions 2000 2005 2010 2015 2020 2021
Autonomous Republic 26.4 36.2 33.7
of Crimea
Vinnytsya 13,8 25,7 27,0 17,3 22,6 23,2
Volyn 5,5 12,0 12,7 8,0 13,9 13,5
Dnipropetrovsk 322 57,8 48,2 28,3 41,1 43,5
Donetsk 51,3 81,8 76,5 42,0 51,5 50,6
Zhytomyr 12,1 18,9 18,8 12,5 17,3 16,4
Zakarpattya 6,3 11,6 11,0 7,2 10,0 12,1
Zaporizhzhya 18,3 30,1 27,1 16,4 22,1 22,2
Ivano-Frankivsk 7,3 13,9 12,0 7,3 12,8 13,4
Kyiv 48,3 77,0 87,5 55,4 76,5 90,8
Kirovohrad 8,4 12,3 10,7 8,1 12,4 13,3
Luhansk 19,9 31,5 33,9 11,9 19,6 21,1
Lviv 16,1 27,9 28,9 16,7 24,0 26,9
Mykolayiv 10,8 22,0 19,5 10,2 14,9 14,7
Odesa 28,0 44,1 444 28,7 35,8 36,8
Poltava 13,3 22,8 20,8 11,4 16,8 17,1
Rivne 8,9 12,0 13,4 7,7 12,7 13,0
Sumy 7,9 13,3 13,0 6,7 11,2 11,6
Ternopil 6,4 11,2 11,2 5,9 9,7 10,7
Kharkiv 22,4 37,8 34,4 18,8 25,1 254
Kherson 11,0 15,9 16,3 10,5 14,8 14,5
Khmelnytskiy 8,5 14,5 14,6 9,1 13,9 15,1
Cherkasy 13,6 20,4 24,8 12,9 16,8 18,1
Chernivtsi 6,1 11,1 10,1 6,1 9,3 10,1
Chernihiv 9,7 14,7 16,5 8,1 12,6 13,6

majority of which are marine fish species. The essence of this hypothesis is to
change the structure of the consumer demand in favor of such types of fish as
carp, grass carp, carp, bream, catfish, etc., the volume of cultivation and catching
of which can be significantly increased in 3—4 years by fishing enterprises to
provide the population with fish products and to ensure food security for this
important food product.

The traditional formation of the domestic fish products market based
on the imported raw materials is a reflection of the consumer habits of the
Ukrainian buyers, which is negative for the economy of Ukraine only for this
product group.

It is necessary to implement an active information policy aimed at
changing the consumer preferences of the buyers in order to change the fish
consumption structure in favor of freshwater species that are grown and caught
by the domestic fishing enterprises. The increase in demand for such important
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fish species as carp, crucian carp, white carp, etc., will contribute to the active
development of fish farming in the inland water bodies and partially reduce the
volume of imports [6—8].

Conclusions. The fishing industry of Ukraine is in a state of crisis. From
2011 to 2021, the volume of the fish catch decreased by 32% and gradually
decreases every year. Domestic aquaculture provides only 20% of the domestic
consumer needs for fish.

Ensuring an increase in the fish farming and fishing volume should be
based on implementing a comprehensive state program for the development of
aquaculture with the involvement of all available water, material and technical
and raw resources.

The development of aquaculture in Ukraine requires an increasing
consumer demand for freshwater fish species, and the cultivation of which is the
main base for the untapped potential of fishing in the inland water bodies, and
the implementation of a set of measures to restore the resource and production
potential of the fishing industry. In particular, it should be noted the expediency
of creating a favorable economic environment for attracting the investments into
the implementation of the latest resource-saving technologies for the intensive
pond, cage, river and basin fish farming. At the same time, it is necessary: to
adopt a state target program to ensure preferential lending to fishing enterprises
for the purpose of updating the material and technical base, to restore the water
bodies and hydrotechnical structures; to develop the sales infrastructure aimed at
saling the products through a direct channel from the producer to the consumer
for a more significant influence of the enterprises on the sale price, which as a
result will contribute to reducing the fish consumer prices for the population.

Another important problem in the fishing industry of Ukraine is the fight
against illegal fishing, illegal sales of fish products with the tax evasion by the
unscrupulous entrepreneurs who often hide the real scale of their economic
activities.

Reducing the level of illegal extraction of the aquatic bioresources is not
carried out effectively. The low level of the responsibility for violating the fishing
rules does not contribute to their cessation, but on the contrary, contributes to
the spread of poaching. The low level of compensation for damages, imposed
fines and the possibility of avoiding responsibility does not ensure the sufficient
influence on the violators of the environmental legislation.

Thus, the regulation of the fishing industry of Ukraine is insufficiently
effective and creates the additional regulatory barriers for the business entities,
leads to the unequal access to the common limited resource and to irrational
using the water bodies and the aquatic biological resources.

In order to promote the development of intensive fish farming in Ukraine,
it is necessary to implement a set of measures, in particular: to restore the
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resource and production potential of the fishing industry, by creating a favorable
economic environment for attracting investments into the implementation of the
innovative technologies for intensive aquaculture of pond, garden, river and basin
types; to develop the sales infrastructure; to provide the preferential targeted
lending to fisheries enterprises for the renewing the basic production facilities
and restoring the water bodies suitable for the cultivation of hydrobionts; to
establish the integration processes between the fisheries farms and the economic
subjects in the fields of plant breeding, livestock breeding and food industry
enterprises, which contribute to developing the aquaculture in Ukraine.

CYYACHUI CTAH AOBYBAHHA TA CNOXNUBAHHA
BOAHUX BIOPECYPCIB B YKPAIHI

bypzaz M. I. — x.6.1., doyenm,
Mameienko T. I. — cmapwuii éuxiaoay,
Ooecvruti depoicasnuti exonoeiynuil ynigepcumem, m. Odeca, Yxpaina,
marinaburgazl4@gmail.com, tatyana.matvienko@gmail.com

OCHOBY CTaJIOT0 PO3BUTKY PUOHUIITBA W aKBaKyJIbTYPU KOXKHOT KpaiHH (opMy-
I0Th BOZIHI Oiopecypen Ta iX edekTHBHE BUKOpUCTaHHS. Lle BasImBHiA pecypc npoao-
BOJIBYO{ Oe3meky, 110 BU3HAYaTUMe ii CTaH y HallOnmKkIoMy MaiiOyTHROMY 3 ypaxyBaH-
HSIM OCTaHHIX TI00ATBHUX TPEHIIIB.

[Ipotsirom ocTaHHIX POKiB B YKpaiHi BiZCIIIKOBYETHCS TCHACHIIISI 10 3HUKEH-
Hs BUJIOBY BOJIHUX 0iopecypciB, 3MEHILIEHHS! BAPOOHHUIITBA BIIACHOT pHOHOT MPOAYKIIii,
3MEHIICHHS PiBHS CIIOKUBAHHs pUOHOI IMTPOIYKIIT Ha JyNIy HAacEJICHHS 3 OJHOYaCHUM
30UIBIICHHAM IMITOPTO3aJISKHOCTI PHHKY, III0 CBITYNTH NP0 BiICYTHICTH CUCTEMH CTa-
JIOTO PO3BHUTKY Ta HEAOCTAaTHHOTO (PIHAHCOBOTO 3a0E3MEUYEHHS Tary3i pUOHOTO TOCIIO-
JapCcTBa, a caMe puOHE TOCIIOAAPCTBO, SIK MUTICHANA KOMIUIEKC, BIirpa€e Ayke BayKIHBY
pOJIb B €KOHOMILI YKpaiHu.

Mera pobotu mosisrana y 3’sCyBaHHI Cy4acHOTO CTaHy BHJIOBY puOU Ta 100Y-
BaHHS BOJHUX 0iOpecypciB Ta aHali3y CIIO)KUBaHHS pUOW Ta pUOHMX HPOAYKTIB yKpa-
THIISIMH.

Ha ocHOBI cmemiani3oBaHOi JiTepaTypu, HOPMaTHBHO—TIPABOBUX IOKYMEHTIB,
0 TIOB’S3aHi 3 aKBaKyJIBTYPOIO Ta 30KpeMa PHOHHM TOCIIOJAPCTBOM, CTaTHCTUYIHUX
JIAHUX Ta HAyKOBHUX Mpallb BUCHHX, [TPUCBSIYCHUMH PO3BUTKY PHOHOI raiysi YkpaiHu
NpOaHali30BaHO JUHAMIKY JOOyBaHHS BOIHHMX 0lOpecypciB 3arajioM Ta y BHYTPIIIHIX
BOJHMX 00’€KTaX, BapTiCHI MOKA3HUKH PO3BUTKY aKBaKyJIBTYpH, IpOaHalli3oBaHi (oH-
IV CTIOKMBAHHSI IPOAYKTIB XapuayBaHHs yKpaiHsamu 3a 2021 p.

JocnimkeHi cTpyKTypH 00CSTiB BUJIOBY MOPCBHKOI Ta MPICHOBOIHOI pHOH 32 Oc-
HOBHHMMH BHamu 3a 2021 p. mpoaHai3oBaHi 3MiHH, IO BiAOYIHCS ¥ CTPYKTYpPi BapToO-
CTi BUJIOBJIEHOT MOPCHKO{ Ta IPiICHOBOIHOT pUOH.

3rigHo 3 1aHuMH (OHAY CHOKUBAHHS OCHOBHHUX IPOIYKTIB XapuyBaHHS Hace-
JeHHsIM Ykpainu 3a 2021 p. BCTaHOBJIEHO, IO CIIOXXMBAaHHS PHOM 1 pUOHMX HPOAYKTIB
3HAXO/INTHCS HA OCTAaHHBOMY Miclli. L{e moB’s13aHO HU3BKOIO KYIiBEIBHOIO CIIPOMOKHI-
CTIO HaceJICHHS Yepe3 3pOCTaHH I[iH Ha puOy Ta MaJiHHA JOXOAIB OLIBIIOCTI YKPATHIIIB.
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B pesynbrari npoBeieHOro JOCIPKEHHSI BCTAHOBJICHO, L0 PETrYJIIOBaHHs pUO-

HOi ramy3i YkpaiHM € HeJOoCTaTHbO €(EKTUBHHMM, CTBOPIOE JOJATKOBI PEryJIsTOPHI
Oap’epu 1151 Cy0’ €KTIB TOCHOAPIOBAHHS, IPU3BOANTH 10 HEPIBHOTO JOCTYITY 10 CIiJIb-
HOTO OOMEXEHOTO Pecypcy Ta HepaIliOHATEHOTO BUKOPUCTAHHS BOIHHUX 00 €KTIB i BOA-
HUX OiopecypciB.

KurowoBi cioBa: BoaHi OiopecypcH, BUJIOB, JOOYBaHHS, aKBaKyJIbTypa, CIIOXKH-

BaHHs1 puOu, MOpchka prba, IpiCHOBOIHA proa.
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Food systems that use aquatic bioresources are increasingly in the spotlight
because they can meet a significant proportion of humanity's nutritional and healthy food
needs. It is a physically and financially accessible source of animal protein and trace
elements.

The production and distribution of food products from aquatic bioresources is a
process not without problems. It is impossible and/or insufficient to take into account
serious long-term negative impacts on the fishing industry in strategies for creating
healthy, sustainable and fair food systems, especially since Ukraine occupies an
important place in the global food chain.

But the prioritization of the development of fisheries and aquaculture today is
reflected in the development and implementation of new strategies and policies at the
global, regional and national levels, in legislation on reforming food systems.

Climate change and the resulting environmental problems, the loss of biodiversity
in natural ecosystems, the consequences of the COVID-19 pandemic, crises and other
humanitarian emergencies, and the war in Ukraine pose additional challenges to the
global economy.

A better understanding of the impacts of climate change and other natural and
anthropogenic shocks may provide opportunities to secure food systems that use aquatic
bioresources.

According to FAO forecasts, with proper support of the system of production of
food products from aquatic bioresources, using the concept of “blue” transformation, it
is possible to ensure a twenty-five percent increase in the consumption of products from
aquatic bioresources per capita by 2050 on the basis of sustainability.

Keywords: aquatic bioresources, aquaculture, food security, food chain, “blue”
transformation.

Introduction. The climate change and the resulting environmental prob-
lems, the loss of biodiversity in natural ecosystems, pose additional challenges
to the global economy. There are the destruction of jobs, threats to the environ-
ment and food security. These problems have deepened over the past few years
as a result of the COVID-19 pandemic, crises and other humanitarian emergen-
cies, as well as the full-scale military invasion of russian troops on the territory
of Ukraine. It should be noted that Ukraine occupies an important place in the
world food chain.
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Today, more than 810 million of the world's population suffer from hun-
ger, and more than 3 billion do not have the opportunity to have healthy food [1].
Therefore, according to the experts of the Food and Agricultural Organization
of the United Nations (FAO), the requirements for reformatting of agro-food
systems in order to provide the world's population with affordable healthy,
high-quality and safe food, to create food security under the condition of pre-
serving natural resources and sources of livelihood, are ripe right now.

Products from aquatic bioresources are important products that ensure
food security. It is a source of protein, omega-3 fatty acids and bioavailable
trace elements. According to FAO forecasts, for the first time world aquaculture
production will equal the volume of aquatic bioresources caught in 2023 [2].

Giving priority to the development of the fisheries and aquaculture industry
today is reflected in the development and implementation of new strategies
and policies at the regional and national levels, legislative acts on reforming
food systems. Among them, the Concept of “blue” transformation, which was
proposed in February 2021 at the thirty-fourth session of the FAO Committee
on Fisheries and it is aimed at the sustainable expansion and development of
food systems of food products from aquatic bioresources and providing the
population with financially and physically accessible healthy nutrition, solving
the issue population employment.

At the same time, with the implementation of conceptual approaches in
solving problematic issues, the world community announced some actions as
Decade of actions to achieve the Global Goals, Decade dedicated to ocean sci-
ence for sustainable development, Decade of ecosystem restoration. In addi-
tion, FAO has declared 2022 as the International Year of Artisanal Fisheries and
Aquaculture.

Over the past 5 years, Ukraine has observed a trend towards a decrease in
the catch of aquatic biological resources, a decrease in the production of its own
fish products, a decrease in the level of consumption of fish products per capita
with a simultaneous increase in the import dependence of the market, which indi-
cates the absence of a system of sustainable development and insufficient finan-
cial support for the fisheries in Ukraine. Regulated procedures, outdated legal
framework, lack of equal, transparent and non-discretionary access to aquatic
biological resources inhibit the development of the industry and do not contrib-
ute to improving its investment attractiveness. Global uncertainties (upheavals)
caused by natural and anthropogenic phenomena only exacerbate these problems.

Materials and methods. The research was based on the learning of
global reports and statistical data of the Food and Agriculture Organization of
the United Nations, analysis of the state of the fisheries industry, which was
carried out with the support of projects of European institutions, national and
regional reports.
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Results and discutions. Food systems that use aquatic bio-resources are
increasingly in the spotlight as they can meet a significant proportion of human
needs for nutritious and healthy food.

Food products from aquatic bioresources are a physically and financially
accessible source of animal proteins and microelements; it plays a vital role in
ensuring food security for the population, including its especially vulnerable
segments.

Fisheries and aquaculture already provide 58.5 million jobs and income
for 600 million people. Trade in products from aquatic bioresources is an impor-
tant source of hard currency and income for countries and regions that export it.

Today, the contribution of global fisheries and aquaculture to food secu-
rity and human nutrition is of increasing importance. To maintain this state of
the industry in the future, it is necessary to change policies, management sys-
tems, use innovative approaches and attract investments. All this will contribute
to the sustainable development of the industry.

The volume of world markets in 2020 was about 178 million tons of
aquatic biological resources, which consisted of 51 percent of industrial fisher-
ies products (90 million tons) and 49 percent of aquaculture products (88 mil-
lion tons). This is slightly lower than its maximum value of 179 million tons,
which was registered in 2018 (Fig. 1, Table 1).

One hundred and twelve million tons (63 % of the total production) were
harvested from marine waters, with 70 % from industrial fisheries and 30 per-

Fig. 1. World capture fisheries and aquaculture production [1]
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cent from aquaculture. 66 million tons (37 percent) were harvested from inland
waters, of which 83 percent are aquaculture products and 17 percent are indus-
trial fisheries products. The total value of world production amounted to about
$406 billion, of which industrial fisheries production — $141 billion, aquaculture
products — $265 billion.

Table 1. The world fisheries and aquaculture production,
utilization and trade [1]
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More than 157 million tons (89 percent) of harvested aquatic biological
resources have been used in the global food chain to ensure food security. And
only 20 million tons of bioresources were used for the production of non-food
products, including fishmeal and fish oil (Fig. 2).

Fig. 2. The world fisheries and aquaculture production, utilization and apparent [1]

An analyzing of the volume of the world market for the consumption of
food products from aquatic biological resources over the past fifty years, start-
ing from the 70s of the last century and before the onset of the pandemic, we
can note a steady increase in consumption, on average, up to 3 percent per year.
During the same period, the world's annual population growth rate was almost
half that, averaging about 1.6 percent per year. Consumption of food products
from aquatic bioresources per capita grew by about 1.4 percent per year and
increased from 9.0 kg (in the early 70s) to 20.5 kg (2019). In 2020, there was a
slight decrease in this indicator, although the overall trend has not changed. The
growth in the consumption of food products from aquatic biological resources
per capita in recent decades is explained by the increased supply of these prod-
ucts, changes in consumer preferences and growth in incomes of the population,
the introduction of innovations and new technologies.

Food products from aquatic biological resources are one of the most
sought-after groups of food products in the world: in 2020 more than 225 states
and territories had traded in fish and aquaculture products.
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The volume of the world exports of fish products in 2020 amounted about
60 million tons worth $151 billion) (Table 1). This is lower than the highest
recorded in 2018 — 67 million tons ($165 billion). Over the entire period have
analyzed (1976-2020), the growth in the value of exported fish and aquaculture
products was observed from 6.9 to 3.9 percent per year (adjusted for inflation).

Over the past 70 years, the total production of fisheries and aquaculture
(excluding algae), as noted above, has grown significantly: from 19 million tons
in 1950 to a maximum value of this indicator in 2018 — about 179 million tons.
In 2019, production decreased by 1 percent compared to 2018, and in 2020 it
slightly increased again and reached 178 million tons.

A slight drop in the industry over the past two years have dued to a num-
ber of reasons, including the deterioration in the industrial fishing sector, the
reduction in recent years of catches in China, the world leader in this industry,
COVID-19 pandemic (early 2020).

However, over the same two years, the growth in aquaculture production
continued, which ensured the growth of the total volume of the fisheries and
aquaculture industry over the entire analyzed period, especially since the late
1980s. Although this happened with some fluctuations and even with a slow-
down (up to more than 3 percent).

The slowdown in the growth of aquaculture production is also due to a
number of factors. Among them are changes in industry development policies
aimed at protecting the environment, sanitary measures and restrictions related
to COVID-19, which also affected on the production for export markets and
reduced access to labor, related materials and inputs (feed, planting material),
there were violations of logistics, transport and trade links.

However, with the development of aquaculture in the past few decades,
inland production has also increased. And, while during the 1950s—1980s, the
share of fisheries and aquaculture production produced in inland waters remained
relatively stable (about 12 percent), in the next few decades it increased signifi-
cantly (in the 1990s — 18 percent, in the 2000s — 28 percent, and in the 2010s —
34 percent).

However, the main source of production and the main method of produc-
tion of certain species remains industrial fisheries in marine waters. For several
decades, the volume of marine industrial fisheries has steadily increased, and
since the late 1980s has remained stable at about 80 million tons, although with
slight fluctuations within 3—4 million tons per year.

The general trend of the industry and the total production of fisheries
and aquaculture have increased significantly over the past few decades on all
continents (Fig. 3).

But there are significant differences between continents, regions and coun-
tries. For example, in 2020, most products were produced in Asian countries.
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Fig. 3. Region’s distribution of the global production of capture fisheries
and aquaculture products [1]

They accounted about 70 percent of total fisheries and aquaculture production.
Then there are the countries of North and South America (12 percent), Europe
(10 percent), Africa (7 percent) and Oceania (1 percent).

In Europe, the volume of fisheries and aquaculture production has been
gradually declining since the late 1980s, then growing at a modest pace for seve-
ral years. Having reached a maximum in 2018, it began to decline again. In the
Americas, volume peaked in the mid-1990s and then rose and fell several times.
In Africa and Asia, this figure has almost doubled over the past 20 years.

In 2020, five countries accounted for about 58 percent of aquatic biore-
sources harvested from the global fisheries and aquaculture sector. China
remained in first place in terms of production volume (35 percent of the total); it
was followed by India (8 percent), Indonesia (7 percent), Viet Nam (5 percent)
and Peru (3 percent).

Production volumes vary considerably between the various major fishing
areas. This depends on various factors, including the level of development of the
countries surrounding these areas, fisheries and aquaculture management meas-
ures in place, the amount of illegal and unregulated fishing, the status of fish
stocks, the availability and quality of inland waters, and the species composition
of the organisms harvested.
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A large number of different fish species are caught each year, with
numbers and species composition varying by region. Moreover, for example,
in 2020, the volumes of aquatic biological resources caught in marine areas
slightly exceeded the volumes of freshwater fish caught.

As noted earlier, China is the leader in the production of products from
aquatic bioresources and retains the first place in the production of industrial fish
products (Fig. 4). In 2020, it accounted for almost 15 percent of the catch, more
than the countries, which are on the second and the third positions combined.

Fig. 4. TOP-10 countries with the highest production volume capture producers, 2020 [1]

The top seven manufacturers of industrial fishery products (China, Peru,
the Russian Federation and the United States of America, Vietnam, Indonesia,
and the United States of America) supplied almost 49 percent of their products
to world markets, while the top 20 producers accounted for over 73 percent
(Table 2).

Over the past ten years, several factors have negatively affected the deve-
lopment of the industry. The first major challenge for the worldwide industry
was the pandemic COVID-19, which had an unprecedented impact. There has
been a change and a decrease in consumer demand, disruption of logistics and
trade chains, which were caused by failures associated with the tightening of
measures. Failures were observed, both in production and in control, in order
to prevent the spread of the virus: the closure of markets, shops, restrictions
on movement, requirements to maintain certain physical distances, and others.
The closure of retail facilities led to a decrease in consumer demand for fish
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products and, as aresult, adecrease in prices for it. Many business entities involved
in the industry have had to suspend or reduce their activities. Difficulties in mar-
keting products (listed above, plus increased transport costs) have reduced the
production of fishery and aquaculture products for export compared to the pro-
duction of products for the domestic consumer market, and increased feed costs.

Table 2. The major producing countries and territories
in marine capture production
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At the end of 2019 and the beginning of 2020 such challenges for the
industry were especially tangible at the initial stage of the pandemic, when
society was not ready for it.

The consequences caused by the pandemic have affected the develop-
ment of the industry unevenly in different countries and even regions. Thus, in a
number of countries, in the first months, the production of fish and aquaculture
products declined sharply, but after a while the industry adapted to the current
situation and its condition began to improve. The reduction in production was
observed in the countries of Asia, Africa, Europe and Oceania. Even in some
regions of the United States of America, catches have been reduced by up to
40 per cent. This was especially noticeable in the volumes of catches of those
fish species that were intended for export.

In addition, the processes of control and monitoring of the activities of
business entities, both public (state) and private companies, and the collection of
operational and statistical data have become more complicated.

The next factor, no less tangible that influenced the development of the
industry, was the processes associated with climate change. The Sixth Assess-
ment Report of the Intergovernmental Panel on Climate Change (IPCC) con-
firms that global warming is accelerating and highlights that it has already led
to irreversible changes [3].

The Glasgow Climate Pact, which was adopted at the twenty-sixth ses-
sion of the Conference of the Parties to the United Nations Framework Conven-
tion on Climate Change [4], indicates the need for long-term and rapid action to
mitigate and adapt to climate change in the fisheries and aquaculture sector. It is
noted that climate change affects the characteristics of aquatic ecosystems that
have a significant impact on fisheries and aquaculture (temperature increase,
changes in precipitation patterns and oxygen levels in the water). Aquatic eco-
systems have the ability to accumulate carbon in large quantities, which creates
stress factors in the regulation of fisheries and the development of aquaculture.

Climate change is challenging the fisheries and aquaculture sector in a
whole new format and prompting its participants to offer integrated innovative
solutions focused on technical, political and market transformations. Among the
sector adaptation recommendations developed by FAO are the actions carried
out as part of the Blue Transformation.

With the assistance of FAO, projects are being implemented, information
systems are being developed and implemented that are focused on early warn-
ing and reduction in the number of adverse events, prompt support in extreme
situations, including, for example, the creation of ocean forecasting systems to
help the maritime industries [1].

Fisheries and aquaculture account for only a small proportion of the world's
carbon emissions. However, there are decarbonization technologies in the sec-
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tor, including the entire value chain. This is especially important for small and
medium-sized businesses that operate in the aquaculture sector. However, due to
the high cost of decarbonization technologies, access to and scaling up of their
use is possible with the introduction of financial schemes (affordable credit),
incentive measures and policies that will promote the adoption of clean tech-
nologies and the use of clean energy sources in all segments of the value chains.

It should be noted that all recent decisions on climate change issues have
clearly identified the place of fisheries and aquaculture and their contribution to
global adaptation and mitigation efforts relevant to the sector. However, fresh-
water fisheries and aquaculture have not received enough attention in interna-
tional discussions of these issues.

Another, completely unexpected and unforeseen uncertainty (challenge)
in global value chains and trade appeared in early 2022 with a full-scale russian
military invasion of Ukraine.

Prices for energy and inputs, including feeds, have risen. Operating
expenses increased, which led to higher prices for fisheries and aquaculture
products. The disruption of transport and logistics links (flight cancellations
and/or re-routing) has placed additional pressure on the cargo transportation
system and led to disruptions in supply chains and delivery delays.

The system of international sanctions, geopolitical changes have affected
trade relations between the participants in this sector, especially large ones
(United States of America, Europe, China, russian federation) and, quite objec-
tively, will have a serious impact on the fisheries and aquaculture sector.

Before the war, the total volume of fisheries and aquaculture production
in Ukraine was 87.0 thousand tons, of which 26.7 thousand tons were harvested
in inland waters, 41.9 thousand tons in sea waters and 18.5 thousand tons from
aquaculture facilities.

Fishing was carried out in the Black and Azov Seas within the economic
zone of Ukraine. And also, partially, in the waters of the Atlantic and Pacific
(Antarctic part) oceans. Only in the internal waters of the Black and Azov Seas
in 2020, about 21.0 thousand tons of products were caught [5].

According to the State Fisheries Agency of Ukraine, the catch was carried
out by more than 1,300 vessels, more than 4,000 thousand business entities were
registered. Moreover, most of them are small and medium-sized businesses.

Consumption of fish products by the population of Ukraine is far behind
the world average and is about 12—13 kg per person per year. Moreover, this is
ensured mainly by importing fish products from a number of European countries
(up to 31 % of products come from Norway).

The first negative trends in the industry appeared after the annexation
of the Crimea in 2014, as a number of enterprises were located in the occu-
pied territory. By 2021 the volume of catches has decreased to 74 thousand
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tons, the number of specialized enterprises has decreased to 300, including due
to the impossibility of auctions. Imports of fish products in 2021 amounted to
435 thousand tons compared to 13 thousand tons of exports [6].

After the start of a full-scale military invasion of russia on the territory of
Ukraine, most of the berths and ports were closed due to constant risks to the activ-
ities, health and life of fishermen. Fishing in sea waters was suspended. Inland
fisheries have also suffered. Today catch volumes are only about 30 percent of pre-
war volumes. In the Kherson and Zaporozhe regions, which are still partially occu-
pied, fishing has been completely suspended. Due to the ongoing hostilities, there
are interruptions in the provision of fish planting material, feed, energy resources,
problems with water supply, and destruction of the infrastructure of enterprises,
disruption of logistics and trade chains, and difficulty in importing fish products.

According to preliminary data, as of November 1, 2022, the Ukrainian
fishing industry suffered a loss of $ 47 million losses due to the aggression of the
russian federation: $ 21.6 million losses in aquaculture and § 25.4 million — on
industrial fishing.

According to the Ministry of Agriculture Police in 2022 industrial fisher-
ies in the country's reservoirs due to the armed aggression of the russian federa-
tion significantly decreased compared to 2021. During 2022 only 33.8 thousand
tons of aquatic biological resources were extracted by the enterprises of the fish-
ing industry of Ukraine, which is 46 % of the corresponding indicator of 2021.
As mentioned, fishing in the Azov and Black Seas was actually blocked, with
the exception of certain areas within Mykolaiv and Kherson regions.

Asaresult, in 2022 only 10,100 tons of aquatic bioresources were extracted
by industrial fishermen in fisheries water bodies and on the continental shelf of
Ukraine, which is three times less than the figure of the previous year. In particu-
lar, 9.95 thousand tons of biological resources were caught in internal reservoirs
(a decrease of 44 %). In the Black Sea, only 76 tons were caught (0.9 % of the
2021 figure), and in the Azov Sea, which is now fully controlled by Russia,
only 24 tons were caught before the occupation (0.5 % of last year's volume).

In turn, fishing outside the jurisdiction of Ukraine in the area of the Con-
vention on the Conservation of Antarctic Marine Living Resources was prema-
turely stopped due to the introduction of martial law in Ukraine, which compli-
cated the process of replacing the crew of the vessel [7].

The occupiers continue to destroy living conditions and the number of
fish, violating the long-term results of large-scale stocking and measures to pro-
tect aquatic biological resources. At the beginning of January 2023, as a result
of the shelling by the russian military of the coastal part of Kherson and the
water area of the Dnipro River, a mass destruction of bighead seabream was
recorded. The losses calculated by the fish guards amounted to approximately
UAH 390 million.
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In the middle of January, as a result of a significant decrease in the water
level in the Kakhovsky Reservoir, aquatic biological resources were massively
killed, which is a direct risk of disruption of spring spawning in this reservoir.
The decrease in water levels occurred due to damage to the Kakhovka hydroe-
lectric power plant as a result of shelling by the russian army. Estimated losses
caused to the fishing industry amount to about UAH 107 million.

The commercial catch of marine species (cod, goby, sprat, shrimp,
etc.), which accounted for a significant share of the fisheries in previous years,
decreased to a minimum in 2022.

According to preliminary analyzes of experts, the costs of the industry in
the first year of the war alone amounted to over $70 million. Although this fig-
ure does not reflect the costs that the industry still expects at the post-war stage
of its recovery, and losses in the form of the export component of the budget.
In addition to Ukraine, the Russian military intervention has caused significant
damage to other countries engaged in marine fishing in the Black Sea due to the
presence of dangerous explosives and unexploded mines and other projectiles.
The system of control, monitoring, and scientific research has been disrupted.

It can be assumed that the ongoing invasion and hostilities will have long-
term consequences in terms of trade, prices, logistics, production, investment,
economic growth and livelihoods. This war will have a serious indirect impact
on food security not only in Ukraine, but also in many other countries, and will
have serious consequences for the fisheries and aquaculture sector.

Such countries, as Norway, Iceland, Canada, USA, that imported fish
products to Ukraine, will have to look for additional markets for their products.

As already mentioned above, fish farming is an important element of food
security, including in Ukraine. However, over the years, problems have accumu-
lated in the regulation of the industry's activities, which prevent it from realizing
its full potential. The development of aquaculture in Ukraine remains weak.
In particular, in contrast to world trends, the production of aquaculture products
in Ukraine does not exceed commercial fishing.

But we can talk about the restoration and development of fishing in Ukraine
only after the end of the war and demining of the seas and coastal areas [8].

But already today, the state policy in the field of fisheries is aimed at
ensuring the creation of prerequisites for the development of the industry, the
introduction of innovative methods for state management in this area, as well as
the reduction of corruption risks and the simplification of business conditions
for subjects of the fishery [9].

Thus, in December 2022, during a meeting of the Committee of the Ver-
khovna Rada of Ukraine on Agrarian and Land Policy, the draft Law of Ukraine
“On Attracting Investments in the Development of Fisheries Industry” was
considered.
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The implementation of this draft law will allow creating new investment
legislation for the development of the fishing industry, introducing mechanisms
of equal access to the resource, while attracting additional funds to the market
for its development. The implementation of effective and rational use of aquatic
biological resources in the relevant fisheries water bodies, increase of their fish
productivity, preservation of the natural environment, as well as transparency,
equality and competitiveness are foreseen.

The Food and Agricultural Organization of the United Nations introduced
a special term — “culture based fisheries”. It means fisheries based on aquacul-
ture, in other words — on stocking. It is in this direction that Ukraine can act as a
leader, as a country producing valuable competitive fish products [10].

Despite global trends, in Ukraine, as in other countries of the world, there
is some stagnation of production in the fishing industry. There are both objective
and subjective reasons for this, including those discussed in this article. But, from
the experience of successful countries, it is known that each country has certain
resources and potential that allow it to effectively find its niche in the aquaculture
sector and successfully compete in the conditions of globalization of production.

With the aim of implementing real steps in the development of the fishing
industry of Ukraine and in the field of aquaculture, improving state regulation,
conservation and rational use of aquatic biological resources, the above-men-
tioned draft law was submitted for consideration [11].

Conclusions. On the example of the factors discussed above, the pro-
duction and distribution of food products from aquatic biological resources is
a process that is not without problems. Strategies for healthy, sustainable and
equitable food systems cannot and/or are not sufficient to take full account of the
serious long-term negative impacts on the industry.

The FAO Committee on Fisheries (COFI) Declaration on Sustainable
Fisheries and Aquaculture (2021) identified priority areas for further transfor-
mation of fisheries and aquaculture and set the vision for the sector in the 21st
century. The vision is to transform water-based food systems from a problem
area to a source of solutions for food security and nutrition, environmental and
social well-being. This transformation has been associated with a “blue” trans-
formation, which uses existing and new knowledge, tools and practices to ensure
and maximize the contribution of food systems (both marine and inland) that
use aquatic bioresources to food security, nutrition and affordable healthy diets.

A better understanding of the impacts of climate change and other natural
and human-induced shocks can also create opportunities to secure food systems
that rely on aquatic bioresources.

In the short term, the biggest challenges are related to the COVID-19
pandemic and its aftermath, as global value chains and trade have yet to fully
recover, as well as the military actions in Ukraine by the Russian Federation.
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In addition, the next decade is likely to see major changes in the environ-
ment, resource availability, international trade rules and market conditions that
could affect production, markets and trade in the medium term, including the
fish industry.

According to FAO forecasts, with the appropriate support of the aquatic
food production system, using the concept of “blue” transformation, it is pos-
sible to achieve a twenty-five percent increase in the consumption of aquatic
bioresources per capita by 2050 in a sustainable manner.

CTAH PUBHOI FAJ1Y3I1 B CBITI TA YKPAIHI:
TEHAEHLUIT PO3BUTKY TA MOBANIbHI BUKNTUKI

Moonesa O. — cmapwa suxnaoauxa, excnepm 3 excnopmy 0o €C,
Xepcorcokuil OepoicasHuil azpapHo-eKOHOMIYHULL YHIGEpCUmem
dyudyaeva.olga@mail.com

[TponoBonbyi crcTeMu, B IKHX BUKOPHCTOBYIOTHCS BOAHI OiopecypcH, BCe 4acTi-
IlI¢ ONHMHSIOTHCS B LICHTPI YBard, OCKUIBKY BOHH 3/1aTHI 3aJOBOJILHUTH 3HAYHY YacTKY
moTped JFOACTBA y TMOXKUBHIM Ta 3moposiit Tki. Lle ¢izuano ta dinaHcoBO moctymHe
JDKEepEesIo TBAPUHHOTO O1IKY Ta MiKpOEJIEMEHTIB.

BupoOHHUIITBO Ta po3noii XxapuoBoi NpoAyKIii 3 BOAHUX OiopecypciB — mporiec,
He 1o30aByeHni podneM. Y cTpaTerisix CTBOPEHHS 37I0POBHX, CTIHKUX Ta CIpaBeJTU-
BUX IPOIOBOJIFIMX CHCTEM HEMOXIIMBO Ta/a00 HE JOCTAaTHBO B IIOBHOMY 00CsI31 Bpaxo-
BYBAaTH CEPIO3HI JOBITOCTPOKOBI HETaTWBHI BIUIMBH HA PUOHY Tay3b, TUM OLTbIIE, IO
YkpaiHa mocizae BaxXIIMBE MiCII€ ¥ CBITOBOMY XapdOBOMY JIAHITFOXKKY.

Ane HalaHHS TPIOPUTETHOCTI PO3BUTKY Taidy3i puOOIOBCTBA Ta aKBAKYJIbTypH
CBOTOJIHI 3HAMIIIO BiZoOpaXkeHHsI y po3poOlli Ta BIPOBaXKEHHI HOBHX CTpPATerii i mo-
JITHK Ha II00aJIbHOMY, PETIOHAJILHOMY Ta HalliOHAJIBHOMY PiBHSX, Y 3aKOHOJABYMX aK-
TiB 11010 pepopMyBaHHS ITPOIOBOIBIUX CHCTEM.

3MiHH KJIIMaTy Ta BUKIMKaHI MM EKOJOTidHI mpoOieMu, BTpara OiopizHOMA-
HITTA B IPUPONHUX eKocucTeMax, Hachiaku maaaeMii COVID-19, kpusu Ta iHmIi Haj-
3BUYAMHI TYMaHITapHI CUTyaIlii, BiliHa B YKpaiHi HECYTh OaTKOBI BUKIUKU CBITOBIM
eKoHOMilli. b rndoke po3yMiHHS BILIMBY 3MiHH KIIIMaTy Ta iHIIMX MPUPOAHUX Ta
AQHTPOIIOTEHHUX IOTPSICIHb MOXKE CTBOPUTH MOXKIIMBOCTI JuIsi 3a0e3reueHHs Oe3nexu
TIPOJIOBOJIBYMX CHUCTEM, B SIKMX BUKOPHCTOBYIOTHCS BOJHI OiopecypcH.

3a nporro3amu GAO, 3a HaJIIKHOT I ATPHUMKH CHCTEMH BUPOOHUIITBA XapyOBOi
MPOIYKIIii 3 BOAHUX 0iopecypciB, 3 BAKOPHUCTAHHAM KOHIIEMIII{ «OIaKUTHOD» TpaHC(Op-
Marlii, MO>kHa 3a0€31IEUNTH JBAALSITHIT STUB1ICOTKOBE 3pOCTaHHS CIIOKUBAHHS MPOTYK-
1ii 3 BOOHUX OiopecypciB Ha nynry HaceneHHs 10 2050 poky Ha 3acanax CTIHKOCTI.

KurowoBi croBa: BoaHi 6iopecypcH, akBakylbTypa, XapyoBa Oe3reka, XapuoBHH
JIAHITIOXKOK, «OIaKUTHA» TpaHchOopMarlis.
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VY cTaTTi eKCIepUMEHTANBHO JOCTIHKEHO Ta OOTPYHTOBAHO 0co0mMBOCTI (op-
MYBaHHSI BPOXal0 PEAUCY BITYM3HSHHUX Ta 3apyODKHMX riOpHIIB B yMOBaX IUTIBKOBOI
teruuui [TliBaiuHOTO Creny Ykpainu. [IpoBeneHo mociipkeHHs 3 ITiABUIIEHHS BpOXKai-
HOCTI BUpOOHHIITBA peICy T10pH/IiB BITYM3HSHOI Ta 3aKOPJOHHO]I CENeKIlii, TPOBECHO
OILIIHKY PaHHBOTO CTEONYBAHHS MPH BUPOIYBAaHHI y BECHSIHIN Ta JIITHIN CiBO3MiHAX, a
TaKOX 1HTEHCHBHOI CBITJO KynbTypu [V cBiTiioBOi 30HM YkpaiHu. [l0BeIeHO MOLiTh-
HICTh BHPOIIYBaHHA AOCITIDKEHUX TiOpUIIB BITYM3HAHOI Ta 3apyOiXKHOI CENeKIil mpu
BUPOILIYBaHHI B yMOBaxX HAapOCTAHO4YOT0 CBITJIIOBOTO JHS T2 KOPOTKOYACHOIO BILIHMBY
3HW)KEHHX TeMIIeparyp y HIYHUH yac.

VY pesynbrari aHaiizy eKCIepUMEHTAIbHUX JTaHWX MPOLECiB POCTY 1 PO3BUTKY
POCIUH JOCHTIKYBAaHHUX TiOpUIIB peArcCy BITUM3HSIHOI Ta 3apyOiKHOI CeeKIii, Haii-
OiMBII YyTIHBI 1O (OTOMEpioqy B YCiX YMOBaX BHPOIIYBAHHS PENUCY 3HAXOIUIIHCS
cepen riopunis Kpmwkana Oypynekal | ta Cenecra F |, 3pasku ribpumy Ocinniii I'irant —
B YMOBaX BECHAHOI ciBo3MinM, ribpusy Bienna F, oxpyroi ¢popmu kopeHemnony — B
YMOBaX JIiTHbOT CiBO3MiHM Ta iIHTEHCUBHOI CBITIOKYJIBTYpH, riOpuay Xenena F| B ymo-
BaX IHTEHCHBHOI CBITJIOKYJIBTYpH. 3pa3KH pearcy, HalOiIbI 9y TuBi 10 ¢oromnepiony,
HaJIeXKaJK 10 TiOpHIiB 3 OUTUM Ta JKOBTUM 3abapBICHHSM KopeHerutony. HelTpanbHi
1o poronepiony ribpuau peancy BupobnuuTsa Enza Zaden: Bienna F|, Xenena F, Ta
Eckana F .

HaiiMeHiy KinbKiCTh TOBapHUX KOPEHEIUIONIB (OpMYBalu 3pa3ku ridpumy
Kpmxana Oypynbka F|, y pociun BifizHa4anocs HeosHo4acHe (JopMyBaHHs KOPEHEILIO-
Ty Ta NIBMAKMH mepexin y ¢asy crebmyBanns. Y 3paskis ribpuay Xenena F| 3 Oimum
LTI HAPHYHUM KiIHYMKOM BiJ3HAYaNOCs [IBUIKE YTBOPSHHS IIOPOXXHHH B M'SIKOTi KOpe-
HEIUIOAY Hicis JOCSATHEHHSI HUM TeXHIYHOI CTHIVIOCTI, IIJ0 3HAYHO 3HMU)KYBAJIO 1X TOBap-
HicTh. OKpyIIIi 3pa3Ku POKEBO-YEPBOHOTO Tibpuay Bienna F, Manu 3nauni KonMMBaHHsA
TOBapHOCTI — Bif 50 10 95%, 1110 € Pi3HOIO PEAKIII€I0 HA YMOBH BHPOIIYBaHHI. 3pa3Ku
riopuny 3nara F, Manu IIbHY COKOBHTY M'SIKOTh, HE OyJIM CXMIIbHI 10 PAHHBOTO CTe-
OyBaHHS Ta JIOCUTH JOBTO 30€pirajy CBOi TOBAPHI SIKOCTI.

Kitrouogi ciioBa: 6ionorivHa riIpooHiKa, peyc, ITiBKOBa TETUIHIISA, TOBAPHICTH,
BpPOXKAWHICTB.

IMocranoBka mpodaeMu. BrockoHalleHHS TEXHOJOTIH OpraHigYHOTOo
BHPOILYBaHHS OBOYIB B YMOBaX pEryJlbOBaHOI arpoE€KOCUCTEMH € OJHHUM
3 JIOCUTh HEPCIEKTUBHUM HANpsIMOM CyYaCHOTO OBOYIBHHUITBA 3aXHIICHOTO
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rpynty. [lepmopssgauM crae 3aBIaHHS PO3POOKH MPUHIMIIOBO HOBHUX EKOJIO-
TYHO YHCTHUX PECYpCiB Ta €Heproz0epiraroumx arpoTeXHONOTIH 3aKpUTOrO
IPYHTY, 1O 3a0€3MeYyIoTh HiIOpiYHEe BUPOOHHULITBO BHCOKOSIKICHOT POCITMHHOT
MPOAYKIiT 3 MIHIMAJILHUM BMICTOM HITpATiB, COJICH BaXXKUX METaJIB Ta IHIIUX
HIKIIJIMBUX JoMimnok [1, c. 16].

[MuTaHHsS OTpUMAHHS EKOJIOTIYHO Oe3MeYHOl MPOAYKIIi OBOUYIBHHUIITBA
B YMOBAax IHTEHCHBHOI CBITJIOKYJIBTYPH HaMMOBHilIE Moke OyTH 3a0e3redeHe
HUISIXOM PO3POOKH CKIIay TOKMBHHUX PO3UMHIB AJIsl OPTaHiYHOT i APOIIOHIKH —B
YMOBax peryjbOBaHOI arpoekocucTeMu. Taki 30amaHcoBaHi cucTemu € (pizud-
HUMH MOJIEJISIMH 30aJJaHCOBaHUX MPHUPOAHUX €KOCHUCTEM 1 MOXKYTh OyTH BHKO-
pHCTaHi Uil CTBOPEHHS €KOJIOT1YHO YHCTOTO IIJIOPIYHOTO BUPOOHUIITBA OBOYE-
BOI MPOIYKIIi B YMOBaX 3aXHIICHOTO IPYHTY [2, c. 25].

AHaJi3 ocTaHHIX JoCHiTKeHb i myOsikaniil. Penuc, Tak camo sk iHII
OBOYEBi KyJBTYpH — LUOYIs, caiar, Kpill Ta ABOPSAAKA TOHKOJHCTA € OIHIEI0
3 paHHIX KyasTyp Ui 4 CBITJIIOBOi 30HM YKpaiHu. BupomryBaHHS Ha pi3HHX
TUTAaxX TiAPOMOHHUX CHCTEM JIO3BOJISIE OTPUMYBATH BpOXKail penucy Liuil pik,
Npy IBOMY KopeHertia Oyae mo30aBieHHH TipPKOTH, COKOBUTHM Ta CMadHUAM
[3, c. 105]. Ane BUpOIIyBaHHS KOPSHEILIOIB 3a IOTIOMOTOI0 TiJPOTIOHHUX CHC-
TeM Mae cBoi crienudiuHi 0COOIMBOCTI Y MOPIBHSHHI 3 IPYyHTOBUM METOIIOM, SIKi
B3a€MOIIOB’s13aH1 3 BUMOT'aMH JI0 MiKPOKJIiMary, Ta BJIacHE O CKJIaay MOXKHB-
HOTO po3uuHy [4, c. 54].

VY HaykoBiii Ta BUpOOHHUUIH JiTepaTypi MOXKHA 3HAUTH O€3Ji4 pelenTiB
MOXMBHUX PO3YMHIB, PO3pOOIEHUX /715l BUKOPHCTAHHS TIPH KYJIbTUBYBaHHI pi3-
HUX BH[IB OBOYEBUX POCIUH. Pi3Hi, 32 BMICTOM MOXWBHHUX €JIEMEHTIB, TUIIOM
po3unHiB Oyl CHpsSMOBaHI Ha 3aJJ0BOJICHHS 1HIMBIyalbHUX TOTPEO POCIHH,
IO BUPOIIYIOTHCS B THX YW IHIIMX XIMIYHHX €JIEMEHTaX, a TaKoK Ha 3a0e3-
MIEYSHHsT JOBTOTPUBAJIOCTI BUKOPUCTAHHS PO3YMHIB, CTIHKOCTI B 4aci ix pH ta
iHIMX mapaMeTpiB. Halbinbm BiqoMUMHU € pO3YMHU 3ariporioHoBaHi KHomom,
XornanznoM ta ApHoHoM, JKepikoM, UecHOKOBUM, AJTiEBUM, IO)KUBHUH PO3UHH,
1o 3actocoByeThes B KamiopHiificbkoMy yHIBEpPCHTETI, PO3YHH €KCIIEPUMEH-
TanpHOI craniii B Hero-/[xepci. 3a cBOIM XapakTepoM BOHHM MaJIO UMM Bijapi3-
HSIFOTHCS OJIMH B1JT OTHOTO, OCKUILKH CKJIaJICHI HAa OCHOBI 3araJIbHUX MPUHITUITIB
MPUTOTYBaHHS pO34HHiB [5, c. 30].

BuponryBaHHSI OBOYIB 32 JOIMOMOTOI0 METOZIB OPraHiYHOI TiAPOIIOHIKH
200 OiOTMOHIKM — TIOPUIHUI METOJ, SIKUM MOEIHYE MPUHIIMITU TiIPOTIOHIKHA Ta
OpraHi4HOTO BUPOILYBaHHS. TOMYy Ba)KIIMBUM KOMITOHEHTOM ITOKHBHOTO PO3-
YUHY € KUCEHb [0, c. 69].

MeTtoanka mNpoBedeHHSI AOCHiIXKeHb. METOI JOCIHiIKeHb BU3HA-
YeHHS BIUIMBY YMOB BHPOIIYBaHHS Ha PIiCT, PO3BUTOK Ta YPOXKAWHICTh pelnCy
NpY BEPOIIYBaHHI METOIOM Oi0JIOT1YHOI TiAPOMOHIKA B YMOBaX PEryjabOBaHOI
arpoeKOCHUCTEMH.
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O6mnik ypokaifHOCTI peaucy MPOBOAWIIM OKPEMO 32 BapiaHTaM{ Ta TOB-
TOpEeHHAMH. BaXIMBUM € BCTAaHOBIICHHS! CTYIICHIO BIUTMBY Marepiaiy cyocTpary
Ha (opMyBaHHs POCIIMH, a camMe 32 PaxyHOK 3MiHM O1OMETPUYHHX MapameTpiB
penucy [7, c. 14]. Y Hammx eKCriepuMEeHTAIBHUX OCHIPKeHb BUBYAIIMCS T10pHIH
BupoOHunTBa Enza Zaden, Hinepnanmu: Cenecra F,, Xenena F,, Eckana F, Ta
Bienna F, a Takox BupoOnuursa I'emioc, Ykpaina: Moxoscbkuil F, Ocinmiii
Iirant F |, Kpumxana Oypynbka F ta 3nara F . I1ocis HaciHHs peaucy NpOBOIMIIA
y TiaponoHHi ropiiukeu 06’eMoMm 125 cm® Ha cyOcTpar — CriiHeHe CKIIO, TIOKPHTE
TUTIBKOKO 3 KaoJ1iHOBOi mivHu + EM kommnocrt [8, ¢. 41]. [{ys 3011b1IeHHS aKTUBHOT
MOBEPXHI JOTUKY KOPEHEBUX CHUCTEM POCIIHH i3 CYIyTHHOK MIKPOQIOPOIO, CIli-
HEHE CKJIO 3aMOYyBaJIH B CYCIIEH311 KaOJIiHOBOT IJIMHU, MOTIM BUCYIIyBanu. CKIazn
wiiBku —3 1 EM koMmocty Ta 2 J1 KaOJNiHOBOI DIMHU 3a0e3Me4yBaB CTBOPESHHS
OB KOM(OPTHOTO CEPENOBHIIA ISl PO3BUTKY KOPEHEBOI CHCTEMH POCIHH Ta
CyIyTHBOT Mikpoduiopu. [1jis 301IbIICHHS YaCTKH OPTraHIYHOI KOMITOHEHTH B CITi-
HEHE CKJIO 3a oOcsroM 1:1 Oyno momaHo po3poOieHuit Ha Kadempi 3araibHOTO
3emuiepoOcTBa rpyHTo3aminauk EM xomnoct (I1ar. 143338 U Vkpaina) [9, c. 22].
BuBueHHS BIUIMBY YMOB BHPOILYBaHHSI IIPOBOAWIIN Y BECHSHIN Ta JITHIH CiBO-
3MiHi, a TAKO)XK B YMOBaX iHTEHCHUBHOI CBITJIO KylbTypH Ha O1OMETpHYHI ITOKa3-
HUKH POCTY Ta PO3BUTKY OOpaHUX TiOpuaiB pemucy.

JocnimkeHHs TPOBOIWIIN y HAayKOBil Jaboparopii ['igpornoHHOro BUpo-
LIyBaHHS OBOYIB B KyNOJIbHIM Termui Kadeapw 3araabHOTO 3emiiepoOCcTBa
LeHTpansHOYKpaiHCHKOTO HAIIIOHAILHOTO TEXHIYHOTO YHIBEPCUTETY MPOTATOM
2020-2022 pokis. [ToBTopHicTh Y gociini — 3-X kparHa. Pocnuau y pocmini
BHPOILLYBaJIHCA [IUISIXOM IIPSIMOTO MTOCIBY HACIHHS Ha MOCTiiHe Micue. B nocmini
BHUKOPHCTOBYBAJIHCS T1IPOTIOHHI CHCTeMH MOOYJ0BaHI Ha MPHHLUII IepioaAnY-
Horo 3arorieans (EBB & Flow).

Buknax ocHoBHOro Marepiany. Peayc BiTHOCHTBLCS 10 POCIIUH JOBIOTO
nusi. Kopotkuii nens (Onusbko 12 rogauH) Ta nmomipHa temneparypa (15—-18°C)
CTIPUSIOTH IIBUAKOMY POCTY KOPEHEIUIONIB Ta BHUCOKIH TOBapHOCTI BpOXKalo,
YIOBUIBHIOIOTH MIEPEXiJ] POCIHH y PENPOLYKTUBHUM Mepion oHTOoreHesy. Poc-
JIMHU PEANCY YYTIHBI 10 HEAOCTATHHOTO PiBHS OCBITIECHOCTI, TOMY iM He0o0-
XiJiHa MiHIManmbHa OcBiTIeHicTh — 1,3—1,5 kJIk, ajie ONTUMATBLHUM PIBHEM €
9-14 kJIx. O6pani Hamu B gociifi ribpuau R. sativus TOPIBHAHO €1abo 4yT-
JIMB1 IO 3MiHH JOBXXHHU JHS Ta (GOPMYIOTH TOBapHi KOPEHEIUIOAH B IIUPOKOMY
niarazoni Big 12 mo 17 rogus. [Ipuyomy maHi riopuay B yMOBaX HapOCTAKUYOrO
JHSI JAf0Th O1IBII paHHE Ta APY)KHE CTEOTyBaHHSI.

Ha i BigMiHHOCTE#H TiApOTEpPMIYHUX MMOKA3HUKIB BETETaTHBHUX IEPio-
JIiB Ta HAPOCTAOYOTO CBITJIOBOTO JHS HaMu Oyjia IPOBe/icHa 00'€KTUBHA OIlIHKa
JIBOX PaHHIX TiOpuIiB R. sativus Ta BUAUICHO TPyHH 3i CTIHKOCTI POCIUH 10
nepeayacHoro cTeOiyBaHHS 3 BUKOPUCTAHHAM OalIbHOI LKW MPU BUPOILY-
BaHHI B YMOBaX HapOCTAKYOr0 CBITJIOBOTO JIHS Y TUTIBKOBIN Teruuili (Tadm. 1).
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Tabnuys 1. baabHa mIKaJaa CTIHKOCTI 10 pAHHBOTO CTE0TyBAHHS

KinpkicTh pocians, siki npoiimau ¢ga3sy credayBanns, % Ban
0 1
1010 2
11-20 3
21-50 4
Oinpie 50 5
100 6

Po3nogain 3pa3kiB peancy 3a 6agamu CTIHKOCTI MTPEACTABICHO Y TAOIHIIi 2.
VY nniBKOBiIH TEIIMII B YMOBaX KOPOTKOTO CBITJIIOBOTO JAHSI TPHUBANICTIO IO
12 ToquH Ta HM3BKOTO PiBHS OCBITIEHHA Bif 2,5 mo 5,0 xJIk mepemyacHe cre-
OJyBaHHS HAMU HE BUSIBIICHE.

Tabauys 2. Po3noaia riopuaiB peaucy 3a CTIHKICTIO 10 cTedTyBaHHSA
B Pi3HMX yMOBax BUpoIYyBaHHA (cepenne 3a 2020-2022 pp.)

KinbkicTh 3paskis riopuay, mr /%
bana B . . . . . InTeHCHBHA
eCHsIHA ciBO3MiHa JliTHs ciBo3mMiHa cRITIOKYILTYDA
1 14/12,2 12/10,4 34/37,8
2 40/34,8 25/21,7 13/14,4
3 29/25,2 30/26,1 18/20,0
4 23/20,0 34/29,6 18/20,0
5 8/6,9 10/8,7 3/3,3
6 1/0,9 4/3,5 4/4,5

BinburicTs TOCHiKEHUX TI0pUIIB PEIUCY XapaKTePU3YBaIUCS CTIHKICTIO
IO TIePeTIacHOTO CTeOyBaHHS Ha PiBHI 2—4 0alliB y BECHSHIHN TEIUIUI Ta Bij-
KpUTOMY IpyHTi. [Ipy IbOMY KiJIBKICTh CTIMKHX 3pa3KiB y BECHsIHiH TEIUIUIII Ta
BiJIKPUTOMY IPYHTI JICHIO BiJpi3HsIacs, [0 BU3HAYAE Pi3HY PEaKIilo TeHOTUIIIB
Ha TIOCTYIIOBE 30UTBIICHHS CBITIIOBOTO JiHs (Ta0I. 2).

Hesnayna KinbkicTh pociuH, MO mepednum y ¢daszy crebayBaHHS
(2 6anm), Oyma xapakTepHa B OCHOBHOMY JUISI OKPYIUIHX Pi3HOBUIB €BpPOIICH-
chKoro minBuay. Boke mist hopM 3 MOJOBKEHOI (POPMOIO KOPEHEIUIONY BiJCO-
TOK cTeOmyBaHHs Mir csratu 50% abo 3—4 Ganam. [IpakTryHO HEPHUIATHUMH
JUTS. BUPOLIYBaHHS 32 YMOB HapOCTAIOUuOTO CBITJIOBOTO JHSI BHSBHJIMCS 3Pa3KH
riopuan Kpmxana Oypynbka F, ta Cenecra F,. Jleski 3pasku nux riOpufis He
(opMyBasi TOBapHUI KOPEHETLTI.

B ymMoBax iHTEHCHBHOI CBITIOKYJIBTYPHU OCHOBHUM JIMITYIOUUM YHHHU-
KoM OyJia IHTEHCHBHICTh OcBiTIIeHHS B Mexkax 15-20 xJIk (r=0,36). Binbmiicts
3pa3kiB Oyia cTiiika 70 mepenyacHoro creOnyBaHHs a00 Majia HEBEJIUKUN Bijl-
COTOK POCIHH, IO nepeinum y ¢a3y credmyBanHs. OCTaHHE MOSCHIOETHCS
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BHCOKOIO TEMIIEPaTypoOIO TOBITps, siKa MiATpuMyBanacs Ha piBHI Bix 20 mo
25°C. Y BochMHU 3pa3KiB peaucy BinmiueHo cteOmyBanHs noHan 40% iy 4oTH-
ppox — 100%, nBa 3 sxux Hanexamu a0 ribpuay Cenecra F, ta Kpmkana
Oypyneka F, He GopmyBann KopeHeri, KMOBIPHO, 3pa3sku LbOTO riOpuy He
MPUJIATHI JUTS BUPOIIYBaHHS B YMOBAaX IHTCHCUBHOI CBITIIOKYJIETYPH.

CrifikuMHu 10 ieper4acHoro cTeOIyBaHHs y BCIX TPhOX YMOBaX BUPOIILY-
BaHHs OyJv 3pa3ku e€Bpomneicbkoro riopuny Bienna F , Xenena F| ta Eckana
F Enza Zaden 3 Hinepnannis; riopuais Moxoscekuit F , Ocinniii I'irant F
3 OinMM 3a0apBlIeHHSIM KOPEHEIUIoNy Ta riOpuay 3iara 3 )KOBTUM 3a0apBiIeH-
HsM Kopereriony — TM «lemioc» (Ykpaina).

3aramoM crioctepiranacs CwibHa mudepeHItiamis TiOpuaiB penucy 3a
03HAKOIO CTIMKOCTI JI0 MepenyacHoro crednyBants. Y cepenubomy 41,7% 3pas-
KiB TIEPEXOIUIIN B PENPOAYKTUBHY (pasy Bifpa3y micist AOCATHEHHS KOPEHEIIO-
JIOM TeXHIYHOI cTUmIocTi, 54,0% moka3anu nmoogauHoke cteOmyBanHs (1-20%).
I'opunu Ocinniii ['iranT F , Eckana F,| (4,3%) BusBHUIHCS CTIHKUMU A0 CTEOITY-
BaHHsA. [Ipm BupoIIyBaHHI TiIOPHAIB pEANCYy PI3HOTO E€KOJIOTO-reorpadidHoro
ITOXO/KEHHS TPH PI3HUX TEePMiHAX MOCIBY (BECHSHUI Ta JITHINA) 3 KOMILUIEK-
CaMH CBITJIOBOTO Ta TEMIIEPAaTyPHOTO PEKHMMIB, IO PO3PI3HIIOTHCS, CIIOCTEPi-
rajgucs pi3Hi TEMIIA POCTY Ta PO3BHUTKY.

B yMoBax HapoCTaro4oro CBITJIOBOTO AHS Ta KOPOTKOYACHOTO BIUIHBY
3HIKEHUX TEMIIepaTyp y HIYHMI Yac Ipu BECHSHOMY IIOCIBi, HacamIiepen,
nepednun y ¢asy credmyBaHHS 3pa3ku pemucy BupoOHuirrea TM «Iemiocy,
nemo mi3Hime — Enza Zaden. BupaszHo BUSBIIATIACS MPUCTOCOBAHICTH PEIHCY
BupoOHMITBa Enza Zaden no mBuakoro GpopMyBaHHS KOPEHEILIONY B YMOBax
HapOCTAIO4OT0 CBITIIOBOTO JHS Ta 3BOPOTHA peakuisi y (OpM 3 KOPEHEII0I0M
Oiy0r0 Ta )KOBTOTO 3a0apBIECHHS.

[Ipu BecHSIHOMY MOCIBi OLTBIIICTH 3pa3KiB PEANCY TEPEXOAMITH 0 TeHe-
paruBHOI (hasm 6e3 yTBOpeHHS KopeHemiony — 69,1%. Jlume y HeBemwkoi
YaCTHHU 3pa3KiB — 22 3pa3kH, crocrepiraiocs GopMyBaHHs KopeHeriony. L1in-
KOM CTiKKM JI0 iepeauacHoro crebiysanHs OyB copt Ocinniii ['irant. Y asox
3paskiB ribpuny Xenena F, ciocrepiranocs panne cre6iayBaHHs B Mexax 5—8%.
Cepen peaucy 3 61MM 3a0apBIECHHAM KOPEHEJIoAy BUALTHIUCS Ti0puan Mop-
xoBchkui Ta OciHHill ['iranT, sKi Mamy MpOLEHT cTeOIyBaHHS B MEXaX Bif
11 o 15%, mpu oMy BoHHU (hOpMYBai TOBapHi kKopeHerutoau. [ani riopuau
penucy Hajexald JI0 BECHSIHO-TIITHHOTO KITiMaTy.

[Ipu niTHEOMY MOCIBI KUIBKICTh TIOPUIIB PEIUCY, 110 MEperuin y dasy
cTeOMyBaHHsI, TOMITHO CKOPOTHJIACS Yepe3 CKOPOUCHHSI TPUBATIOCTI CBITIIOBOTO
mHS 10 15 romuH. Ane B Toit ke dac y 33,8% riOpuniB 3 OiMM Ta KOBTUM
3a0apBIIEHHIM KOPEHEIIONY BiA3Ha4a10cs nepeadacHe cTeOyBaHHS B MeKax
Bix 5 no 20% Ta 'y 6,3% — nonax 20%.
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TakuM YUHOM, HAHOIIBII Yy TIIUBI 10 PoTOMEpiony B yCiX yMOBaxX BUPOLILY-
BaHHSA 3pa3Ku peIuCy 3Haxoaumucs cepenriopuais Kpmkana OypynbkaF TaCene-
craF,, 3pasku ribpuay Ocinnili I'iranT — B yMOBaxX BECHAHOI CIBO3MIHH, riOpuLy
Bicnna F| okpymioi ¢popmMu KopeHemIomy — B yMoBax JIiTHbOi CIBO3MiHM Ta IHTEH-
CHBHOI CBITJIOKYJILTYpH, Tribpuay Xenena F| B yMoBax iHTEHCUBHOI CBITJIOKYJIb-
TypH. 3pa3Ku peaucy, HalOUIbII Yy TIINBI 10 (OTOIEPiOLY, HAIEKaIH 10 TiOpHUIiB
3 OLIMM Ta KOBTUM 3a0apBJICHHSAM KopeHeriony. HeirpanbHi 10 GoTomnepiony
riopuau peaucy BupoonunTsa Enza Zaden: Bienna F , Xenena F Ta Eckana F,.

BaxnuBoio 03HaKo10, siKa BU3HAYAE SKICTh YPOXKalO, € TOBAPHICTH KOpe-
Herony [10, c. 35]. OcHOBHUMH NMpPUYMHAMH 3HMXKCHHSI TOBAPHOCTI KOpEHe-
IUIOAIB € HeomHOo4YacHe (OpMyBaHHS, paHHE CTEONyBaHHs, PO3TPICKYBaHICTB,
HasBHICTh CIIOTBOPEHHUX KOPEHEIUIOIB Ta IOPOXKHUH ycepearHi Hux. B Hammx
JTOCITIJPKEHHSAX TOBAPHICTh 3MiHIOBasIacs B Mexkax Bix 10 1o 95%.

HalimeHiy KigbKICTh TOBapHHX KOPEHEIUIONIB (opMyBaid 3pa3ku
riopuny Kpuxana Oypynbka F,, y pociun BigzHasanocs HeopHodacHe (pop-
MYBaHHs KOPEHEIUIONy Ta IIBUAKHN Tepexin y ¢asy crebmyBanHs. Y 3pa3kiB
riopuay Xenena F 3 OiiuM OMIIHAPUYHMM KiHYMKOM BiJ3HAYanocs IIBHJIKE
YTBOPEHHsI IOPOXKHUH B M'SIKOTI KOPEHEIIOAY MicCIisl JOCATHEHHS HUM TEeXHid-
HOI CTHIVIOCTI, IO 3HAYHO 3HIDKYBAJIO 1X TOBapHiCTh. OKPyINi 3pa3Ku poxe-
BO-4€pBOHOro Tibpuay Bienna F Manm 3HauHi KOJMBAaHHS TOBAPHOCTI — BiJ
50 1o 95%, 1o € Pi3HOI0 PEeaKLiel0 Ha YMOBH BUPOILYBaHHs. 3pa3Ku TiOpumy
3nara F, Manu minbHy COKOBUTY M'SKOTh, HE OyIM CXMIIBHI JI0 PAHHBOIO CTe-
OyBaHHS Ta JOCUTH JOBro 30epiraiy cBoi TOBapHi SIKOCTI.

3araioM BiAMIHHOCTI MiX TiOpuaaMu 3a OCHOBHHMH MOP(OJIOTTYHUMH
03HaKaMH JIUCTKa Ta KOPEHEIUIOAY, a TaKOXK IMPOAYKTHBHOCTI YITKO BHUSBIIA-
IOThCSI Ha PIBHI Pi3HOTO 3a0apBIIEHHS KOPEHEIUIONY MK POXKEBO-UE€PBOHHM
(Cenecra F, ta Bienna F ), uepsonum (Xenena F, ta Eckana F)) Ta 6inum pis-
HoBuaamMu — Moxoscekuil F, ta Ocinniii irant F (Ta6m. 3). I'ibpun Kpuxana
Oypynbka F , sikuii BiTHOCHTBCS 10 GL10r0 pi3HOBUIY 3a CBOIMH MOP(OIOriy-
HUMHU TIOKa3HMKaMH BUABMBCS OvokdnM 10 Tiopuay Ocinniii I'irant F|.

J11s1 KOKHOTO CTIOCO0Y BUPOLIYBaHHS percy rnepeadadeHa neBHa MoAeb
riopuny F, (tabm. 4) [11, c. 75].

B pesynbrari gocnimkeHas oopaHux riopuais peaucy BupooHunTBa Enza
Zaden, Hinepnanau ta I'enioc, YkpaiHa My BUJUIAIM TiOpUIU 32 KOMILIEKCOM
03HaK, SIKi MIAXOIATH IUIS KOXKHOTO JOCIHIIPKEHOTO BapiaHTy BHPOIIYBaHHS:
B yMOBax BecHsAHOI ciBo3minu — Cenecra F , Bienna F |, Xenena F, Ta Eckana F|
EnzaZaden 3 Hinepnannis; J1iTHBOI ciBo3MiHM — MoxoBcbkuii F

Ocinniii l'irant F |, Kproxana Oypysbka F 3 011um 3a0apBieHHAM KOpeHe-
Iony Ta riopuay 3mara 3 5KOBTUM 3a0apBiIeHHIM KopeHerony — TM «lemiocy»
(Ykpaina); a1 iHTEHCUBHOI CBiTIOKYIbTypu — Bienna F, Xenena F, Ta
Eckana F .
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Tabnuys 4. Mopeas riopuais F1 pexucy ans pizaux crnoco0iB

BHPOLIYBaHHS
Cryninb nposiBy 03HaKH
Osznaka Becusina T . . InTeHcHBHA
. . iTHA ciBo3MiHa .
ciBo3MiHa CBITVIOKYJILTYpa

Bererarusawmii nepios, noba 20-30 18-23 15-20
[lonoyxeHHs TUCTKa [IpssmocTosiue [IpsimocTosiue [IpsimocTosue
JlupononibHa-po3- | JlupononioHa-po3- Tuponoxi6ua

dopma nucTs

ciueHa / Tuporo-
niOHA po3IibHA

ciueHa / Tuporo-
niOHA po3IiTbHA

JIonareBa/ijasHa

HasiBHiCcTE BOIOCKIB
Ha MOBEPXHi JINCTKA

Cepenne, cnabke

Cepenne, ciabke

Bes Bonockis

Manenbka (11-15

Posui .. Cepenns Maienbka
03Mip JINCTOBOI PO3ETKH 1625 cM) / cepenHs
—25 cM 11-15cm
(1625 cm)
Maca KOpeHemIony, T Bin 20T Bin20r Bin 20
®dopma KopeHeIIoay Bynb-sxa Oxpyria, Oxpyria,
OKpYIJIO—OBaJbHAa | OKpYIVIO-OBaJIbHA
3abapBieHHs LIKipKU B Yepsona /
YIb-5IKa . bynb-sxa
KOPEHEIIOy KapMiHO-4epBOHa
CrifikicTh 10 paHHboro Bucoxa Bucoka Bucoka
cTeOmyBaHHs
C:l"lPlKlCTb'}IO HE/I0CTaTHBOTO _ Bucoka Bucoxa
PIBHS OCBITJICHOCTI
CTiliKiCTh 10 HU3BKUX Bucoka Bucoka _

TeMIeparyp

He menme 95%
Bin 3,5

He menme 90%
Bin 4

He menmre 95%
Bizg 3,5

ToBapHicTb, %

Bpoxaiinicts, Kr/m?

BucHoBkH. Y X0Ii MonbOBHUX Ta Ja0OpPaTOPHHUX IOCHTIIKEHb BHBYECHO
BEJIMKY PI3HOMAHITHICTb KyNbTYp R. sativus y Pi3HHX €KOJOTiYHHMX YMOBaX,
CTBOPIOBaHUX PI3HUMH CIOCOOaMHU BHPOIIYyBaHHS. BH3Haue€HO CTaTHCTUYHI
napamMeTpH KUIbKiCHUX O3HaK KyJbTYyp BUAY, PI3HOBUIIB Ta TiOpHIiB, iX Bapia-
OeNBHICTD MiJ] BILTUBOM (aKTOpiB JOBKIJUIS, IX BHECOK Ta XapaKTep BIUIMBY Ha
napamMeTpH IPOAYKTHBHOCTI KYJIBTYP, @ TAKOXK €KOJIOTIYHA CTIHKICTh TOCTIIKY-
BaHMX 3pa3KiB. Bu3HaueHO BiZHOCHO cTaliNbHI Ta BHCOKO BapilOIOUM O3HAKU
R. sativus. Haii0inp11010 aMIUTITYIOI0 BapilOBaHHsS y peaucy MaloTh O3HAKH
JOBXKHMHU Ta Macu KOPEHEIIOAY, 3 PI3HUM CTYIIEHEM BapilOBaHHsI 3aJIE)KHO Bij
OoTaHi4HOI Ta arpo0ioIOTriyHOT IPUHATIEKHOCTI.

3pasku R. sativus MaroTh pi3Hy (QOTOUYTIUBICTB, KA 0OYMOBIIOETHCS,
SK TEHOTHUIIOM, TaK i B3a€MOJIEI0 TCHOTUITY 3 arpOKJIIMAaTUYHUMH OKa3HUKaMH
(pi3He MOeTHAHHS TEMIIEPATypy Ta AOBKUHH CBiTIIOBOTO 1H:). HeltpanbsHi 1o
¢otonepiony GpopMHu 3HAXOASATHCS MEPEBAKHO Cepell 3pasKiB peaucy riopuiis
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Bienna F,,XenenaF ta EckanaF Enza Zaden 3 Hinepnannis; riopuaie Moxos-
cekuil F, Ocinniii I'irant F| 3 6i1uM 3a06apBieHHAM KOPEHEIIONY Ta riopuy
3nara 3 >KOBTHM 3a0apBieHHAM KopeHerony — TM «lemioc» (Ykpaina).

FORMATION OF RADISH YIELD WHEN GROWING
IN BIOLOGICAL HYDROPONICS SYSTEMS

Kovalov M. M. — PhD of Agriculture,
Central Ukrainian National Technical University,
Nicolaskov80@gmail.com

The article experimentally investigates and substantiates the peculiarities
of radish crop formation of domestic and foreign hybrids in the conditions of a film
greenhouse of the Northern Steppe of Ukraine. A study was conducted on increasing the
yield of radish production of hybrids of domestic and foreign selection; an assessment
of early stemming during cultivation in spring and summer crop rotations, as well as
intensive light culture of the IV light zone of Ukraine was carried out. The expediency
of growing the researched hybrids of domestic and foreign selection when grown
in conditions of increased daylight hours and short-term exposure to low temperatures
at night has been proven.

As a result of the analysis of experimental data on the processes of growth and
development of plants of the studied radish hybrids of domestic and foreign selection,
the most sensitive to the photoperiod in all conditions of radish cultivation were among
the hybrids Ice Icicle F, and Celeste F,, samples of the hybrid Autumn Giant — in
conditions of spring crop rotation, hybrid Vienna F, rounded root shape — in conditions
of summer crop rotation and intensive light culture, hybrid Helena F, in conditions
of intensive light culture. Radish samples, most sensitive to photoperiod, belonged to
hybrids with white and yellow root colour. Photoperiod-neutral radish hybrids produced
by Enza Zaden: Vienna F|, Helena F| and Escala F,.

The least amount of marketable root crops was formed by samples of the hybrid
Ice icicle F, the plants showed non-simultaneous formation of root crops and a rapid
transition to the stemming phase. In the samples of the Helena F hybrid with a white
cylindrical tip, the rapid formation of cavities in the pulp of the root crop after it reached
technical ripeness was noted, which significantly reduced their marketability. Rounded
samples of the pink-red Vienna F| hybrid had significant fluctuations in marketability —
from 50 to 95%, which is a different reaction to growing conditions. Samples of the
Zlata F1 hybrid had dense juicy flesh, were not prone to early stemming and kept their
marketable qualities for quite a long time.

Keywords: biological hydroponics, radish, film greenhouse, marketability, yield.
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PUBOrOCMNOoAAPCbKE BUKOPUCTAHHA
MAJIUX BOOOCXOBULL, NMIBAHA YKPATHU
HA NPUKJALI BO3CIATCbKOrO BOJOCXOBULLA
MUKOJAIBCbKOI OBJIACTI
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OCHOBHUI TPUHIMIT PHOHUIITBA B MAIMX BOAOCXOBHIIIAX TOJIATAE B O/ICpKaHH]
MaKCUMaJIbHOTO OOCSTY TOBapHOI MPOAYKLIT 32 MiHIMAJIILHUX BHUTPAT, 32 OJHOYACHO-
ro MiITPUMAHHS SKOCTI BOJM, IO BiJIOBiJJa€ BUMOTaM OCHOBHHUX BOJOKOPHCTYBAadiB.
VY 3B’S13Ky 3 UM JIOLUIEHO 30UIBIINTH BUPOOHUIITBO PUOM 33 PaxyHOK BUKOPHUCTaHHS
KOPMOBHX BOJHUX OpraHi3miB. ParioHanbsHe puOorocnoaapchbke BAKOPHCTAHHS MaJIUX
BOJOCXOBHIII JJISl PI3HUX LiJIEH Ma€ CIUPATHCS Ha MIPUPOAHY KOpMOBY 6a3y. J[ist mporo
HEOOXiTHO 3HATH MPOAYKTUBHY 3JaTHICTh BOXOWMH IS Pi3HUX KOPMOBHX TPYI BOA-
HHUX OpraHi3MiB (MakpodiT, GiTOIUIAHKTOH, 300IIJIAHKTOH 1 TBapuHHUI O6eHTOoC). KoH-
KpeTHa HOpMa 3apuOJIeHHS MAJIUX BOJIOWM BU3HAYAETHCSI CTAHOM PO3BUTKY IPHPOIHOT
KOpMOBOI 0a3H, CKJIaJ0M IHTPOXYKOBAaHMX BHUJIB, MOJIKYJIBTYPOIO Ta IHTEHCHBHICTIO
JKUBIICHHS PI3HUX TPYN BOIHUX OpPraHi3MiB. POCIHHOINHI prOM CTaHOBISATH BEIHKHUI
iHTepec Iy BUPOOHHIITBA TOBAPHOI pUOH B MaJIUX 3POIIYBaHHUX i KOMOIHOBaHHUX BOJIO-
iimMax Ha miBaHI Yipainu. Lli BomoiMu XxapaKTepu3yIloThCS BUCOKOIO 010JIOTIYHOIO TIPO-
JYKTHBHICTIO Ta eBTPO(iKalli€l0 yepe3 CTiK MOKHUBHUX PEUOBHH 3 CLILCHKOrOCIOnap-
CBKHUX YTifb. [HTPOMYKIlisl POCTUHOIAHUX PHO OIOMETIOpPAaTOPiB MAE BEIHMKE 3HAYCHHS
y opMyBaHHi ixTioayHU TaKUX BOIOWM. 3 OHOTO OOKY, 1€ TO3UTHBHO MMO3HAYAETHCS
Ha CKOJIOTIYHOMY CTaHi BOIOWMH, OCKIIEKH KOHTPOIIOKTHCS MPOIECH eBTpodiKalii, a
3 iHIIOTO OOKY, 30UIBIIEHHS] PUOOTIPOYKTUBHOCTI TOCSTAETHCS 32 PAXYHOK yTHITi3amii
HaITUIIKOBOI OPTaHigYHOI PEYOBHHH.

[TpoBeneHHI JOCHIIPKEHHS BKa3ylOTh Ha Te, M0 (Hi3UKO-XIMIYHUN PEKUM BOAU Y
BoscisipkoMy BOIOCXOBHIINI OyB CTaOIIBHUAM 1 MaJI0 3MIHIOBABCS MIPOTSAIOM BereTarli-
HHOTO TIepioxy. BMicT OCHOBHUX OIOTCHHUX CJICMCHTIB, aHIOHIB i KaTiOHIB Bi/IIIOBi/IaB
HOPMAaTHBHHM BHMOT'aM JI0 SKOCTi BOJIM i iepeOyBaB y Mexax pHOOrocrnonapcbKux Hop-
MAaTWBiB. AHAII3 JOCIIHKEHb PiBHA HasIBHOCTI KOPMOBHX PECYPCiB IMIEPEKOHIIMBO CBif-
YHUTH NP0 BHCOKY OiOMPOXyKTHBHICTH BopoiiMu. Ha mincraBi mpoBeaeHUX po3paxyHKiB
BCTAaHOBJICHO, 1110 JUIsl 3a0€3MeYeHHs ONTUMAIIBHOT KUIBKOCTI pUOOITPONYKLIT 1 MiATpH-
MaHHs 010MeJIiOpaTUBHOTO e(eKTy, IIOKPAIEHHS EKOJIOTTYHOTO CTaHy, 3apUOJIEeHHS BO-
JIOWMH NTOBUHHO CTAHOBHTH 110 Oi1oMy amypy — 29 ek3/ra, o 61JIoMy TOBCTOIOOMKY —
506 ex3/ra, o crpokaromy — 182 ex3/ra, mo koporry — 562 ex3/ra.

KitrouoBi citoBa: Maiti BOZOCXOBHIIA, a0iOTHYHI YMOBH, KOpMOBa 6a3a, puOoIpo-
JyKTUBHICTH, OMIKYIBTypa.
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MocTtanoBka mpodaemu. EdexTnBHA eKcIuTyaTamis eKOCHCTEM MaluX
BOJIOCXOBHII] Pi3HOTO I[1JILOBOIO NIPU3HAYCHHS Mepe0adae OpraHizailito paio-
HAJIBHOTO BEJCHHS puOHOTO rocrnofapcTBa. OCHOBHUM MPUHIMIIOM PUOHUIITBA
Ha MaJIMX BOAOCXOBHUIIAX € OJep KaHHS MAKCUMYMY TOBapHOI MPOAYKIII 3 MiHi-
MaJbHUMH BUTPATaMH 32 yMOBH 30€pEXKEHHS SIKOCT1 BOAIH, 1110 38I0BOJILHSIE BUMO-
raM OCHOBHOTO BOJOKOpHCTyBaua. Panionanabpaa puborocnogapcbka eKCIuryaTa-
List MAJIMX BOJIOCXOBHIL IPYHTY€ThCS HA IPUPOIHiH KopMoBili 0a3i. Lle 3ymoBieHO
HEOOXIIHICTIO 3HAHHS MPOAYKTHBHUX MOMJIMBOCTEH BOJOHM 3a pi3HUMHU
rpynamMu KOPMOBHUX TigpoOioHTIB (Makpo®iTH, (iTOTIAHKTOH, 300TUIAHKTOH,
3000eHTOC). KOoHKpeTHI BenmnunHu 3aprOIeHHS MaJTUX BOAOCXOBHUII BU3HAYAIOTh
3a CTAaHOM PO3BHUTKY HPUPOJHOI KOPMOBOI 0a3H, BUAOBUM CKIIQJOM 1HTPOIY-
LEHTIB, MOJIKYJIBTYpH Ta KOPMOBUM KOE(IIIEHTOM Pi3HUX IPYI TIpoOiOHTIB.

Jlo takux Bomoiim BimHOCAThCA Bo3scistchke Bomocxopwuine (Mukona-
iBcbka obnacth, Hikononbchkuil paiioH), Ui SIKOTO TPOBEACHUI MOTepenHii
aHaiz JlepxkaBHUM BUIIUM HaBuajdbHUM 3akianoMm «XIAEY» MinictepcTa
ocBiTU 1 Hayku Ykpainu Ha 3amoBieHHS DPOII «YopHozybenko B.O.». Llinb
MIPOBEACHUX JOCIIKCHD MOJIATAE B TOMY, 1100 Ha 0a3i OTpUMaHUX MaTepiaiiB
3 TiAPOXIMIYHUX MOKA3HUKIB BOJH, KiJIBKICHOTO i SIKICHOTO CKJIaJy KOPMOBHUX
rizpo6ioHTiB, HASBHOCTI a0OpPUreHHO] 1 IHTPOAYKOBaHOI iXTiodayHu, 3anpoIo-
HYBaTH HalOUIBII CIIPUATIMBUI PEXKUM EKCIUTyaTalii CrelianizoBaHoro 03ep-
Horo ToBapHoro puoHoro rocnogapctea (COTPT) Ha 6a3i BogotiMu 3aMOBHUKA.

AHaji3 ocraHHiX mochaimkeHb i myOmikamiid. Jledinur 3emenbHux i
BOJIHUX PECYPCIB, 3HWKCHHS PIBHS €HEPro3ade3neyeHo T, BiICYyTHICTh MOX-
JIMBOCTI MiHIMaJILHOTO 3a0€3MeYeHHs] BOAONOCTAaYaHHs y TPaguLiiHUX pUO-
HUYUX TOCHOAApCTBaX POOIATH Ay:KE CYMHIBHOIO MEPCIEKTHBY 301IbIIEHHS
puborocnogapchbkux Mmionl Ta iX puOonpoayKTuBHOCTI. CTaH MOTipIIyeThCS
TUM, IO TOIBJIsI pUOU B YMOBAaX PUHKOBUX BIJIHOCHH JOCHThH JOPOTHU 3aXis,
3IaTHUN 3BECTH HaHIBEIlb JOIIIBHICT 11 BUPOIIYBaHHS B 0ararbox rocrojap-
cTBax. 3ano0iraouu po3mISHYTIH cUTYyallii HeOOXiTHUH MOIIYK Ta BUKOHAHHS
CHeIiaJIbHUX HAYKOBHX JIOCIJKECHb, 10 JTO3BOJIUTh 3ay4UTH B chepy iHTepe-
CiB pHOHOTO TOCTIONAPCTBA 3HAYHUI MaCUB IPUPOTHUX BOJONM, SIKi BMOXKYTh 32
PaxyHOK CBOiX MPOAYKIIIMHUX MOXKJIMBOCTEH 3a0€3MeUUTH OfCpPKaHHS TEBHOI
KUTBKOCTI LIHHOT B Xap4OBOMY BiJHOIIEHHI PUOOIPOIYKLIi BUCOKOI SKOCTI Ta
LIMPOKOTO aCOPTHUMEHTY 0€3 BHTPAT MPOBITHMX KOMIIOHEHTIB iHTeHCH]ikamii
[1, c. 17; 2, c. 24]. TlocTaBneHa MeTa AOCTIKEHh 3yMOBWIIA LIJIECIPIMOBaA-
HICTh OCBITJIEHHSI iHpoOpMaIii, 10 NpUBeeHa B CHELiaNbHIN JiTepaTypi, Mpu-
CBsiUeHii BogocxoBumiaM [3, c. 52]. Lis rpyna BomoiiM, B OCHOBHOMY IpeCTaB-
JIeHa MaJIMMH BOJOCXOBHIIAMHU, CTBOPEHUMH B pe3yJIbTaTi IiIeCIpsSIMOBaHOT Aii
JIFOJIMHY, TIOB’S3aHOT 3 HEOOX1THICTIO MEepepo3NoALTy BOTHOTO CTOKY B 4aci i
3a0e3eueHHs CTa0lIbHUX 3aaciB BOIHM JIJIS 3aI0BOJICHHS IOTPEO Pi3HUX BOJO-
KOpHCTYBauiB. BuMoru /1o Takux BogoiiM 00yMOBIIEH] iHTEpecaMi KOHKPETHUX
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BiJJOMCTB, III0 CTBOPIOE MPUCYTHIO CIIEIM(iYHICTh, sIKa 3HAXOAUTH CBOE BiJO-
OpakeHHsI B CYTTEBUX PI3HOMAHITHOCTSX, IO XapaKTEPH3YIOTh TiJpoJOriy-
HUHN, (I3UKO-XIMIYHHH, T1APOOIOTOTITHIN PEeXXUMHU Ta PAJl IHIITNX MTapamMeTpiB
[4, c. 65; 5, c. 77]. Ha miBmHi Ykpainn Mae Miciie 3HaYHHA (HOHI BOTONM, SIKi
OB’ s13aHi 3 ipUTaIli€l0, TEXHIYHUM BOJOMOCTA4aHHSM MPOMHUCIOBUX ITiIIPH-
€MCTB, MUTHI, peKpealliiiti, CnopTuBHi. TeHCHIIISI pOCTY iX IUIOIN] HAMITHIIACH
y 3B’SI3KY 13 3A1MCHEHHSM IIMPOKOT MpOrpamMu 0OBOAHEHHSI Ta 3POILICHHS apu/l-
HUX PETiOHIB, CTBOpEHHS Oe3nepeOiifHOro BOJOMOCTaYaHHs B 30HAX IHTEHCHB-
HOT'O 3eMJIEpOOCTBa, PO3BUTKY psAy Taily3ell HapOJHOTO TOCHOAAPCTBA, SIKi
nmoTpeOyroTh cTabiTbHOTO BOO 3abe3medenHs. [Ipuitmaroun 10 yBaru IiiboBe
NPU3HAYCHHS MaJMX BOIOCXOBHIL, SIKE IOB’S3aHE 3 aKyMYJILI€I0 1 CTBOPEH-
HSIM CcTaOlIbHUX 3aM1aciB BOAM IS MOTPeO pi3HUX raity3eil rocmonapioBaHHs, X
CTBOPIOBAaHHS 31MCHIOBAJIOCS HA KOIITH TOJOBHUX BOJIOKOPHCTYBadiB. 3 ypa-
XyBaHHSM THUIIOJIOTIYHAX MOXIJIMBOCTEH BOMOHM-TIOTIEPEAHHKIB JIOCITIKyBaH1
BOJOHMH HaJleXaTh NMEPEBAXKHO IO ABOX THUIIIB: PiYKOBOTO, TOOTO CTBOPIOBA-
JHCcA Ha OUIBHUIPIX MalIMX PIidYOK, 1X JonuMHax abo 3amiaBax; Ta HaJUBHOTO,
KU epedauae BUKOPUCTAHHS Ul HATOBHEHHSI BOJOIO IPUPOJHOTO OHU335
MICIIEBOCTI 3 YaCTKOBUM 11 00BasyBaHHsM [6, c. 125].

Bararo mignpueMcTB He 3MOINIH Biipa3y aJanTyBaTHCS B HeCTaOlIbHUX
€KOHOMIYHUX yMOBax Ha (poHI KapAWHAIBHUX 3MiH Yy CHCTEMi YIpaBIiHHS
BAPOOHHUIITBOM, 32 TOCTPOro AE(INUTy OOITOBMX KOIITIB Ta IHBECTHIIIHHUX
pecypciB, BUCOKHX KPEOUTHUX CTAaBOK 1 3HM)KEHHSI 3arajbHOrO PiBHS IUIATO-
CIPOMOXKHOCT] HacelleHHs. 3a TaKuX OOCTAaBHH Ta 3 ypaxyBaHHSIM HEKOHTPO-
JLOBAHOT'O POCTY IIiH HA OCHOBHI KOMIIOHEHTH MaTepiallbHO-TEXHIYHOTO 3a0e3-
TMIEYCHHS aKBaKyJIBTYPU BUKOHATH BECh KOMILUIEKC TEXHOJOTTYHIX BUMOT OO
IHTEHCUBHOTO BEJCHHS PUOHUIITBA BAAECTHCS AAJIEKO HE 3aBKIU. B pe3ymnbrari,
MPOTSITOM TIepIIoi MOIOBUHU 90-X POKIB MUHYIIOTO CTOIITTSI, IepeBakHa O1Ib-
IIICTh CTAaBOBHX PUOHMIIBKHX ITIAMPHEMCTB TiJ BIUIMBOM 00 €KTUBHUX (hak-
TOPIB JIMITYIOYOTO Xapakrepy, Oyia 3MyIlleHa BiIMOBUTHUCH BiJl 3aCTOCYBaHHSA
MOBHOTO 00csTY iHTeHCH(]iKaIliTHUX 3aX0/IB 1, B IIEPIIY Yepry, BiJ rOIiBIi puOH
SKICHUMH KOMOIKOpMaM#, BUTPATH Ha 3aKyIIiBIIO SIKUX HE BUIIPABIOBYBAINCH
KOIIITaMM, OJIEp>KaHUMH Bif peaiizamii mpoxaykitii. Takuii He3amporHO30BaHUH
NPUCKOPEHUH MepexiJ 10 HU3bKOBUTPAaTHUX (OPM BEAEHHS TOCHOAApCTBA 3
0o0OMekeHHUM piBHEM iHTeHCHUiKanii puOHUITBA, 10 TOTO K BUSBUBCS HE MiKPi-
TUIEHUM TIOBHOIO MipOIO BiIIOBITHOIO HOPMATHBHO-TEXHOJIOTIYHOIO 0a3010, 10
JIOMATKOBO YCKJIaHHUJIO CHTYaIlito. SIK HACIiIOK, BigOYJIOCh pi3Ke 3MEHILICHHS
00cATIB BUPOIIYBaHHA CTaBOBOI PHUOM, CKOPOTHBCS ACOPTHMEHT, 3HHM3HIACH
SIKICTh PHOOIIOCAIKOBOTO Marepiaay i ToBapHOI mpoAykiii. HaromicTs maiike
MOJIOBUHY TOBapHOi MPOAYKLII B OCTaHHI POKM CKJIaJaadl POCIMHOIAHI puOn
JAJIEKOCXiTHOTO KOMIUIEKCY, BUPOIyBaHHS SKHX HE OTpeOye MTy4IHOI TOAIBIII
1 Ja€ 3MOTY iCTOTHO MiJBUIIUTH PHOONPOAYKTUBHICTh, BHKOPHUCTOBYIOUH IIPH-
poaHuil GiomponyKUiiHUKI MoTeHian Bogoim [7, c. 3].
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Baxnueum daktopom 301MbLICHHS MPUPOAHOI PHOONPONLYKTUBHOCTI €
BBEAICHHS B aKBaKyJIbTypy POCIMHOIMHHMX BUAIB pHO, a TaKOXK AETpUTOQAriB.
i pubu 31aTHI 3aCBOIOBATH Ti KOPMOBI pecypcH ((iTOIIAaHKTOH, AETPUT, BUIIA
BOJHA POCIMHHICTB), AKI HE BKMBAIOTHCS 200 YaCTKOBO BKMBAIOTHCS MiCIle-
BHMHU BUJaMH. BOHM MarOTh KOPOTKI XapuoBl JIAHIIOTH 1 OJJHOYACHO 3 IIi/IBH-
LICHHSIM pPUOOIPOAYKTUBHOCTI CIPUSIOTH OIOJOTIUHIA Memiopallii BOIoWM i
THUM CaMHM CITPUSIOTH OKPAILICHHIO YMOB JUTS BUPOLTYBaHHA 1HIINX proO. Baxk-
JMBHUI YMHHMK MiABHLICHHS PiBHS iHTeHCU(iKalil puOHUILITBA — PO3LIIMPEHHS
MOJIIKYJIBTYPY BUPOIIYBaHUX PUO — 0COOIMBO BUKOPUCTAHHS TOBCTOJIOOUKIB Ta
aMypiB B CyMICHOMY BHPOIIYBaHHi 3 KOPOTIOM.

[MonikyneTypa — OIUH 3 HAMIIEBINIMX CHOCOOIB MiIBUIICHHS «BPOXai-
HOCTI» 1 3HHKEHHS cO0iBapTOCTI MPOAYKIii, MiABUIIEHHS €(EeKTUBHOCTI TOBap-
HOro puOHHUIITBA B 1iomy [8, c. 20]. IlominmeHHs eKOHOMIYHMX TTOKAa3HHKIB
MU TIepexofl puOHUITBA BiJl MOHOKYJIBTYpPH /O HOMIKYJABTYPH MOSICHIOETHCS
Mepul 3a BCe 3HMKEHHSAM KOPMOBHMX BHUTpAT Ha ONUHHIIIO Macd BHUPOILIYBaHOI
pudu B pe3yibTari TOTo, MO0 OUTHI i CTPOKAaTHil TOBCTOJOOMKH MPAKTUIHO
He moTpeOyroTh KoMOikopmi. Tak mpu mUToMil Basi pocanHoinHUX pud 20% B
00’eMi BUpOOHHMLITBA PUOH, KOPMOBHH KOEQIIIEHT I KOPOMa MiABUIIYETHCS
Ha 5% [9, c. 60].

KoHkpeTHi BennynHM 3apHOJIEHHS MajiX BOJOCXOBHII BHU3HAYAIOThH 32
CTaHOM PO3BUTKY MPUPOIHOI KOPMOBOT 0a3u, BUAOBUM CKJIAJIOM iHTPOAYIICHTIB
MOJIKYJIBTYpH T2 KOPMOBUMH KOe(illieHTaMu Pi3HUX Tpyn riapoGionTis. [Ipn
LBOMY KOPMOBHI1 KOS(IIiEHT AT BCiX 30H YKpaiHU CTAaHOBUTH: MAaKpOQiTH Ta
¢iTorankToH — 50, 300MIaHKTOH — 6, M’siKui 3000eHTOC — 5. IlpUpicT iHAN-
BiyanbHOI MacH iHTPOAYIIEHTIB MPOTATOM OJHOTO BETeTAL[IIfHOTO CE30HYy CTa-
HOBUTH 3ay1exkHO BiJ 30HU 400—500 1. V 3B’513Ky 3 HEOOXIHICTIO HOPMAaJIHHOTO
(GyHKIIOHYBaHHS IPUPOTHUX EKOCUCTEM MAJIUX BOAOCXOBHII MOKIIMBE CIIOXKH-
BaHHsI MTPOYKOBaHOI OpraHiuHOI PEYOBHHM HE MOBHHHE mepeBumryBatu 50%.
Cran po3BHTKY NPHUPOAHOI KOPMOBOI 0a3u BimoOpaxkae MPOLYKTUBHI MOKIIH-
BOCTi BOJJOMM i BU3HAYA€ETHCSI CYKYITHOIO KUTBKICTIO OPTaHIYHAX PEYOBUH, TIPO-
IQYKOBaHMX KOPMOBUMH TiIpoOioHTaMu pisHUX TpodiuHuX piBHIB [10, c. 81].

[Ipu BupilIEHH] TUTaHb, [TOB’I3aHUX 3 MiABUIIEHHIM €(EeKTUBHOCTI pHO-
HUIITBA, BUKIIFOYHOTO 3HAYCHHS Ma€ iH(OpMaIlisi 10 MPOTHO3yBaHHIO PUOOIIPO-
IOYKTUBHOCTI i BU3HAUEHHIO 11 (aKTopiB, 10 NPUPOAHiKA pHOONPOAYKIIT MamTux
BOJIOCXOBHII] i METOAaxX ii MiJIBUIICHHS, PO3pOoOIli MPUHIHUIIB Kiacugikarii 3
ypaxyBaHHSM cIlel(iyHOCTI eKCITyararii rpyny BOAOHM, 10 PO3IISAAI0THCS,
1 eKOHOMIYHOI OOTPYHTOBAHOCTI LUISAXIB 1 METOJIB MiJBUILEHHS PE3yJIbTaTHB-
HOCTI pUOHHUIITBA HA MAJIMX BOAOCXOBHINAX [4, C. 66].

Puborocnomapchka eKcIuTyaTalliss MajuX BOJIOCXOBUII 0a3yeThCs Ha
BI/IMOBIIHIM MiATOTOBI[I BOJOWM Ta HIOPIYHOMY 3apUOJICHHI IBOTOJITKAMU
paHO BOCEHHM a00 BECHOI0 CTaHJAPTHUMH PIiYHSKAMHU 3 1HAMBIITyalbHOIO
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Macorw He MeHIne 25 T. Y 3B 53Ky 3 THUM, L0 BOAOHMA HE CITyCKHA, 1 3HAYHY
4acTHHY pUOHOI MPOAYKLIi HE BUIOBIIOIOTH, Y BOAOKWMAaXxX BifOyBaTHMEThHCS
HAKOIMYEHHsI OCOOMH cTapuoro BiKy. TomMy B HAacTymHi CE30HHM BHHHKAE
HEOOXiJHICTh KOpUTYBaHHS 3apuOiieHHs. BuinoB pubu cTapiioro Biky 3 Belu-
KO0 Macol0 iCTOTHO BIUTMHE Ha €(eKTHUBHICTh BUPOOHUITBA pUOHOT IPOAYK-
1ii 3a paxyHOK MiJBUILEHHS peai3aliifHol LiHN Ta 32 PaXyHOK PO3IIUPEHHS
pUOOTIPONYKIIis 32 PaxyHOK PalioHAJIBHOTO BUKOPHCTAHHS MPHUPOTHOI KOp-
MoBoi 6a3u ctanoButuMe 280 kr/ra [11, c. 68].

[TizcymoByrour JiTepaTypHHl OIS CyYacCHOTO CTaHy PHOHMIITBA Ha
MaJInX BOJOCXOBHIIAX CJiJl HATOJIOCHTH HA TOMY, IO BUKOPUCTAHHS MPHPO-
HUX 32 MOXO/PKEHHSM aKBaTOPil 3 ypaxyBaHHIM iX TpaHCopMallii, puOHUIITBO
Ha 1X 0a3i Moxke OyTH e()eKTUBHUM 1 EKOHOMIYHO JOIIJIBHUM 32 YMOB 3aCTOCY-
BaHHS BIAMOBIIHUX TEXHOJIOTIN.

Marepianu i MeTonu gociinxkeHHsi. B 0CHOBY prOHNYO0-010J0TIHHOTO
00IpyHTYBaHHS ITOKJIAJICHI pe3YJIbTaTH TOCIiIKEeHb, sIKi OyJIU IPOBECHI IPOTA-
rom BererarniitHoro nepioxy 2020 poky Ha 6a3i Manoro Bo3cisitcbkoro Bogocxo-
Buma mwionieto 90,0 ra, po3ramoBaHoro B ¢. BoscisiTcbke €1aHenbkoro paifony
MukonaiBcbkoi 001acTi.

BuBueHHS riAponoriyHoro Ta (i3UKO-XiMIiYHOTO PEXUMY MPOBOIMIOCH 3a
MeTomukoro [12, ¢. 78]. Ha 3aranmpHuii TimpoxiMiuHMiA aHauti3 Oyino BimiOpaHo i
00po6neno 24 npobu. BuBueHHS cTyneHi pO3BUTKY BHILOI BOAHOI POCIMHHOCTI
3aidicHIoBaM o metoauii [13, c. 74-89; 14, c. 100-250]. Y mporieci BUBYCHHS
PO3BUTKY (iTOILIAHKTOHY OyJ10 BifiOpaHo Ta mpoaHasizoBaHo 18 mpod. Marepian
JUTS. BUBYCHHS 300TUIAHKTOHY BiJIOMPAJIH 3a JOTIOMOT'OK KUThKICHOT ciTku J[xei.
3arajpHa KiJIbKICTh 300IUTAaHKTOHHUX Tpo0 ckiana 18. OuiHka 4ucenbHOCTI Ta
BU3HA4YEHHs1 Oi0MacH TigpoOiOHTIB MPOBOAMIMCS 32 MeToauKamu [ 15, c. 17-30].
3000eHTOC, 3aranbHa KiJbKICTh BiIiOpaHUX Mpod sKoro ckiana 32, BimOupanu
cepemHpOr0 MOMeITio THoueprada [lerepcena 3 mwiorero 3axorieHns 0,025 M2,
Opranizmu po30upalii Ha TAKCOHOMIYHI TPYNH 1 BU3HAYalM iX BHUAOBY NpUHA-
JIEKHICTB [16, c. 25-120]. M’sikuii OeHTOC 3BaXKyBalM HA TOPCIOHHHX Tepe3ax
BT-500, uepenamiok — Ha TexHigHuX Tepe3ax BJIKT-500. Po3paxyHku Teopetny-
HO-MOXKITUBOT MTPOAYKLI1 MPUMOPCHKHUX MPOBOMIIH 32 JAHUMHU OPAIIOBaHb YCiX
JIAHLIOTiB IPUPOAHUX KOPMOBHX pecypciB. [Ipu npomy npuiimanu P/B xoediri-
€HTH 3alpOTIOHOBAaHI 3 JIiTeparypHuX AaHux [1, c. 20-22].

3anpornoHoBaHUN METONWYHMIA MiJX1J A€ MiACTaBy JUIs 00’ €KTUBHOTO
BU3HAYEHHS MPOAYKIIHHAX MOXKIIMBOCTEH, a TAKOXK JO3BOJISIE BU3HAYUTH CKIIal
ONTUMAJIBHOTO CKJIAJY iXTiohayHH JUisl 3apUOJICHHS BOJOCXOBHUIIA 3 ypaXyBaH-
HSIM Xap4yOBHX BIOA00AHb BiJIIIOBIHUX BUIIB PUO.

Pe3ynbTratn gocaimkennb. BoscisiTchbke BOAOCXOBHILE pO3TALIOBaHE
y OpyTili arpokiIiMaTH4HiA 30HI y MiBHIYHO-3axiJHIHA YacTHHi MHKOIaiBChKOT
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oOmacti 1 3a CBOIM MpPHU3HAYCHHSM BITHOCHUTHCS JIO IpUTAIlIMHUX BOJOUM i
BOJIOMM prOOTOCIOAapPCHKOTO BUKOPUCTAHHS.

KinbkicHe Ta sikicHE CIIIBBIAHOLICHHS PO3YMHEHUX Y BOA1 XIMIYHUX KOM-
MOHEHTIB Ta Ta3iB, KOHLEHTpalis OiOTeHHUX PEYOBHMH Ta JMHAMIiKa iX 3MiHH
€ TOJIOBHUMH (pakTopamu, Mo (OPMYIOTh 1HTEHCHBHICTh MPOTiKaHHS 0ioJ0-
riYHUX TpoueciB. B mpoMy 3B’A3Ky AJs OLIHKH yMOB MEMIKaHHS puO Oymn
MpoaHaji3oBaHi AaHi XiMi3My Boau y Bo3cisTChKOMy BOJOCXOBHIII, CydacHa
1 3HAYHOIO MipOI0 XapaKTepHa ce30HHa AuHamika. [Ipo3opicTe Boau Oyna Haii-
MEHILIOI0 y CePEANHI CEpIHS, OCKUILKU BOHA 3aJieKalla Bil iIHTEHCUBHOCTI PO3-
BUTKY IUIAaHKTOHY. B 11e#f e yac BiAMiueHNnH TeMneparypHuii MaKCHMyM BOJIH,
MepMaHraHaTHa OKHUCITIOBaHICTh gocsaraia 8,0 MrO/am’, akTHBHA peakiiis cepe-
JOBHUIIIa BHACTIIOK IbOTO Oyna jyxHot. Kommiieke nux ¢akTopiB 3yMOBHB i
3HWKEHHS BMICTY PO3YMHEHOTO y BOJIi KUCHIO. KONMBaHHS KHCHIO, B 3aJI€)KHO-
CTi Bij mepiomy BereTamiitHoro ce30Hy KomuBanach Bix 2,07 mo 4,5 mrO/am?, o
LIJIKOM CIIPUSITIUBE JIJIS IUXAHHS Ta KHUBJICHHS Tipo0ioHTIB. XiMIuHUHN CKIIa]
BozM Bo3cisATChKOTO BOJOCXOBUIIA OYB CTAOUTLHUM, SIKUH MPAKTHYHO HE 3a3Ha-
BaB ICTOTHUX 3MiH MIPOTATOM BereTaliifHoro nepiony. Jleske BiAXUICHHS Maln
MMOKAa3HUKU O10T€HHUX PEYOBUH — a30Ty i pocdopy. BmicT ocHOBHUX Gi0OTeHHUX
€JICMCHTIB, aHIOHIB Ta KaTiOHIB BiAMOBIaB HOPMATUBHUM BHMOTI'aM JIO SIKOCTI
BoM i OyB y Mexkax puOHu4unx HopM: N — 0,35; P — 0,15 mr/nm?; anionu ckia-
namu: HCO? — 71 mr/am®; C1- — 36 mr/mm?®; kationn Ca? — 53 mr/om’, Mg?* —
37 mr/am?, Na* + K — 34 t/am3. ¥V 1ioMy mOKa3HUKH BiAIOBIIAI0TH BUMOTAM
e(eKTHBHOTO BeJICHHS PUOHUITBA y TETNIOBOJHHUX TOCHOAAPCTBAX.

Hnst orpumanHs iH(opMmanii o0 cTaHy HPUPOJHOI KOPMOBOI 0a3u
cTaBiB Oyn0 JOCHIIKEHO KUIBKICHI TOKa3HHKH PO3BUTKY (DiTOIUIAHKTOHY,
300IUIaHKTOHY, IO Jaj0 MiJCTaBH JJis BHU3HAYCHHS KOPMHOCTI aKBaTOPIH.
3HaueHHs MPOAYLCHTIB y BOJOMMI, SIKi MpeAcTaBieHi (QIoporo akBaropiil, mae
JIy’Ke BEJIMKE 3HAYCHHS, TaK SK BiJl IX CKJIaJy, CHIBBITHOLICHHS, YUCCIILHOCTI 1
OilomacH 3a1eXHUTh PO3BUTOK KOHCYMEHTIB pi3HOTO TpodiuHoro piBHs. Hacam-
nepes, AMHaMiKa PO3BUTKY 1 PO3MOBCIOMKEHHS (DITOIIAHKTOHY 1 MakpodiTiB,
OCHOBHHX MPOIYLEHTIB TIEPBUHHOI OPTaHIYHOi PEUOBHHH, 3aJI€KHUTh Bill pSAAY
(akTopiB HANBAXIIMBIMIMM cepell KX € (Hi3UKO-XIMIUHI MapaMeTpH cepemo-
BuIIa. Buxos4uu 3 1poro, QiTOIIAHKTOH 1 MAaKpO(]IiTH € BATOMUMU CKJIQJIOBUMU
KOPMOBOTO pecypcy.

CroctepiraeThCs TEHIEHIIS PIBHOMIPHOTO HapollyBaHHA Oiomacu ¢ito-
IUTAHKTOHY BiZl BECHU 10 OceHi. [Ipy HpoMy MiKOBi MOKa3HUKH OioMac CTBOPIO-
I0Th CHHBO-3€JIEH] BOIOPOCTIi B ceprHi 1 BepecHi — 18,5-21,4 r/m?, 3a paxyHOK
MacoOBOTO PO3BUTKY MIKpoLHMCTica Ta adaHI30MEHOHa, AKi MPaKTHYHO y BCIX
MpiCHUX BoAOWMAax MiBAHS YKpaiHU JAEMOHCTPYIOTh TaKy IMOBEIIHKY B apKi
Micsi JliTa. 3eseHi BOZOPOCTI MPOTATOM BEreTaLliifHOTO Mepiofy, OKPiM CepIHS,
3aBXKIIM MaJlil IOMiHYyI04e MOJIOKEeHHS B OioMaci, 10 MOB’S3aH0 3 OTHOTO OOKY
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OUIBIIMMH PO3MipaMH KITITHH 1 O17BIINM BUIOBUM CKJIAZOM. AHaNi3 PiBHS PO3-
BUTKY (DITOTUTAHKTOHY BOJOWM BKa3ye Ha Te, 110 iICHY€ BUpa)KeHa TCHICHIIS
30UTBITICHHS OiOMacH IJIAHKTOHHUX POCIIMH B 3BOPOTHIH 3aJIeXKHOCTI Bif] piBHS
PO3BUTKY BHIIOI BOTHOI POCIMHHOCTI, [0 MU OB’ A3YEMO 3 TpaHC(hopMaIliero
OlOTeHHUX €JIEMEHTIB B IMPOIECi CIIOKUBAHHS X BHUITUMHY i HUKYHUME POCITH-
Hamu. PiBeHb pPO3BUTOK (DITOILIAHKTOHY Na€ MiJCTaBH BBa)KaTd JOIUILHUM
OTpPUMAaHHS 3HAYHHUX 00CSTIB pUOOIPOAYKIIii 32 paxyHOK 01710T0 TOBCTOIOOHKA.

Buma BosHa pocIMHHICTE 3aiiMae TOCUTH 3HAUYHI IUIONII 1 30CepemKeHa
MTepeBaKHO Y3MOBK OeperoBoi iHii. CTymiHb 3apOCTaHHS KOTMBAETHCS B MEKAX
HOpMHU Bix 5 mo 15% Bix 3aranprOi TuTOmi. Cepemust 6iomaca MakpodiTiB 1Mo
JTOCITI/KYBAaHUM CTaHINsIM ckianaita — 265 r/m?. Tloka3Huku Giomacu BUIION
BOJHOT POCIIMHHOCTI CBi4aTh MPO 3HAYHI 3amacy MpOAyKUil MakpodiTiB, sKi
HE BHKOPHCTOBYIOTHCS 32 BiJICYTHOCTI €(DeKTHBHUX CIIOKHMBaUiB, a came 01510ro
amypy. [Ipu 11poMy, B 30HI HAIMIPHOTO 3apOCTAHHS BiAMIY€HO MOTiPIIEHUH €KO-
JIOTIYHUH CTaH, SAKWH CYMPOBOKYETHCSA ACCTPYKIIHHUMHE TPOIIeCaMH, YTBO-
PEHHSIM TIHBOBHUX JIISTHOK MEPENIKOKAIOUNX Tpoliecy (poTocuHTe3y, nediuTy
KHCHIO BHACITIIOK PO3KJIaAaHHsI 3HAYHOT KUJIBKOCT] OpraHiuHOi peYOBHHH, HAKO-
MUYCHHSM JCTPUTHUX MAC 1 TiIBUIICHUM BMIiCTOM CiPKOBOJIHIO.

300ILTaHKTOH MPEICTABICHUH MepeBaKHO APiOHUME (popMaMu KoJloBep-
TOK, TIJUIICTOBYCHMH 1 BECIIOHOTUMU pakormomionnmu. Cepen HUX 3a BHIOBUM
PI3HOMaHITTSIM TEepPeBaKalOTh TULIACTOBYCI MO cKIIanaroTh 44%, MOTiM KOJIO-
BepTkH — 39% 1 Becnonori — 17%. Crnig 3a3Ha4UTH, 110 HAWBUINI TOKa3HUKU
Oiomacu BiamiueHi y kBiTHI — 8,54 r/M® 3a paXyHOK MacoBOTO PO3BUTKY T'ij-
JSICTOBYCHUX PAaKOMOMIOHMX, MOTIM X KOHIIEHTpALisl iCTOTHO 3MEHILIYETHCH.
CepenHbOCE30HHA KOHIICHTpALLIS 110 BOJOIMI ckiaia 3,7 r/m* . PiBeHb pO3BUTKY
300TUTAaHKTOHY JIa€ TMiJICTaBU BBaXKAaTH JIOUUJILHUM OTPHUMAaHHS TICBHOT YaCTHHU
pUOOTIPOMYKITi 32 paxyHOK CTPOKAaTOTo TOBCTOJNIOOWKA. [IeBHI MepCHeKTHBH
CTOCOBHO PaIliOHATBHOTO BHUKOPHUCTAHHS KOPMOBOi 0a3u MOXYTh OyTH TIOB’sI-
3aHi 3 riopuaHIMH GopMamMu OLIOTO i CTPOKATOTO TOBCTONIOOWKIB, SIKi 3AaTHI
JIETKO TIEPEXOIUTH Ha CHIOKUBAHHA SIK (DiITOINIAHKTOHY, TaK 1 300IJIaHKTOHY.

B cknani 3000€HTOCY JOCIHIIKYBaHOTO BOJOCXOBUINA HaiOiIbIe pO3-
MOBCIO/DKEHHI JIMYMHKKA XIPOHOMiJ. 3arajbHa CepeAHbOCE30HHa Oiomaca
3000€HTOCY CKiIafana 5,6 r/m2.

KonkpeTHi BeTnanHM 3apHOICHHS MaIMX BOJXOCXOBHII i BUIOBUI CKITaI
IHTPOIYLICHTIB MOJIKYJIBTYpH BH3HAYAIOTHCS 3a PIBHEM PO3BHUTKY OCHOBHHX
KOMIIOHEHTIB PUPOIHOI KOPMOBO1 0a3u Ta KOPMOBUMH Koe(illieHTaMH Pi3HUX
rpyn rigpo6iontie. [Ipu npomMy KOpMOBiI kKoe(illieHTH AJisi BCiX 30H YKpaiHu
YCTaHOBJICHO HACTYIHI: Makpodith i QitormankToH — 50, 300MIaHKTOH — 6,
M’ KU 3000€HTOC — 5, MOTFOCKH — 15. J1J1s1 3a6e3neuenHss HopMaabHOTO (DyHK-
LIOHYBaHHS IPUPOIHUX €KOCHCTEM BOAOMM MOXKJIMBE BHIIYUECHHS NPOLYKOBa-
HO1 opraHiuHoi pe4OBHUHH, TOOTO ii CIIOKMBAHHS IITYYHO CTBOPEHUMH 1XTioIe-
HO3aMHu, 1110 He NOBUHHE nepeBuiyBatu 50% Bix npomyKuii.
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Cran pO3BUTKY NPUPOTHOI KOpMOBOI 0a3W BimoOpa)kae MPOAYKTHBHI
MOXITUBOCTI BOAOIMM 1 BU3HAYAETHCSI CYKYIMHOIO KUIBKICTIO OpPraHiuyHUX peduo-
BUH, MPOAYKOBAaHHX KOPMOBHMH TigpoOioOHTaMH BCix TpodiuHHX piBHIB. 3a
paxyHOK Makpo(iTiB MO)KHA OTPUMYBATH MOTEHIIIHY pubonpoaykuito bizoro
amypa Ha piBHi 14,5 Kr/ra, 10 Ha BCIO TUIOILY CTaHOBUTUME 2,6 T. HaiiGinbie
MOTEHLIHHOI prOomponyKuii QopMyeThCs 3a paXyHOK KOpOIa, SIKWH 37aTeH
3a0e3MeYnTy el mokazHuK Ha piBHI 281,0 kr/ra, mio B mepepaxyHKy Ha BCIO
wiomy craHoButuMe 25,3 T. Ha apyromy Miclii, moTeHLiiHa pruOONpOIyKILis
(hopMy€eThCS 32 PaxyHOK IHTEHCHBHOTO PO3BHUTKY (DITOIUIAHKTOHY, 38 PaxXyHOK
SIKOTO MOYKHa OTpuMyBaTH 253,4 Kr/ra 0i10r0 TOBCTOJIOOMKA, B IEpepaxyHKy Ha
BCIO TUTONTy BO3CIsSTCHKOrO BOAOCXOBUINE 3arajbHUIN MOKa3HUK CTAHOBUTHME
Ha piBHI 22,8 T. 3a paxyHOK CTPOKAaTOro TOBCTOIOOWKA MOXIIMBO OTPUMYBATH
MOTeHHiHHY pubonpoaykKito Ha piBHI 91,3 kr/ra, abo 8,2 T 3 yciel ruromi. 3ara-
JoM 3 yciel o Boscistcbkoro BogocxoBuma (90 ra) MokHa OTpUMYBaTH
55,6 T 3a paXxyHOK BUAIB puO, 10 BCENAIOTHCA. OCKIIBKH BOJOCXOBHUIILE HE
CIIYCKHOTO THUILY, B 3aJIE)KHOCTI BiJl TUCKY IPOMHCITY, IpUHMaeMO KoeQilieHT
BuoBy (K ) — 0,4, mo cranopurume 35,3 T pubHOI MPOYKILi.

Hnst 3abe3neueHHs HEOOXiMHOI KiBKOCTI pHOHOT MPOAYKUIl 1 migTpH-
MaHHs OioMeNiopaTHBHOTO e(eKTy, MOKpAIIEHHsI €KOJIOTIYHOTO CTaHy, 3apH-
OJICHHS BOMOWMH MOBUHHO CTAaHOBUTH 10 Oitomy amypy — 29 ek3/ra, o Ginomy
ToBCTONIOOMKY — 506 ek3/ra, mo cTpokaromy — 182 ek3/ra, mo kopomy — 562 ek3/ra.

BucHoBku i mpomo3umii. Ximiuauid ckiiaj Boau Bo3cisTchkoro Bojo-
cxoBuila OyB cTa0inbHUM. BMICT OCHOBHUX Oi0T€HHUX €JIEMEHTIB, aHIOHIB Ta
KaTIOHIB BIJNIOBiJJaB HOPMaTHMBHUM BHUMOTaM JO SIKOCTI BOIHU i OyB y Mexkax
PUOHUYUX HOPM.

AHali3 mpoBeIeHUX IOCTiIKEHb PIBHA PO3BUTKY KOPMOBHX PECYpCiB
MEPEKOHJIMBO CBIIYUTH MPO BHCOKHH OiOMPOAYKIIHHMN MOTEHIiad BOJOCXO-
Buma. biomacu KOpMOBUX TigpoOiOHTIB MalOTh AMHAMIYHUKM XapakTep, L0
Opi€EHTY€ Ha NOUIIBHICTH MOCTIHHOTO MOHITOPHHTY JJIsl KOPEKILii 00csriB 3apu-
OJICHHS 1 BUJIOBY.

Hnst 3a0e3neueHHs HEOOXiMHOI KiIBKOCTI pHOHOT MPOAYKUIl 1 migTpu-
MaHHS OioMeniopaTHBHOTO e(eKTy, MOKpAIIEHHsI €KOJIOTIYHOTO CTaHy, 3apH-
OJICHHS BOMOWMH MOBUHHO CTAaHOBUTH 10 Oitomy amypy — 29 ek3/ra, o Ginomy
ToBCTONIOOMKY — 506 ek3/ra, mo cTpokaromy — 182 ek3/ra, mo kopony — 562 ek3/ra.

59



BodHi iopecypcu ma akeakynemypa, 1(13) /2023

FISHERIES USE OF SMALL RESERVOIRS IN THE SOUTH
OF UKRAINE AS AN EXAMPLE OF THE VOZSIAT
RESERVOIR OF MYKOLAIV REGION

Kutishchev P. S. — Candidate of Biological Science, Associate Professor,
Shevchenko V. Yu. — Candidate of Agricultural Science, Associate Professor,
Kherson State Agrarian and Economic University,
kutishchev.p@gmail.com, shevchencodejerson@gmail.com

The main principle of fish farming in small reservoirs is to obtain the maximum
volume of marketable products at minimum costs, while simultaneously maintaining
water quality that meets the requirements of the main water users. In this regard, it is
advisable to increase the production of fish due to the use of fodder aquatic organisms.
Rational fishery use of small reservoirs for various purposes should be based on the
natural fodder base. To do this, it is necessary to know the productive capacity of the
reservoir for various feed groups of aquatic organisms (macrophytes, phytoplankton,
zooplankton and animal benthos). The specific stocking rate of small reservoirs is
determined by the state of development of the natural fodder base, the composition
of introduced species, polyculture and the intensity of nutrition of various groups of
aquatic organisms. Herbivorous fish are of great interest for commercial fish production
in small irrigated and combined reservoirs in the south of Ukraine. These reservoirs
are characterized by high biological productivity and eutrophication due to nutrient
runoff from agricultural land. The introduction of plant-eating biomelioration fish is of
great importance in the formation of the ichthyofauna of such water bodies. On the one
hand, this has a positive effect on the ecological state of the reservoir, as eutrophication
processes are controlled, and on the other hand, an increase in fish productivity is
achieved due to the disposal of excess organic matter.

The conducted research indicates that the physico-chemical regime of water
in the Vozsiatsky Reservoir was stable and changed little during the growing season.
The content of the main biogenic elements, anions and cations met the regulatory
requirements for water quality and was within the limits of fishery regulations. The
analysis of studies on the level of availability of fodder resources convincingly indicates
the high bioproductivity of the reservoir. Based on the calculations, it was determined that
in order to ensure the optimal amount of fish production and maintain the biomelioration
effect, improve the ecological state, the stocking of the reservoir should be 29 carp/ha
for white carp, 506 carp/ha, and 182 carp/ha, for carp — 562 copies/ha.

Keywords: small reservoirs, abiotic conditions, feed base, fish productivity,
polyculture.
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Binpmry wactuHy BomHOTO (GOHIY YKpalHM CKIIaIaloTh INTYYHI BOXHI 00’€KTH,
Yy CTPYKTYpi SKHX, OUIBIIY YaCTHHY CTaHOBJISATH MaJli BOJOCXOBHINA PI3HOTO LIJIbOBOTO
npusHadeHHs. [lITy4Hi BoxHI 00°€KTH AaHOTO THIy PO3MIlLIEHI 1Mo TepuTopii Ykpainu
BKpail HEpiBHOMIpPHO, 1[0 ITEBHOIO MipOIO MTOB’S3aHO 3 MPUPOJHUM PiBHEM BO/103a0€3-
MEYCHOCTI aJMiHICTPAaTHBHO-TEPUTOPIAEHIX 00NACTEeH Ta KIIMATHIHUMHE OCOOINBOC-
TSMU PETiOHIB.

Y mpocTopoBOMY BiAHOIICHHI, HAHOIIBIIA YacTKa MalWX BOJOCXOBHII MPH-
najae Ha miBaeHb Ykpainu. ExonoriuHi yMOBH, SIKi CKJIaJIMCS Mijl BIULIMBOM IPYHTOBO-
KJIIMaTHYHUX YMOB Y MaJlMX BOAOCXOBHIIAX MiBJHA YKPaiHH € JOCUTH CHPUSTINBUMHU
JUIsl BEJCHHS] pUOHHIITBA.

Mertoto cTarTi cTaB aHasli3 MOTEHIially MajWX BOJOCXOBHI IIBIOHS YKpaiHH
3 TOYKH 30py pHOOTOCIIONapChKOI eKCILTyaTallii.

OO0’ €exT TOCTIIHKEHAS — MaJli BOJOCXOBHIIA MiBAHS YKpaiHH.

IIpeamer — 0cOOIMBOCTI pUOOrOCIOAAPCHKOT SKCILTyaTallil MaIuX BOIOCXOBHIIL
MiBAHA YKpaiHu.

[Tix yac gocmimkeHHs OyJl0 BUKOPHCTAHO TaKi METOAW: MaTeMaTHYHUM, aHAaTi-
TUYHUH Ta CTAaTUCTUYHUI.

UwceHHI HayKOBi TOCIIIKEHHS CBIIYATH PO Te, IO MaJli BOJXOCXOBHUIIIA ITiBIHS
Ykpaiau MatoTh 3HAYHUNA O10TIPOMYKIIHNN OTeHIIa. 3 OmIsAy Ha 3HAYHI MPOAYKITi-
HHI MOXITMBOCTI, MaJli BOJIOCXOBHIIIA MIBHS € IIEPCIIEKTUBHUMU 00’ €KTaMu [yisi puoo-
roCIOJapChKoi eKCILTyaTarii.

VY Mipy cBo€i cTHXiHHOI c()OpMOBaHOCTI, iXxTioayHa MaIMX BOJOCXOBHUIL Mae
0igHUiT BUIOBHUIT CKIaM, SIKMH TPEACTABICHHIN ITIEPEBAYKHO MaJIOLIHHUMH BUIaMU pUO.
Taxwii BUIOBHII CKIIa He iependadae parioHaTbHOTO BUKOPUCTAaHHS 010TPOMYKITIHHO-
0 IOTEHIialy UX MITYYHMX BOZOWM, 110 B CBOIO YEPr'y BIUIMBA€E HA €KOJIOTTYHUH CTaH
MaJIuX BOJIOCXOBHII TiBJHS.

Bcenenns 1iHHUX BUIB pr0 B Majli BOJOCXOBHIIA JO3BOJUTH 3MEHIIIUTH IPO-
B eBTpodikamii Manux BOJOCXOBHII 32 PaXyHOK CHOXXHBaHHSI IMPUPOIHOI KOPMOBOL
0a3u, a TaKOXK 301TBIINTH €KOHOMIYHHH €eKT BiJ pHOHHUIITBA 32 PAXYHOK MiHIMaJIb-
HUX 3aTpart.

B o3HaueHOMY KOHTEKCTi, IEPCIIEKTHBHUMH € ITOANbII HAyKOBi TOCIiIKEHHS
ripo06ioNIOriYHUX MOKA3HUKIB MAIUX BOJOCXOBHIIL IIBAHS YKPaiHU 3 TOUKH 30py pHOO-
roCIOJapChKoi eKCILTyaTarii.

KitrouoBi ciioBa: Malti BOJIOCXOBUIIIA, O10TPOTYKTHBHICTS, iXTiodayHa, pHOOIpo-
IyKTUBHICTH, BOJHI OiopecypcHu.
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[ocTanoBka nmpodaemu. Teputopis Ykpainu nyxe noOpe 3abesneueHa
BOJHUMH pecypcaMu. 3a BEIMYHHOIO BOTHOTO (OHIY, Hama JepkaBa 3aiimae
OJTHE 3 IepIIrX Micti y €Bpori. 3rigHo 3 BomHnM komekcoM YKpainu, 70 BOIHOTO
(hoHIY BITHOCATHCS TaKi TPy BOJ: IITYYHI BOAONMI; TIOBEPXHEBI BOAM; ITiJI-
3€MHI JKepelia Ta BOJIU; TepUTopialbHe MOpe Ta BHYTPIIIHI MOPCHKi BoaH [7].

Mauti BomocxoBuILla YKpaiHM MalOTh pPi3HE LiJbOBE MPU3HAUCHHS Ta €
JOCUTH IEPCIIEKTUBHIUMU 00’ €KTaMH 3 TOUKHU 30py PHUOOTOCTIONAPCHKOT EKCILTY-
aTarfii, o i BUKIIMKAE 10 HUX 3HAYHUN HAyKOBHH 1HTEpecC.

AHaJi3 ocTaHHIX gocaiTKeHb i myOmikaniii. [{ima HU3Ka BITYN3HIHUX
HayKOBIIiB 3aiiMajiach JOCIiIKCHHSIM MaJIMX BOAOCXOBHUIL YKpaiHM, 30KpeMa i
niBaeHHoro ii periony [1-3].

3HauHy YacTUHY BOAHOTO (POHIY CKIAJaloTh Majli BOAOCXOBHUINA, SIKi
MAalOTh ICTOTHI BiIMIHHOCTI Bijl IPUPOJHUX BOJHUX 00’ €KTIB. YKpaiHa, BiJHO-
CUTBLCS JI0 KpaiH 3 HAHOUIBIIOI KUIBKICTIO IMMTYYHUX BOJOWM, TOMY ii y Hay-
KOBIH JTiTepaTypi e HAa3WBAIOTh «KPAiHOIO BOMOCXOBHIT). Po3mimmienHi maii
BOJIOCXOBHIIA TIO KpaiHi BKpail HEPIBHOMIPHO, 1110 TIOB’S3aHO 3 Pi3HUM PiBHEM
BOJ03a0€3MeUeHHs PETiOHIB YKpaiHH Ta IX KIIMaTHYHUMH 0COOIMBOCTAMHU [1].

Benuka KiabKiCTh MaJIMX BOJOCXOBHII| PO3TAIlIOBAaHA HA MiBAHI YKpaiHu.
Ha nanwnit MoMeHT, 1aHOTO BUAY IITY4YHI BOJOWMH MPAKTHYHO HE BHKOPHCTOBY-
FOTBCSI ISl BelleHHs] puOHHIITBA. [IpoTe, B yMOBaxX 3HaYHOT'O CKOPOUCHHS BOJI-
HUX Ta 3eMEJFHUX PEeCypciB B KpaiHi, MaJli BOMOCXOBHIIA CTAHOBIISATH 3HAUHUI
HAyKOBHH 1HTEpEC 3 TOUKH 30py PUOOTroCIoapchKoi eKCILTyaTarii.

3okpema, y [2] mpoaHani30BaHO IIHHICTh MaJIUX BOJOCXOBHII IiBIHS
VYkpainu 3 TOUkH 30py BeAeHHS y HUX puOHuuTBa. llITyuHi BomoiiMu gaHOTO
TUIYy MalOTh YAMAalUil OlONMPOMYKIIHHUK TMOTEHIiaN, SKHH TpeAcTaBIeHHN
KOHCYpMEHTaMH Ta IPOAYIIeHTaMH Pi3HUX TpodidHuX piBHIB. [IpoTe, HaIBHUI
MIPUPOIHUM MOTEHIIa] UX BOAONM 3 TOUKHU 30py PHOOTOCHIOAAPCHKOI EKCILTY-
ararii, Ha JaHUKA MOMEHT HE peali30BaHU y 3B 53Ky 3 L1JIOI0 HU3KOIO IPUYHH.

Mauti BomoCXOBHINA MiBAHA YKpaiHU y CBOEMY CKJIafl MarOTh CTUXIHHO
chopMoBaHy Ta Ty BOAHY ixTiodayHy, sika € Hee()eKTUBHUM CIIOKUBAYEM Y IIHX
BOJIOMAxX, OCKUILKA HE MOXKe e(EeKTHBHO NEPETBOPIOBATH KOPMOBI pecypcu
Ha KOpMOBY 0a3y [1].

Exosoriuni yMoBHW, IO CKIAJAlOThCS y MAaJIUX BOJOCXOBHIIAX IIyXKe
CHJIBHO BIUIMBAIOTH Ha JKUTTENISIIBHICT Ta CTaH pUOU y HUX, OCKUJIBKH € cepeli-
OBHIIEM iX iCHyBaHHS. BusiBIEHO, 0 y Malux BOJOCXOBHIIAX, Y TOPiBHAHHI
3 1HIIUMH BOJOWIMaMHM, YMOBH iICHYBaHHS pu0 € nyxe HecTiikumu. Lle moB’s-
3aHO X THM, IIIO T1ApoOi0IOTiYHI 0COOTUBOCTI BOMOCXOBHII 3HAYHO BiIPi3HS-
FOTBCS Bif T1ApOOIOIOTITHUX 0COOTUBOCTEH IPUPOTHUX BOJOUM.

VY 3B’513Ky 3 THM, 110 MaJli BOZOCXOBHUINA MEPIOJUYHO OCYIIYIOTHCS, Y iX
ckmani gopmyerhest nemo crenudiuna ¢ayna ta dmopa. [iapobiomoriunuit
BHJIOBHIA CKJIaJ] MaJMX BOJOCXOBHII| € OiJHMM, MPOTE OioMaca Ta YUCENbHICTh
OpTaHi3MiB y HAX 3HAUHO BUILA, HIXK y IHIIMX NPUPOTHUX BOHOMMAaxX [2].
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IHocTranoBka 3aBaaHHs. PO3MISHYTH TepUTOPIaAIbHUN PO3MOALT MaJIUX
BOJIOCXOBHII] B M&Xax YKpaiHU Ta BUSBUTH NMPHYMHHU 3HAYHOI KOHIICHTpAIil
JIaHUX IITYYHUX BOJOWM B CTEMOBiN 30HI. [IpoananizyBaru HasBHHIA TPUPOI-
HUW KOPMOBHWH MOTEHITIAJI MaJIUX BOAOCXOBHII] MiBIHS Ta HOTO BIUIMB HA eeK-
THBHICTH BEICHHS PUOHHIITBA.

Marepianu i MmeTonu gocaimkenns. [1ig yac mpoBeneHHS 10 CTiKEHHS,
Ham¥ OyJI0 BUKOPHUCTAHO CTaTUCTHYHI Marepianu /lep>kaBHOTO areHTCTBa BOJI-
HUX pecypciB YKpaiHU Ta MornepenHi HayKOBl HAIpaFOBaHHS.

[Tix wac HamucaHHS pPoOOTH, HaAMU OyJIO BUKOPUCTAHO TaKi METOJU:
TIOPIBHSHHS, CTATUCTUYHUHN, aHAII THIHUH.

3a J0ITOMOTO0 CTAaTUCTUYHOTO, IIOPIBHSILHOTO Ta AHATITHIHOTO METOTIB
OyIo 3i0paHo 1 MPOAaHANI30BaHO CTATHCTUYHI MaTepiaiy Ta NOoNepeiHi HayKoBi
HaMpAaIfOBaHHS 1100 OCOOJIMBOCTEH TEPUTOPIAILHOTO PO3MIIIEHHS Ta IMPO-
IYKIIMHUX MOKa3HUKIB MaJMX BOJOCXOBHUII, 1X MEPCIEKTUBHOCTI JIUIsl BEIEHHS
pruOOTOCTIONapCHKOT MisUTBHOCTI.

Pe3ynbraTn pocaigxenn. ['amy3p puOHHUIITBA BiZlirpae OMHY 3 TPOBII-
HUX poJieil B eKOHOMII YKpainu. PO3BUTOK prOHHIITBA HE JIUIIIE Y TIEBHIN Mipi
rapaHTye MpOJOBONBYY Oe3leKy HACENICHHI0 Hamioi KpaiHu, aje W JI03BOIsE
MEBHUM YMHOM JUBepCU(IKyBaTH arpapHUi CEKTOpP €KOHOMIKH Ta IMiJBUIIATH
piBeHB HOTO JOX1IHOCTI 32 PaXyHOK HEBHCOKHX KaIliTaJOBKJIaIeHb Ta HasIBHO-
CTi pHHKIB 30yTy. Y 3B 43Ky 3 TUM, IO CBITOBI BUJIOBH PHON OCTaHHIMH POKaMHU
3MEHIIYIOThCS, 3HAYHO 3POCTA€E MONUT Ha MPOAYKII0 pUOHOI rarysi. 3 orsimy
Ha IIe, BUHUKAE ToTpeda y MONTyKy HOBUX 00’ €KTIB JJI1 BECHHS PHOHHUIITBA.
3 TOYKH 30py BEACHHS pUOHHIITBA Ta OTPUMAHHS BUCOKOTO PiBHS pUOOIIPOAYK-
1ii 32 paXyHOK HE3HAYHUX IHBECTHIIH JOCUTH MEPCIIEKTUBHUMH € MaJli BOJO-
cxoBuIia Ykpaiau [4].

3a3HayMMO, [0 MEPCHEKTHBHUMH BOAHMMHU 00’ €KTaMU 3 TOYKH 30Dy
puOOTOCTIONAPCHKOT EKCIUTyaTallii € Maji BOJOCXOBHINA KOMIUIEKCHOTO LiJIbO-
BOTO MIpU3HaYeHHs. Taki BOJOCXOBHINA CTAHOBIIATh 3HAYHUI IHTEpeC JJIsl pud-
HUITBA, OCKUIBKH MarOTh BCIO CYKYITHICTh O10THYHHX Ta a0l0THYHUX YUHHHKIB,
SK1 JTO3BOJISIIOTH 3/IIMICHIOBATH CHIpsIMOBaHe (OPMYBaHHS iXTiohayHH 3 METOIO
oZiepKaHHs BHCOKOTO PiBHA prOomponykmii [5].

3araipHa IUIOIIA BOJHOTO J13epKajia MaJIuX BOAOCXOBHIN YKpaiHU CTaHO-
BUTh 2481,9 kM2, a cymapHHii ix 00’ em — 8,42 kM?, 1110 ckiiazae mpudausuo 15%
00’eMy BOAM BiJl BCiX BOIOCXOBHII B MexXaxX YKpainu. TepuropiadbHO, Maji
BOJIOCXOBHIIA B MeXaxX YKpaiHU PO3IO/iieH] BKpai HepiBHOMIpHO (Tab. 1).

binpma dactiHa MallMX BOJOCXOBHII] PO3TAIIOBaHA B TIBICHHO-CXIJI-
HUX Ta UEHTPaJbHUX 00JacTAX YKpaiHu, TOOTO y CTEMOBIH Ta JIiCOCTENOBii
30Hax. Takuil HEpIBHOMIPHUI PO3IOILT OB’ I3aHUH 3 MaJTUM MIPUPOIHUM PiB-
HEM BOJ03a0€3MeYEeHOCTI UX PETiOHIB, KAPKUMHU MOCYILIUBUMH KIIMaTH4-
HUMH TOKa3HWKaMH Ta BHCOKHUM PIBHEM CLIbCHKOTOCIIONAPCHKOI OCBOEHOCTI
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Tabauys 1. Po3moaiJi BOAOCXOBHII M0 aAMiHiCTPATUBHO-TEPUTOPIaTLHUX
o0nacTax YkpaiHu

Bincotox
AnmiHicTpaTuBHO- Kigbiicrs ILnoma 00’em BOJIOCXOBHIII,
Teplggﬁgg?bm BOJOCXOBHII Bonoc::lmnm, Bolif;lfo;ygm, 1o rl;egsngl;?mn
Bill KIJIbKOCTI

Binauipka 23 9658 293 8
Bonunaceka 52 2166 39,3 10
JlHinmponeTpoBCchKa 11 19800 899,5 34
JloHerpka 100 18100 859,1 28
Kuromupcepka 129 7508 176,8 21
3akapraTcbka 9 1212 40,6 78
3amopi3bka 27 2394 73,2 56
IBanO-®panKiBCHKA 3 1631 63,5 0
KuiBcpka 62 10250 194,0 34
KipoBorpaznceka 62 8949 225,3 50
Jlyrancpka 73 7403 250 19
JIbBiBCHKA 20 3288 67,6 0
MuxonaiBcbka 39 7042 348 46
Onecbka 64 58704 2106,7 16
ITonTaBchka 65 6256 143,6 43
PiBHeHCEKA 12 2942 47 33
CyMcbka 42 4367 94,5 14
TepHominbCchKa 26 3579 79,3 54
XapkiBcbka 57 22437 14473 -
XepcoHChKa 15 13807 138,3 7
XMenpHUIbKA 42 9820 231,5 45
Uepkacbka 39 5827 114,9 18
UepHiBenbKa 4 778 47,8 50
YepHiriBcbka 18 1710 38,9 39
Saralibiia KIbKiCTs 1047 233846 8421,6 28

1o YkpaiHi

Ckaadeno asmopom 3a [6]

nux Teputopiit. 3 Tabnumi 1 Mu 6a4MMoO, 1110 He3BaXKAaIOYH Ha BEJHUKY KiJTBKICTh
MaJiX BOJOCXOBHII 110 BCil TepuTopil YKpaiHu, BOHH Maiike He MepeOyBaloTh
B OpEH/Ii, a TOMY iX ITOTEHI[ial He BUKOPHCTOBYETHCA y TIOBHOMY 00cs3i [4; 6].

Jo niBreHHOTO perioHy YkpaiHu HajexaTh Taki oOmacti: MukonaiBchKa,
Xepconcrka Ta Oneceka. Ha Tepuropito nux Tppox obnacreil npunazgae 11,6%
BOJIOCXOBHII] KpaiHH, M0 B KUTbKICHOMY BHUMIpi ckianae 124 BomocxoBuIa.
[Ipu upoMy, KiTbKICTh BOJOCXOBUII Ha XEPCOHIINHI ckianae 15, Ha Mukonais-
muHi — 45, a Ha OpemuHi — 64 BogocxoBuima [6—8].

Icayroua puborocmomapcbka KiacHQikaliisi MaluX BOIOCXOBHII, A€
3MOTY HaM CyAWTH TPO Te€, [0 y MOPIBHAHHI 3 IHIIMMH MPHPOIHO-KIIMATHY-
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HUMH 30HaMH, IPUPOITHA KOpMOBa 0a3a IaHOTO THITy BOAOWM Ha MiBAHI YKpa-
THM Ma€ HaBUIII TTOKa3HUKK, BUCOKI MOKa3HUKU TPOIYKITIHHUX MOXKIUBOCTEH
BOJIOWM IOB’s13aHi 31 CIPUATIIMBUMH KIIMaTHYHUMH YMOBaMH MiBAHS YKpaiHH.
Bucoki Temneparypu TOBITpS Ta TPHUBAIICTh BEreTaliiHOIO MEpioAy MO3H-
TUBHO BIUIMBAIOTh Ha PO3BUTOK IUIAHKTOHHHUX ()OPMYBaHb y INTYYHHUX BOJO-
fimax. OKpiM LBOTO, KINIMAaTUYHI 3MiHH, SIKi BiIOYBalOThCS MPOTITOM OCTaHHIX
JIEKIJIbKOX JICCATKIB POKIB CHPHUSIOTH MiJBUIICHHIO TEMICPATYPHUX TTOKA3HU-
KiB Ta 30UTBIICHHIO BEreTaIliHOTO MEPioly B CTEIIOBIHM 30Hi, [0 B CBOKO YEPTy
YMHUTH MO3UTUBHUH €(EKT HAa PO3BUTOK IUTAHKTOHY Ha MiBAHI YKpainu [9].

[Mpubnuzuo 50%, a To 1 OUIbIIE y BUIOBOMY CKIadl (PiTOIIAHKTOHY
MaJIMX BOJOCXOBHII[ MIiBIHS YKpalHHM 3aiiMaloTh 3€JCHI BOIOPOCTi. Y JITHIH
Mepios Ha MaJIuX BOJIOCXOBHUIIAX IMiBIHS HAOyBalOTh PO3BUTKY CHHBO-3€JICHI
BogopocTi. [licis Toro, KoIM BOXOPOCTI BiAMHPAOTh — BOHH YTBOPIOIOTH
JETPUT, IKHH € KOPMOBOIO OCHOBOIO /1JIs1 OSHTOCHUX Ta TUIAHKTOHHHUX OpTraHi3-
MiB BOJOCXOBMIII.

[I{ono 300MIaHKTOHY, TO y MajluX BOAOCXOBHUILAX BiH MpPEACTaBICHHUH
npubim3Ho 60 Bumamu. Ha BogocxoBuiax miBaHs YKpaiHu, MaHIBHUMH € JIUILE
nekinbka BumiB: Daphnia Magna, Daphnia Pulex ma Daphnia Longispina.
Y Manux BOAOCXOBHINAX, I[i OPraHi3MH KHUBIIATHCS MEPEBAXKHO APIOHUM (iTOTI-
JIAHKTOHOM Ta OaKkTepioruiaHKToHoM [9—11].

UucneHHI HAyKOB1 HaNpalfOBaHHs, CBIIYaTh MO TE, IO Maji BOIOCXO-
BHIIA MiBJHS YKpaiHU JiHICHO MarOTh 3HAYHUIH KOPMOBHI MOTEHITIAN, TIPOTE BiH
Maifke He BUKOPUCTOBY€EThCS. Lle moB’a3aH0 OLIBIIOI0 MipOIO 3 TUM, IO BHJIO-
BUH CKJIaJl ixTioayHH Ha BOJOMMAX JAHOTO TUIY Ma€ CTUXIWHUH mporec hop-
MYBaHHsI, IKUH XapaKTepU3y€eThCs TOCUTh OiTHUM BHIOBUM CKIIA/IOM.

VY 3B’A3Ky 3 THM, IO NOCTA4aHHS BOJAW Yy Malli BOJOCXOBHIIA MiBIHS
3IMIHUCHIOETBCS TiepeBaxHO 3 JlyHaiicbkoro, J[HimpoBchkoro, IHrymenskoro Ta
JIHicTpOBCHKOTO piuKoBUX OaceiiHiB, ixTiodayHa y HUX IITyYHHX BOAOMMAX
npeAcTaBieHa y OUIbIIiil Mipi BUAOBUM CKJIaIOM INPICHOBOIHUX KOMIUIEKCIB
JAHHUX PIYKOBHX CHUCTEM. [HIIMM, HaPsSIMKOM (pOpMYBaHHs BUJOBOTO CKIAIy Yy
MaJIMX BOJOCXOBHIIAX € COJIOHYBATOBOJIHI BUAM PUO, SKI MOTPAIUISIOTH 13 3aTOK
Ta IuMaHiB A30Bo-YopHOMOpCBKOro OaceiiHy A0 NaHWX INTYYHUX BOAOWM
yepe3 ipuraniiiHi cucremu. CopMoBaHa TAaKUMH IBOMA HIISXaMH iXTiogayHa
MaJIMX BOJIOCXOBHII| MPEJCTaBIeHa npuonmu3Ho 29 Bugamu pub. Takwuii, cTu-
X1fHO COPMOBaHUI BUAOBHH CKJaJa iXTiopayHH MaJMX BOZOCXOBHIL, MpEa-
CTaBJICHUH MEPEBAXXHO MAJOIIHHUMH BUJaMH pUO Ta He mependadae parfio-
HaJILHOTO BUKOPUCTaHHs 010MpOAYKIIHHOTO MOTEHIiay AaHOTO THUITY BOAOIM.

HepaniionaneHe BUKOpHCTaHHS OiOMPOAYKIIHHOTO TMOTEHLIATY MalnuX
BOJIOCXOBHIII € HE JINIIE, EKOHOMIUYHO Hee(heKTUBHUM, ajie i MPU3BOIUTH JI0 KO-
JoriyHUX Tpo6sieM. OCHOBHOIO €KOJIOTIYHOI0 TPOOIEMOI0, Ha MAJIUX BOJIOCXO-
BUIIIAX Pi3HOTO I1JTLOBOTO MPU3HAYEHHS € eBTPO]iKallisi BOAH, IKa y OB Mipi
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CIpUYMHEHA HAsBHICTIO Y JaHUX BOAOMMAX BEIHMKOI KUTBKOCTI (PiTOIIIAHKTOHY.
diromnaHKkTOHHI (GOpPMYBaHHS, SIKI HArPOMAaKYIOTHCS Y IITYYHUX BOJOHMAax
MPOTATOM BETeTAIlifHOTO MEepiofy CHPUYMHSIOTH CHANlaXW «LBITIHHS» BOAH.

[Ipore, npobiemy eBTpodyBaHHS MaluX BOJAOCXOBHII MIiBIHSA YKpaiHU
MOXXHa BUPIIIUTH 332 PaxyHOK palioHaJBHOTO PHOOrOCHOAAPCHKOTO BHKOPH-
CTaHHS IX IPUPOJHHUX MPONYKIIHHUX MOXKIUBOCTEH. OCKIIBKH, y MaJIUX BOJO-
CXOBHMIIAX MIBAHSA BUAOBUN CKJIAJ iXTiO(hayHU € JOCUTH OiJHMM Ta MPEICTaB-
JICHWH 371e01IbIIOro MaJoOUiHHUMU BUAaMHU pUO, TEPCIIEKTUBHUM HANpPsIMKOM
3 TOYKH 30py pUOOTOCIIONAapChKOI eKCILTyaTalii Moke OyTH IHTPOILYKIIisl LIIHHUX
BUJIiB pu0 Y ITYy4YHI 00’ €KTH JaHOTO TUIY. BeeneHHs y BOIOCXOBHILA POCIUHO-
imHUX BUAIB pUO IO3BONUTH BUKOPUCTOBYBATH y MOBHIH Mipi IPpUPOJHHUNA KOP-
MOBUH MOTEHIliaJl BOJOWM Ta BiJjpa3y BUPIIIMTHU ACKUIbKA 3aBIaHb: TIOKPAIIUTH
€KOJIOTIYHUH CTaH riAPOEKOCUCTEM MITYYHOTO MTOXOPKEHHS; 3a0€3MEUUTH MPO-
JOBOJNIBYY Oe3neKy KpaiHu; 3a paxyHOK HPUPOJHOI KOPMOBOI 0a3u y JeKinbKa
pa3iB 30UIBIIUTH EKOHOMIUHY €(EeKTUBHICTh PUOHHLITBA.

BucnoBku. BusiBneno, mo Maii BOJOCXOBHIIA PO3TAIIOBaHI HA TEPUTO-
pii Ykpainu Bkpail HepiBHOMIpHO. 3HaYHa YacTHHA MaJIUX BOJOCXOBHIIL PO3Mi-
LICHA Ha MiBJHI YKpaiHu, IO OB’ A3aH0 3 HEJOCTAaTHBOIO 3a0€3MeUeHICTIO BOA-
HUMH pecypcamMu, KIIMaTHYHUMHU OCOOIMBOCTSIMU CTETMIOBOI 30HU Ta BUCOKHM
PiBHEM CLJIbCHKOTOCIIOAPCHKOTO PO3BUTKY.

IcHyrO4i HayKOB1 HaMpaIIOBaHHS CBiUaTh PO Te, 110 MaJli BOAOCXOBHUIIA
miBAHS YKpaiHH MaloTh 3HA4HI MPUPOAHI MPOAYKIiIHI MOXIMBOCTI. 3 ODIALY
Ha 3HaYHHUU OIOTPOMYKIIHMIN MOTEHIIIa, MaJli BOAOCXOBHINA IIBIHS € Tep-
CICKTUBHUMH 00’ €KTaMH Il puOOroCoapchkol eKCInTyaraitii.

Ha npanuii MomeHT, B Mipy CBO€I cTHXiliHOT c)OpMOBAaHOCTI, BUAOBHIA
ckJian ixriopayHu Mae OiTHUN BUIOBUM CKIIaJ Ta MPEACTABICHUN MEPEBAKHO
MaJIOIiHHUMY Buaamu pu0. Takuii BUIOBHIA CKJIAJ] HE miepedadae paioHa b-
HOTO BUKOPHUCTaHHS OlOMPOYKIIIIHOTO TOTEHIATy JAHOTO THITY BOAOIM, 1110
BIUIMBA€E HAa EKOJIOTIYHUN CTaH MaJMX BOIOCXOBHIL] IiBIHS.

[HTpOMYKIis MIHHKUX BUIB pUO B Maji BOJOCXOBHINA JO3BOJIUTH 3MCH-
LIMTH MPOSB €BTPOQYBAaHHA MAJIMX BOAOCXOBHUIIL 32 PAXyHOK CIIOKHBAHHS MPH-
POIHOT KOPMOBOT 0a3H, a TAKOXK 301IBIIUTH EKOHOMIYHU e(heKT B puOHUIITBA
3a paXyHOK MiHIMaJIbHUX 3aTparT.

TakuM YMHOM, TOJIOBHMM TPHHIUIIOM PUOHMITBA HA MajHX BOJOCXO-
BUILAX IMBIHS HALIOi KpaiHH Mae OyTH ofep)KaHHS MaKCHMAalbHOI KiIBKOCTI
pubHOI MpoAyKLii, MPH IBOMY 3 MiHIMaIBHOIO KUIBKICTIO 3aTpaT Ta 3a YMOBH
MTOBHOILIIHHOTO 30€PEXKEHHS SKOCTI BOJU Ta MOBHOTO 30€PEIKEHHS MTPUPOIHOTO
BIJITBOPCHHSI LIIHHUX BUJIB pUO Yy JTaHUX BOIHUX 00’ €KTaX.
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OF FISHERIES EXPLOITATION
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Most of Ukraine's water fund is made up of artificial water bodies, most of which
are made up of small reservoirs for various purposes. Artificial water bodies of this
type are located on the territory of Ukraine extremely unevenly, which to some extent
is connected with the natural level of water supply of administrative-territorial districts
and climatic features of the regions.

In spatial terms, the largest share of small reservoirs is in the south of Ukraine.
Ecological conditions that have developed under the influence of soil and climatic
conditions in small reservoirs in the south of Ukraine are quite favorable for fish farming.

The purpose of the article was to analyze the potential of small reservoirs in the
south of Ukraine from the aspect of fisheries exploitation.

The object of the research is small reservoirs in the south of Ukraine.

The subject is the peculiarities of fisheries exploitation of small reservoirs in the
south of Ukraine.

During the research the following methods were used: mathematical, analytical
and statistical.

Numerous scientific studies indicate that small reservoirs in the south of Ukraine
have significant bioproduction potential. Small reservoirs in the south of Ukraine are
perspective objects for fisheries exploitation due to their significant production potential.

Because of its spontaneous formation, the ichthyofauna of small reservoirs has
a poor species composition, which is represented mainly by low-value fish species.
Such a species composition does not provide for the rational use of the bioproductive
potential of these artificial reservoirs, which in turn affects the ecological condition of
small reservoirs in the south of Ukraine.

The introduction of valuable fish species into small reservoirs will reduce the
eutrophication of small reservoirs due to the consumption of the natural feed base, as
well as increase the economic effect of fish farming at minimal costs.

In this context, further scientific studies of hydrobiological indicators of small
reservoirs in the south of Ukraine from the aspect of fisheries exploitation are perspective.

Keywords: small reservoirs, bioproductivity, ichthyofauna, fish productivity,
aquatic bioresources.
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31iiCHEHO KOMIUIEKCHUH TOPIBHSUIBHUN aHajli3 TEeXHOJOTIYHHMX EJIEMEHTIB B
aKBaKyJIBTYpi 3 OISy HA YOOCKOHAJCHHS BHUPOOHUIITBA Oi10JMOTIYHOI MPOMYKINi ak-
BaKyJIbTYpPH. PO3MISIHYTO MOXUIMBI KeWCH BHPIIICHHS MUTAHHS IiJBUIIEHHS SKiCHUX
rapaMeTpiB II0J0 TEXHOJOTIYHUX €JIEMEHTIB Ta SKICHMX 1 KUIBKICHMX HapaMeTpiB B
aKBaKyJbTypi. BpaxoByroun kiiMaTn4Hi TpaHcgopmallii, 31iHCHEHO aHali3 cTaHy puoo-
rOCIIO/IapChKoT Tary3i B IiBJIEHHOMY perioHi Ykpainu. 3po0iieHi akieHTH Ha MOKIIMBUX
[UIsIXaxX BHUPIMIEHHS NMUTAHBIIOAO BIPOBA/DKEHHS €BPONEHCHKUX €JIEMEHTIB ONTHMi-
3amii BUPOOHUIITBA MPOAYKIN aKBaKyJABTYpH. 3MiMCHEHA OIliHKA MEPCIEKTHBHUX Ha-
MpsIMiB 3 ypaxyBaHHSIM YMOB CBHOTOICHHS B YKpaiHCHKiH pHOOTOCIIONApCHKil Tamy3i.
[pexacraBneHo 10 0OrOBOPEHHS Ta PO3MNSAY HANpPSIMU YAOCKOHAJCHHS Ta Iepe3aBaH-
Ta)KEHHs Taly3l 3 BpaXyBaHHSIM Cy4aCHOTO KOHTEHTY, BUMOI' PUHKY Tpalli, CIIO)KHBaua,
pEeCypCHOTO HOTEHIiaTy.

Pesynerarn mocmijkeHb BiqoOpaskaroTh OCHOBHI BEKTOPU PO3BHTKY aKBaKyJb-
TypH Ha TJIi BIUIUBY a0iOTHYHUX Ta OIOTHYHUX YMHHHUKIB. [IpencTaBieHo iHpopMaIito
IIO/I0 CYYacHOTO CTaHy Ta TEHACHIIN PO3BUTKY TEXHOJIOTIH B aKBAaKyIBTypi 3 Bpaxy-
BaHHSIM PO3BUTKY IHHOBAIliHMX aCIEKTiB, BIIMBY TEXHOTEHHUX YMHHUKIB, MOJIEPHI-
3amii OKPeMHUX TEXHOJIOTIYHUX pillleHb. BpaxoBaHO Cy4acHi BUMOTH HIOAO TCHICHIIIT
PO3BUTKY OpraHi4HOi HPOAYKIII aKBaKyJabTYpu (EKoJoriuHO-Oe3rneuHoi). 3iicHeHO
KOMIUJIEKCHHH aHaJli3 OCHOBHHUX TEXHOJIOTIYHHX €JIEMEHTIB, TIOTEHI ATy B IIJIOMY aKBa-
KYIBTYpH, aIaNTaliiHUX 3MaTHOCTEH TiApo0IOHTIB 3 METOI0 BU3HAYCHHS MOJKITHBOCTEH
BIIPOBA/KEHHS OKPEMHUX €JIEMEHTIB iHHOBAIIfHOTO XapakTepy. PO3MISHYTO MOAEbHI
PIIIEHHS ONTHUMI3AIli1 JESTKUX JJAHOK TEXHOJIOTIYHOI KapTH B pUOOTOCIIONAPChKiH ramysi
NPY MiIPOILEH] MOJIOAI Tipo6ioHTIB. BiIITOBXYIOUUCH Bill Cy4yacHUX yMOB, POAHaJi-
30BaHO e()EKTHUBHICTh IIUIAXIB MiABHUIIEHHS alalTaliifHO-KOMIIEHCATOPHIX MEXaHi3MiB
TiIpoOioHTIB.

KitrodoBi croBa: akBakyiabTypa, €BpPOIHTErpallisi, TEXHOJOTIUHI eJIeMEHTH, PO3-
BHUTOK, PECYpCHHUH MOTEHITia.
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IocTranoBka npodaemu. Hanpsim ykpaiHChKOi akBakyJlbTypH Ma€ Bci
pecypeu 1uist 3a6e3neueHHs MTPO0BOIRI01 Oe3eku Hamoi kpainu. [Turanns yao-
CKOHAQJICHHS TEXHOJIOT1YHUX aCIIEKTiB Ta 30UTBIICHHS MOKIIUBOCTEH €)EKTHBHO
BUKOPHCTOBYBaTH ITOTEHIIIaJl aKBaTOpid, pecypciB IHAYCTPiallbHOI aKBaKyIlb-
TypH € BITKPUTHUM, MTOCTIHHO HaOyBa€e MPaKTHYHOI Ta HAYKOBOI IIHHOCTI. Bpa-
XOBYIOYH TOCTIHHY TpaHc(opMalio YuManoi KiIbKOCTi YMHHUKIB Pi3HOI MpH-
poau, BapTo 3pOOUTH aKIEHT, IO aKBaKYyJIETYpa € (yHKIIOHATbHO-aKTUBHOIO
rajxy33i0, JOTHIHOIO J0 MOCTIHHOTO KOHTAKTY 3 KUBUMHU OpraHizMamu. OnrTu-
Mi3allisl MpoIeciB TEXHOJOTIYHOI KapTH aKBAKYJIETYpHUB YMOBaX €KOJIOTi9HOI
TpaHcopMallii HaliJieHa Ha BpaXyBaHHs aJalTalilfHUX MOXJIMBOCTEH CaMoro
Oprasi3my TiIpoOiOHTIB, IX aJanTaIlito i1 HOBi 200 yI0CKOHAIEH] TEXHOIIOTIi Ha
mianpuemctsi [1-3]. HaykoBi po6oTu aBTOpiB BiZoOpaskaroTh MEBHY IEpCIeK-
TUBY Ta BHCOKI Pe3yJbTaTh HayKOBO-EKCIIEPUMEHTAILHUXI0CHTIHKEHb, JOCTi-
JliB, MOHITOPHUHTY TaHOTO MIUTAHHS B HANpsAMi YKpaiHCHKOI aKBaKyasTypH [4—6].
Brim, crimparounch, Ha TOCTaTHRO MIBUAKI TEMITH YAOCKOHAJICHHS, MOIEPHI3a-
11ii TEXHOJOTIYHUX PillleHb, aKTyaJbHUM € MiJ01p TaKoi TEXHOJIOTIYHOI KapTH,
SKa Ma€ TUN 3B’5I3Ky — CUMO0103 KOXKHOTO 3 TOCTIIOBHUX acnekTiB. [Ipu npomy
YMHUTH BIUIMB Ha SKICHI Ta KUIBKICHI XapakTePUCTHUKH MPOAYKIii B KOHTEKCTI
MiZBHIICHHS X PiBHS KOHKYPEHTOCHPOMOXHOCTI. [IuTanHs onrumiszamii Tex-
HOJIOTIYHHX €JIEMEHTIB KyJIbTHBYBaHHS T1IpOOIOHTIB, BHPOOHUIITBA TPOIYKIIil
aKBaKyJIBTYPH 3aBXKH € BITKpUTUM. CydacHUN KOHTEHT MOCTIHHO 3MIHIOETHCS,
TpaHCPOPMYIOTHCS TEXHOJIOT1YHI PIIIICHHS, BAMOTH CITOXKHBAYiB 10 BAPOOHUKIB.

AmHaJi3 ocTaHHIX JoCTiIKeHb i myomikamii. OrisagoBi podoTH, cTaTuc-
TUYHI aHATi3U AEMOHCTPYIOTh HasSBHICTh BUCOKOTO MOTEHIIATY aKBaKyJIbTYPH
B Haiii kpaini. be3yMoBHO, € meBHI HeOMiKK, MPOOIeMaTHIHI acTeKTH, M0
€ TIUIKOM THUIIOBUM IS TaJTy3i, IKa PO3BUBAETHCS Ta TPAHCHOPMYETHCS Y Bill-
MOBITHOCTI 710 cy4acHuUX BuMor 4acy. Ha ¢oni Takoi crpimkoi Tpanchopmarii
a0i0THYHUX Ta OI0TMYHMX YMHHHKIB MUTAHHS BIOCKOHAJICHHS PAlliOHAIBHOTO
BUKOpHCTaHHS OiopecypciB HaOyBae HayKOBOI Ta NMPAaKTUYHOI aKTyalbHOCTI.
B moctynHiii niTeparypi aBTOpH pO3KpUBAIOTh MUTAHHS LIONO KOPEJSIiHHOTO
3B 43Ky €KOCHCTEMH B IJIOMY Ta OKPEMHX ii CTPYKTYPHHX €JI€MEHTIB, JKUBUX
OpTraHi3MiB, pe3yJIbTaTiB HACHIIKIB TakuX TPOMIUHUX BiTHOCHH, Ba)KIUBOCTI
MOTIOBHEHHS iXTiodayHH Ta BUPOOHUIITBA SKICHOI MPOMYKIl iHIyCTpialbHOT
AKBaKyJIbTypu TOWIO [7]. ACIEKTH aKTyaJbHOCTI BHUEpPIHOI iH(opMaii s
CHOXKMBaYiB MPOAYKILIi aKBaKyIbTYpU BiJOOpakaloThCcs B HAYKOBHX JOpOOKaX,
OMIAJIOBHX CTAaTSAXIHO3EMHHUX aBTOPIB. Y BIAMOBIIHOCTI O TEMaTHKH aKIEHT
poOuThCs Ha (hOpMyBaHHI KyJABTypH CIIOKMBAaHHS SKICHOT MPOAYKIIi{ aKBaKyIIb-
TypH, MAaKCUMaJILHOI BIIKPUTOCTI BUPOOHHKIB TEpE]] CIIOKHBAYEM, TOCTYITHO-
CTiHE JMIIIE 10 KIIACHYHUX IapaMeTpiB, a i 10 TEXHOJIOTIYHOTO LIUKIIY BUPOOHH-
ITBa Takoi MpoAyKuii («BiJ (epMH A0 CTOIY» a00 «HONUIb CYyNEPMapKETiBy).
CyuacHuil crio)kuBay MposiBIIsie HeaOUSKUH iHTepec 10 AeTasel, 0coOnMBoCTeH
came MpOAyYKIii akBaKyJIbTypH, SIKy BiH oOHupae A crioxusaHHs [8—10].
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Ha ¢oni okpecineHux acrekTiB, MO)XKHa BHIUINTH HAyKOBi poOOTH, TpH-
CBSIYCHI MPOOJIEMATHIII BIIPOBAHKCHHS IHHOBAILIMHUX PIIICHB 10 TEXHOIOTTYHOT
KapTu BUPOOHMLTBA MPOAYKIIi akBaKy/IbTypd. Ha mepiiuii iaH BUCTYNarOTh
HAyKOBO-IOCIiZHI pOOOTH, SIKi BiJOOpaKalOTh MOEIHAHHS HE JIMILIE KOPMO-
BOTO YMHHHKA, a i, HAPHUKJIAJ, aIbTEPHATUBHUX («3€JEHUX») IKepeT eHeprii.
B akBakyneTypi B yMOBaxX ChOTOJCHHSI OIHUM i3 MMUTAHHAM, K& HAMaraloThbCs
BUPIIINUTHU BCi cepu MisUTbHOCTI,€ 3a0e3MeUeHHsI eKoIOro-0e3MeuHoro BUpoo-
HUITBA MPOAYKUii, 30iliCHEHHS MOHITOPHUHTY MapaMeTpiB €KOJIOTIYHOTO cepe-
JIOBHIIA HA (OHI MisTTBHOCTI Oy/b-AKOi ranmy3i, puborocmnomapcbka cepa He €
BukiitoueHHsM [11-13]. Ocranni myOmikairii, HayKoBi TOpOOKH Bi0OpaKarOTh
MPaKTUYHY Ta HAYKOBY aKTYaJIbHICTh OKPECICHUX MMTaHb B PHOOTOCTIOAAPCHKIN
ranysi. [lutannas iHHOBaUiitHOCTI, O€3yMOBHO, Ha0Mpae Cy4yacHOTO KOHTEHTY,
BTIM, BapTO BPaxoBYyBaTH 1 aJanTaliiiHO-KOMIICHCATOPHI MEXaHi3MU OpTaHi3My
00’€KTiB, SIKHUX KYJIBTHBYIOTH, iX BiAMOBIAHICTh TAKMM TEXHOJOTTYHUM pillIeH-
HSIM. ABTOPH BiZIMI4atOTh PO BAXJIMBE 3HAYCHHS YNHHUKIB ITi/ITO/IiBJI1, TOAIBIII,
YMOB KyJIBTUBYBaHHS: OCKUIBKM BCi MapaMeTpu (OPMYIOTh SIKICHI MOKa3HUKU
y MallOyTHROMY BIIaCHE MPONYKIii akBakyabTypH [1; 4]. 3aranom nutaHHs €
BiIKPUTHUM, BifoOpaxkae TpaHc(oOpMaliiHi acleKTH TEXHOJOTIYHUX PIllIeHb,
rapMoHi3alii €BponelicbKUM BUMOTaM, CTaHAapTaM.

PesynbTatn gociaigkensb. [HHOBAaIifHOCTI PO3BUTKY aKBaKyJIbTypi
B HalIii KpaiHi MOXKe HaJaTH BIIPOBAKEHHS €BPOIHTETPOBAHMX ACTIEKTiB. Bek-
TOp iX IisSUTBHOCTI HAaLIJICHWH Ha SIKICHI MapaMeTpH, 3a0e3MeUeHHs] MAaKCUMaJlb-
HOIO iH(OpMALIIEI0 CIIOKHUBAUiB PO BECh «TEXHOJOTTYHHID) LUISX MPOLYKIIi.
Pesynbrati MOpIBHAJIBLHOTO aHANi3y TEHIACHLINH PO3BUTKY aKBaKyabTypu IliB-
JEHHOTO perioHy YKpaiHu JEMOHCTPYIOTh CTPIMKHI PO3BUTOK TaHOTO HAIIPSIMY.
Bin0OyBaeTbest moeAHAHHS IEKITBKOX (POPM aKBaKyJIBTypH, IOYHHAIOTH KOPUCTY-
BaTHCS TOMUTOM PELUPKYJIALIHHI cucTeMU, MOOLIBHI IHCTANALIHHI YCTaHOBKH.
IX enleMeHTH BIIPOBaIKYIOTh SK PH KyIbTHBYBaHHI TiAPOOIOHTIB (MiAroToBumii
eTarl migpOIEeHHs MOJIOAI pHo), TaK i UII OCHOBHOTO MPOLIECY, BUPOILYBaHHS
puO, KPEBETOK, KyJAbTUBYBaHHS MIKPOBOIOPOCTEH Ta 1HIII.

B ykpaiHcbkOMY CEKTOpi CiTbChKE TOCTIONAPCTBO, 30KPEeMaaKBaKyIbTypa,
BiJIrparoTh KIIOUOBY POJIb AJISl peaji3allii Ta JOCSATHEHHI LiJiel, CTpaTeridyHuX
mwianie €C 1070 OpraHivHOT0 BUPOOHMIITBA 3 MCHIIMM HABAaHTAKCHHSIM Ha
€KOCHCTEMY TPOIICCiB BUPOOHUIITBA. 30KpeMa, HACIIKK 3MIiHHM KIIiMary, BiJi-
IpaloTh BU3HAYaJIbHY POJIb IPU CTPATETIYHUX IUTaHAX PO3BUTKY aKBaKyJIBTYpH 3
KypCOM €BpOIHTErpyBaHHS. Y 3B’SI3KY 3 IUM, aBTOpamMu 0YyIJI0 po3po0iieHy orvisi-
JIOBY CXeMY 3 eJIeMEHTaMH OCHOBHUX €TalliB PO3BUTKY BUPOOHHIITBA MPOLYKIIii
aKBaKyJIbTypH B YKpaiHCHKUX peaniax (puc. 1).

PecypcHuii moreHmian akBaropiii, Bogaux 6iopecypcis [liBaeHHoro peri-
OHY 3/1aTHUH 3a0e3Me4nTH OTPeOr Ha BUCOKOMY PiBHI, 3aJOBOJILHUTH 3a0e31e-
YEeHHS MPOAYKIII€I0 TIePeCiuHOro rPOMaITHUHA, TUM CaMUM 3700yBIIU PiBEHb
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3a0e3MeueHHsT MPOOBONIbUOI Oe3rneku Kpainu. be3ymMoBHO, mpakThyHa 0Oa3za
Hasae matdopMy AJIs CIIiBIpali 3 HAyKOBHM CEKTOPOM, IO MiJKPIILTIOE Tay3b,
BiZIkpuBa€ HOBI MOXJIMBOCTI. B [liBneHHOMY perioHi YkpaiHu KiliMaTu4Hi, reo-
rpagivyHi YMOBU KiTBKICTh TPagycofid, COHSYHHUX ITHIB CIIPUSAIOTH AKTUBHOMY
BIIPOBAPKEHHIO €JIEMEHTIB aJIbTEPHaTHBHOTO €HEpro30epeKeHHs] BUKOPUCTaH-
HIOB TEXHOJIOTTUHMX KapTax aKBaKylbTypH. Takuii BEKTOp JO3BOIISIE JOCATHYTH
E€HEepreTHYHO1 aBTOHOMII 1151 puOHMYOTro mignpueMcTsa. [Ipu cepenniii piunii
KIJIBKOCTI COHS'YHOT eHeprii Ha 1 M? U101 32 PiK el TOKa3HUK MOXKE TEPEBHIILY-
Baru 1220 kinosar-rogus mis [ligas Ykpainu [13]. [Ipu ubomy Taka MiHi-co-
HsYHA TuaTdopma y CKiIaji, HanpuKiIaj, TEXHOJIOTTYHOTO eJIeMEHTY OKCUTeHa-
ii uIst TiApoOIOHTIB a00 aBTOMATHYHOI TOIBHMIIL, Oy/ie IPAIOBaTH Ha TIOBHY
MOTYKHICTh JIMIIE B COHSIYHUMA, ICHUH JIeHb, a B TIOXMYPY MOTOIy MPOAYKTHB-
HICTh 3HaYHO Oyne3MeHITyBaTHCs. ToMy MIBICHHUH perioH Mae psil mepeBar
IIO/I0 BIPOBAKCHHS TaKHX CJICMEHTIB IHHOBAIIIMHOCTI CEepe]| IHIIMX PEriOHIB
Hamoi kpainu [13]. Ha Takomy (oHI MOKHA OUCKYTYyBaTd Ha iHII BEKTOPHU
PO3BHUTKY aKBaKyJbTYPH, 30KpeMa, KyJIbTHBYBaHHIO TIEPCIIEKTUBHUX 00’ €KTIB,
HeTpaauuiitaux. Ockinbku reorpadiunuii mosc IliBneHHOro periony 3adesneuye
JIETIIy aJanTamilo opraHi3My HOBHX TiJpoOiOHTIB B KOHTEKCTI TiIPOXIMiYHOTO
PEXUMY, TeMIIepaTypHOro Tomo. ChOroHi aKTHBHO BIIPOBAIKYIOTHCS aCIIEKTH
KyJABTUBYBaHHS Ta MEPEPOOKH MiKpOBOIOPOCTEH, SIKi BUKOPHCTOBYIOTh B Pi3-
HUX cepax AiSIBHOCTI (KOCMETHYHA MEHUIIMHA, TIEPMaHEHTHA aKBaKyJIbTYpa,
arpapHuil CEKTOp BHPOLIYBaHHS CUIBCHKOTOCIIOAAPCHKUX TBAapHWH Ta NTULI 3
ITiJITOJTiBJICE0 BUCOKO MPOTETHOBOIO JT00ABKOIO, MiIPOIIEHHS MOJIOI pUO TOIIIO).

OnHUM 3 HACTYITHUX BEKTOPiB €BPOIHTETPYBaHHS MU BU3HAYAEMO Cy4acHi
JeBalicH, iX BUKOPHCTAaHHS B BUPOOHMUOMY LIUKITI 3 aKLIEHTOM Ha €KOJIOT0-0e3-
MeyHii npoaykuii. B KOHTEKCTI €BpOIHTETpyBaHHS TEXHOJOTTYHHUX EIEMEHTIB,
OKpEMHX acCIeKTiB, BIIMITIMO, 110 BUPOOHUIITBO OPraHiYHOT MPOMYKIIii MOXKHA
JNOCATTU IUIIXOM BUKOPUCTAHHS PELUPKYSIMIHHUX aKBaKyJIbTYPaJIbHHX CHC-
TeM. Lle Hamae MOXIHMBICTP MaKCHMalbHOTO KOHTPOJIO 32 OCHOBHHUMH Iapa-
MeTpaMH KYJIBTHBYBaHHSI 00’€KTiB akBakynbTypu. CydacHHH KOHTEHT 3a0e3-
MeYUTh HUPPOBY 0OpPOOKY, BUKOPUCTAaHHs Wifi KOperyBaHHS, 1HTEIEKT-KEeHCiB
KepyBaHHS [IEBHUMH IpOLECaMU Ha BiJICTaHi, (iKcallilo BiIXWIEHb Ta peak-
TUBHY peakiilo Ha IIeBHI MOXUOKH y MmapaMeTpax TiJpoXiMivHOTO CTaHy pe3ep-
ByapiB. 3a TaKMX yMOB TEXHOJIOTIYHUN IUKJ HaOyBa€ MEBHOI MOJAEpHi3allii,
o0 BioOpaskaeThCsl Ha pes3yabrarax, BiacHe, MpOLecy BHUPOOHMLTBA, Kyib-
TUBYBaHHS, PO3BEICHHs TiApOOIOHTIB, MEepepoOKH MPOAYKIIi aKBaKyJIBTYpH.
Kpim Toro, B pe3yasrari OTpUMaHHsI MPAKTUYHOTO JOCBIAY MijJ Yac CTaXyBaHb
aBTOpiB, OOMIHIB 3HAHHSAMH 3 MPOBIAHUMH (QaxiBISIMH raiy3i, OyJio npoaHai-
30BaHO OCHOBHI BaxkeJi TpaHcdopmaliidl B akBakyabTypi. OTKe, ONTHMi3awis
TEXHOJIOTIYHOTO Mpolecy mnependadac e(eKTHBHICTH 32 YMOB TapMOHi3amii
010JIOTIYHO-TOCTIONAPCHKUX MApaMeTPiB 00’ €KTIB, «TEXHOIOTIYHUX MOKIUBO-
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cTei» 00namHaHH, MOTY)XHOCTESH mianpueMcTBa. UMHHUKH a0iOTUYHOTO Ta
010TUYHOTO XapaKTepy Y CYKYIMHOCTI CTBOPIOIOTH CIIPUSTINBE CEPENOBHIIIE TSI
OTPUMaHHS MaKCUMAaJbHOTO Pe3yJbTaTy BiJl TaKOro BUPOOHHUITBA. AKIEHTY-
I0YM YBary Ha Keifcax ONTHMi3allii, BIIMITUMO, OpPraHi3allit0o TEeXHOJIOTIYHOTO
npollecy eKO-BHPOIIYBaHHS, BUPOOHUITBA Ta peani3alii MpoayKIil akBaKyib-
Typu. loTpumanHs BuMor «bien-étre» («1o0pe AOIISHYTI») TBAPHHHU € OJHIEI0
13 He0OXiAHMX JIAHOK BiIOBIHOCTI. 32 IIMX YMOB ITi IIPUEMCTBO BUKOPHCTOBYE
crangaptu EU-Organic (Hanpukinayn, y ®@paHiii TaKHX BUMOTH JOTPUMYETHCS
openn AB (Agriculture biologique). B Hamriii kpaini B ramy3i akBakyJIbTypH
MUTaHHS JIMIIAETHCS BIIKPUTUM, OCKIJIBKH BOHO Tepeadadae JOCTAaTHBO TIO-
OasbHI pillIcHHS Ta TOTpeOye yacy.

OnHUM 13 BEKTOPiB €BPOIHTErpYBaHHSA TEXHOJOTIYHUX €JIEMEHTIB B aKBa-
KYJBTYpI, MOXKHA BIIMITUTH OpraHi3allito HayKOBO-JIOCIiAHUX POOIT 3 BOXHUMHU
Oprai3Mamu, MOJCIbHUMHU-00’EKTAMU 3 METOK JOCIIKCHHS (DYHKIIIOHAIb-
HOTO CTaTycCy iX OpraHi3My Ta piBHS MOCIAy0U01 afanTaiii o0OpaHux 00’ €KTIB
JI0 Cy4acHUX abioTUYHUX Ta OI0THYHHUX YMOB, TEXHOJIOT1H BUPOLIYBaHHS, PO3-
Be/ICHHSI, HaNMCaHHs 010JI0TTYHMX OOIPYHTYBaHb ToIo. Lle muTaHHs 3aBKAH €
BIJKPUTHM Ta aKTyaJIbHUM, OCKLUIBKU Oy[b-sK€ BUPOOHUIITBO Mae OyTH 00TpyH-
TOBaHMMH B KOHTEKCTI MPAKTUYHOCTI, IHHOBAIIIMHOCTI, peHTa0eIbHOCTI. SIKIII0
3a METy TaKOro JOCHTIKeHHS 0OpaHO yIO0CKOHAJIEHHSI KOHKPETHOI TEXHOJNOTIT
MiAroAiBI pu0, TO AOUUIBHUM Oyle 3MIHCHUTH MPOTHO3YBaHHS Ha MiATOTOB-
YoMy eTari OTpUMaHuil e()eKT, a MOTiM BKe PO3MOYMHATH BIACHE EKCIIEPUMEH-
TaabHy YacTUHY. TMM caMuUM 3IMCHUTH €KOHOMIIO PECYPCHOTO IMOTCHIliaTy
Ta MpOopaxyBaTH HMOBIpHI pU3UKH ekcriepuMeHTy. ChOTOMHIIIHI peaii 703Bo-
JISIIOTH BUKOPHCTOBYBATH MpOrpaMHe 3a0e3NeueH s 3 ypaxyBaHHsIM Oioioriv-
HO-TOCTIOAAPCHKUX OCOOMMBOCTEH 00’€KTY, SKHH NOCTIIKYIOTh, alanTyBaTh
TEXHOJIOTIYHI PIIICHHS TiJ TaKUH «3alUT» Ta 3MOJACIIOBATH MOTEHI[IAJIbLHUN
MO3UTUBHUH pe3yabTar abo HaBIaKH.

Bukopucranas iHQOpMaIifHUX TEXHOJIOTiH, MporpaMHoro 3abesre-
YeHHS HaJa€ MOXKITUBICTD IPOTHO3YBAHHS, POPAXyBaHHS OTPUMAHOTO €(hEeKTy
3 KOPUT'YBaHHSIM BXE y peallbHOMY BHUMipi yMOB. TakuM YHMHOM, MOCTAHOBKa
HayKOBO-CKCIIEPUMEHTAIBHOTO JOCTIKEHHS! 3 BHUKOPHCTAHHSIM MOJEIBHOI
IT-nporpamu nporHo3yBaHHs OTPUMAHOTO epeKTy HaOyBae psi Mepesar Ta mij-
BHUIIY€ BIPOTIIHICTh JaHUX. B SKOCTI MpUKIaay MOXHA MPUBECTH MOXKIIUBICTh
3aificHeHHS MOP(O-METPUYHOTO aHalli3y TigpoOiOHTIB 3 BUKOPUCTAHHS CIei-
aJbpHOTO mporpamyBanHs (puc. 2). [Ipu oMy He BUHUKa€e HEOOXiTHICTh KOH-
TaKTyBaTU 3 KOYKHUM €K3eMILISIPOM IpU BUMipax, 10 HaOyBa€e Ba)KIIMBOTO 3Ha-
YEeHHS B KOHTEKCT1 3HMXKEHHSI CTPECOBOTO BILUIMBY. Taka MOJENb IEPEHOCUTHCS
Ha MEBHI 00paHi mapaMeTpH MporpamMmu Ta PopaxoBy€e OTPUMAHUI Pe3yJIbTar 3a
MIEBHUX YMOB.
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Puc. 2. Mopeas NpuK/Ia1y BUKOPHCTAHHS CHeNiaJbHOI NPOrpaMu NPOrHo3yBaHHs
3aIJIAHOBAHOIO e(peKTy BIUIMBY YHHHHKA, 0 BUBYAETHCS B eKCIIEPHMEHTI

OTxe, BAKOPUCTAHHSI TAKOT MOJIEITFHOT TPOTrpaMu, 0€3yMOBHO, HE € OJTHO-
3HAYHO BiPOTITHOIO JUTsI BUKOPUCTAHHS 0€3 aJIbTepHATHBHHUX BapiaHTiB. BTiM,
BOHA MOXKE OYyTH B SIKOCTI KOMIUIEKCHOI MOZCIIBHOI IIATGOPMH ISl TTPOTHO3Y-
BaHHSI Ta OpIE€HTAIlli EKCIIEPUMEHTATBHIX JAHUX Ha ITATOTOBYOMY €Talli, THM
CaMHM 3HIDKYBATH PU3HK HEC(EKTUBHOCTI EKCITEPUMEHTAITBHOTO JOCITIIKCHHS
B peaJbHOMY BUMIpI.

BucHoBku Ta mpomno3umnii. OTxe, ClOXHBauyaM BaXXJIMBO OTPHMYBATH
BHUCPIHY iH(OpMAIIito He JIUIIE PO TKiICHUHA CKIIaJ, ITOKUBHY IIHHICTD, a TIPO
BIUIMB TIPOAYKITii aKBaKyJIETYpH HAa HABKOJIMIITHE CEpEIOBHINE. €BPOIHTETPY-
BaHHsI OKPEMUX EJIEMEHTIB JI0 YKPATHChKOI aKBaKyJILTypH CIIPHATUME «IIepe3a-
BaHTKEHHIOY» TaTy31 B IIJIOMY, BUXi1 Ha HOBi TOPH30HTH KOHKYPEHTO CITPOMOK-
HocTi. OpraHigyde BUPOOHHUIITBO HAAA€ MOKJIUBICTH CTAJIOMY PO3BUTKY Tairy3i
BIIKPHUTH MIJISTXH JI0 «EKOJIOT0-0€3METHOT0» BUPOOHHUIITBA, BUKOPUCTAHHS 1HHO-
BaI[ifHAX METOJIB 3 BUKOPUCTAHHSIM KOMILUICKCHUX EIIEMEHTIB aKBaKyJIbTypU
(peumpKymAIidHI CUCTEMH, camkh, Oaceinm, cTaBu Tommo). Ha ¢doHi Buposa-
JOKEHHS aCTIeKTiB allbTepPHATUBHOTO €HEProrocTauaHHs Taka (hopMa akBaKylb-
TypH 3a0€3MEUUTh MMiIBUINCHHS «CHPUHHATTS KyJIbTYPH CIIOKHBAHHS SKiCHOT
TIPOIYKITii 3 BIAIIOBIIHOIO «icTOpieto» BUpOoOHWITBA. CydacHi €IEMEHTH MPH
BIPOBAKCHHI CHPHUATHMYTh ITONTYKY HOBHX METOIB TOJIITIICHHS aIanTartii
TiApoOIOHTIB 0 HOBHX YMOB. 32 YMOB MITKPIIJICHHS BHPOOHHYOTO CEKTOPY
HayKOBO-IIOCTITHAM CEKTOPOM PHOOTOCIIONAapChKa raiay3b TPaHCHOPMYETHCS
y OHOBJICHHH HAIPSIM 3 IEPCTICKTUBHUM PO3BUTKOM.
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ASPECTS OF FORMATION OF THE POTENTIAL
AND DEVELOPMENT OF UKRAINIAN AQUACULTURE
UNDER THE CONDITIONS OF EUROPEAN INTEGRATION
OF INNOVATIVE SOLUTIONS

Honcharova O. V. — Candidate of Agricultural Sciences, Associate Professor,
Kutishchev P. S. — Candidate of Biology Sciences, Associate Professor,
Kherson State Agrarian and Economic University,
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The authors made a comprehensive comparative analysis of technological
elements in aquaculture with a view to improving the production of biological products
of aquaculture. Considered are possible cases of solving the issue of increasing quality
parameters regarding technological elements and qualitative and quantitative parameters
in aquaculture. Taking in to account climatic transformations, an analysis of the tate of
the fishing industry in the southern region of Ukraine was carried out. Emphasis is
placed on possible ways to solve the problem by introducing European elements of
optimization of a certain sector of aquaculture production. An assessment of promising
directions was carried out, taking into account the current conditions in the Ukrainian
fishing industry. The vectors of improvement and restart of the industry are presented
for discussion and consideration, taking in to account modern content, the requirements
of the labour market, the consumer, and the resource potential of the fishing industry as
a whole.

Research results reflect the main vectors of aquaculture development under the
influence of abiotic and biotic factors. Information is presented on the current state
and trends in the development of technologies in aquaculture, taking into account
the development of innovative aspects, the influence of man-made factors, and the
modernization of certain technological solutions. Modern requirements regarding the
development trend of organic aquaculture products (environmentally safe) are taken into
account. A comprehensive analysis of the main technological elements, the potential of
aquaculture as a whole, and the adaptive abilities of hydrobionts was carried out in order
to determine the possibilities of introducing individual elements of an innovative nature.
Model solutions for the optimization of individual links of the technological map in
the fishery industry during the growth of young hydrobionts are considered. Based on
modern conditions, the effectiveness of ways to increase the adaptive and compensatory
mechanisms of hydrobionts was analyzed.

Keywords: aquaculture, European integration, elements technologiques,
development, potential resources.
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3pocTaHHs YNCENBHOCTI HACEJICHHS IUIaHEeTH CTaBUTh Hepes (axiBIsiMU puo-
HOI rairy3i Ty HU3KY 3a]1a4 110 3a0e3MeUYeHHIO JIF0NeHTI0CTaTHROI KITTBKICTIO AKICHOI, B
mepIiy Yepry, 0i1KOBOT HpO,Z[)’KI_lll YkpaiHa BOJIOJi€ JOCTAaTHIM pecypcoM BOIOWM i Mae
NOTEHIIHI MOXXJIMBOCTI JJIsl TOOY/IOBU Ta PO3BUTKY MOTY)KHOTO prbOrocnogapchKoro
KomIuiekcy. Lle Bukimkae HeOOXiHICTh Y HOIIYKY IUISXIB IOB’I3aHUX B MEPILY Yepry
i3 BITHOBJICHHSIM 00’€MIB yJIOBIB puOM y BHYTPIIIHIX BOZOWMAX 1 3pOCTaHHS MPOIYK-
THUBHOCTI pHOHMYMX rocrogapcTB. OfHUM i3 HanpsMiB BUPILICHHS AaHOI MPOOIeMH €
opraHizaris MacmTabHOI IHTPOAYKIIi MIHHUX MPOMUICIOBHX BUAIB pUO B MPHUPOMHI Ta
TpanchopmoBaHi BomoiiMu. OcTaHHE TOBUHHO 0a3yBaTHCA Ha MIOPIYHOMY OTpHUMaHHI
JIOCTaTHBOT KUIBKOCTI SIKICHOT Ta KUTTECTIHKOT Moozl puo. Lle He MoxiiBe Oe3 HasB-
HOCTI B CIIEIiaJli30BaHUX TOCIOJAPCTBaX BIACHUX PEMOHTHO-MAaTOYHMX CTaJl, 31aTHUX
3a0€3MeunTH pe3ysIbTaTHBHE MITyYHE BiATBOPEHHS pro. 3a 1aHo1 MpoOieMu OCHOBHOIO
PE3YIIBTaTUBHOTO PUOHUIITBA BUCTYIA€ 30epeIKEHHSI TLUTITHUKIB, TX SIKOCTI Ta MOXKJIHBO-
CTi IIBUIIKOTO BiTHOBJICHHS PEIPOAYKTUBHOTO ITOTEHITiaTy MICIIs TEXHOJIOTIYHUX POOIT.
OnHUM i3 NUIAXIB MTOOTAHHS HAroJOMIeHOI MPOOIeMH MOXKe BHCTYIIATH 3aCTOCYBAHHS
IMYHOCTHMYJISITOPIB, L0 1 CTAJI0O OCHOBOKO MPOBEACHUX HAMH JAOCIIIKCHb.

OcHOBHa MeTa JOCII/PKEHHS 1oJIsirajia B yIOCKOHaJIEHHI METO/IB 30epesKeHHs
TUTITHAKIB POCIMHOIAHUX PUO TICJIsI 3aBOACHKOTO BiJTBOPEHHS, ITOB’S3aHUX 13 BUKO-
PHUCTaHHSAM IMyHOCTUMYJISITOPIB B YMOBAX roCIIOfapcTB MiBAHS YKpaiHu. MicieM mpo-
BEIICHHS CIIEIialbHIX MOCIiKeHb CIYTYBal W 1HKyOalifHWHA IIeX Ta JiTHhO-MaTOYHi
craBu 1Y HoBokaxoBcbkoro pm63aBogy 4acTHKOBHX pHO. MaTepiasioMm HOCTIKEHB
BUCTYITIAJIM ILTITHUKK O1JI0r0 TOBCTOJIOOMKA, BUPOLICHI B yMOBax rocrnonapcrea. [Ipu
BUKOHAHHI JOCIIIKEHb BUKOPUCTOBYBAJIMCS 3araJIbHOBXKHBAHI Y pUOHUIITBI METOIUKH.

[IpoBenenuii ananiz nae 3Mory 3poOMTH BHCHOBOK IPO JOLIIBHICTH 00poOKH
IUTiTHUKIB TIPEnapaToM B SKOCTi MPOTHMIKPOOHOTO Ta CTHMYIIOIOUOTO 3aco0y. Buko-
PHUCTaHHS eKCIIePIMEHTAIFHOTO iMyHOCTUMYIIATOpa AH(ITypoHa 2 MO B 3HauHI#i Mipi
MiIBHUIY€ PE3UCTEHTHICTH IUTITHAKIB TOBCTOIOOMKA MICII ONepalliil i3 mTyJHoro Bif-
TBOPEHHSI B 3aBOJICHKMX yMOBaX. [IpoiH’€KTOBaHI I JTHUKY IEMOHCTPYBajK OLIbLI BU-
COKHH piCT 1 BUKMBaHICTh MPOTATOM YChOTO MEPiOy CIIOCTEPEKEHb.

Kiro4oBi ciioBa: iMyHOCTUMYIISTODP, prOa, TOBCTONIOOMKH, BiITBOPEHHS, PE3HUC-
TEHTHICTh, BUKHUBAHICTh, ILIIJHUKH.

IocTranoBka nmpodsemu. CyyacHuil cTaH BogHUX OilOpecypciB y BHY-
TPILIHIX BOJOMMAax B OCTAaHHI POKH CIiJi OXapaKTepU3yBaTH SK HaIpyKe-
HUH — dYepe3 3arpo3y 3HUKHEHHS OKPEMHUX BHUIIB 1 MOMYJSIii, BHACHIIOK
HEepaioOHAIILHOTO MPOMHUCIY 1 3a0pyJHEHHS BOIHOTO CEpPENOBHUINA, 3HIKCHHS
e(eKTUBHOCTIIIPUPOAHOToBiATBOpeHH . HadoHipi3koronagiHHApe3ynsTaTHBHOCTI
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prOHOTO POMUCITY B MeKaX BHYTPIIIHIX aKBaTOpild, YKpaiHa CIpsIMOBYE CyT-
TEB1 3yCHJUI Ha BUKOHaHHS Llijel cTajoro po3BUTKY IUIAHETH, K y HaIrpsMi
3ano0iraHHIO TOJOMY Tak i B 30epekeHHI BOAHMX XHUBUX pecypciB [1]. Taka
CHUTYallisl BUKJIMKA€ HEOOX1THICTh Y TIOUIYKY IUISIXiB OB’ SI3aHUX B TIEPILY Yepry
13 BIIHOBJICHHSIM 00’€MiB yJIOBiB pHOM Y BHYTpIIIHIX BooliMax i 3a0e3neyen-
HSIM HaceJIeHHS JOCTYITHOIO PHOHOIO MPOAYKIi€t0. ICHYIOTE crioliBaHHS Ha 30e-
PEKEHHS 1 MOMOBHEHHS O10JIOTTYHUX PeCypciB, TIOB’sI3aHi i3 MITYYHUM PO3BE-
JEHHSIM POCIUHOIAHUX PHO, SIKE T03BOJISIE M ATPUMYBATH IPOMHUCIIOBI 3aracH i
HapoIyBaTh 00CATH BUPOOHHUIITBA TOBAPHOI MPOAYKLIi aKBaKyJILTYPH B Pery-
JHOBAaHUX YMOBax. [IporpecuBHICTh 1 BXKIIMBICTh LHOTO HAMPSIMKY HEOAHOpaA-
30BO MiIKPECIIOETbCS B MyOmikaisx pagy aBropiB [2—4]. CrpaBHs BEIHKO-
MacmTadHa IHTPOMYKIiS pOCIMHOINHMX pub B JHINpOBChKO-By3bKy rupioBy
obnactp Oyna po3noyara 3 1974 poxy, npu OMY B SIKOCTI IPIOPUTETHHUX 1HTPO-
IIYIIEHTIB Oy11 00paHi NpeCTaBHUKH JIAJICKOCXITHOT iXTio(ayHu — OLTHIi 1 cTpO-
KaTU# TOBCTONOOUKH, Oinuii amyp. OCHOBOIO JIsl IIbOTO MOCITYKHB TOU (DaKT,
o nouus3s duinpa i [liBgennoro Byry, a Takox JIHinpoBckko-By3bknit muMan
MAaIOTh Y CBOEMY PO3MOPSIKEHHI 3HAYHI KOPMOBUMH PECYpPCaMHu, SIKi MPEeICTaB-
HUKH a00pUTEHHO] iXTio(ayH! NPaKTHYHO HE BUKOPUCTOBYIOTH 1 IHTPOLYKIIisl B
BojoiMu J{HinmpoBcbko-by3bK01 THPI0BOT 005acTi GaKyabTaTUBHUX IX CIIOXKH-
BauiB crpusuia O 3HAYHOMY 30UTBIIEHHIO PUOOTPOAYKTUBHOCTI X aKBaTOPii
[5, 6]. Y Toit ke yac, i3 oAy Ha GIONOTiI0 BIITBOPEHHS POCIMHOITHUX PHUO,
CTBOPEHHS 1X MOTY>KHOTO MPOMHCIIOBOTO CTaJa HEMOXJIMBE 0e3 iX IITy4HOTrO
BiJITBOPEHHSI 1 BUPOII[YBaHHS Ta MOAAJBIINOT IHTPOMYKILiT TOCAIKOBOTO MaTepi-
ay B BOAONMHM Pi3HOTO MOXOIKEHHS Ta LIIBOBOTO MpU3HaueHHA. [Ipu mpomy
TUTAHOMIpHE 3POCTaHHS MPOMHCIOBUX 3allaciB 3HAYHOIO MIipOIO CTPUMYETHCS
BiJICYTHICTIO AOCTaTHBOI KITBKOCTI IOCAJKOBOTO Marepiaiy, OfepKaHHs SKOTO
€ JIOCHTh CKJIAJHUM HaBiTh MPH HASBHOCTI HEOOX1MHOI KUTBKOCTI IUTiJHMKIB.
[lpu Bcili ynaBaHili BHBYUCHOCTI Pi3HMX AaCMEKTiB OI[IHKU SIKOCTI ILUTIHHUKIB
1 MOTOMCTBa B PUOOTOCIONAPCHKOT HayKH JOCI HE TPOBEACHO KOMILJIEKCHOTO
JIOCITIJDKEHHS, B SIKOMY OyJjia O Ha €IMHIA METOAMYHIN OCHOBI MPOAHATI30BAHO
Tpiaja «JIKiCTb BAPOOHHKIB — AKICTh CTaTEBUX MPOAYKTIB — SIKICTb MOOIi» [7].

B 11b0My acriekTi BUHUKAIOTh KUTbKa BOXKIIMBHX MPOOJIEM, OJTHIEIO 13 TKUX
BUCTYNAa€e HEOOXiqHICTh 30epeKeHHs TUTIJHHUKIB I1iJ] 4ac MPOBEACHHS BUPOOHH-
YHX OTEepalii i3 ITY4YHOTrO BiATBOPEHHS Ha ()OHI MOKIIMBOTO OKPAIICHHS KO-
CTi OTPUMAaHUX CTAaTEBUX NPOAYKTIB. OJHHUM i3 IUISAXIB MOAOIAHHS HATrOJIOLIe-
HO1 TpoOJIEMH MOXKE BUCTYIIATH 3aCTOCYBaHHS IMyHOCTUMYIISATOPIB, 11O 1 CTAI0
OCHOBOIO IIPOBEJICHUX HAMH JOCIHiPKEHb.

AHani3 ocTaHHiX nocaimkens i myOmikauiii. [{ukn po0it, npoBeneHnx
JOCIITHUKaMH1 OCTaHHIM YaCOM JI03BOJISIE TOBOPHUTH ITPO BaKITMBY POJTH SIKOCTI IITi -
HHKIB 1 OTPUMaHHUX CTAaTEeBHUX MPOLYKTIB AJIsI OTPUMAHHS SIKICHOTO YKUTTECTIHKOTO
MOCaIKOBOTO Marepiary JUisl iHTPOAYKLIl B MPUPOIHI 1 WITy4Hi Bomoiimu [8—10].
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TpamuiiiiiHi METOTU BUPOIYBaHHs 1 OLHKK CTAaTeBO3pUIUX pHO IO
eKcTep’€pHUX O3HAKaX HE B MOBHIHM Mipi BiJOOpaXKaroTh SIKICHI XapaKTePUCTUKU
IUTITHAKIB B yMOBaX INTYYHOTO BIATBOPEHHS, TaK SK BOHH CJIa00 TIOB’s3aHi
3 puOOBOIHUMH TIOKa3HUKAMH 1HKYyOAIlii 1 moanbmM eMOpiOHATEHUM PO3BUT-
koM [3; 7; 9]. CenekuiiiHa poOoTa B IMOEJHAHHI 3 OI[IHKOKO SKOCTI TUTIAHUKIB 110
JaHIIOTY (QYHKIIOHANBHHX 3B’ A3KiB «OOMIH PEYOBHH CTAaTEBO3PUIMX pUO — ILIO-
JEOYICTh — SIKICTh CTaTEBUX MPOAYKTIB — JKUTTECTIMKICTH MOJIOMI» MOXKE CITY>KUTH
OJIHUM 3 HaIPSIMKIB T IBUIICHHS €()eKTHBHOCTI IITY4YHOTO po3BeieHHs [7; 9; 11].

YIOCKOHANEHHS] ICHYIOYMX OIOTEXHOJIOTIH INTYYHOTO BiATBOPEHHS
nependavyae MOMIYK NIISXiB MiJBHINEHHS €(QEeKTHBHOCTI POOOTH 3 CTaTeBO3-
pimumu pubamu. Ui nusixu 6a3yroTeCsl Ha JOCATHEHHSX PHOOrOCHOAAPCHKOT
HayKH, B TOMY YMCJIi Ha HAYKOBO OOIPYHTOBAaHHX METO/aX 30€pex eHHS LTI THH-
KiB 1 IXpenpoIyKTUBHOTO MOTEHIIIATY i/l Yac 3aBOACHKOTO BiiTBOpeHHs [7; 12].
3 MpakTUYHOI TOYKH 30py HE ICHYE €UHOTO IiIXOMY IO OIHKH SKOCTI TUTif-
HHKIB Ta METOMIB 1X 30€peKeHHS I Yac 3aBOACHKOTO BiATBOpeHHSI. OmHUM
i3 IUIAXiB MOAOJIAHHS AAHOI CUTYallil MOXKE CTaTH BUKOPHCTAHHS IMyHOCTUMY-
JSITOPIB 7Sl MiABUIICHHS PiBHIO PE3UCTEHTHOCTI I THUKIB.

IMyHOCTUMYJSTOPH — PEUOBUHH, CTUMYIIOIOUI HecnenudidyHy pe3uc-
TeHTHIicTh opranizmMy (HPO) i imyHiTeT (ryMopalibHi 1 KIITUHHI IMYHHI peaxiii).
VY piTeparypi TEpMiH «IMYHOMOAYIISTOP» 9aCTO BUKOPHUCTOBYETHCS SIK CHHOHIM
TEPMIHY «IMyHOCTHUMYIIATODY.

Haituacrime 3acTocyBaHHS IMyHOCTHMYJISITOPIB B pUOHUIITBI TTOB’ sI3aHE
TOJIOBHUM YMHOM 13 TOMIBIICIO PHOU JIJIsl TIOM SIKIICHHS iH(EKIIHHUX 3aXBOPIO-
BaHb a00 IMiIBUIIICHHS MTOKa3HUKIB pocty [13-16].

[IpobGnemu 30iibIICHHST MPOAYKTHBHOCTI Ta BHUKMBAaHOCTI TPH BUPO-
ITyBaHHI pUOM PI3HUX BIKOBUX T'PYH TAKOXK IMPHU3BaHI Pi3HOTO POy KOPMOBI
00aBKH, 5K TIBHIYIOTh PE3UCTEHTHICTh OpraHi3My. [CHyFOTh METOIUKH BBE-
JeHHI 0 CKJIaJy OCHOBHOTO PAIliOHy JBOJITOK KOpOIIA CAIlOHITY, aHAJIbLUMY
Ta OeHTOHITY [17], IHAKTMBOBaHMX MEKAPCHKHUX IPIXKIXKIB 0 PalioHy MOJOZI
pocilicekoro ocetpa [18], OCHTOHITOBUX TIMH MpHU BUPOLIYBaHHI TOBapHOI
pubu [19], mocmiKeHO BIUIUB CEJIEHY HAa METa0OJi3M CEICHOIPOTEiHIB Ta
AHTUOKCHJIAHTHHUH CcTaTyc 00’ €KTiB akBakyasTypH [20].

Y Tol ke Yac MpaKTUYHO BiJICYTHI JaHi MO0 BUKOPUCTAHHS iIMyHOCTH-
MYJIATOPIB A7l MOKpPAIeHHs] puOHNYMX MTOKa3HUKIB MPH MPOBEIEHHI onepamii
i3 IITYYHOTO BiATBOPEHHS, SIKi XapaKTEpU3YIOTHCS BUCOKAM TPaBMaTU3MOM
IUTITHAKIB Ha (DOHI CYTTEBOTO TOTIpIIEHHS iX (i3i0JOTiYHOrO cTaHy. 3acTo-
CYBaHHSI Cy4aCHHX BHCOKOE()EKTHBHUX TpernapariB s 30epekeHHs IUTiIHHU-
KiB 3MOKe 3pOOWTH iICTOTHUI BHECOK Yy BIOCKOHAJIEHHS OIOTEXHIKH IITYYHOTO
puOopo3BEnCHHS.

IocTtanoBka 3aBganHsa. Mera 1 3aBIAHHS JOCTIIKEHHS IOJSTAIH
B YAOCKOHAJICHHI METOJIB 30€pe:KeHHs IUTIAHUKIB POCIMHOITHUX pUO Miciis
3aBOJICHKOTO BiITBOPEHHSI, OB’ S3aHUX 13 BUKOPUCTAHHSM IMYHOCTHUMYJISTOPIB
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B yMOBax TrocrmomapcTB miBaHS Ykpainu.ExcnepumeHTansHa uyacthHa Oyna
CIpsSIMOBaHA HA BUBUEHHS BIUIMBY INpENapaTry THIIOBOTO IMyHOCTHMYJISTOPOM
pexoMOiHaHTHOTO iHTephepoHy. B mocmimKeHH X HaMu OyJI0 BUKOPHUCTAHO Ipe-
napar pekoMOiHaHTHOTO iHTepdepony TroauHn AHaypoH. Januii npenapar e
NEepUINi Ta €AWHUIA peKOMOiHaHTHUI 1HTEep(EpOH, CTBOPEHUH B YKpaiHi 3 HyIIs,
3 eTaly HayKOBHX PO3pOOOK, MICIs eTamy TPUBAIUX JOCHIITHUIIBKUX POOIT.

Inrepdeponu (I®H) — ne rpymna GionoriuHo akTUBHUX OiNKiB abo IIi-
KOIIPOTEi/iB, CAHTE30BaHUX KJIITHHAMHU B MPOIECi 3aXMCHOT peakiii Ha dyKo-
pimHi areHTH — BipycHY iH(EKIif0, aHTUTeHHY a00 MiTOreHHHI BILIUB.

I®H pizHux BHUIIB TBapuH, HE3BAXKAIOYH HA HE3HAUHI MIKBHIOBI pO3-
ODKHOCTI B aMiHOKHCJIOTHHM CKJIaJIOM, €()CKTHBHO MPAIfOIOTh B OpPTraHi3Max
rereporeHHuX TBapHH. [Ipu konTakTi IOH 3 pisHOMaHITHUME KIIITHHAMH Opra-
Hi3MY, OCTaHHi CTalOTh HECIIPUHHATIMBAMH 10 Maiike BCiX BIIOMUX BipyciB i
0araTbOX TOKCHHIB OUTKOBOI Ta 1HIIOT IPHPOAH.

I®H na BiaMminy Bix imyHoctumynstopiB (iHayktopie IOH) € moryx-
HUMH MOAYJISITOpaMH iMyHHOI cuctemu. a-I®OH BupoOnseTbes niMmdoinHuMu
KIIITHHAMH y BIATIOBib HA YYXOPiJHI areHTH — BipycH, Oakrepii abo Hermac-
TUYHI areHTH. AKTUBI3y€ MaiiKe BC1 KINITUHH IMyHHOT CUCTEMH, CIIPUSIE BUPO-
OnenHto anTuTi. Monymioe B-xinituannii imyHitet. g-I®H nponykyeTscst akTu-
BoBaHUMH T-NiMpouuTaMu. AKTHUBI3y€ KIITHHU IMYHHOI CHCTEMH, OCOOJIMBO
Makpodaru (miaBuirye aktuBHicTh y 1000 paziB). Moaynroe T-kimiTHHHMIA iMy-
HiTeT. [IpoTHBipyc Ha aKTHBHICTH HUXYE, HIX B a-IDH.

MiciieM NMpOBEICHHSI CIEI[iaIbHAX JTOCIIJKCHb CIIYT'yBaJM IHKyOaIii-
HUH LeX Ta JTHbO-MaTouHi ctaBu J[Y HoBOKaxoBCHKOTO pr03aBOIy 4aCTHKO-
BUX pub. Marepianom 10ociikeHb BUCTYTAIH TUTiAHAKY O110T0 TOBCTOJIOOMKA,
BUPOILIEHI B yMOBax rocroaapcTsa.

Jis mpoBeneHHs €KCIEPUMEHTY i3 BHBYCHHS BIUIUBY IMYHOCTHUMYIISi-
TOpPIB Ha SIKICTH TUTIAHUKIB Oynu cOpPMOBaHi ITOCIiAHA Ta KOHTPOJIbHA TPYIH
mo 28 ocobun [21; 22]. B SKOCTI €KCIEPUMEHTAILHOTO IMYHOCTHUMYJISATOPA
Hamu Oyno Bukopuctano AHQuypoH 2 MO, y ¢makonax emuictio 10 mi. Bin
MpeACTaBIIsIB cO0010 cTepuibHuil i30ToHIuHuM (0,15 NaCl, 0,1 Na, K-pocharu
pH 7,2-7,4) BonHUI pO3YNH PEKOMOIHAHTHHX a- U Z-iIHTEPPEPOHiB — aHAJIOTIB
JIONCHKHX a-2a- U g-iHTepdepoHiB, 3aranbHuid 610K <1S5MKT / MiT.

[Ipemapar BBOAWIIN 3T1THO JiF0U0T METOAMKH, BHYTPIIIIHHOM S30BO, OJTUH
pa3, oapasy micis Bi0Opy CTaTeBUX MPOAYKTIB. YKOJI POOWIIU B CIIMHHI M’SI31
mij KytoM 45° miJ| mepeHiM KpaeM CIIMHHOTO TuiaBist. Micie i1’ exiii 00po-
Onsutn 75%-M €THUIIOBUM CITHPTOM.

[Micnst iH’eKIil TUTIJHUKIB €KCIIEPUMEHTAIBHOI TPYIHU BiACAIKYBaJIH
y JITHBO-MaTOYHUH CcTaB, momieto 0,9 ra. B ananoriunuii ctas Oyna BUCaKeHA
1 KOoHTponbHA rpyna. OCTaTOYHUI KOHTPOJb BHXKMBAHOCTI €KCIIEPUMEHTANb-
HOTO MaTepiaay MPOBOAUBCS IIiJ] YaC PO3BAHTAXKEHHS JIITHHO-MAaTOYHUX CTaBIiB
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METOZIOM TpsiMoro o0miky [21; 22]. Mopdonoriuni AOCTIKSHHS Ui THUKIB
MPOBOAMIIM 32 3araJlbHOBXKMBAaHUMH METOAMKAMH 13 BU3HAYEHHSM OCHOBHHUX
iHAeKCiB TinmoOymosu [22].

Bukiag ocHoBHOTo mMarepiajy pociaigxeHHs. BpaxoByrouu dapmo-
KOAMHAMIKY TIperapary, Horo 0 Ha OpraHi3M puOM 3a HAITUMHU JTOCITiKEH-
HSMU Ta 3a JaHUMHU MaTepialibHUX JDKEPEII NI peKOMOIHAHTHOTO iHTepde-
POHY MOXHa MOAININTH Ha 2 (a3u: mepiia — e cuibHa 0akTepiocTaTuvHa Ta
OaxkTepuIMIHA [is Ha BCi BiOMi Tpynu OakTepiid, rpuOKOBI 3aXBOPiHHS Ta
HaBiTh BipyCH, 3aBISKH YOMY IperapaTr CHJIBHO i€ SK aHTHOaKTepiadbHUI
Ta MPOTU3AMANTBHUN 3aci0, I Jis MPOMOBKYETHCS HA MPOTA31 SK MIHIMyM
BocbMH 11i0. Came B 11l wac opraizM puOM Mae HaMEHITY pe3UCTEHTHICTh
1 371aTeH MiJaBaTUCs K Jii MaToreHHoT MiKpoMIopH, Tak 1 Jii CeKyHIapHUX
MikpoopraHizMiB. HaBiTh 3amaneHHsl, 10 TPUPOIHBO BUHUKAIOTH IICIs OTPH-
MaHHS CTaTe€BUX MPOAYKTIB y BHYTPIIIHIX OpraHax, B M’si3aX, B HacIiJOK
BBEJICHHA TpenapartiB Tinodily Ta Ha MOBEPXHEBUX YTBOPEHHSX, B HACIIJOK
TpaBMaTH3aIlii Ipu 00JI0BI Ta MAHIMYISINIAX 32 XOJAOM HEPECTOBOI KOMITaHii
YacTilie MPU3BOJISATH 10 BAHUKHEHHS Pi3HOMaHITHHUX MMaTOJIOTTYHUX MPOIECiB
B OpraHi3Mi IUTiJHUKIB. 3Bakaroun Ha (i310JOTIYHUI CTaH BUINE 3a3HAYCHI
MPOLECH BIUIMBAIOTH BKpall HEraTMBHO Ha BIKUBAEMICTH IUIIAHHUKIB POCIIH-
HOITHUX PUO, 3yMOBIIIOIOYM B OCHOBHOMY iX BiIXigI.

Hpyra ¢aza aii npenapary 3yMOBJIeHa OCOOIMBOCTSIMA OCHOBHOI JiF0401
pevoBuHH. 3a (hapMaIeBTUIHUMH BIIACTUBOCTSM — II€ € CTUMYITIOIOYA Ta iMy-
HOmpoTekTopHa Ais. CaMe 11i BIaCTUBOCTI BKpail He0OXiIHI TIPH MiCITHEPECTO-
BOTO YTPUMaHHI IJTiIHUKIB. SIKI0 iz yac nepioi (azu 30epexeHicTh IUTiHN-
KiB 00yMOBITIOETBCS MTPOQIIAKTHKOIO iHPEKIIHHUX XBOPOO Ta MiCITHEPECTOBUX
yCKJIaTHEeHb iH(EKIIIHOT eTHOMOTI, TO Ha ApyTil ¢a3i 6aXKaHO € CTUMYIIIO-
fo4a JIist IMyHOCTUMYJISATOPA SIK OCHOBHOT CKJIAZI0BOI YaCTHHU mpenapary. Lls mis
MIPOSBIISIETBCSA B CTUMYJIALIL IMyHITETY, BHACTIIOK YOTO 301IBIIYETHCS pe3rc-
TEHTHICTh OpPTaHi3My IUTITHUKIB, CTUMYJIOIOThCS MPOLECH TPABICHHS, TUXaHHS
1, IO B)KJIMBO, PereHepallisi TKaHHH.

[Ipu mpoBeneHHI eKCHEPUMEHTAIBHUX MOCTIIXKEHb SIKOCTI iMYHOCTH-
MyJasTOpa HaMu Oyno BuKopucTaHO AHGypoH 2 MO, sKkuii BBOJUIN B M f-
30BY YaCTHHY TiJIa IUTIAHUKIB ITepea BUCAAKOIO iX Ha Haryi. SIK mokas3aid Haii
JIOCTIIKEHHS, BHACTIIOK CTUMYJIIOI0YO] [1ii IMyHOCTHUMYIIITOPa CKOPOYY€ETHCS
TepMiH (i31070T19HOT peabimiTamii mcis OTpUMaHHsI CTaTeBUX NPOAYKTiB. CTH-
MYJIOI0Ya JIisl IpenapaTy A03BOJISE TUTIJHUKAM PO3MIOYaTH KUBJICHHS B OLIBII
paHHI CTPOKH, 110 TO3UTHUBHO BiOOPa)Ka€ThCs HA POCTI pUO Ta PO3BUTKY iX
cTareBUx 3ay03. Bee 1ie Jerko mpocTexXyeThes IpH MOPiBHIHHI JTiHIHHO-Baro-
BHX IIOKa3HHUKAX IUIIJHUKIB EKCIIEPUMEHTAIbHOI Ta KOHTPOJIBHOI IPYII, OTpUMa-
HUX IiJ] YaC OCIHHLOI IHBEHTapU3allii.
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B pesynbrarti KiHIleBa Maca IUTiIHUKIB €KCTIEPUMEHTAIBHOI TPYITH Tiepe-
OiNbITyBajIa aHAIOTIYHHHN MTOKa3HUK pUO KOHTPOIILHOI rpynH Ha 5,4—10,0%, mo
B CEpPETHBOMY CKIIaaaio 6mu3bko 7,7%. Jlemo MeHIa pisHAIS criocTepiranacs
B JiHIMHKUX mokazHuKax — 1,9-5,1% (Tabm. 1).

Tabnuys 1. SIkicHa oniHka caMuIb 0ioro ToBcToI00HMKa(Xx = SE, n = 56)

x = SE G
IMoka3Huku - - M aitr
JOCJTi/ KOHTPOJIb | JOCJTI | KOHTPOJIb

Maca, kr 5.92+1.41 5.46+1.86 1.79 1.87 0,22
IloBHa nomxwuHa L, cM 79.91+3.60 79.45+2.54 7.05 7.82 0,13
Mana nopxuna l, cMm 66.17+£6.55 | 65.97+11.43 7.21 7.31 0,02
Bucora tina H, cm 22.83+0.70 19.89+1.68 3.39 3.02 1,65
Oo6xgar Tina O, cM 41.28+2.40 40.19+4.37 6.35 6.27 0,22
Iumexc I/H 34.50+0.99 30.15+1.07 2.25 2.02 3,68
Ianexe 1/O 62.38+0.15 60,92+0.23 2.09 2.01 5,32

Haii0inpm sickpaBo cTUMYJIIOI0YA Aisl Ipenapary nposiBUIacs MNPy HOpPiB-
HSIHHI 1HAEKCIB TUIOOYIOBY IUTIAHUKIB, 3aAisTHUX B EKCIICPUMEHTI. 3a TIOKa3HU-
KaM{ BHCOKOCTIMHHOCTI Ta IHIEKCY 00XBarTy Tija IDIITHUKH eKCIIepUMEHTaIIb-
HOI TpyNY mepeOiIblIyBaia aHaJOTIYHAN MMOKAa3HUK pUO KOHTPOJIBHOI TPymH
Ha 12,6 Ta 2,3% BinnmosinHo. [Ipu oMy criocTepiranacs JOCTOBipHa MaTeMa-
TUYHA Pi3HUIL MK HUMH NOKa3HUKaMH, KoedilieHT nuddepenuii psaaiB Koau-
BaBCs B Mexax 3,68—5,32.

AHTHMIKpOOHA Ta CTHMYIIOI0YA JIisl Ipenapary TakoX BimoOpa3Himch i
Ha TTOKa3HUKAaX BIYKUBAHOCTI TUTITHUKIB, 10 300paXeHO B TAONHIII 2.

Boke B epi Tpu 100U CMEPTHICTH T THUKIB EKCIIEPUMEHTAIEHOL TPYITH
3MeHIyBaiacs Ha 12% MOpiBHAHO 13 HOPMAaTUBHUMHM NOKa3HUKaMH. B Toil sxe
Yac IUT THUKH KOHTPOJIBHOI TPYIH IEMOHCTPYBAIU IPAKTUYHO HOPMATUBHI BijI-
xonu. Taka TeHeHIlist 30eperiacs i B epiojl JTITHHOTO yTPUMaHHSI.

Tabauys 2. BuinB iMyHOCTUMYJISITOPA HA BUKUBaHICTH
ILUTITHUKIB 01JI0r0 TOBCTOJI00MKA

Binxin 3a nepui Tpu - . - .
Ipynu 1106H TCAs HEPECTOBOTO . Binxin 3a nepiox Binxin Becboro 3a nepion
. . JIITHBOTO YTPUMAHHS crocTepe;KeHHs
TJTiTHUKIB yTPpUMAaHHS
eK3 % eK3 % eK3 %
Hocmin 17,2 34 6 20,6
KonTponn 8 27,5 8 27,5 16 55,0

Came 3a gac JTITHHOTO YTPUMAaHHS 1 HATYy TUTITHUKIB TIPOSIBIAIOTHCS YCi
HETaTWBHI HACIIIKH, TIOB’S3aHi i3 AKICTIO TUITHUKIB Ta PIBHEM IX PE3UCTEHT-
HOcTi. 3arajbHa BYDKUBAHICTh IUTIIHUKIB €KCIIEPUMEHTAJIbHOI TPYIH 32 BECh
nepiof crnocrepexxeHHs pocsirana 79%. B Toil ke yac cMepTHICTH puO KOH-
TPOJIBHOI TPy NepeBuiyBana 55%.
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BucHoBku. [IpoBeneHuii aHami3 jga€ 3MOry 3pOOMTH BHCHOBOK TIPO
JOUTBHICTh 0OPOOKH IUTITHUKIB MPENapaToM B SIKOCTI MPOMIKPOOHOTO Ta CTH-
MYJTIOI0Y0TO 3ac00y. BUKOpUCTaHHS eKCIepUMEHTAIBHOTO iIMYHOCTUMYIISITOPA
Aundnypona 2 MO B 3Ha4Hil Mipi MiIBUILY€E PE3UCTEHTHICTH TUTIJHUKIB TOB-
CTOJIOOMKA MicHsl ONeparliid i3 ITYYHOTO BiATBOPEHHS B 3aBOACHKHUX YMOBaX.
[Ipoin’exTOBaHI Ui THUKH AEMOHCTPYBAJIH OUIbII BUCOKHH PIiCT 1 BUKUBAHICTh
MPOTATOM YCHOTO Tepiomy crocrepexkeHb. Cama oOpoOKa JIETKO BIHCYETHCS
y TEXHOJIOTII0 3aBOJICKKOTO BIITBOPEHHS POCIMHOIAHUX pHO 1 MOXke OyTH Tpo-
[MOHOBAHA JI0 BBEACHHS B TEXHOJIOTIYHY CXEMY IITYYHOTO BiATBOPEHHS.

THE INFLUENCE OF IMMUNOSTIMULATORS
ON THE SURVIVAL OF FERTILIZERS
OF VEGETABLE FISH

Olifirenko V. V. — Candidate of Veterinary Medicine, Associate Professor,
Kozichar M. V. — Ph.D.,
Kherson State Agrarian and Economic University

The increase in the number of the planet’s population poses a number of tasks
to the specialists of the fishing industry to provide people with a sufficient number of
high-quality, first of all, protein products. Ukraine has a sufficient resource of water
bodies and has potential opportunities for the construction and development of a
powerful fishery complex. This makes it necessary to find ways to restore the volume
of fish catches in inland reservoirs and increase the productivity of fish farms. One
of the ways to solve this problem is the organization of a large-scale introduction of
valuable commercial fish species into natural and transformed reservoirs. The latter
should be based on the annual receipt of a sufficient number of high-quality and viable
young fish. This is not possible without the presence in specialized farms of their own
repair and brood stock capable of ensuring effective artificial reproduction of fish.
For this problem, the preservation of breeding stock, their quality and the possibility
of rapid restoration of reproductive potential after technological works are the main
factors of effective fish farming. One of the ways to overcome the highlighted problem
can be the use of immunostimulants, which became the basis of our research.

The main goal of the study was to improve the methods of preservation
of herbivorous fish brood after factory reproduction, associated with the use of
immunostimulants in the conditions of farms in southern Ukraine. The place of special
researches was the hatchery shop and the summer-brood ponds of the Novokakhovsky
Fish Farm of the Small Fish. The material of the research was the breeding stock of
white carp grown under the conditions of the farm. The research was carried out using
methods commonly used in fish farming.

The conducted analysis makes it possible to draw a conclusion about the
expediency of treating broodstock with the drug as an antimicrobial and stimulating
agent. The use of the experimental immunostimulant Anfluron 2 MO significantly
increases the resistance of carp breeders after artificial reproduction operations in factory
conditions. Injected breeders demonstrated higher growth and survival throughout the
observation period.

Keywords: immunostimulant, fish, carp, reproduction, resistance, survival,
breeders.
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Nowadays, market relations are increasingly becoming the main factors in
regulating the fish products production, affecting the price level and dynamics and other
activity indicators. Modern parameters of developing the domestic fishing industry, such
as: production volumes, quality, prices, an assortment of fish and aquatic bioresources
products — are determined by the specific conditions of producing anddistributingthe
products, by reducing and increasing the price of resources, by the objective laws of
the market (cost, demand, supply, monetary exchange) and by changingthe market
conjuncture. The existing conditions need developing the new approaches to managing
the economy from the standpoint of marketing, forecasting and developing the strategies
to ensure the effectiveness of the functioning the individual industries and the state as
a whole through the rapid adaptation to the changing external conditions. In the contex
of the aggravation of the food problem, marketing studies of developing the agrarian
market acquire special scientific theoretical and practical significance. The system of
conducting marketing research and ensuring the effective functioning of the fish and
aquatic bioresources market in Ukraine is extremely important.

In the market of fish and aquatic bioresources products in Ukraine, there is a
positive trend towards an increase in the production volumes, which will continue in the
near future with a high probability. At the same time, along with the significant potential
of the domestic fish industry and the prospects for further market transformations,
it should be noted that in modern realities its resource, technological, marketing,
organizational and management components lag far behind the level of the counterparts
in the economically developed countries. The concept of marketing is considered from
the classical (limited) and modern (generalized) points of view as a market concept of
modern production management.

Managers and specialists of retail trade enterprises were questioned.

One of the main restraining factors is the insufficient using marketing techniques
by the subjects of the fish products market and the imperfection of its infrastructural
support.

The key issues of the research are forming the fish producers marketing activity
system, which concerns studying the fish product sales markets, decision-making on
the technology of growing fish and aquatic biological resources, storage, pre-sale
preparation, packaging, transportation, sales and developming the infrastructure of the
fish product market.

Keywords: market, fish products, seafood, fish products, consumers, fish shops,
enterprise, marketing research, Ukrainian market.
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Introduction. Nowadays the fish and seafood market is one of the most
dynamically growing segments of the food market in Ukraine. The main purpose
of the fishing industry is to ensure the food security of the country, which means
accessingthe food necessary for a healthy and active life for all people at any
time [2; 8].

Fish products are one of the most important components of a balanced
diet — animal protein, which is one of the scarcest products in the world. It meets
less than 30% of the total world needs [8].

The purpose of the work was a marketing research of population consumer
preferences on the market of fish products of Ukraine.

To achieve the goal, the following tasks were set: to consider the Ukrainian
fish and seafood market; to evaluate the import of fish and seafood; to conduct
an analysis of fish and seafood consumption in Ukraine, to identify consumer
preferences.

Materials and methods. To achieve the goal of the research, the
following methods and sources of information were used: data from the market
participants, information materials from official sources of the Ukrainian
Fisheries Agency, to analyze the Ukrainian fish and seafood market, to analyze
the data from the market participants.

Results and discussion. Managers and specialists of retail trade
enterprisesand consumers (125 respondents) were questioned. 20% of them
were representatives of the specialized shops and 80% were the consumers who
bought fish and fish products at the fish departments in the supermarkets and at
the markets [8].

Suppliers of retail trade enterprises are most often permanent and account
for 70% of the total number of suppliers. About 60% of the surveyed stores use
the services of non-permanent suppliers, and most often, the older the store, the
more reluctant it is to change its suppliers. Across the total, an average number of
the supplier change frequency is less than a year. Stores rarely conduct supplier
surveysand do it without conducting special studies. At the same time, the main
parameter for choosing a supplier is the price. 80% of respondents called this
indicator as the most important. The second place was taken by the quality of
the products, and the third place was taken by the assortment. Such qualities
of a supplier as reliability or supply convenience, in principle, do not play a
dominant role when selecting a new supplier.

As a result of the research, it was found that the frequency of purchases
is most often determined by the store turnover and varies from daily deliveries
(in the large stores like "Tavria B") to weekly deliveries, which indicates that
the fish offered by the shops to the Odessa residents is completely fresh, if we
assume the honesty of the respondents' answers.
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Special fish shops try to reduce a share of fish products in the general
store turnover, diluting it with some other food products: sauces, vegetables,
alcoholic drinks. In these stores, a share of fish products is usually 75-80%, and
in the grocery stores and supermarkets, a share of the fish department in the total
store turnover is usually up to 20% of all sold products [4; 5].

Retail businesses prefer to purchase frozen fish, as the costs of its storage
are much lower. In addition, keeping live fish requires special equipment, which
is often not available. Speaking about the type offish they buy, the following
pattern was found: stores prefer to buy fillets and carcasses. A share of whole
fish in the store purchase is about 20%. This indicates the predominance of
frozen fish on the store shelves (Table 1).

Table 1. Type of fish purchased by stores
(State Statistics Service of Ukraine)

Carcasses | Fillet Semi-finished products Fish product | Preserves | Whole
25% 35% 5% 10% 5% 20%

In principle, this scale corresponds to the consumer preferences.

Most respondents answered the questions of this consumer survey
negatively, motivating their answer with a lack of time, a lack of employees
who would do it and insufficient funding [4].

Fish products consumers. In order to study the fish products consumers,
a questionnaire was conducted and 100 people took part in it. The surveys were
conducted in all places of fish and fish products retail trade: at the specialized
fish shops, at the fish departments in the supermarkets and at the wholesale food
markets. The purpose of the survey was to segment the fish products market and
to assess positioning these products at the Odesa market. Assessing the potential
demand for fish and the prospect of its increasing in future periods was also
quite an important factor (Table 2).

Table 2. Type of fish purchased by consumers

Carcasses Fillet Semi-finished products | Fish product | Preserves | Whole
62% 53% 12% 19% 32% 45%

Market segments were determined by demographic characteristics:
gender, age, income.

Men, as before, go to the shops rarely, so the majority of respondents are
women. They make up 53% of the total number of respondents. Ranking them
by age, the following ratios were obtained: 22—40 years — 70%, 41-55 years —
14%, over 55 years — 16% [4].
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From these data it follows that advertising the fish products and stimulating
their consumption should be aimed at middle-aged women who have families,
because this segment has the largest specific gravity among the rest.

Income became the leading socio-demographic indicator, and further
segmentation of the market was carried out taking it into account. Based on the
identified buying trends, consumers were divided into three main groups: with
a total family income of up to UAH 12,000, from UAH 12,000 to UAH 20,000,
and over UAH 20,000 (Table 3).

Table 3. Segmenting the consumers by income

Income Number of respondents Number oforespondents
(people) (%)
up to UAH 12,000 55 55
from UAH 12,000 to
UAH 20,000 24 24
more than UAH 20,000. 21 21

As you can see, the main part of the buyers are people with an average
income. Then we will consider each of the groups for identifying their preferences
and buying trends.

The total income up to UAH 12,000. 55% of the respondents say that they
buy fish because they like it, the factor of usefulness is at the last place (Fig. 1).

Fig. 1. Structure of the buyers' preferences

Most often, when buying one or another type of fish the decisive moment
is its price, so the representatives of this group buy mainly ordinary sea fresh-
frozen fish: hake, pollock, herring. This fish is the cheapest and has its regular
buyers, although the fresh fish sector is quite large, but the buyers of this market
segment treat frozen river fish rather coldly (Fig. 2).
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Fig. 2. Demand for different types of fish

Speaking about the type of buying fish, it is necessary to emphasize that
even buyers with a small income prefer processed fish, that is, decapitated
carcasses and fillets. A share of buying the whole unprocessed fish is quite
small, and it is the samefor other semi-finished products. Comparing the volume
of supplyingthe whole fish to the shops and the demand for it, it can be said that
this product does not have a sufficient potential for its further promotion to the
market. Gradually, the number of whole fish on the shelves should be reduced,
giving way to a more perfect product-processed fish. Such a low demand for
semi-finished products in this group is due to their high prices, although, subject
to a price reduction this product is very promising in the future. Fish products are
not used by this population group, as they belong to the category of delicacies
on the table of the middle-class Odesans (Table 4).

Table 4. Demand for the different types of fish

Type of fish processing | Number of interviewees (people) | Number of interviewees (%)
carcasses 34 62
fillet 26 47
whole 26 47
fish products 13 24
semi-finished products 8 14

People of this segment buy fish no less than once a month, and even once
a week, which indicates the place of this product on the tables of Odesans. Fish
are usually bought in small quantities — up to 1 kg. If earlier fish were often
bought for animals, now it has become very expensive, and in addition, special
feeds have appeared.
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Examining the quality of fish products in the Odesa market, we can come
to the disappointing conclusion that it mostly suits the consumers of this group.
Although there are complaints about dryness, over-frozenness of thefish and a
lack of river fish in the range of the stores. The prices, according to most buyers,
are quite high, although the share of buyers who are satisfied with the prices is
also significant (Table 5).

Table 5. Answers to the question:
“Are you satisfied with the quality of fish products?”

Answer option Number of respondents (people) Number of respondents (%)
Yes 44 80
No 13 24

Dividing this group by places of buying, we can say that those who are
interested in prices buy fish at the market because it is cheaper, and those who
are interested in quality (which is rare in this group of buyers) buy fish in the
shops. Moreover, they are supporters of the same store. If a representative of
this group is a regular visitor to the store, it is usually due to the convenience of
its location, or because the consumer knows the quality of the product he will
buy there.

The total income from UAH 12,000 to UAH 20,000.

As already mentioned, this group has the largest specific gravity in the
total survey.

Speaking about the preference criteria, it should be emphasized that, just
as in the low-income group, the main role in buying fish is played by the factor of
"liking" for fish and fish products, but it is necessary to note the increased values
of factorsfor usefulness and variety. Therefore, it is possible to put forward a
hypothesis about the dependence of consumers' incomes and their desire to
have a healthy lifestyle, that is, to consume natural, high-quality, expensive food
products (Fig. 3).

Fig. 3. Structure of the buyers' preferences

100



Bodni Giopecypcu ma akeakynomypa, 1(13) /2023

The representatives of this group also prefer frozen fish. 50% of the
respondents answered that frozen fish is easier for them to deal with it is easier
to store and to prepare it. Although, a share of buyers who want to buy fresh fish
has increased incomparably compared to the previous group, which indicates
the demands to the quality of fish with increasing income.

Analyzing the obtained data (Fig. 4), we can say that Odesa stores
do not satisfy this segment of the market, because there is not much fresh fish on
the shelves, and the demand for it is quite high — 54%.
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Fig. 4. Demand for different types of fish

As for the type of buying fish the reluctance to buy unprocessed fish can
be traced even more clearly, but unlike the previous group, which mainly prefers
processed carcasses, this group prefers fish fillets, despite the fact that the prices
for it is an order of magnitude higher than for carcasses (Table 6). Regarding
the consumption of whole fish (that has not undergone any processing), it can
be said that with the increase in income, its consumption is constantly falling.

Table 6. Demand for the different types of fish

Type of fish processing | Number of interviewees (people) | Number of interviewees (%)
carcasses 17 71
fillet 13 54
whole 8 33
fish products 2 8
semi-finished products 2 8

Consumers of such expensive goods as fish products appear in this
segment. The attitude towards semi-finished products is as cold as in the previous
group, but the reason is not a price, but a questionable quality and usefulness of
these products. For the most part, female customers do not buy semi-finished
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products due to the sufficient amount of food additives, dyes and preservatives
that are present in this type of fish products, in their opinion.

Most buyers buy fish once a week, which is quite logically confirmed
by the criteria of fish liking. The following relationship between the frequency
and the reason for buying fish was observed: if a purchase is made because of
liking the fish products, then it is made once a week. If the main factor preceding
the purchase was the desire to diversify the diet, then most often the answer to
the question about the frequency of purchases was “sometimes”. The consumers
who bought fish because of its usefulness answered that they buy fish once a
month or even less often.

We can also talk about the relationship between the amount of bought fish
and the frequency of buying. However, in this case, there is another parameter
such as a size of the family, although in principle most of the respondents buy
fish in the amount of 1 to 2 kg, which quite accurately confirms the opinion
about the existence of fish days in most Odesa families with an average income.

In this part of the respondents, a share of consumers who buy fish as
animal feed is increasing, although 6% of representatives of this group answered
the question “Who do you buy fish for?” in such a way “both themselves and
animals” because they believe that it is useful for everyone, and the funds allow
to feed animals with fish.

The increase in the number of people dissatisfied with the quality of fish
products is quite understandable (Table 7).

Table 7. Answers to the question:
“Are you satisfied with the quality of fish products?”

Answer option Number of respondents (people) Number of respondents (%)
Yes 22 92
No 2 8

If a consumer is not satisfied with the price of fish, that is, he considers it
is quite high, and then he does not want to buy fish in the stores and goes where
it is cheaper — to the wholesale markets. However, there is no such strict control
over the fishquality, so there are often complaints about frozen, rotten fish or
poorly processed fillets.

It should be noted that most people who buy fish in a store, buy them
in “their” store, that is, where its quality is guaranteed, and where they have
been customers for a long period of time. However, in this socio-demographic
group, the choice of a store is influenced not only by a certain quality of
products or its nearness to the house, but also by the variety of the assortment.
In addition, the factor of its successful location has an important influence on
the choice of a store.
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The segment of the fish products consumers with an income more than
UAH 20,000.

Regarding this group of fish products consumers, it should be noted that
all the main trends continue to persist and to develop.

Very sharply, the criterion of usefulness comes to the fore, as the main
one that determines the purchase. With an increase in income, the population
begins to strive to increase the consumption of useful products, because they
focus on the foreign countries, and a relatively high income makes it possible to
fulfill their desires. It is interesting that in this segment the factors of liking and
delicacy of fish coincide. This is due to the fact that the representatives of this
group can afford to buy expensive fish products and the consumption of food
delicacies in this sector exceeds the rest (Fig. 5).

Fig. 5. Structure of consumer preferences

With the growth of income, there is a desire to diversify a diet more and
more.Talking about the preference of one or another type of fish, it must be said
that such a ratio in favor of sea fish is caused by the fact that buyers consider sea
fish as more useful due to the iodine content (Fig. 6).
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Fig. 6. Demand for different types of fish
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Such a trend related to the consumption of processed fish in this segment
is taking on a pronounced appearance. Even carcasses are already considered
insufficiently processed not to mention whole fish. Fillet is the most preferred.
Also, the role of buying the fish products is growing, which is fully explained
by the increasing role of delicacy in determining the preference when buying.
Semi-finished products, as before, are not in particular demand (Table 8).

Table 8. Demand for the different types of fish

Type of fish processing | Number of respondents (people) | Number of respondents (%)
carcasses 10 48
fillet 14 67
whole 6 29
fish products 4 19
semi-finished products 2 10

The vast majority of buyers belonging to this socio-demographic group
buy fish in quantities from 1 to 2 kg, although a fairly large number buy up to
1 kg. Regarding the frequency of purchases, it can be said that in this segment,
however, as in all others, the number of people who buy fish once a week is much
more than others, which allows us to conclude that the frequency of purchases
does not depend on income, and almost all fish consumers buy it every week.
The ratio of the product quality and the price remains the same as in the group
of consumers with an average income (Table 9).

Table 9. Answers to the question:
“Are you satisfied with the quality of fish products?”

Answer option Number of respondents (people) Number of respondents (%)
Yes 20 95
No 1 5

The survey shows that the majority of buyers in this group are satisfied
with the quality of products (95%). 5% of buyers who are not satisfied with the
quality complained about either the poor assortment of fish shops or about the
poor processing of fish, although similar complaints were not found in other
groups. In this group, consumers are most satisfied with the product prices,
although they mostly shop in the stores, which are 10-5% more expensive than
in the wholesale markets.

Conclusions. The majority of consumers who regularly buy fish and fish
products are high-income consumers, all others buy these products rarely, or
only before holidays.

Such a trend related to the consumption of processed fish in this segment
is taking on a pronounced appearance. Even carcasses are already considered
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insufficiently processed, not to mention whole fish. Fillet is the most preferred.
Also, the role of buying fish products is growing, which is fully explained by
the increasing role of delicacy in determining preference when buying. Semi-
finished products, as before, are not in particular demand.

The vast majority of buyers belonging to this socio-demographic group
buy fish in quantities from 1 to 2 kg, although a fairly large number buy it up
to 1 kg. Regarding the frequency of buying, it can be said that in this segment
as in all others, the number of people who buy fish once a week is much more
than others, which allows us to conclude that the frequency of buying does not
depend on income, and almost all fish consumers buy it every week. The ratio
of the product quality and the price here remains the same as in the group of
consumers with an average income.

The majority of fish products consumers with a profit of more than
UAH 20,000 are satisfied with the quality of products (95%). 5% of buyers who
are not satisfied with the quality either complained about the poor assortment
of fish shops or about the poor processing of fish, although similar complaints
were not found in other groups. In this group, consumers are most satisfied with
product prices, although they mostly shop in the stores, which are 10-5% more
expensive than at the wholesale markets.

The survey shows that fish products consumers of all categories prefer
sea fish.

Therefore, for the good development of marketing activity in Ukraine, the
research is needed to determine forming the fish product producers marketing
activity system, which relates to the study of fish product sales markets, decision-
making on the technology of growing fish and aquatic biological resources,
storage, pre-sale preparation, packaging, transportation, sales and development
fish products market infrastructure.

Nowadays, Ukraine is implementing the “Strategy for the development
of the fisheries industry for the period until 20307, the purpose of which is to
ensure the sustainable development of the fisheries industry, to increase the level
of consumption of domestic fish products and its production based on the balance
of economic, environmental and social interests, to increase its competitiveness
in accordance with the norms of the European Union and international standards,
to bring the fishing industry of Ukraine out of the shadows, to increase its export
capacity [9; 10].
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CpOro/iHi pUHKOBI BiTHOCHHU BCE OiIbIIIE CTAlOTh OCHOBHUMH YHHHUKAMH pe-
TYJIFOBaHHS BHPOOHHMIITBA PHOHOI MPOMYKIii, BIUTMBAIOYM HAa PIBEHP i TWHAMIKY IiH
Ta IHII MMOKa3HHUKH MisTbHOCTI. CydacHi mapaMeTpH PO3BHUTKY BITYM3HSHOTO pHUOHO-
r0 TOCMOAAPCTBa, Taki sSK: 0OCSATM BUPOOHUITBA, SIKICTh, I[iHA, ACOPTHUMEHT pHOM Ta
MPOAYKIIT BOTHUX Ol0pecypciB — BU3HAYAIOThCSI KOHKPETHUMH YMOBaMH BUPOOHHILITBA
Ta PO3MOBCIOIKEHHS HPOAYKIIiI, 3HIDKCHHSIM 1 MIJBHIIEHHSIM LIHH pecypciB, 00'ek-
TUBHMMH 3aKOHaMH PUHKY (BapTiCTh, MOIUT, IPOIO3HUIIi], TPOIIOBHH OOMiH), 3MiHOIO
KOH'IOHKTYPH PHHKY. [CHYI04i yMOBH BUMararoTh po3pOOKH HOBHX IMIAXOMIB 0 yIpaB-
JHHS €KOHOMIKOIO 3 TIO3HIIiif MapKETHHTY, IPOrHO3YBAaHHS Ta CTPATErii PO3BUTKY IS
3abe3neueHHs1 e(PeKTUBHOCTI (DYHKI[IOHYBaHHS OKPEMHX Tajy3eil 1 Jep)KaBH B ILIIOMY
LUISIXOM IIBUJAKOI ajanTauii 10 MIHJIMBUX 30BHIIIHIX yMOB. B yMoBax 3aroctpeHHs
MIPOJIOBOJIBYOI ITPOOJIEMH OCOOIMBOrO HayKOBOI'O, TEOPETUYHOTO Ta IPAKTUYHOIO 3Ha-
4yeHHs] HaOyBalOTh MapKETHHIOBI JIOCII/UKEHHS PO3BUTKY arpapHoro puHKy. Cucrema
MPOBENECHHS MapKETHHTOBUX JOCTIKEHb Ta 3a0e3IeYCHHS ¢()EeKTUBHOTO (PYHKIIIOHY-
BaHHs PUHKY puOH Ta BOXHUX OiopecypciB B YKpaiHi € HaI3BHYAITHO BaYKJINBOIO.

Ha punky pubu Ta npoxmykuii BomHHX OiopecypciB YKpaiHH CIIOCTEpIraeTbes
MO3UTHBHA TEHCHIlISA J0 30UIBIICHHS OOCATIB BUPOOHHIITBA, sIKA, 3 BUCOKOK WMO-
BipHICTIO, 30epeKEThCSI HAUOMIKYMM YacoM. BomHowac, mopsiy i3 3HAYHUM MOTEHITI-
aJIOM BITYM3HSIHOI pMOHOI ITPOMHUCIIOBOCTI Ta MEPCHEKTHBAMU MOAAIBIINX PHHKOBUX
TparchopMariiif, cix 3a3HaYNTH, 10 B CYYaCHUX peatiix ii pecypcHa, TeXHOJOTi1UHa,
MapKeTHHIOBa, OpraHi3aliifHa Ta YIpaBIiHChKA CKJIaJ0Bi 3HAYHO BiJICTAIOTH 32 PIBHEM
aHaJIOTIB y EKOHOMIYHO PO3BUHYTHX KpaiH. SIk pUHKOBa KOHILIEMIisl YIPaBIiHHS Cydac-
HUM BHPOOHHUIITBOM KOHIICTII[ISI MAPKETHHI'Y PO3IIISAAETHCS 3 KIACHYHOT (0OMEXEeHOT)
Ta cy4acHoi (y3araJibHeHOT) TOYOK 30py.

[TpoBeneHo aHkeTyBaHHs KEPIBHHKIB Ta CIICIIATICTIB MIANPUEMCTB PO3APiOHOT
TOPTiBIIi.

OpmHUM 13 OCHOBHHX CTPHMYIOUHNX (PAKTOPIB € HEAOCTaTHE BUKOPHCTAHHS Map-
KETHHTOBUX TPUHOMIB Cy0’€KTaMU PUHKY pHOHOI MPOIYKIIi Ta HETOCKOHAIICTh HOT0O
iH(pPACTPYKTYPHOTO 3a0€3MeUeHHSI.

KirouoBrMYU NUTaHHSMH JIOCIIJDKEHHS € ()OPMYBAHHS CUCTEMU MapKETUHIOBOT
TSUTBHOCT1 pUOOBUPOOHUKIB, IO CTOCYETHCS TOCIIIKCHAS PUHKIB 30yTy pHOHOI Ipo-
IYKIii, TPUAHATTS PillleHb MO0 TEXHOJIOTII BUPOLTYBaHHs pHOM Ta BOTHUX Oiopecyp-
ciB, 30epiranHs, NepeArnpoOAaXHO] MiATOTOBKH, MTAKyBaHHS, TPAHCIIOPTYBaHH:, 30yT Ta
PO3BUTOK 1H(OPACTPYKTYPU PUHKY PHOHOT MPOIYKILIi.

KirowoBi cioBa: puHOK, pHOHA MPOAYKLIs, MOPEPOLYKTH, PUOHA POIYKIIis,
CHOXKUBa4i, pUOHI MaraswHHW, HiANPUEMCTBO, MAapKETHHIOBE IOCIHIIPKEHHS, PUHOK
Vkpainn.
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BUBIP IHOAUKATOPIB MOHITOPUHTY AKOCTI
MOBEPXHEBUX BOA PIYKU CJ&TYY
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Bonuncwvruii nayionanvnuti ynisepcumem imeni Jleci Yxpainku,
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[Iporpamu MOHITOPHHTY SIKOCTI BOM JIONIOMAraroTh 3pO3yMITH Pi3HI IPOLECH,
TIOB’s13aHi 3 SKICTIO BOJIM, a TAKOXK HAJAIOTH iH(OPMAIIit0 AJIs YIPABITiHHS BOAHAMH pe-
cypcaMu.MeTor0 HaIliX TOCIiIKEHb OyI0 BU3HAYEHHS MIPIOPUTETHUX iHAUKATOPIB MO-
HITOPHHTY TOBEpXHEBUX Box OaceitHy piuku Ciyd — Haitbinbmoi mpuToku p. [opuHb.
[pu nocnipKeHHSIX BUKOPUCTOBYBAJIM 0a3y AaHUX CIIOCTEPEkKEHb 32 CTAHOM NOBEPXHE-
BUX BoJ Jlep>kaBHOTO areHTCcTBa BOAHUX pecypciB Ykpainu (2005-2021 pp.). Exornoriu-
HY OIHKY SIKOCTI TOBEPXHEBUX BOJ AOCIIIKYBAHOT PIYKH IPOBOANIIN 3T1THO METOIUKH
3a BiNOBITHIUMH KaTteropisMu. s onTuMi3aliii KOHTPOIIO SKOCTi BOIU CKOPUCTAIIHCH
METOIMKOIO BCTAHOBIICHHS KOe(illi€eHTY BHECKY 3a0pyIHEeHHS pedoBHH.[HIEKCH TpyITy-
BaJIMCh 3aCO00OM KJIaCTepHOTO aHami3y. [loka3HUKH SKOCTiI MMOBEPXHEBUX BOJ, 1HIAEKCH
SKHX MepeBHUILyBaU 6% NpHiiMaIich 3a IPIOPUTETHI TTOKa3HUKK MOHITOpHHTY. Bera-
HOBJIEHO, IO SKiCTh MOBepXHEBUX BoJ p. Ciryu BinHOCHIIach nepeBaxHo 1o 11 kiacy.
HaiiBrmi 3Ha4eHHst KoeQilieHTiB BHECKY 3a0pyIHEHHS 32 BECh JAOCIIKYBaHUH 1epion
Oynu BusBNeHi 3a HiTpuT-ioHOM(31,41-50,79%). TloMiTHIME BUSBHINCH KOedillieHTH
BHECKY 3a0pynHenHs 3a nokasnukom bCK, (11,88-18,55%) y mepion 2005-2015 pp.,
a Takox 3a cynbharamu y nepiog 2016-2021 pp. (16,14%) Ta 3a 3aBUCTHMH PEUOBH-
Hamu (2,86-12,46%). HaliHWKYMMH BHSBUIIMCH KOe(Ili€HTH BHECKY 3a0pyIHEHb 3a
xyopua-ionamu (MeHirel%). 3anponoHOBaHO MPOBOJAMTH aHAJI3 SKOCTI BOJM HA BMICT
MTOKa3HUKIB, 10 MAlOTh Koe(illieHT BHECKY 10 12% — oanH pa3 y pik: XJIOpHA-1OHH,
aMOHIH-10HH, KICEHb PO3YMHEHUH, HIiTpar-ioHHU, Pocdar-ioHn; MOKa3HUKIB i3 Koedi-
mieaToM Bix 12 1o 22% — onuH pa3 Ha MIiCTH MICSIIIB: BCKS, cynb(haTH, 3aBHUCII pedo-
BUHU; TIOKA3HUKIB 13 KoedirieaToM Oinbire 22% (MpiopUTETHI) — OAKH pa3 y KBapTai:
HiTpUT-ioHH. Taka cxema 3MOXe CIIPUSATH BiJIMOBI Bijl OLIBLIOI KITBKOCTI 3MIHHUX Ha
KOPHCTH 30epexeHHst 0111101 KITBKOCTI TUITHOK MOHITOPHHTY Ta 30UIbIIEHHS YaCTOTH
BiOOpY mpoo.

KittouoBi citoBa: sSIKicTh MMOBEpXHEBUX BOM, MOHITOPHUHT, TiIPOXiMiYHI TTOKa3HHU-
KW, 3a0pyIHEHHS.
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IMocTranoBka npo6aemu. [IporpaMu MOHITOPHUHTY SIKOCTi BOJH JOMIOMa-
rafoTh 3pO3YMITH Pi3HI TPOIIECH, MOB’sA3aH] 3 AKICTIO BOJAH, a TAKOXK HAJal0Th
cITertiajlicTaM 3 BOIHUX pecypciB HEOOXinHy iH(pOpMaIIito A1 yIpaBIiHHSI BOII-
HUMHM PecypcaMy 3arajoM Ta yIpaBIiHHs SKICTIO Boau 30kpema. [Ipu mpomy,
MOHITOPUHT €KOJOTIYHOTO CTaHy BOJHUX 00’ €KTIB — MPOIIEC TOBOII CKIIATHHM 1
BUMarae 0COOIMBHX MiAXONIB Y KOKHiM KOHKpeTHil cutyaii [1].

AHaJii3 ocTaHHIX A0ciTKeHb i myGaikaniii. Binomo, 1o Boaa € Oe31iH-
HUM HalBOXXJIMBILIMM ITPHPOJHUM PECYPCOM JUISI CTAIOTO PO3BUTKY Ta COLIaNb-
HO-CKOHOMIYHOTO 3pocTaHHs Oynb-saKoi kpainu [2]. IloBepxHeBi Bonu € dyHma-
MEHTaJbHUM KOMIIOHEHTOM Yy MPOMHCIIOBOCTI, AOMAalIHbOMY TI'OCIOAAPCTBI,
puOaNbCTBi, aKBaKyJIBTYPi Ta CUTBCHKOTOCHOAAPCHKIN OisSUIBHOCTI, TPAHCHIOPTI
Ta cepeJOBHUIIII POXXUBaHHs OaraTb0X BOAHUX opraHizmis [3]. HezBaxkarouun Ha
CBO€ 3HAYCHHSI, IOBEPXHEBI BOIM € MCHIII KEPOBAHUM PECYpPCOM, HIXK 1HIII MpH-
POIHI peCypCH, 1 CTUKAIOTHCS 13 CEPHO3HUMHU MEPEIIKOaMHK Yepe3 Oarato BUIIB
aHTPOIIOTCHHOI MisTEHOCTI [4]. Uepe3 mBuaky ypOaHizariio Ta iHgycTpianiza-
Iif0 TOPAJ 3 IHTEHCUBHOKO CLIBCHKOTOCIIONAPCHKOI0 JiSUTBHICTIO MOTipPIIEHHS
SIKOCTI PIYKOBOI BOJIM CTAJIO CEPHO3HOI0 POOIEMOI0 B YChOMY CBITi [5].

3a0pyaHIoBaui iCHYIOTh y pi3HUX (hopMax y MOBEPXHEBUX BOAOHMAX, 1 HA
X JIOCTYIHICTh Ta PYXJIMBICTh y CHCTEMaX MMOBEPXHEBHUX BOJ BILIMBAIOTH Pi3HI
¢i3nyHi Ta XiMidHI mporecH. 3a OCTaHHI KiJbKa AECATHIIITH KITBKICTh KOPHC-
HUX IHCTPYMEHTIB JJISl MIATPUMKHU YTPABIIHHS SKICTIO BOAM HEYXWJIBHO 3PO-
CTae€, HANPUKIAA, MoJei sKocTi Boau [6]. [IpoTe mist 3amycky mMopeneit moTpi-
OeH 3HauHMI 00CST BXiIHUX JaHUX; IHAKIIE PUITYILEHHS Yepe3 HeJOCTATHICTD
JTAHUX TPU3BEIYTh 0 po30iKHOCTI Mixk (pakramu. Tomy, CKIaaHi 0a3u JaHUX
MOXYTb OYTH CIPOIICHI JIJIsl KPaIoro pO3yMiHHS SIKOCTI BOmu [7]

SxicTh BOgHOTO 00’ €KTa 3a3BUYall ONMMMCYETHCS CYKYITHICTIO B3a€MOTIOB SI-
3aHUX (DI3MYHUX, XIMIYHUX Ta O10JIOTIYHUX 3MIHHHX. SIKICTh BOIU MOXe OyTH
BU3HAYCHA B TEPMiHAX Bij OnHi€l 3MiHHOI 0 COTEHb 3’€JHAaHb Ta Oararopaso-
Boro BukopuctanHs [1]. Lle myxe ckiagHe NUTaHHS, OCKUIBKH IS MIPEACTaB-
JICHHS SIKOCTI TIOBEPXHEBUX BOJl MOKHA BUOWpaTH 3 Oe3niui 3miHHHX. Bararo
JIOCTIITHUKIB BU3HAJIH, III0 HEMOXKJIMBO BUMIPSITH BCE B HABKOIUITHHOMY CEpe/l-
OBHIIII 1 IESKi JIOTIYHI 3aCO0M BUOOPY 3MIHHUX JJII BUMIPIOBaHHS TTOBHHHI Oy TH
YaCTUHOIO KOXKHOI iH(OpMaIiifHOT cuCcTeMU SIKOCTi Bofu. PesynbraTu ix podoTu
MiZACYyMOBYIOTh, 1[0 HEOOXiTHO PO3MIAAATH IMUTAHHS CKOPOYEHHS KiIBKOCTI
3MiHHHX, BKJIIOYEHHX Yy BUOIpKY, O6e3 icToTHOI BTparu iHdopmamii [8]. 3ayBa-
KYETbCS, MO HalMEHIIA KUIbKICTh 3MiHHUX Oyna O MpOCTIlIOK 1 JENIeBIIOK
11t aHamizy [9]. JocmimHUKY TaKoXK 3a3HAYAI0Th, 1110 3aJICKHOCTI 200 KOpesITii
MDXK Pi3HUMH 3MIHHUMH SIKOCTI BOJIM JIETIIIE BCTAHOBUTH, SKITO X Hebararo, 1mo
3a0MaaKye yac Ta 3ycuis [10].

OuiHka BOIHUX pECYpCiB BUMarae 3HaHHsI Ta IOBHOTO PO3YMiHHS MPOIIe-
CiB, MOB’sI3aHMUX 3 KUIBKICTIO Ta SKICTIO BOAM. [IporpaMu MOHITOPUHTY SIKOCTi
BOJIH IOTIOMAratoTh 3pO3yMITH pi3Hi IPOLIECH, TTOB’ A3aHi 3 AKICTIO BOJH, 8 TAKOXK
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HAJIal0Th CIIEI[ialicTaM 3 BOIHUX PECYPCiB HEOOXiHY 1H(POPMAIiIO [T yIpaB-
JHHS BOAHUMH PecypcaMH 3arajoM Ta YIpaBIliHH SKiCTIO BOAW 30kpema [11].
Sk yacrora BigOOpy MpoO, Tak i Micis BigOOpy mpoo 3ajiexkars BiJi KOHTPOILO-
BaHOI 3MIHHOT SIKOCTi BOJH, TOMY BHOip KOHKPETHUX 3MIHHHUX, IO MPEICTABIS-
I0Th IHTEpEC, € HEBiJl'EMHOI YAaCTHHOIO MPOCKTYBaHHSI Ta MOAAIBIIOI POOOTH
MepeKi MOHITOPHHTY SIKOCTi BoAH [8].

@opmynOBaHHA WUIell crarTi. MeTor HAmMX JOCIiKEHb OyJio
BH3HAUCHHS MIPIOPUTETHUX 1HAUKATOPIB MOHITOPHHTY IOBEPXHEBHX BOJ PIUKU
Cryu Ha miJicTaBi aHai3y 0aratopiuHOl JMHAMIKY SKOCTI BOAM 3 TOKa3HUKAMU
COJILOBOTO Ta TPO(O-canpoOioNIoriyHOrO OJIOKIB,

Marepianau i meTronu nociaimkennsi. Piuka Cnyu € HaiOiIbIIOK TpPH-
ToKot0 piuku ['opuHb. 3aranbHa nopxuHa p. Ciyd cTaHoBUTH 451 KinoMeTpiB,
mioma Boxo3abopy 13840 km?, maminus pycma 183 m. Cepeaniit yxum Boau
piuku 3HaXoANUThCS Ha piBHI 0,4%. BUTOK piuku 3HaXonuThHCs B Mexax c. Uep-
BoHO Cnyd, Ha BucoTi 320 M Hax piBHeM Mops. [UpIoO piUKM 3HAXOOUTHCS
Ha BHCOTI 137 M Haj piBHeM Mops 3 mpaBoro Oepery p. [opuHb, Ha coTOMY
KiomeTpi Big ii BuToky. Mopdomerpist OaceiiHy Mae BUTATHYTY 3 MIiBIHS Ha
niBHIY Gopmy, noBxkuHO 300 KM, i3 cepelHBOIOTAa HAHOLIBIIOW IUPUHOIO
BignoBimHO 46 kM Ta 110 kM. 3anicHeHicTh OaceiiHy craHoBUTH 17%, 3a0010-
yeHicTh — 13%. KoeoitieHT rycTotn piukoBoi mepexi gopiBHioe 0,47 KM/KM?.
Pycno piuku 3BUBHCTE, IOAEKYAN Ma€e KpyTi Oepern 3 Bucoramu Bin 2040 m
10 50 M, MicismMu Oeperd MOMIpHO KPYTi, pifiie moyori 3 Bucoramu 5—15 M.
HomunHa csarae mmpuau 1,5-5,0 kM y HIDKHIA Teuii. 3amiaBa JBOCTOPOHHS,
opoca JIyYHOI POCIMHHICTIO, MicIIsSIMU 3a00J104€eHa.

VY mocnimkeHHI BUKOPUCTaHO 0a3y JaHWX CHOCTEpEeXeHb 3a MOBEpXHE-
BuMU Bofamu JlepxBogareHTcTBa Ykpainu 3 2005 mo 2021 pik, i3 nepesikom
JICB’ SITH MOKA3HUKIB XIMIYHOTO CKJIa/ly BOJIH.

Exornoriuny oLiHKY SIKOCTi IIOBEPXHEBUX BOA JOCITIKYBaHOI PiuKH IPO-
BOJIWJIM 3TiIHO METOAMKHU3a BIAMOBIAHMMHU Kateropismu [12], 1m0 3acHOBaHa
Ha O0YMCIIEHHI 1HAEKCIB Ui TPhoX OnOKiB: I, — GIOK MOKa3HUKIB COJILOBOIO
ckinany, I, — 610k Tpoo-canpo6ionorivHuX (CaHITapHO-TIri€HIYHUX) MOKa3HHU-
KiB Ta I, — O/OK MOKa3HUKIB BMIiCTy CrielM(ivHUX PEYOBUH TOKCHYHOI 1 pasi-
anifnoi nii. Kommexkchuii exonoriynuii ingexc (I,), mo pospaxoByBaBcs sIK
cepenHe apupMeTHIHEe OJIOKOBUX 1HJIEKCIB JTIO3BOJISIB BiJIHECTH SKICTh MOBEPX-
HEBUX BOJI PIUKH JIO BiJINOBITHOTO KJIACy SIKOCTI:

J, —tath, (1)

BiamoBigHO A0 METOAWKH, BETUYWHH KOMIUIEKCHOTO EKOJIOTIYHOTO
iHAeKcy MaioTh rpagamiro: Binl,0 mo 1,4 — eranoH MOpPiBHAHB), BiIMIHHUI
ctaH; Bix 1,5 mo 1,6 — mepexigawmii Bif BiAMiHHOTO 10 0Oporo; Bix 1,7 1o 3,4 —
noOpwii ctaH; Bix 3,5 1o 3,6 — mepexigHuii cTaH Big 100pOro 10 3aA0BIILHOTO;
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Bix 3,7 no 5,4 — 3a70BUTBLHUI cTaH; Bif 5,5 10 5,6 — nmepexigHuii CTaH BiJ 33710~
BUIBLHOTO JI0 TIOTaHOTO; Bix 5,7 1o 6,4 — moranuii ctax; Bix 6,5 10 6,6 — nepexia-
HUU CTaH BiJ| MOTaHOTO JI0 JIY>KE ITOTaHoro; Bijx 6,7 10 7,0 — qye moraHuii cTaH.

BusiBrieHHS 4acTKHM OKPEMOTO TiIPOXIMIYHOTO MMOKa3HUKA B TIpo1ieci Ghop-
MYBaHHsI IKOCT] IOBEPXHEBHX BOJ| PiUKH MPOBOJMIOCH 3T1THO METOAUKHAPO3pa-
XyHKY Koe(ilieHTy BHECKY 3a0pyaHeHHs [9]:

Pij

K, =21.100% =

P; I Py ~100%. )

ne K, — nonst 3a0py/HeHHs 1-TO TIOKA3HMKA BiJI 3arajlbHOTO 00’ €My 3a0py-
HEHb Ha j-I IIISHIN BOIOTOKY; Pj — 3araJpHUMN OKa3HUK 3a0pyAHCHHS BOJIU HA
J-¥ IiIsSTHIT; Pij — NIOKa3HMK 3a0pyIHEHHS i-1 OJJMHMIII B j-i CEKIIii; Cij— cepenHe
3HAYEHHS i-r0 MOKa3HHWKa B j-H cekuii; C,) — HOpMAaTUBHE 3HAYEHHS 1-TO TIOKa3-
HUKa; N — KUIbKICTh MTOKa3HUKIB, SKi Oy BUKOPUCTaHI B po3paxyHKax.

IIpu npomy:

JUTSI OKPEMHX TTOKA3HUKIB:

Cij

P. P—— e
=2 3),
JJIS pOS‘II/IHeHOFO y BO,Z[i KHCHIO:
C‘.
P. .= e 4 .
y = @)

3a HOPMOBaHI OKA3HUKH SAKOCTI IOBEPXHEBUX BOJ IIPUHMAIIU IPAHUYHO
JIOTYCTHMI KOHIIEHTPALii MIKiIJIMBUX PEUYOBHH y BOJAI BOIXHUX 00’€KTIB pnbo-
rOCIOAAPCHKOro npu3HayeHHs [13].

[Ticns po3paxyHKy NEpeBUILEHHS BiANOBiAHOI HOPMU Ta BCTaHOBJICHHS
KoedirieHTa 3a0pyTHEHHS 71 KOXKHOTO TOKa3HHKA, iHJEKCH BHECKY 3a0pyn-
HEeHHS Oy/M 3rpynoBaHi KJIACTEPHUM aHATi30M 3a JIOIOMOIOI0 METOLY IBOCTO-
POHHBOTO 3B’s3KY. [loKa3HUKH SKOCTI HOBEPXHEBUX BOJ i3 MOKa3HUKAMH BHUIIIE
22% BBayKaJIUCS IPIOPUTETHUMH [TOKa3HUKAMHU MOHITOPHUHTY. [l BU3HaYCHHS
KITFOYOBUX 1HIWKATOPIiB MOHITOPUHTY OyJIM BCTAHOBJIEHI PAHTOBI KOoeilieHTH
KOpeJAMii NMOKa3HHUKIB XIMIYHOTO CKJIQAy BOAM 32 JIOTIOMOTOO0 KoedimieHTa
kopemaniiCripmena (Mipu HemapameTpudyHHX 3B’s3KiB) [14]. Vei pesymbratu
00po0IeHO 3riTHO 3 OCHOBHMMH NPHHLUIIAMH MaTeMaTHYHOI CTaTHCTHKH 32
JIOTIOMOTOI0 TIPUKJIIaAHOT mporpamu Statistica 8.0.

PesyabraTtn gocaimkenns. CTaTUCTUYHUN aHANi3 0araTopidHUX JaHUX
CIOCTEPEXXEHb 32 SIKICTIO MTOBEPXHEBUX BOA p. Cilyd 103BOJNMB OLIHUTU PiBHI
KOJIMBaHb Ta BCTAHOBUTH CEpe/IHI 3HAYSHHS T'1IPOXiMIYHUX MOKA3HHUKIB Y CTBO-
pax CIiOCTEPEKEHb.

Tak, ynmpofoBx poKiB CIIOCTEPEKEHb CEpeHii BMIcT y Boai p. Ciryd amo-
Hiii-ioHiB craHoBuB 0,32 Mr/am®. MiHiMalIbHI 3HAYEHHS KOHIIEHTPALii JaHOTO
rigpoxiMiuHoro mokasHuka craHoBmin 0,00 Mr/om®, MakcuMaibHi 1,25 Mr/om?.
Koediuient Bapianii npoananizoBaHoro psgy (n=62) cranoBus 75,35%, mo
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CBIIYMTH PO BUCOKY MiHJIUBICTh MMOKa3HHUKA (>25%). binbmricTs 3HaueHb y paai
JIaHUX 3HAaXOAWIUCH y nianasoni Big 0,08 no 0,58 mr/nm? (p<0,01), mpu I/TIKp/r
1,0 MrN/mm3.

Cepenne 3mauenns mnokasHuka BCK, y Bomi p. Ciyd BmpomoBx
2005-2021 pp. cranosus 3,09 mrO,/am’. MiHiManbHi 3Ha4YeHHsS IOKAa3HUKA
BCK;, cranosunu 0,92 Mr/am3, MakcumaibHi 5,95 mr/om?. KoedirrienT Bapiariii
npoaHaizoBaHoro psay (n=62) cranoeus 41,88%, 1Mo CBIAYUTH MPO BUCOKY
MiHJIUBICTh MOKa3HUKA (>25%). BinbLIicTh 3Ha4YEHb Y psifl JaHUX 3HAXOAMIINCH
y niamasosi Bix 1,80 10 4,39 MrO,/nm? (p<0,01), npu [JIKp/r 3,0 mrO,/am’.

Cepenniii BMicT y Bozi p. Cityy 3aBUCIUX (CYCIIEHOBAaHHUX ) PEYOBUH CTa-
noBuB 12,7 mr/am®. MiHiMasbHI 3HAUYCHHS KOHIIGHTpAIliH JAHOTO TiAPOXiMid-
Horo mokasuuka craHoBmin 0,00 mr/am®, MakcumManbhi 86,0 mr/am®. Koedii-
€HT Bapiallii mpoaHanizoBaHoro psanay (n=62) cranosus 135,20%, 1mo CBiAYUTH
PO BUCOKY MIiHJIUBICTH MOKa3HUKaA (>25%). BinbLiicTe 3Ha4eHb y psAl AaHUX
3HaXOWIKCH Yy Aiana3oni Big 4,47 mo 29,89 mr/am?, mpu TIKp/r 20,0 mr/am3.

Cepenniii BMicT y Boai p. Cioyd pO3YMHEHOTO KHCHIO CTaHOBHB
8,2 MFOZ/I[M3. MiHimManbHI 3HAYCHHSI KOHIIEHTPAIlid JAHOTO TiAPOXIMIYHOTO
MmoKasHuka craHoBuid 4,63 mr/am®, makcumanbii 11,29 mr/nm. Koedimient
Bapiailii nmpoaHamizoBanoro psay (n=62) cranosus 17,60%, 1110 CBiTYUTH PO
BHCOKY MIHJIMBICTb MOKa3HUKA (>25%). BinpmIicTe 3HaueHb y psili JaHUX 3Ha-
XOIHMITUCH y Jiana3oHi Bix 6,76 1o 9,64 mr/am?®, npu TJIKp/r 6 mr/am?.

CepenHiii BmMicT y Boai p. Ciy4 HiTpar-ioHIB cTaHOBUB 2,8 Mr/am’. MiHi-
MaJlbHI 3HAYCHHS KOHIICHTPAIlill JaHOTO TiAPOXIMIYHOTO MOKa3HUKA CTAHOBHIIU
0,39 mr/am?, makcumansHi 15,50 mr/am®. Koedirtient Bapiariii npoaHasizoBa-
Horo psaay (n=62) cranoBuB 91,53%, 110 CBIQYUTH NPO BUCOKY MIHJIUBICTh
nmokazHuka (>25%). binburictTe 3Ha4eHb y psijii JaHUX 3HAXOIWINCH y Aiana3oHi
Bix 0,24 no 5,47 mr/nm?, npu TJIKp/r 45,0 mr/am>.

CepenHiii BMicT y Bozi p. Cityd HITpUT-i0HIB cTaHOBHB 2,8 Mr/am®. MiHi-
MaJlbHI 3HAYCHHS KOHIICHTpPAIlill JaHOTO TiAPOXIMIYHOTO MOKa3HUKA CTAHOBHIIU
0,00 mr/am?, makcumanbHi 0,54 mr/am®. KoedimieHT Bapiarii mpoaHaaizoBaHOro
pany (n=62) cranoBus 101,04%, 1110 CBiqYHUTH MPO BUCOKY MIiHJIMBICTh ITOKA3-
HuKa (>25%). BinpluicTh 3HAYEHb Y pAAl AAHUX 3HAXOMWIMCH y Alana3oHi BiX
0,0009 mo 0,17 mr/am?, mpu [JIKp/r 0,08 mr/mv?.

Cepenniii BMicT y Bozi p. Cityu cynbdar-ioHiB craHoBuB 73,42 mr/am’.
MiHiMaNbHI 3HAYCHHS KOHIICHTPAIIi JAHOTO T1IPOXiMIYHOIO MOKAa3HUKA CTa-
mouan 10,29 mr/nm?, makcumanbhi 698,0 mr/am®. KoedirienT Bapiariii mpoa-
HaJi30BaHOTO psany (n=62) ctaHoBuB 205,83%, 110 CBIIYUTH PO BUCOKY MiH-
JUBICTh MOKa3HHWKa (>25%). BinbluicTh 3HaYeHb y psAAl JaHUX 3HAXOAMIIMCH
y miama3owi Big 77,70 mo 224,55 mr/mm?, ipu TIKp/r 100 Mr/mve.

Cepenniii BmicT y Boai p. Ciayu docdar-ionis cranoBus 0,13 mr/am’.
MiHiMaNbHI 3HAaYCHHS KOHIICHTPAIIi JAHOTO T1IPOXiMIYHOIO MOKAa3HUKA CTa-
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HoBui 0,00 mr/nm?, makcumansti 0,52 mr/nm?®. KoeditienT Bapiarii npoanaii-
30BaHOrO psany (n=62) cranoBuB 77,96%, 1110 CBIIYUTH PO BUCOKY MIHJIUBICTh
nokasHuka (>25%). BinbuiicTh 3Ha4YEHB Y PsJii JAHUX 3HAXOIUIIMCH Y Jiarna3oHi
Bix 0,03 10 0,25 mr/am®, mpu TIKp/r 0,7 mr/mv?.

Cepenniii BmicT y Boxi p. Cayd XJIOpUA-iOHIB CTaHOBUB 25,96 mr/am>.
MiHimabHI 3HaYSHHS KOHIICHTPAIIii TAHOTO T'iIPOXIMIYHOTO MOKa3HUKA CTAHO-
B 4,30 mr/am?, makcuManbHi 49,63 mr/om®. KoediuieHt Bapianii npoanaii-
30BaHOrO psany (n=62) cranoBuB 37,59%, 1110 CBIAYUTH PO BUCOKY MIHJIUBICTh
nokasHuka (>25%). BinbLicTh 3Ha4YEHB Y PsiJii JAHUX 3HAXOIUIIMCH Y Jiarna3oHi
Bix 16,20 mo 35,72 mr/am®, ipu TKp/r 300 mr/am?.

Ha ocHOBi oTpuMmaHux Oyjga NpOBEIEHA CKOJIOTiYHA OIlIHKA SKOCTI
noBepxHeBux BoJ p. Ciiyd Ta nmpoaHasi3oBaHa JUHAMIKa KaTeropii sIKOCTI Tij-
POXIMIYHUX ITOKa3HUKIB MO POKAX CIIOCTEpexeHb (puc. 1).

Kareropis skocTi Boan
Kareropis skocti Boan

o
2005 2007 2010 2012 2014 2016 2018 2020 2005 2007 2010 2012 2014 2016 2018 2020 2005 2007 2010 2012 2014 2016 2018 2020

Asor HitpatHui, MiN/am®

Line Plot of A
Sorcadst

Kareropist skocTi soau
Kaeropis socri sogu
Kareropin sxocri soa

s 28
2005 2007 2010 2012 2014 2016 2018 2020 2005 2007 2010 2012 2014 2016 2018 2020 2005 2007 2010 2012 2014 2016 2018 2020

Line Plot of Cynscbar-ionu, mriau Line Plot of Goccpop choccparie wrPlam
ad v

preadsheat 10416 preadsheoti 10v-16c. Line Plot of Xnopwa-ionu, wrlzw

‘Spreadsheet1 10v*16c

Kareropis skocti Boau
Kareropis skocTi 8o
Kareropia skocTi Bonu

05 05 15
2005 2007 2010 2012 2014 2016 2018 2020 2005 2007 2010 2012 2014 2016 2018 2020 2005 2007 2010 2012 2014 2016 2018 2020

Puc. 1. YacoBa nuHamika kaTeropiii sikocti moBepxseBux Boj p. Ciryu

Tak, Halripma cuTyalis cHocTepirajach 3a 3aBHCIMMH PEYOBHHAMH
B 2005 p. Ta a3oToM HiTpatHUM y 2008 p. — 6 Kareropis [V knacy sIKOCTi, a TaKoX
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3a a30ToM amoHiitHNUM y 2005 p., 3a MOKa3HUKOM OIOXIMIYHOTO CIIOKWBaHHS
kucHio B 2018 p., 3a azotom HiTpuTHUM Yy 2005, 2013, 2014 1 2019-2021 pp. i
3a cynbdar-ionamu B 2005 p. — 5 kareropis 111 knacy sikocri.

3a BCTAaHOBIICHHMMH KaTeropisiMu OyJ0 MPOBEJCHO BU3HAYCHHS KOMILICK-
CHOTO €KOJIOTTYHOTO iHAEKCY SKOCTi IOBEPXHEBUX BOJI AJISI KOKHOTO poKy. OTpu-
MaHi JiaHi TO3BOJSIOTH TOBOPHTH, 1110 Brpomork 2005-2021 pp. mis p. Cioyu
sikicTh Bogu Oyna Hairipmoro y 2005 p. i Bigmosigana Il knacy — cran «3amo-
BUJILHHUIY, CTYMiHb YUCTOTU «3a0pynHeHa». Y 2006 i 2007 pp. sKicTh TOKpa-
mmiack g0 1l knacy — cran «goOpuit», CTymiHb YHCTOTH «aucta». Y 2008 p.
SIKICTh BOJM 3HOBY moripmrwiack 1o 111 kiacy, a Big 2010 mo 2021 p. 3Haxomu-
Jack He3MiHHO B Mexax Il kiacy.

OpHak, CTaH Ta YUCTOTA 3a BCTAHOBJICHUMH KaTETOPIsIMU MaJU BiJMiHHI
XapaKTEePUCTHKH 33 MPOaHaIi30BaHUMH pokaMu. 3okpema: 2005 p. — cTaH «3a10-
BUJILHUIY, CTYIIHb YACTOTH «cJIabko 3a0pyaHeHay; 2006 p. — craH «1o0puii»,
CTYMiHb YHCTOTH «JIOCHUTB uucTa»; 2007 p. — cTaH «J00puii», CTYIiHb YACTOTH
«aocuth ynctay; 2008 p. — cTaH «3aJOBIIBHUNY, CTYIiHb YHCTOTH «CIa0KO
3abpynHeHa»; 2010 p. — craH «ayxke AOOpHID», CTYIiHb YHCTOTH «YHCTay;
2011 p. — cran «gOOpHil», CTYHIHb YUCTOTH «JOCUTH yucTay; 2012 p. — cran
«100puil», CTYMiHb YUCTOTU «IOCUTH YUCTa»; 2013 p. — cTan «1yxe qo0puil —
n00pHit», CTyMiHb YHCTOTH «YUCTAa-IOCUTH YyucTay; 2014 p. — cTan «1o0puii»,
CTYMiHb YHUCTOTH «IOCHTH yrcTay; 2015 p. — cran «ayxke nodpuii — noOpui»,
CTYMiHb YHCTOTH «YUCTa-ZOCUTH 4mcTay; 2016 p. — cTaH «1yxe noOpuil —
Io0pHil», CTYyMiHb YACTOTH «YUCTA — JOCHUTh 4ucTa»; 2017 p. — cTaH «IyxKe
no0puii — 700puii», CTYIIHL YUCTOTH «YUCTA-TOCUTH yucTay; 2018 p. — ctan
«100puii», CTyMiHb YUCTOTU «IOCUTH YUCTa»; 2019 p. — cTan «1yxe qo0puit —
I0OpHit», CTYMIHb YUCTOTH «UUCTA — NOCUTH YrucTay; 2020 p. — cTaH «1o0puii»,
CTYMiHb YHCTOTH «JIOCHUTB uucTa»; 2021 p. — cTaH «J00puii», CTYIiHb YUCTOTH
«JIOCHUTb YUCTa%.

TakuM YWHOM, TPOBE/ICHA KOMIUICKCHA €KOJIOTIYHA OIliHKA BiJIHOCHUTH
SIKICTh TOBepXHEBUX BoA p. Cityd nepeBaxkHo 110 1 ki1acy, 3 mOMiTHUM BHECKOM
y foro ¢popmyBanHs a30Ty HiTpaTHOro, okasuuka bCK, ta pocpopy pocharis
IO CBITYUTH TIPO MPUCYTHICTH B CKJIAJI BOAM JTOCIIPKYBAHOI PiUKH O10TCHHUX
€JIEMEHTIB aHTPOMOT€HHOTO MTOXO/KEHHS.

[NoganpmnM etTanoM Haoi poOOTH CTaJIO MPOBENEHHS PO3PAXyHKY Koe-
(ilieHTy BHECKY 3a0pyJIHEHHS I KOXKHOTO T1POXiMIYHOTO Mmoka3Huka. [1pu-
3HauUEHHS AaHOTO PO3pPaxyHKy HOJATaE B 3’CYBaHHI YaCTKH Y4acTi PEeUOBHHU
(moka3HuKka) B popMyBaHHI SKICHUX O3HAK BOAH.

OCKiIBKH psil JaHUX CHOCTEPEeKEeHb OyB JTOBOJII 3HAYHUM, MU PO3ILUIHIN
HOTro Ha TPU MEpioH, B MekKaxX SIKUX 1 MPOBOAWINA BCTAHOBJICHHS KOe(illieHTY
BHECKY 3a0pynHeHHs (Tadn. 1-3).
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Tabnuys 1. Pe3ynbTaTH po3paxyHKy Koe(ilieHTY BHecKy 3a0pyaAHeHHs
riapoximiunnx mapamerpis p. Ciayy, 2005-2010 pp.

i .. Po3paxynkoBi mapameTpu
TinpoximMiuHi moKa3HUKH -
C. C, P XPi K
Amouniii-ionn, Mr/mm? 0,5006 0,39 1,283476 11,0789
BCK,, MrO, /v’ 2,7522 2 1,376111 11,87852
3aBuCIi peyoBHHH, MI/M? 28,8800 20 1,444 12,46454
Kucenp posunnennii, mrO, /mm’® 6,0000 8,4 0,714286 6,16568
Hirpar-ionu, mr/am? 4,5478 9,1 0,499756 | 11,58487 | 4,313868
Hirput-ionu, mr/om? 0,0728 0,02 3,638889 31,41071
Cynbdar-ionu, mr/am? 187,0044 100 1,870044 16,14213
docdar-ionu, Mr/qm? 0,1356 0,2 0,677778 5,850545
Xopua-ionu, Mr/mam? 24,1578 300 0,080526 0,695096

AHai3 MpeacTaBICHUX TaONUIb CBIMYMTH, MO0 KOS(DILIEHTH BHECKY
3a0pyIHEHHS MaJIk JOCHTh HIMPOKHI Jiana3oH 1 konuBaauch Bix 0,69 no 31,42
y nepiox 2005-2010 pp.; Bixg 0,91 mo 50,79 y nepiox 2011-2015 pp.; Bix 1,00
110 49,16 y nepion 20162021 p.

Tabnuys 2. Pe3ynbTaTH po3paxyHky KoedilieHTy BHecKy 3a0pyIHeHHS
riapoximiunnx nmapamerpis p. Ciayy, 2011-201S5 pp.

TinpoximiuHi noka3sHUKH PospaxyHiosi napavierpu
C, C, P, XPi K
AMOHil-10HH, MI/aM3 0,26650 | 0,39 | 0,683333333 7,464463
BCK,, mrO,/nm’ 2,98550 2 1,49275 16,30621
3aBuCI PeYOBHHH, MI/M? 7,04000 20 0,352 3,845109
Kucenp posunnennii, mrO, /o’ 6,00000 | 8,31 | 0,722021661 7,887079
Hirpar-ionu, mr/am? 2,55750 | 9,1 | 0,281043956 | 9,154487 | 3,070013
Hirpur-ionu, mr/nm? 0,09300 | 0,02 4,65 50,79476
Cynbbar-ionun, mr/mm? 29,19300 | 100 0,29193 3,188928
docdar-ionu, Mr/qm? 0,11950 0,2 0,5975 6,526854
Xnopua-ionu, Mr/am? 25,17250 | 300 | 0,083908333 0,916581

Taxum 9rHOM, PO3PI3HEHICTH 3HaUYEHB KOE(IIIEHTY BHECKY 3a0pyIHEHHS
CBITYHUTH MPO TOMITHY pi3HY y9acTh OKPEMHX TIAPOXIMIYHHX TOKa3HHKIB
y ¢opmyBanHi sikocTi Boau p. Ciryd.

[IpoBenenuil y deTBepTOMy pPO3Iili POOOTH pO3paxyHOK KOediIli€HTiB
BHECKY 3a0pynHeHb 10 piuky CiTyd BUSBUB IX IIMPOKHIA iama3oH y MeXax TPhOX
gacoBuX iHTepBaiB. OTprMaHi JaHi Oyny ompalboBaHi METOJOM KIIACTEPHOTO
aHaJi3Yy, 0 T03BOJIMIIO PAHKYBATH BCi 3HAUYEHHS KOE(IIiEHTIB y Mekax 5 Kare-
ropiit ix 3Ha4YeHs (puc. 2).
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Tabnuys 3. Pe3ynbTaTH po3paxyHKy Koe(ilieHTY BHeCKY 3a0pyTHeHHS
rigpoxiMmiuanx mapamerpis p. Ciayy, 2016-2021 pp.

Tiapoximiuni moka3HuKH C Pg:paxymconi ;iapaMeTngi K
AMoHiii-ionn, mr/om? 0,25458 0,39 0,652778 7,033202
BCK,, Ml“Oz/z[M3 3,44417 2 1,722083 18,55419
3aBucii peuoBUHH, MI/aM> 5,30417 20 0,265208 2,857425
Kucerts possmmeritit, MTOL | 6,00000 7,91 0,758534 8,172642
Hitpar-ionn, Mr/av® 1,83000 9,1 0,201099 | 9-281374 | 3 166693
Hitpur-ionu, mr/mam? 0,09125 0,02 4,5625 49,15759
Cynbar-ioHu, mr/am? 25,09375 100 0,250938 2,703668
®docar-ionu, mr/am? 0,15500 0,2 0,775 8,350057
Xnopua-ioHu, mr/am? 27,97042 300 0,093235 1,004536

Two-Way Joining Results
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KuceHb po3unHenuin, MrO2/am3
docdat-ionu, Mr/am3

3aBwcni peyoBuHU, Mr/am3
Cynbgat-ioHu, Mr/am3
Xnopug-ionu, mMrigm3
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Puc. 2. Po3nogin koedinieHTy BHecKy 3a0pyIHeHHs riIpoxXiMiYHUX NOKA3HHUKIB
p. Ciiy4 1o pokax cnocrepesKeHb

3okpemMa, HalBHIL 3HaYeHHS KoedillieHTIB BHECKY 3a0pyaHEHHS 3a BeCh
nociikyBaauii nepiox (2005-2021 pp.) Oynu BCTaHOBIEHI 32 HITPUT-10HOM,
K1 konuBanuck y Mexax 31,41-50,79%. [lomiTHUME BUSBUIUCH KOC(ILIEHTH
BHECKY 3a0pynHenns 3a nokasnukom BCK,, sxi mamu 3nauenns Bin 11,88%
1o 18,55% y nepiox 2005-2015 pp., a Takoxx koe]ilieHTH BHECKY 3a0pyIHEHHS
3a cyabdaramu y nepion 2016-2021 pp., ski carayau BenuuunHu 16,14% Tta
3a 3aBUCIUMH pedoBUHAMH — 2,86—12,46%.
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HatinmwxunMy BUSBWINCH KOE(DIlliIEHTH BHECKY 3a0pyJHECHb 3a XJIOPH/I-
i0HaMH, SKi He epeBuIyBanu 1% 3a Bci A0CipKyBaHi poku. J[Jis pemtu peyo-
BUH 3HA4YCHHS KOe(II[iEHTIB BHECKY 3a0pYyIHEHHS CTAHOBHIU: aMOHIil-10HU —
7,03-11,08%; xucenn po3unnennit — 6,17-8,17%; miTpar-ionun — 2,17-4,31%;
¢docdar-iorn — 5,85-8,35%.

30KkpeMa, MPOMOHYEThCS TIPOBOTUTH aHANI3 SIKOCTI BOJHM HA BMICT MOKa3-
HUKIB, III0 MalOTh KOeillieHT BHeCKY 10 12% — ouH pa3 y pik; MOKa3HUKIB i3
koedirientoM Bif 12 1o 22% — oMH pa3 Ha MIiCTh MICSIIIB; TOKa3HHKIB 13 KOe-
¢irienTom Oubie 22% (MpiopuUTeTHI) — OJMH pa3 y KBaprain (Tadi. 4).

Tabnuys 4. TlepionnuHicTh MPoOBeAeHHS AHAJTITHYHOTO KOHTPOJIIO
MOKA3HUKIB IKOCTI BOAM B cUcTeMi rigpoximiunoro moniropuury p. Cayu

3HavenHs KoedilieHTy MepiognynicTh "
o . HaiimeHnyBaHHs OKa3HUKA
BHECKY 3a0py/lIHeHHs1,% | KOHTPOJII0, pa3/pik
<12 1 Xopua-i0HH, KUCEHb PO3YNHHUM,
HiTpaT-10HH, pocdaT-ioHH, aMOHIK-10HH
12-22 2 BCK,, cynbdar-ioHn, 3aBUCIi peIOBUHA
>22 4 Hitput-ionn

BiamoBinHO 10 3araJIbHONIPHHHATHX €KOJIOTIYHUX OIIHOK, T1IpOoXiMidHi
MOKa3HUKH, IO BXOIATH IO MPOTPaMU AEP>KaBHOIO MOHITOPHHTY CTaHy BOJA-
HUX pecypciB Ta aHalli3 SKMX Oyno MpoBeNeHO B JaHid poOOTi, BXOOATH A0
conboBOrO (Cyabdar-ionu, Mr/nm’ i xjaopua-ionu, Mr/am’) Ta Tpogo-canpooi-
OJI0rivHOrO OI0KIB (aMoHiii-ionu, Mr/am’; BCK,, MrO,/am,; 3aBucii pedoBHHH,
MI/aM*; KUCeHb po3uuHeHui, MrO./am’; HiTpaT-ioHM, MI/AM’; HITPHT-iOHH,
Mmr/om3; pocdar-ionn, mr/am®). Be3yMoBHO, BKIIaJ KOKHOTO 3 IIHUX ITOKa3HH-
KiB Y (OopMyBaHHs €KOJIOTIYHOTO CTaHy MOBEPXHEBHUX BOJ JOCTATHBO CYTTE-
Buii [10], a TOMy, TOBOPUTH HPO HEOOLIBHICTh BiACTEKEHHS 1X KOHLEHTpa-
Uil y piukoBiil Boai BOaYaeThCs HEMOXKIMBUM. Ha Hamry QyMmMKy, ONTHMi3aLlis
MPOrpaMu MOHITOPHHTY MOXKE CITUPATUCH HA MEPErIs]] MePioIuIHOCTI BU3HA-
YeHHS THUX YM 1HIIAX TiIAPOXIMIYHMX MMOKa3HUKIB, CIIMPAIOYNCh HA CTAaTUCTHY-
HUH aHalTi3 0araTopiYHUX JaHWX MOHITOPUHTY Ta PO3PaxyHOK Koe(ilieHTIB ix
BHeCKy 3a0pyaHeHHs. CaMe Taki MiJXOAU MPONOHYIOTHCS Ha Cy4YacHOMY eTarli
BHUBYEHHS CTaHy IOBEpXHEBUX Boz [15; 16].

3anmpornoHoBaHa HaMU TEPIOIUYHICTh TPOBEACHHS KOHTPOIIO SKOCTI
noBepxHeBHX BoJ p. Ciiyd, 3MOXKe CHPHUSTH 3HAXOIKEHHIO KOMIIPOMICY MIXK
KUTBKICTIO BUMIPIOBAHHUX TIOKa3HUKIB SKOCTI BOIH, 3 OMHOTO OOKY, 1 4aCTOTOIO
BiIOOpPY Mpo0 1 KiABKICTIO MicIb BimOopy mpo0, 3 inmoro 6oky [17].

TakuMm 4HMHOM, PIIICHHS IOJIATaE B TOMY, 00 a0o BiJAMOBUTHCS Bif
OUBIIOT KiJIBKOCTI 3MIHHHX Ha KOPUCTH 30€pEeKEHHS OUIBIIOI KiJIbKOCTI Aisi-
HOK MOHITOPHHTY Ta 30UIBIIICHHS YaCTOTH Bi100OpY Npo0, abo 30eperty Oibiiie
3MIHHHUX SKOCTI BOJM, CKOPOTHBILIM KUIBKICTh TOUOK MOHITOPHHIY Ta/ab0 dac-
TOTY BimOOpy Mpoo.
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BucnoBku. OTpuMaHi Ha MiICTaBi CepeIHIX 3HAUYEHB OJIOKOBUX 1HACKCIB,
3HAYEHHS KOMIUIEKCHOTO €KOJIOTIYHOTO 1H/IeKCY TOBepXHEeBUX Box p. Ciryd 103-
BOJIAIOTH BiAMITUTH BIIpogoBx 2005-2021 pp. sIKiCTh BOAM MOCTYIOBO MOKpPa-
urack. 2005-2008 pp. — cTaH «3a10BUTbHUIY, «100puii». Bix 2010 poky ctan
«yxe mo0puit — moOpuit». OTOXK, KOMIJICKCHA €KOJIOTiUHA OI[iHKA BIAHOCHUTH
AKICTh MOBEpXHEBUX BOA p. Ciyd nepeBaxkHo 10 I kacy, 3 mOMITHUM BHECKOM
y fioro ¢popmyBaHHi a3oTy HiTpaTHOro, nokasuuka bCK, Ta pocdopy pocdaris.
Lle cBiguuTh PO MPUCYTHICTH ¥ BOAAX OCIHIIHKYBAaHOI Piukd OIOTEHHUX ee-
MEHTIB @aHTPOIIOT€HHOTO TTOXO[KEHHSI.

[IpoBenennii po3paxyHOK KOEQII[IEHTIB BHECKY 3a0pyIHECHHS BHSBHB
JIOCUTh IMPOKWN 1X 1miama3oH koinuwBaHb — Bix 0,609 mo 31,42 y mepion
2005-2010 pp.; Bix 0,91 mo 50,79 y mepiox 2011-2015 pp.; Big 1,00 no 49,16
y nepiox 20162021 p.

3arporoHOBaHO MPOBOAXUTH aHAII3 SKOCTI BOAW Ha BMICT MMOKa3HHUKIB, 110
MaroTh KoedimieHT BHECKY 10 12% — ofMH pa3 Ha piK: XJIOPUI-I0HU, aMOHIH-1-
OHH, KHCEHb PO3YMHEHUH, HITpaT-ioHU, (hocdar-ioHH; OKA3HUKIB 13 Koedilli-
enaToM Big 12 mo 22% — oquH pa3 HA NICTh MICSAIIIB: BCKS, cynbdhaTy, 3aBHCITI
PEYOBHHM; ITOKA3HUKIB 13 KoedimieHToM OibIre 22% (TpiopuTeTHI) — OOUH pa3
Ha KBapTaJl: HITPUT-10HU.

3arporoHoBaHa MEepPiOJUYHICTE IPOBEACHHS KOHTPOIIO SKOCTI MOBEPX-
HeBux Bof p. Ciiyd, 3MOXKe CIIPUSATH TOMY, 11100 a00 BIIMOBUTHCS Bia OLIBIIOT
KUTBKOCTI 3MIHHUX Ha KOPUCTH 30€peXeHHs O1BII0I KITBKOCTI IIISTHOK MOHI-
TOPHUHTY Ta 30UTBIIEHHS YaCTOTH BiAOOpPY mpo0, abo 30eperTu Ginblie 3MiHHAX
SIKOCT1 BOJIM, CKOPOTHBIIHU KiJIbKICTh TOUOK MOHITOPUHIY Ta/ab0 4acTOTy Bij-
6opy 1po0.

SELECTION OF INDICATORS OF SURFACE WATER
QUALITY MONITORING OF SLUCH RIVER

Biedunkova O. O. — Doctor of Biology, Professor,

Statnyk 1. I. — Candidate of Agricultural Science, Associate Professor,
The National University of Water and Environmental Engineering,
Boiaryn M. V. — Candidate of Geographical Science, Associate Professor,
Lesya Ukrainka Volyn National University,
0.0.biedunkova@nuwm.edu.ua

Water quality monitoring programs help to understand various processes related
to water quality and also provide information for water management. The purpose of
our research was to determine the priority indicators of surface water monitoring of
the Sluch River basin — the largest tributary of the Horyn River. The research used the
database of surface water observations of the State Water Resources Agency of Ukraine
(2005-2021). Ecological assessment of the surface water quality of the studied river
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was made according to the methodology for the relevant categories. To optimize water
quality control, we used the method of establishing the coefficient of the contribution of
substances pollution. Indices were grouped by means of cluster analysis. Surface water
quality indicators whose indices exceeded 6% were considered priority monitoring
indicators. It was established that the quality of the surface waters of the Sluch River
belonged mainly to the II class. The highest values of pollution contribution coefficients
for the entire studied period were found for nitrite ion (31.41-50.79%). The coefficients
of the contribution of pollution according to the indicator BSK5 (11.88%—18.55%) in the
period 2005-2015, as well as sulfates in the period 20162021 (16.14%) and suspended
substances (2.86—12.46%). The coefficients of contribution of pollution by chloride ions
turned out to be the lowest (less than 1%). It is proposed to conduct an analysis of water
quality for the content of indicators with a contribution rate of up to 12% — once a year:
chloride ions, ammonium ions, dissolved oxygen, nitrate ions, phosphate ions; indicators
with a coefficient from 12 to 22% — once every six months: BOD, sulfates, suspended
substances; indicators with a coefficient of more than 22% (priority) — once a quarter:
nitrite ions. Such a scheme will be able to facilitate the rejection of more variables in
favor of maintaining more monitoring sites and increasing the frequency of sampling.

Keywords: surface water quality, monitoring, hydrochemical indicators, pollution.
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METOWUYHI NigXoaun A0 BUBYEHHA
MIKPOBIOJIOTYHOI CEPEAN CUCTEM PO3MNOAINY
NMUTHOI BOAU

bpeyc /1. C. — k.c.-e.H.,
Xepconcovkuil 0epaicashuil azpapHo-eKoHOMIMHULL YHIgepcumen,
breusd87@gmail.com

Opranizanis O6’eqnanux Hariit mosunionye aedinur Boau npodaeMoro HoMep
omuH y cBiti. [lo 2025 poxy 3,2 Miibsipa )KUTETIB IUIAHETH CTPAKAATAMYTh BiJ HeCTadl
npicHoi Boau. KoxkeH JeHb Y CBITI CIOXKHBAETHCS ONM3bKo 10 MiTbApAiB TOHH BOJIH.
Bcranosneno, mo npuonusao 80% BUKOPUCTAaHOT BOAW Yy CBITI MOTpAIUIsie HAa3a/ B Ha-
BKOJIMIITHE CEPEIOBUINE HEOUNIIIEHOIO.

Besnexa muTHOT BOAM BBaXKAETHCS 1 CIIPUAMAETHCS SIK HAJIEKHE CIIOXKMBayaMHy B
OimprocTi po3BuHEHHX Kpaid. [IpoTe Hamme po3yMiHHA MiKpoOiOIOTiYHOI cepenu Cuc-
TeM posnoniny nutHoi Boau (CPIIB) oOmerxeHe, 4acTKOBO uepes Te, 1110 11i CepeAoBHIIa
Ba)KKO/IOCTYITHI, @ TAKOXK, 1110 BOHU TPAAULIIHO BBaXKaJIMCs CKJIaJHUMH CepeIOBUILIAMH
JUTS JKUTTA MiKpoOiB y TIOPIBHAHHI 3 IHITUMH BOOHUMH €KOCHCTEMaMH. AJie TOCTYIIHA
HayKoBa JIiTepaTypa, sika MiIKPIIUTIOEThCs 3aCTOCYBAaHHSAM OCTAaHHIX JIOCSTHEHb MOJie-
KyJIIPHUX METO/IB AOCIIKEHHS CHCTEMH PO3IIOICHHS TUTHOI BOJH, BKA3y€ Ha Te, 10
BOHH € EKOCHCTEMaMH 3 PI3HOMaHITHUMH MiKpOOHMMH YIpYIyBaHHSIMH Bifl BipyCiB J10
Halimpocrimux [1].

CyuacHi BOZOOYHCHI CIIOPYIX MOXKYTh OYHIIYBAaTH IIMTHY BOMY HaIiiHO, edek-
THUBHO Ta PE3yJIbTaTHBHO, HE3BAKAIOYM Ha JPKEPEIIO Ta MOYaTKOBY SIKICTH BOJIM. Xo04a
IS BofIa € OE3MEYHOI0 Ta BUCOKOSAKICHOIO, BOHA JaJeKo HecTepmiibHa. OUnIeHa Boaa
TPAHCIIOPTYETHCS 10 KIHIIEBUX CIIOKUBAYIB Uepe3 CKIaNHy iHPPACTPYKTYpPY PO3MOILTY
BOIM. B:KnBaroThCst MpodiIaKTHIHI 3aX0AHN 100 KOHTPOJIIO SIKOCTI BOJM, B TOMY YHC-
Jii MiKpOOI0JIOTiYHOTO 3a0PYAHECHHS, HA OUMCHHUX CIIOPYAaX Ta ILISAXOM 3a0e3eueHHS
ne3indekuiitanx 3axoniB Ha Ounpmocti CPIIB. TuM He MeHI, NesKi MiKpoopraHizMu
MOXYTB 30epirarucs micisi 0OpoOKH, MOTPAIIATH Ta KUTH B CHCTEMax po3MoAiiy [2].

JocmimpkeHHs: MiKpoOioIoTiqHOl cepean CUCTEM PO3IMOJUTYy MUTHOI BOIU Tpa-
IUIIHO 0a3yeThCs Ha KyIBTUBYBaHHI OpraHi3MiB i3 MacoBuX mpo0 Boau. Po3poOka Ta
3aCTOCYBaHHS MOJICKYJSIPHUX METOJIB 3a0e3Meyriia HOBl iIHCTPYMCHTH JJIsl BUBYCHHS
MIKpOOHOTO PI3HOMAHITTS Ta aKTHBHOCTI 3pa3KiB HABKOJIHUIIHHEOTO CEPEIOBHIIA, JAHOUH
HOBI 3HaHHS PO MiKPOOHi yrpymyBaHHS Ta iX Pi3HOMaHITHICTh Y IUX 1HXKEHEPHO-CTBO-
PEHUX EKOCHCTEMaX.

BuBueHHst 0iOIUIIBOK BBaKAETHCA OCOOIMBO Ba)XXJIMBHUM, OCKIJIBKHM BOHH Bifi-
IparoTh BaXJIMBY POJIb y MpoLecax 1 B3aEMOJIsX, U0 BigOYBAIOTHCS Ha MEXi pO3JTY
CTiHKM TpyOu Ta Bomu. [lepeBaru, OOMEXECHHS Ta KOPUCHICTH METO/IB, SIKi MOYKHA BH-
KOPHCTOBYBATH Il BUSBJICHHS Ta OI[IHKH YHCEIBHOCTI MIKPOOPTaHI3MIB, CKIaay Ta
¢yHKUii yrpynyBaHb, po3misiiaroteest B kontekcti CPIIB.

Kitrouosi ciioBa: Mikpobionoriyna cepena, MikpoOHi yrpyIyBaHH:, CHCTEMa PO3-
MOJIIJICHHS TUTHOT BOJU, O10TUTIBKH, 3a0pYIHCHHS BOJIU, METOIU OCIIIKECHb MIKPOO-
HUX YTPYIyBaHb.
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[ocTtanoBka 3aBaaHHs. MeETOIO CTaTTi € KPUTHYHA OLIHKA HasBHUX
Ha JIaHUH MOMEHT METOMIB Ta HOBHX IMIJXOMIB JO XapaKTEPUCTHKH MiKpOO-
HUX YIpyIyBaHb, BKIIOYAIOUH IJIAHKTOHHI Ta GiorutiBkoBi. CTaTTa Moxe OyTn
KOPHUCHOIO IS 1HXKCHEPIB-TIIPOTEXHIKIB Ta SKOJIOTIB, IO 3aMAIOThCS JTOCIi-
IDKEHHSM MIiKpOOiB Y cMcTeMax PO3MOAITICHHS! TUTHOI BOIU Ta MiJ| Yac BUOOPY
HaMOLIBII BiAMOBIAHOTO 1HCTPYMEHTY UIS OLIHKH MiKpPOOiOJIOTiYHOTO CTaHy
MUTHOT BOJIU Ta TIOB’SI3aHUX 3 HEIO aCIEKTIB.

AHaJi3 ocTaHHIX AocainxkeHb i myomikamiii. BiblIicTh BITYM3HSIHUX
OYMCHHX CIIOPY/A HE 3aBXKIM MPALIOTH BIINOBIIHO J0 BUCOKUX CTaHIAPTIB
MUTHOT BOJH, SIKi IPUIMHSATI y CBITi, 3a0€3Me4yI0uH yrpyIyBaHHs MiKpOOpIaHi3-
MiB O)KHBHUMH PEYOBUHAMU AJISl PO3BUTKY Y CUCTEMax PO3MOAITICHHS ITUTHOT
BoaM. MIKpOOpraHi3aMy TaKOX MOXYTh MOTPAIUTH B PO3MOALIBHI MEPEXi il
4ac MOHTaxy, PeMOHTY a00 3aMiHU 1H(pacTPyKTypH, Ta LIISIXOM YacTKOBOTO
MPOHUKHEHHS TiJl 9ac 3HWKEHHsI TUCKY y cucTemi. [licns Toro, sik MiKpoop-
ranismMu notpamisite y CPIIB, BoHM 3iTKHYTBCS 31 CKIaJHHM CEpelOBHIIEM
3 0OMEKEHOIO KIIBKICTIO MOXXHBHUX PEUOBMH AJISI iX PO3BHUTKY, MIHJIMBHM
MMOTOKOM BOJAM Ta KOJUBAHHSMH TUCKY. SIK HacilOK, MPUCTOCYBaHHS 0 LUX
YMOB, MiKPOOPTaHI3MH YacTO BIKMBAIOTH NMPHUKPIIUTIOIOYHCH 10 BHYTPIIIHIX
MTOBEPXOHb TPYO y OIOILIIBIL, JIc BOHU 3aXHUIICHI Bifl 30BHIIIHIX HECIPUATIUBUX
(akToOpiB 1 OTPUMYIOTH KOPHUCTH BiJl B3a€EMOJIi 3 iHIIMMH MIKpOOpTaHi3MaMH.
[onan 95 % wmikpoOHoi 6iomacu B CPIIB mpuKpirumtoeTbes A0 CTIHOK TPYyOH,
yTBOpIotoun GiomtiBky [3].

3aranbHi MUTaHHSA, SIKI BUHUKAIOTH I1iJ] YaC BUBYECHHS MiKpOOPTaHi3MiB
y CPIIB, He3anexxHO Bij IX ciocoOy ®KHUTTS 1€ SIKUH THT MIKpOOPraHi3MiB B HUX
MPUCYTHIHN, HACKIIBKK iX 6ararto, sk iX IiSUIbHICTh BIUIMBA€ HAa HABKOJHIIHE
cepeoBHIIe a00 Ha iHII OpraHi3Mu, BKIIIOYAK0YH Oy/Ib-SIKUIl MOXKIMBHIA BILIUB
Ha 3[J0pOB’sI JIIOAMHU Ta K HABKOJHIITHE CEPEOBUIIIE BILUIMBAE HA CTPYKTYpY Ta
(GyHKIIT IPUCYTHIX MIKPOOPTaHi3MIB y cucTeMi [4].

106 BignoBicTu Ha Wi nutanHs, Anas BuBueHHs CPIIB BukopucroByBa-
JMCs Pi3HI METOIM, TIOYNHAIOYH Bifl KYJABTYPO-3aJIE)KHUX METOMIB (TaK 3BaHHI
culture-dependent methods a6o CDMs), i 3akiHUyrHO4YH METOAMH, 1[0 HE 3aJie-
XKaTh BiJ KynbTypu Oakrepii (culture-independent methods abo CIMs). Bix-
MOBIZIHO /0 HOPMATUBHUX BUMOT BOJOIPOBIJHI KOMIAaHIl PeryisipHO BUKO-
PHUCTOBYIOTH KYJIBTYpO-3aJI€KHI METONU JUIs OLIHKK SIKOCTI MHUTHOI BOIH.
Kynerypo-3enexHe BUABICHHS Ta MiIpaxyHOK (ekaabHUX Komi(opM € KopHc-
HUMH JIJI1 MOHITOPUHTY IIUTHOT BOIM Ha (DeKabHi 3a0pyIHEHHS, HaJIal0u1 BOJIO-
MPOBIAHUM CITy:K0aM JaHi HeoOXinHi g po3paxyHKiB. OqHaK BOHH HAJar0Th
oOMexeHy iH(pOpMAIio PO 3arajbHi MIKpOOH1 yrpymyBaHHs (IO OXOILTIOE <
1% iX pi3HOMAHITTS) Ta 3MIiHM B Hill. 3aCTOCYBaHHS METOJIIB, HE3aJICIKHUX BiJ
KyJABTYpH OakTepiit, mogonasno i oOMeXeHHs Ta BUSBWIIO HOBE Ta TIOKpaIleHe
yABJICHHS IIpo Mikpoobionoriunuii cit y CPIIB. BripoBamkeHHs IMX METOIB 5K
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cnocoOy BUOOpY AJISl TOCIiIKEHHSI MIKpOOHUX YIpyITyBaHb BOAONPOBITHUMHU
ciry>x06aMu BiIOyBa€ThCs MOBIJILHO, OCKIIBKH BOHU OTPeOyIOThH OLIbLI crielia-
Ji30BaHOTO O0NIaIHAHHS, HABYCHOTO MEPCOHATY Ta € JOPOKYUMH, HIXK KYJIbTY-
po-3anexHi Merou. [IpoTe o4iKy€eThes, 1110 HAMOIMKINM YaCOM HU3Ka METOIIB,
HE3aJIeKHUX Bl KyIbTypH OakTepiii, Oyne BUKOPHCTOBYBATUCS PETYISIPHO [5].

J1y1s BU3HAueHHS MIKpOOiOIOTIYHUX TapaMeTpiB He0OXiIHI HaJIEXHi IPo-
uenypH Bigobopy mpo6. [Iporpamu Bigdopy npo0, BKa3iBKHM MIONO0 MPAKTUKU Ta
npoteayp MoHiTopuHry sikocti Boau B CPIIB Oynu po3po0iieHi Ta cripoeKToBaH1
MDKHapOIHUMHU OpTraHi3amisM{ Ta BOAONPOBITHMMH KOMIIaHisiMU. BcecBiTHs
oprasizaiiis oxoponu 310poB’s (BOO3) onyOiikyBana kiibka BugaHb «Peko-
MEHIaIli} 11010 IKOCTI muTHOT Bomu» (2011), e MoxxHA 3HAWTH 1H(OpPMAILit0 TTPO
cTanaapTuzoBaHi Meronu MikpooHoro anainizy CPIIB (ISO 5667-5:2006) [6].

Crimparouuch Ha OCBiJI pO3BUHYTHX KpaiH CBITY MOKHA 3pOOUTH BHCHO-
BKH ILOJI0 MOJAIBIIOT OpraHizamii poOoTH y cdepi BUBYEHHS SKOCTI MHUTHOI
Bonu. Tak, Harpuknan, B CIIA «3akoH npo 6e3neyHy MUTHY BOJY» YIIOBHOBa-
J)Ky€e ATEHTCTBO 3 0XOpOHHU HaBKonuIIHboro cepenosuiia (USEPA) Bctanosmio-
BaTH CTaHJIAPTH MMUTHOI BOJIU, BOHO PO3POOUIIO MOCIOHUK, SIKHIi JIONIOMArae Biji-
Ouparu nmpoOU BOJY BiJNIOBIHO JIO ITUX CTaHAApTIB Y €Bponeiickkomy Coro3i
(€C) Aupexrusa Panu 98/83/EC Bix 03 muctonana 1998 poky npo sKicTh BoaH,
NPU3HAYEHOT IJIs1 CHOKUBAHHS JIIOOUHOIO, PEryJIOe SIKICTh BOIU Ta BUMArae,
06 kpainu €C BiAmoBinanu psay napameTpiB i cTaHAapTiB 310poB’s. Y Benn-
kit Bputanii Exonoriuna areniis (EA) Takox Hajae BKa3iBKHU 100 METOIIB
BinOopy Ta aHalizy mpo0 A BU3HAYCHHS SKOCTI MUTHOI BOJH, @ iHCTIEKIis TUT-
HOT BOJIM PEryYJIIO€ BOJOIPOBIIHI KOMMaHii B AHDIIT Ta Yenbci, 00 rapaHty-
BaTH, 110 SKICTh MUTHOI BOAH € OE3MEUHO0 Ta MPUIHATHOIO JUIS CIIOKUBaYiB [7].

Hesakatoun Ha cyBOpi CTaHIApTH PEryJIIOBaHHS, y HAyKOBiil JiTepaTypi
YyacTo Opakye JeTaield 010 MeTOA0JIOTi1 BifOopy Mpoo, 10 YCKIIaIHIOE OL[IHKY
Ta MOPIBHSHHS NaHUX MK CHCTEMaMH Ta JNOCHiKeHHsMU. [lix dac Bimbopy
npo0® HEeoOXiTHO BPaxOBYBAaTH KiIbKa OCHOBHHX IPaBHJ, TAKUX K BUKOPH-
CTaHHS BIAMOBIIHUX KOHTCHHEPIB JJs BigOOpYy MpoO, TpaHCIOPTYBaHHS, 30e-
piraHHs Ta YHUKHEHHS 3a0pyaHeHHs Mg yac BigOopy. OmHak, sIKIIO HEO0XiIHO
MPOBECTU JOCIIKEHHS 13 3aCTOCYBaHHSAM HECTaHJIAPTHUX METOJIB aHalli3y
MUTHOI BOAM, TaKUX SIK, Hanpukiaa, monekyisipaux (JJHK/PHK), To unaHI odi-
LiHHI MpaBWJIa Ta PEKOMEH/IAIlI{, ONMCaH] BUIIE, HE MICTATh OJHUX BKa31BOK
IIO/I0 ITUX BHJIIB IOCIIpKeHb. Hanpukian, Hemae craHapTiB 11010 MiHIMAalIb-
HOTO PENPE3EHTaTUBHOTO 00’ €My TIPOOU, HEOOXiTHOTO ISl OXOTUICHHS TOBHOTO
Mikpobiomy, npucytaboro B CPIIB. Tak, Hanpukiaz, y JiTepaTypi A KOHIEH-
TPYBaHHS MiKpOOHOT GioMacH IS MOJANIBIIOTO MOJIEKYIAPHOTO aHajli3y MOXKHA
3yCTpiTH Pi3HI 00’eMu TpoO BOAH, sIKa BiOMpaeThes Uil aHamily — Big 1 mo
100 5. BigcyTHicTh cTaHAApTIB AJISL MOJEKYIISIPHUX AOCHIKEHb BOAN POOHUTH
MOPIBHSIHHS Pe3yNbTaTiB Pi3HUX J1a00paTopiil KysKe CKIaTHuM [8].
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CrarTs npeacTaBisie OIS JOCTYITHUX METOMIB, SIKi MOYXKHA BUKOPHCTO-
BYBaTH JJIsl BUSIBIICHHSI MiKPOOPTaHi3MiB 1 OLIHKK iX YHCENBHOCTI, CKJIAy Ta
¢ynkuii B CPIIB. [ToBHe po3yminHs Mikpobionoriunoi cepenu CPIIB mae dyn-
JIAMCHTAJIbHE 3HAYCHHS JUIsl 30SpeKCHHS Ta TapaHTyBaHHs 0E3MEYHOI Ta sKic-
Hoi mutHOI Bogu. Kpamie po3yMiHHsSI MiKpOOiOJIOTiHHOTO CKJIaAy MHUTHOI BOAX
Moxe 3a0e3meunuTn OIbII HaAIHHY OLiHKY PH3UKY Ta JTOTIOMOTTH HMOKPAIUTH
MOTOYHI CTparerii KOHTPOJIIO Ta YIPaBIiHHS.

JocnimkeHHss OIOIUTIBKA € KIIFOYOBUM KOMIIOHEHTOM MiKpOOioioriy-
Hux nociimkens CPIIB, ane ockiibku TpyOH y IiIOYMX CHCTEMaxX BOAOIMOCTa-
YaHHS € BAKKO JOCTYITHUMHM JJIsl BUBUEHHS, 30ip 3pa3KiB i3 pealbHUX CHUCTEM
€ cepiio3HoI0 mpobieMoro. Sk mpaBWIIO, HACTUIBHI JIaOopaTopHi OiOIUTiBKOBI
peaxkTopu, TaKi, SIK pOTAllifHUI TUCKOBUH PEaKTOp, KiMbLEBUI OiOMIiBKOBHUIMA
peaktop, 1 peaktop «Propellay BUKOPHCTOBYBaIKCH JIsl BUBYCHHS Pi3HUX a0i-
OTHYHUX (pakTOpiB, SIKi MOKYTh BIUTUBATH Ha opMyBaHHs OiomiBku. OnHaK,
Tpeba 3a3Ha4YMTH, IO BOHM MIOTAaHO BiATBOPIOIOTH YMOBHU PEajbHUX TPYOOIpO-
BiTHUX Mepex [9].

BukJsiax ocHOBHOTO MaTepiany pociigxennsi. Ha nanuii MOMEHT icHye
JIBa PI3HUX MIIXO/AHU JIJIsl BUBYCHHS O10TUTIBOK B yMOoBax HaOmmkenux a0 CPIIB.
OnuH nepenbayae BUpizaHHs TPYO; 1HIINI CIMpPAETHCS HA IPUCTPOI, BCTABIEH]
B TpyOy. [IpoTokonu Bindopy npoo i3 BUpi3iB TpyO € TPYAOMICTKUMH, TOPOTHMHU
Ta KiIacu(ikyroTbes K AECTPYKTHBHI METOAM BimOopy mpod. Kpim Toro, mpo-
LIECH PO3KOIIOK 1 pi3aHHS 4aCTO BUKIMKAOTH 3aHETIOKOEHHS 11010 3a0pyIHEHHS
po6. BukopucTaHHs NPUCTPOIB, SK MPaBHIIO, NEPEOOPOK, SIKi MOYKHA PO3TOP-
TaTH HEOJHOPa30BO a00 B MIJIOTHOMY BUIPOOYBaILHOMY LIEHTPIi, a00 B po0O-
yomy CPIIB, no3Bonsie BUB4aTH JUHAMiKy OIOILTIBKH Y Yaci uepes 3MiHy abio-
TUYHUX 1 O10THYHHUX QaKTOpiB Ha Micli. SIK MpaBUIIO, OCHOBHIM OOMEKEHHIM
JIESIKUX 13 I[UX MPUCTPOIB € Te, [0 BOHU HE 3aBXKU BIPHO MEPENAIOTh TipaB-
Ji4HI YMOBH B TpyOax, i B OLIBIIOCTI BUNIAJIKIB PEXKUMHU TypOYJIEHTHOCTI Bij-
PI3HSIOTBCS Bif cripaBxHix yMoB po6oTtu CPIIB, o mry4yHo BIUIMBA€E Ha CIIO-
ci6 po3Butky OioriBok. [Ipuctpiit Po66ina i Tpumau «Pipe Sliding Coupon»
€ TpeACTaBHUKAMHU TaKUX THUIIB MPUCTPOIB 3 TiAPaBIIYHUMH OOMEKECHHIMH.
Hesiki mpuctpoi, Taki sik «biomiiBKoBHi NPoOOBIAOIpHUKY», Oe3mocepenHbo
migkmodeHi go CPIIB, mo0 yHHKHYTH CIOTBOPEHHS TiIpaBIiyHHX yYMOB Y
mpolecax yTBOPEHHs OiOTUTIBKH, aje JUis BUBYCHHS OiOTUTIBOK Y MPHUPOAHUX
YMOBaXx, HAllPUKIIa, 33 JOIIOMOTOI0 METO/IiB MiKpOCKOMii, Gi0TUTiBKH MOTPiOHO
BUAaNMUTHU 3 iepebopku. 3pa3zok Pennine Water Group, «PWG Coupony, BuKoO-
pHucTOBY€ nepeBaru «biomaiBKoBoro npoOoBinOipHIKa» Ha KPOK i, OCKITBKH
3pa30K BUTHYTHI 1 TOMY PO3TAaIllOBaHUI Ha OJHOMY DiBHi 31 CTIHKOIO TpPYOH,
3MEHIIYIOYH BUKPHBICHHS TinpaBiiuHux ymoB. Llle oaniero mepesaroio € Te,
10 nepedopKa CKIaJaeThCs 3 ABOX YACTHH: «BCTaBKay, 10 3HIMAETHCS, IKa 103-
BOJISIE aHAJIi3y B aTUOIOIUIIBKY B peajbHUX YMOBAX, 1 30BHILIHIO YACTHHY, SIKY
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MO’KHa BUKOPUCTOBYBATH ISl BUIIyUSHHS HYKJICTHOBUX KHCIIOT ISl TIOAAIBIION
XapaKTEePUCTHKH MiKpOOHUX yrpymyBaHs [10].

3acTtocyBaHHS METOJIB MEPEeOOPOK, SK B EKCIHEPUMEHTAILHUX, TaK 1
B pobounx CPIIB mo3Bossie TOKpamuT PO3yMIiHHS TPOOIOTUTIBKY 1 YACICHHI
abioTu4Hi (haKTOpH, SIKi MOXKYTh BiJlirpaBaTH poib y iX (opMyBaHHI Ta BIaCTH-
BOCTSIX MIUTHOI BOJIN.

Ha pucynky | mpencraBineHi MeToAd, sIKi HaiyacTille BHKOPHUCTOBY-
I0ThCSI /i1l BUSIBJICHHSI KUTBKICHOTO CKIIQJy Ta XapaKTEPUCTHKH MIKpOOHHUX
YIpyIyBaHb y Mpo0ax MATHOT BOAW. 3BUYAHI MIKpOOIOJIOTIYHI METOIH TPa -
IIHHO 3aCTOCOBYIOTHCS JIJISI MOHITOPUHTY 3MiHY MiKPOOiOJIOTIdHIN SKOCT1 BOIIH.
He3sBakaroun Ha X KOPUCHICTB, I1i METOIH, OE3yMOBHO, OOMEXEHi, i BOHH TIOKa-
3yIOTh JIMIIE BiTHOCHO HEBENMUKY YacTKy (<1 %) Bix 3araqpHOi pi3HOMaHITHOCTI
po06 Bogu. OCTaHHIM YaCOM MOJIEKYIISIPHI MiAX0AX O0THIILIHN 11l 0OMEKEeHHsI, [0
JI03BOJISIE OTPUMATH OUIBII IeTallbHE 300pakeHHsI MIKpoOHUX yrpymyBaHs [11].

Puc. 1. Cxema icHyI04HX METOIB XapaKTEePHCTUKH MIKPOOHHMX yrpynyBaHb
Y cucTeMax Po3Moaijay MTHOI BOAH

He3spaxkaroun Ha mo6pe BijoMi 0OOMeKeHHS KyJIbTypO-3aJIe)KHUX METO/IB,
BOHHU € HOPMAaTHBHUM JJIs1 BAKOPUCTAHHS BOJOIPOBIIHUMH KOMIIaHISIMU Ta aHa-
JITUYHUMU JTa0OPaTOPisIMU I PETYISIPHOTO MOHITOPUHTY MiKpOOioIOTidHOT
SKOCTI IUTHOI BOAM, BKIIIOYAIOUX BUSBICHHS (PEKAIBLHOTO 3a0pyAHEHHS.

ETanoHHMM METOIOM, IO BUKOPUCTOBYETHCS Ul 3BUYaHOTO OakTepi-
OJIOT1YHOTO MOHITOPHHTY IHUTHOI BOJH, € METO/ TETEPOTPOPHOTO MiAPAXyHKY
(HPC), sxi OiHIOIOTE JIHIIE TeTepoTpodHi OakTepii, 34aTHI YTBOPIOBATH KOJIO-
Hii Ha TBEpPIOMY CEepeAOBHIIII MPH MEBHiN Temneparypi. I1ix paxyHOK KiTbKOCTI
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KOJIOHIH, 110 BHPOCIHM MicCIsl TEBHOTO 4Yacy iHKyOalii, a€ 3arajbHy OLIHKY
0aKTepioNOriYHOTO HAaBaHTAXKEHHsI B MPOo0ax BOJM. ICHye KijbKa CTaHIapTHU-
3oBaHux MeTomiB HPC, ane HeMae 3aTBepkeHOi cTaHAapTHOI nporenypu. Lli
METOAM BKITIOYAOTh iHKyOamiro yam [lerpi i 3 6akTepisMu mpu TeMmepaTypi Bifg
20°C no 37°C npoTsroM mepioay Bill KiTbKOX TOIUH 0 Kutbkox nHIB (Allenetal.,
2004). Leit meron mae nume iHpopMalilo Mpo OOMEXEHY YacTHHY BCHOTO
MIKpOOHOTO YIpylyBaHHS Y 3pa3sKy, ajie HU3bKa BapTiCTh, BIIHOCHA MIPOCTOTA,
IIMPOKE BU3HAHHS Ta JIOBra iCTOPisi METOLy pOOUTH HOTO 3pyYHHUM IHCTPYMEH-
TOM JJIS BOJOTIPOBITHUX CITY>KO IS OIIHKY €(eKTUBHOCTI OYHINCHHS BOIU Ta
BH3HAYECHHS TOBTOPHOTO POCTY MIKpOOpraHi3miB y mepexi [12].

Kynbrypo-3aiexHi TeCTH TakoK BUKOPHCTOBYIOTBHCS ISl BHUSBICHHS
MiKpOOpPraHi3MiB-iHINKATOPiB, TAKUX sIK Koii GopmHi Oakrepii. Taki OaxTe-
pii, six Escherichia spp., Enterobacter spp. i Citrobacter spp. € 3BUYHUMU IS
(ekamniit TBApHUH, a TOMY iX IPUCYTHICTH y 3pa3kax BOJHM BHIIE MEBHUX KOH-
IIEHTpAIli}, BCTAHOBJICHUX CICIIIaJIbHIM 3aKOHOJABCTBOM, JA€ ITiICTaBU BBa-
JKaTH, 10 BOHa 3a0pyaHeHa (examisimu [8]. s BusiBineHHS Koii OpM y MHT-
Hilf BOJi 4acTO BUKOPHUCTOBYIOTHCS METOOM MeMOpaHHOi QinbTpanii i MmeTon
OararorpoOipkoBoi (epmenTariii. Texnika MeMOpaHHOT (QinbTpalii mossrae
y OGINBTpyBaHHI 3pa3Ka BOAM JUIsl KOHICHTpAIii KIITHH 3 MOAAJbIIOK 1HKY-
Oartiero ¢iapTpa y MEBHOMY CEpEIOBUIII Ta Yepe3 MEBHUH Iepion Jacy Iif-
PaxoBYIOTH PO3BHHEHI KOJIOHII. Y MeToaumi 6araTtonpobipkoBoi GepMeHTaltii
KOHIICHTpAI[it0 O0aKTepill OLiHIOIOTH IIJITXOM 1HOKYIALIT cepii mpoOipok 3 pia-
KHM CEpEOBHILEM JACCATUKPATHUM DPO3BEACHHSM 3pa3ka Boau. Skmio cepe-
JOBHLIE MATPUMYE PiCT MIKpOOPTaHi3MiB, BOHO CTa€ KaTaMyTHUM, i pe3yib-
TaTH MOXXHA BUPA3UTH 3a JIOTIOMOTOIO OIIHKH CEPEAHBOT KiTBKOCTI OaKTepiil y
3pa3Ky, BiIOMOI K MeTOI HaiOimbIT MOBipHOTO uncia. [IpoTe, sk mpaBmiio,
HEOOXi/HI JOAATKOBI TECTH IS MiATBEPIKEHHS MPUCYTHOCTI crienu(iaHnx
koii opMHUX opraHi3miB. TecTu, sIKi BUKOPHCTOBYIOTHCS JUIsl aHaJli3y LUX
OaxTepiii, BITHOCHO JIEIICBi, MPOCTi Ta OE3MeYHi y BUKOHAHHI, 1110 3a0e3euye
BOJIOTIPOBIHI KOMIIaHIl Ta aHANITUYHI J1aboparopii 3py4YHUM IHCTPYMEHTOM
JUTS OIIIHKH PU3HUKY (ekanbHoTo 3a0pyaHenHs [13].

st Toro 1mo0 3MEHIIUTH OOMEXKEHHS KYyJIbTypO-3aJeKHUX METOMIB
y BUSBIEHI ()aKTHYHOTO MIKpPOOHOTO Pi3HOMAHITTS, OyJu po3poOiieHi MeToau
BHUSIBJICHHS Ta KiTbKICHOTO BU3HAUEHHS MiKpOOPIaHi3MiB, SIKi HE 3aJI€KaTh BiX
KyAbTYypH OakTepiid. ¥ TaObmumi | KOHKpETH30BaHO OCHOBHiI CepH 3acTocy-
BaHHS, IEPEBary Ta HEJOIIKM METO/IIB, SIKI HAWYaCTillle BAKOPUCTOBYIOTHCS JIJIS
JOCTIKEHHS! MIKPOOPTaHi3MiB Y CHCTEMaXx pO3MoIiTy TUTHOT Boau [14].

Bci mepeBarm Ta HEHONIKM MiIXOMiB, SIKI 3apa3 BUKOPHCTOBYIOTHCS
B MiKp00i0JIOTii HaBKOJIUIIHEOTO CEPENOBHINA, OYI0 PO3IISHYTO 3 TMO3HUIIT iX
3aCTOCOBHOCTI JI0 CUCTEM PO3MOALTY IUTHOI BOJM. AJie KiHIIEBUH BUOIp MeTO-
JIUKH 3aJICKUTh BiJl METHU JIOCITIJDKEHHS, HE0OX1THOTO PiBHS PO3ALUIHLHOI 3aTHO-
CTi, HAABHOCTI CIICIiaTi30BaHOTO 00JIaTHAHHSI Ta JOCTYIHOTO (DiIHAHCYBaHHSI.

129



BodHi iopecypcu ma akeakynemypa, 1(13) /2023

Tabnuysa 1. Cy4yacHi MoJIEKYJISIPHI MeTOIM J0CTiAKeHHS MIKPOOHUX
YrpynmyBaHb CHCTEM PO3MOAiy MUTHOI BOIH

Meton Onuc 3acTocyBaHHs HepeBaru Henoniku
T'enernyna Meronu MoHiTopuHT IBuake mpodi- |- 3MimieHHs,
JTAKTHIIOCKOITist TeHeTUYHOT MiKpOOHOTO JIIOBaHHA MPO- nos’s3ane 3 [1JIP
DGGE/TGGE JAKTHIOCKOMII | yrpyIyBaHHS CTOPOBO-YacoBOi | - BusiBnsrorbcs
SSCP,T-RFLP Ha ocHoBi [1JIP | mpotsirom Tpu- | BapiaTHBHOCTI JIMILIE [IepeBaka-

BH3HAYAIOTh BAJIOTO 4acy Ta/ 104l BUIH
Amnaii3 puboco- | CTpyKTypy abo y BinnoBine | OpHovacHe - Hemae npsimoi
MaJIbHOTO MiXk- yrpyIyBaHHs | Ha 3MiHM YMOB | aHaJli3yBaHHS TaKCOHOMIYHOI
TEHHOTO MPOCTOPY | Ha OCHOBI HaBKOJIUIIHBOTO | BEJIMKOT KIJIBKOCTI | imeHTUdIKaLii
(RISA/ARISA) Bapialii mocii- | cepemoBHIIa mpo6 - 3abupac Oararo
posrocti JJHK Jacy, BUMarae
TIJIP Ha rerepo- | (momkuHa Ta | XapakTepuc- aHaJi3y 3pasKiB
IeHHICTb JI0B- HOCIIJOBHICT | THKA YIpyIo- nics ITJTP
skuad (LH-PCR) | HykieoTHaiB) | BaHb IDTAHKTOHY - AHati3 KOpOTKUX
Ta OiOILIIBKYU B HOCII JOBHOCTEH
PO3IOIITEHAX (<500bp)
TpyOax Ta Ha - DGGE — cknagne
KOpO31HUX TIOPIBHSHHS MiX
HaKHIax y reJsIMH
YaBYHHUX - T-RFLPi
TpyOax ARDRA —
CKJIaJIHE BH3HA-
YEHHSI MiKPOOHHX
mpodinis
FISH CARD Onyopecnent- | Crierudiune - Oinorenernyna | s po3pobku
— FISH HIOJIITOHYKJIe- | BUSIBIICHHS ineHTUdIKAIlisN 30H1a HEOOXiIHA
OTH/IHI 30HAM |Ta MigpaxyHOK |- Bisyamizauis He |iH(opmamnis mpo
pPHK Buko- YHCEIIBHOCTI KYJIBTHBOBaHHX | [TOCIIJOBHICTb
PHUCTOBYIOThCS | MIKpDOOpTaHi3- | MIKpOOpPTaHi3MiB
JUISL BUSIBIICHHS | MiB Y IUTHI - Bucoxka Baxko BiapizHUTH
Oakrepiil y BOIIi Ta Yy TIUBICTH JKUB1 KIIITHHY BiJ
HNpUpOfHOMY | GiorutiBKax - BusiBnenus piz- | MepTBHX
cepenoBHIIL HUX MiKpoopra-
Ta MiAPaxyHKy Hi3MiB ogHO4YacHO | Baxkko noctym-
MIKpOOpTaHi3- 3a JIOIIOMOT'O0 HICTh LIJILOBOTO
MiB KiNbKOX (uryo- reHa
PECLICHTHUX
GapBHUKIB
KnonyBanHs Ta Excrpakuis Amnani3 TakcoHoMmiunuii i | JloBruit i Tpynoem-
CEKBCHYBaHHS HYKIIETHO- MIKpOOHOTO (hiToreHeTHYHUI | KHif poriec
BUX KHCIIOT, yrpyIyBaHHS aHai3
amrutiikaiiss | MUTHOI BOAH Ta CexBeHyBaHHS
Ta KJIOHYBaHHs | 0i0TLTiBOK 00OMexeHOT

IIFOBOTO T€HA
y BEKTOpi 3
MOJAIBIIUM
CeKBEHYBaH-
HSIM 1 TAKCOHO-
MIYHUM pO3II0-
IIIJIOM 3a JI0TIO-
MOT0I0 6i0iH-
(hopmaTHkH

KIJIBKOCTI KJIOHIB
OITHCYE JIHIIIe
IOMIHAHTHHX
4JICHIB MIKPOOHHX
CITIIIBHOT
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[Mponowxenus Tabmuii 1

Bucoko npoayk- | bibmioteku Amnaui3 - [lIBuame ta -Bucoka BapricTh
THUBHI METOIU (parMeHTiB MiKpOOHOTO JIeIIeBIIe, HiK 1 TPYZOMICTKHIHA
CEKBEHYBaHHS JIHK amn- PI3HOMAHITTS TpaauiiiHe aHali3 JaHux
(Roche454FLX, |mi-pikyloTbcs |Ta CTPYKTYpHYy | CEKBEHYBaHHS
aHaIi3aTop Ta CEKBe- Boi, OiorutiBkax | Cenrepa
reaomy lllumina/ | HyroThCs 32 Ta BOAOMipax
Solexa Tomo) JIOTIOMOT 010 - Kinbka 3pa3kiB
MacoBUX MOXXHa 00’ €THATH
napaneabHUX B LIUKJI
wiatThopm
KinpkicHuit BukopuctoBye | -BusBnenns - dyxe uytnusuii |- RT-ITJIP—
[UIP(Q-ITJIP) i IHTEpKaIItOo4i | 30yTHHUKIB XBO- Ba)KKO OTPUMAaTH
TJIP B peanbHOMY | htyopec- po6 i mokasuu- |- llIBuake Ta JIOCTaTHIO KiJlb-
qaci (RT-ITJIP) LICHTHI 30HAX | KiB IPUCYTHOCTI | TOYHE KiTBbKiCHE | KicTbh sikicHOi PHK
(TagMan) abo | dexamiii BU3HAYCHHS ICHIB
OapBHUKH
(SYBRGreen) |-Bussnenus ta
U1 BUMi- iHTepHIpeTaris
proBaHHS TaKCOHOMIYHHUX
HAKOMHUYCHHS |1 QyHKIO-
aMILUTIKOHIB HAJILHUXTCHIB
y peanbHOMY | (Hampuia,
Jaci npoTs- neHiTpudika-
rOM KO)KHOTO | TOpiB 1 Cynbdar
ity I1JIP Bi/IHOBHHKIB)
JHK —uin macus / | @yopec- - OynKwio- - BincyTHicTs - st anamizy
mikpounnu JJHK/ | nentsi HaJlb-HU{ aHaJi3 | yHepemKeHOCTi, |AaHUX NOTpiOeH
PHK ITJIP-amrmmi- yrpyllyBaHb nioB’s3aHoi 3 [JIP | my»e noporuit i
KOHH Ti0pH- BHCOKO-KBaTihiko-
TI3YIOTBCS3 - BusiBnenus [IIBuKa oIiHKa | BAHHH ITepCOHAT
BiOMUMHA 30y/AHHKIB XBO-
MOJIEKYJISIp- po6 i mokazHu- | [HTEHCUBHICTH
HUMH 30H- KiB IIPUCYTHOCTI | CUTHaIy ridpu-
JlaMH, TIpH- ¢exaniit JH3arii mporo-
KpiIIeHUMH puiiiHa ymcenb-
IO MIKpOYHITiB HOCTI IITOBUX
OprasizmiB
Biocencopn [psame BusiBnenns - llIBuaxe - 3aJIeXHUTh Bix
BUSIBJICHHS MOKa3HHKIB BUSIBIICHHS KYJIBTHBYBaHHS
MIKpOOpra-Hi3- | IPUCYTHOCTI MIKpOOpTaHi3MiB
MiB 3a JONIOMO- | (pexamii
IO METOLIB - Baxko Binpiz-
IMYyHOJIOT14- HUTH JKUBI 1 MEpTB1
HOTO aHaJi3y, MIKpOOpTaHi3MI
IHTEeTpoBa-
HOI OIITHKH
Ta Ximii
TIOBEPXOHb

BucHoBku. Hespaxaroun Ha KynbTypo-3ajieKHI METONIH, sIKi BCE MIe
BHUKOPHCTOBYIOTBCSI BOIOMPOBITHUMHU CITyKOaMH UIS PETYISAPHOTO MOHITO-
PHUHTY MIKpOOHOI SIKOCTI TMTHOI BOAM, MOJEKYISPHI METOIW 3aMiHIOIOTH iX, 1
JesiKi KpyIHI €BpOTEHChKI BOJOMPOBIIHI KOMITaHii HOYWHAIOTH BIIPOBAIXKYBaTH
migxoau Ha ocHOBI [1JIP nyist BusiBneHHst narorediB. OCHOBHI I1aT(OpMu CEKBE-
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HYBaHHsI TIOCTifHO 301TBLIYIOTHh KiNBKICTh OTPUMAHUX MOCIHIIOBHOCTEH 1 JOB-
JKUHY 3YMTYBaHHS 13 3pa3KiB, OMHOYACHO 3HIXKYIOUM BUTpaTH. HoBi po3poOku
y wiid cdepi JONOMOXKYTh 3HU3UTH BapTICTh Li€l TEXHOJOTII, 0 AO3BOJIUTH
BUKOPHUCTOBYBATH 11 SIK CTAHAAPTHHIA MiAXi 10 MiKpOOIOIOTIYHHUX JOCTIIKEHb
HaBKOJIMIIHBOTO cepeaoBuIla. MaiiOyTHs aBTOMaTH3alis MOJEKYIIPHIUX METO-
IiB MOke OyTH HE3aMiHHOIO 1JIsl pO3POOKH OHJIaWH-IPUCTPOIB, HAPUKIIAJ, JJIs
BUSIBIICHHSI [TaTOTEHIB y MUTHUX MEpeXkKax.

OCHOBHOIO MIPOTANIMHOIO B 3HAHHSAX y po3yMiHHI MikpoOionorii CPIIB €
BiZICYTHICTH iH(opMarii, HeOOX1THOT JJIst 3B’ 3Ky MK MIKpOOHHM pi3HOMAaHIT-
M. [ligxoau, siKi MOXKYTh 3alIOBHUTH 110 TPOTAJIHHY, IIe MIKpOYilH, MeTabo-
JIOMiKa Ta METarpoTeoMiKa, ajie IX BUKOPUCTaHH 11e He nociimpkeHo B CPIIB.

METHODOLOGICAL APPROACHES FOR STUDYING
THE MICROBIOLOGICAL ENVIRONMENT OF DRINKING
WATER DISTRIBUTION SYSTEMS

Breus D. S. — PhD in Agriculture,
Kherson State Agrarian and Economic University,
breusd87@gmail.com

The United Nations ranks water scarcity as the world’s number one problem. By
2025, 3.2 billion inhabitants of the planet will suffer from a lack of fresh water. About
10 billion tons of water is consumed every day in the world. It has been established
that approximately 80% of the used water in the world is returned to the environment
untreated.

The safety of drinking water is considered and taken for granted by consumers
in most developed countries. However, our understanding of the microbial environment
of drinking water distribution systems (DWDS) is limited, in part because these
environments are difficult to access, and because they have traditionally been considered
difficult environments for microbes to live in compared to other aquatic ecosystems.
But the available scientific literature, which is supported by the application of recent
advances in molecular methods of studying the drinking water distribution system,
indicates that they are ecosystems with diverse microbial communities from viruses to
protozoa [1].

Modern water treatment plants can treat drinking water reliably, efficiently and
effectively, regardless of the source and initial quality of the water. Although this water
is safe and of high quality, it is far from sterile. Purified water is transported to end users
through a complex water distribution infrastructure. Preventive measures are taken to
control water quality, including microbiological contamination, at treatment facilities
and by providing disinfection measures at most DWDS. However, some microorganisms
can persist after treatment, enter and live in distribution systems [2].

The study of the microbiological environment of drinking water distribution
systems is traditionally based on the cultivation of organisms from bulk water samples.
The development and application of molecular techniques has provided new tools to
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study the microbial diversity and activity of environmental samples, yielding new
knowledge about microbial communities and their diversity in these engineered
ecosystems.

The study of biofilms is considered particularly important because they play an
important role in the processes and interactions that occur at the interface between the
pipe wall and water. The advantages, limitations, and utility of methods that can be used
to detect and assess microbial abundance, community composition, and function are
reviewed in the context of DWDS.

Keywords: microbiological environment, microbial communities, drinking
water distribution system, biofilms, water pollution, methods of research of microbial
communities.
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OF UKRAINE AND THE WAYS OF THEIR SOLUTION
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At the current stage, one of the consequences of deterioration of ecological
situation in hydroecosystems of natural and artificial origin is growing anthropogenic
load, in particular, qualitative and quantitative changes in the ecological state of these
ecosystems, impoverishment of their species composition, and decrease in biological
productivity.

The issue of conservation and rational use of water resources is becoming
particularly acute for Ukraine and other countries of the world that have chosen a path
of sustainable development. Provision of proper ecological state of the water resource
potential is relevant for all regions of the country, where water management and
hydroecological issues are deepened by a natural shortage of water resources and their
uneven distribution.

Pursuant to the hygienic classification of water bodies according to their degree
of pollution, the most river basins can be classified as polluted and highly polluted,
which do not meet the requirements of sanitary legislation for sources of drinking
water. Control over the water quality of surface reservoirs shows that their ecological
state is practically not improving. Improper agricultural practices, municipal, industrial
and agricultural pollution of water bodies against the background of negative climate
changes cause a disappearance of thousands of small rivers from the map of Ukraine, as
well as loss of water content of the main water arteries of Ukraine and the degradation
and destruction of water and surrounding water ecosystems. The quality of underground
water also does not always meet the regulatory requirements of the State Sanitary
Standards and Rules.

The issue of rational water use, conservation and protection of water resources
shall fall within a direct competence of local self-government bodies, publicity, who
has a reliable objective information, which should be a basis for building-up a water
management, concurrently with solution of issues of conservation and protection of
water resources, as well as implementation of measures to explain the importance of
water resources to students, youth and local population.

Keywords: water resources, pollution, water quality, anthropogenic load.

Problem statement. Water resources are strategic, vital natural resource
of special importance. They are the national wealth of every country, one of
the natural grounds for its economic development; they make possible all the
spheres of human life and economic activity, determine opportunities for the
development of industry and agriculture, placement of settlements, arrangement
and establishment of recreation and health improvement centers [1, p. 2].
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At the current stage, one of the consequences of deterioration of
ecological situation in hydroecosystems of natural and artificial origin is
growing anthropogenic load, in particular, qualitative and quantitative changes
in the ecological state of these ecosystems, impoverishment of their species
composition, and decrease in biological productivity [11, p. 22].

The issue of conservation and rational use of water resources is becoming
particularly acute for Ukraine and other countries of the world that have chosen
a path of sustainable development. Provision of a proper ecological state of the
water resource potential is relevant for all regions of the country, where water
management and hydroecological issues are deepened by a natural shortage of
water resources and their uneven distribution. Depletion, anthropogenic and
technogenic pollution of almost all surface water bodies and significant part of
groundwater are caused by a complex impact of urbanization processes, which
extends far beyond the borders of residential areas [7, p. 42—43].

Analysis of the latest studies and publications. Ya. Hryb, A. Yatsyk,
M. Klymenko, V. Romanenko, V. Khilchevskyi and others made a significant
contribution to the methodology of holistic integral assessment of the ecological
state of rivers [4, p. 19].

The analysis of numerous studies carried out by the domestic and foreign
scientists shows that an unbiased assessment of the ecological state of water
bodies is possible only with the use of hydrochemical and hydrobiological data.
The application of hydrobiological methods allows assessing the ecological state
of water bodies, quality of surface water as a living environment of hydrobionts,
cumulative effect of the combined effect of pollutants, and establishing the
occurrence of secondary water pollution [10, p. 127].

A tendency to assess the condition of water bodies not from the point of
view of the needs of a specific water consumer, but from the point of view of
preserving the structure and functioning of the features of entire ecosystem,
becomes quite prominent in the development of modern hydroecology.
The main principle in water protection activities in relation to the different types
of reservoirs is a preservation of water ecosystem as an integral ecological unit
of organization and functioning [11, p. 22, 25].

The variety of types of water resources management carried out in the
basin of the same water source causes competition for water resources both
at the local and national levels. Hydropower, for example, has a great impact
on the hydrological regime of rivers. Irrigation, industrial and municipal water
needs are associated with its water intake from a water source, which causes a
decrease in the river flow and change in its hydrological properties. It is also
important to note the increasing pollution of water courses, which are also used
as receivers of various wastewater (purified and untreated) from agriculture,
industry, cities and towns [12, p. 445].
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Presentation of main material. Water is one of the substances that
makes life on Earth possible. However, as confirmed by the results of scientific
research, often humanity does not understand the importance and significance
of water resources. This especially applies to freshwater resources, which are
decreasing every year. According to the researchers' calculations, freshwater
resources on the Earth are limited: only up to 3%, and only 1% of fresh water on
the planet is in a liquid state suitable for use [4, p. 109]. The existing territorial
distribution of water resources does not meet the needs of water-intensive
industries [5, p. 189; 14, p. 83-84].

Water resources of Ukraine are formed at the account of the inflow of
transit river waters from foreign countries, on-site runoff and groundwater
[1,p.5].

The large rivers are the following: the Danube, the Dnipro, the Dniester,
the Tisza, the Southern Bug, the Prypyat, the Desna, the Seversky Donets, and
the Western Bug. Most of the rivers are in the basins of the Black and Azov
Seas, and only 4,4% are in the Baltic Sea basin. The largest number of rivers
is in the Dnipro basin — 27,7%, the Danube — 26,3%, the Dniester — 23,7% and
the Southern Bug — 9,3%. The highest density of the river network is in the
Carpathians, where it reaches 2,0 km/km?. The lowest density of rivers is in
Kherson region, where large areas are endorheic [23, p. 5].

The uneven distribution of precipitation, hydrographic pattern, significant
differentiation of river water content cause uneven territorial distribution of
water resources [1, p. 5].

The inferred groundwater resources are unevenly distributed by the regions
due to the difference in the geological, structural, physical and geographical
conditions of different regions of Ukraine. The majority of inferred resources are
concentrated in the northern and western regions of Ukraine, and the resources
in the southern region are limited [24, p. 9]. Groundwater is equal to 13,8% of
the state's total water consumption. They determine the provision of drinking
quality water to the population of cities, towns and villages in Luhansk, Lviv,
Volyn, Zakarpattia, Zhytomyr, Kirovohrad, Rivne, Poltava, Sumy, Ternopil,
Kherson, Khmelnytskyi, Chernivtsi, and Chernihiv regions, where the use of
groundwater for these needs reaches 30-70% [2, p. 10—11].

Ukraine is one of the European countries experiencing the water scarcity
conditions: one inhabitant needs approximately 1,000 m*® of water per year.
There is a discrepancy between the water demand and the possibilities of its
satisfaction, both in terms of quantity and quality. The issue of water use in
the country has acquired national significance. Water resources are increasingly
becoming the main limiting factor in the development and location of production
[21, p. 51]. The minimum level of water supply determined by the UN is equal
to 1,7 thousand m? per person per year [2, p. 9].
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Considering different natural and climatic conditions of the regions of
Ukraine, the issue of their water supply is solved by the State Water Agency
of Ukraine at the account of territorial and seasonal redistribution of water
resources. The large state multi-purpose canals play a significant role in the
provision of regions with water stress and scarcity with water resources.
To eliminate the territorial and temporal uneven distribution of water supply in
Ukraine, water supply is carried out with the help of 1103 reservoirs with a total
volume of more than 55 billion m* and about 49000 ponds, 7 large canals with
a length of 1021 km and 10 large-diameter water duct, supplying water to the
regions with water stress and scarcity of Ukraine [2, p. 9-10; 18, p. 123].

Water losses during water use are most often associated with the
imperfection of industrial and agricultural production technology and public
utility services. Thus, water losses from aquifers in some cities of Ukraine
amount to 15-30%.

In agriculture, in case of furrow irrigation, water losses are from 40 to
70% or more, when watering with the use of irrigation sprinkler plants — about
20%, and in case of subterranean irrigation — no more than 10%.

Depletion of water resources is largely related to insufficient knowledge
of environmental conditions. For example, the building-up of reservoirs does not
always consider the increased filtration of water into subsurface horizons, growth
of evaporation with the increase in water surface, as well as other factors. Swamp
drainage leads to decrease in groundwater resources, dislocation of centuries-old
moisture balance, and its circulation [1, p. 4]. The largest number of reservoirs
and ponds are built on the small rivers, due to which their flow is regulated by
30—-70%, and on some rivers of the steppe zone, the volume of reservoirs exceeds
their water resources. Such reservoirs are partially or completely filled-in at the
account of transfer of water from other river basins. The least regulated flow
is in the basins of the following rivers: the Vistula, the Pripyat, and the Desna
(1-17%). Reservoirs and ponds are mainly used comprehensively, but their main
purpose is formed depending on water content and economic specialization of
the regions. In the south and in the central areas experiencing the water scarcity
conditions, artificial reservoirs are used mainly for water supply, irrigation and
fish breeding; in the northern part, in the zone of excessive humidification, they
are catch-water of drainage systems, sources of water supply and humidification
for fishing industry and recreation; in Prykarpattia, they are mainly used for
water supply, hydropower, fish farming and flood protection [8, p. 88].

Annually, a significant amount of water is redistributed across the territory
of Ukraine with the help of main canals and aqueducts. The volume of water
loss during transportation is estimated at 2,0 km? per year. More than third of the
water supplied to the irrigation systems is lost due to the low technical level and
worn-out state of hydraulic structures [24, p. 13].
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Most of the fresh water in Ukraine is used for industrial purposes (fig. 1).

Agricultural water supply 1.1

Irrigation 19.7

Other needs 0.4

Drinking and sanitary needs 16.8
Industrial needs 62

Fig. 1. Pattern of Fresh Water Use in 2020,% [15, p. 59]

The most water-intensive sectors of the economy are energy, ferrous
metallurgy, chemical and petrochemical industries, which use about 86% of all
water supplied for the industry [2, p. 21].

The sources of =xenobiotics entering water courses, possessing
carcinogenic and mutagenic properties, are diffuse surface runoff from the
urbanized areas, agricultural lands, emergency outbreak of sewage and water
supply networks, low efficiency of sewage treatment facilities, violation of
hydrodynamic conditions of water bearing stratums. The volume of toxicogenic
discharge in hydroecosystems changes depending on the climatic conditions,
geomorphology, relief, depth of water retaining structures, groundwater and
social and economic structure of the region [9, p. 137].

The issue of contamination of water ecosystems with waste water of
anthropogenic origin is especially relevant for the southern urban areas, where
there is a low level of water resources. The most intensive factor of urban impact
on the quality of the Dnipro’s hydroecosystem is sewage discharges and surface
water runoff from the residential areas and agricultural lands. The unsatisfactory
technical condition of treatment facilities, application of inefficient obsolete
technologies and outdated methods of waste water treatment, bring to the annual
influx of about 637 million m?® of polluted waste water into the water area of the
Dnipro river. As a result, the qualitative indexes of hydroecosystem deteriorate,
its water management and recreational value decreases, and the ecological
balance of water resources is disturbed [3, p. 252].

The main factors of groundwater pollution in most part of the territory of
Ukraine are municipal drainage, waste water from animal husbandry complexes,
mineral fertilizers, agrochemical products, lead, manganese and oil products
[20, p. 13].
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Pollution of interlayer groundwater is of a local nature and depends on
a man-made load on the geological environment and degree of groundwater
protection. The areas of contamination of interlayer groundwater are located,
predominantly, in the zone of influence of the waste water management complex
of mining operations, unorganized warehouses for storage of industrial waste,
mineral fertilizers and toxic chemicals, livestock complexes, oil refineries and
other local objects affecting the state of groundwater. Besides, the use of mineral,
organic fertilizers and pesticides in the process of lands reclamation in the southern
regions of Ukraine leads to the deterioration in the quality of groundwater,
but this process is less intensive and is of a regional character. A significant
man-made load on the territory led to the formation of persistent centers of
groundwater pollution. As of September 01%, 2021 in the territory of Ukraine
the number of recorded planar centers of groundwater pollution was 191, local —
262. Groundwater in the area affected by the main centers was contaminated
with chlorides, sulphates, nitrates, ammonia, rhodanides, phenols, petroleum
products, manganese, lead, and strontium in quantities that in some cases
exceeded the maximum permissible concentration by several times [20, p. 16].

Quality is one of the limiting factors in the consumption of water resources.
The volume of waste water entering the surface water bodies of Ukraine exceeds
5 km?, which is 10,7% of the resources of the surface water run-off formed in the
territory of Ukraine [24, p. 13].

The quantity of water resources is a prerequisite for ensuring its quality.
Water quality cannot be maintained withouta certain flow rate, which must provide
such basic functions as maintaining the stability of water ecosystems, stability
of hydrological cycles and providing a sufficient amount of water to maintain
the quality determined by the needs of different water consumers (population,
industry, agriculture, transport, energy, etc.) at the account of preserving
the natural hydrochemical balance and diluting of waste water [7, p. 44].

Water quality is a characteristic of its content and properties as a
component of aquatic ecosystem and living environment of hydrobionts, as well
as from the point of view of its suitability for specific purposes of application
[2, p. 15].

In recent years, Ukraine has undergone a number of changes related to
both water control and water quality assessment standards for environmental
purposes, caused by its course towards the European integration, which got a
significant boost upon the signing of the Association Agreement between Ukraine
and the EU (2014). In the field of environmental aspects of water relations, most
of the changes are based on the provisions of the Water Framework Directive
(WFD) of the EU [16]. Normative methods (rules) for assessing water quality
are the documents approved in a statutory manner and are based on water quality
standards. The application of normative methods is a mandatory requirement
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for developing projects for the use of water bodies (economic and drinking,
cultural and domestic or recreational water use), drawing-up official certificates
on water quality [6, p. 42]. According to the Water Framework Directive of
the European Union (WFD), the ecological state of a reservoir is assessed
based on three main groups of parameters: hydrobiological, hydrochemical,
and hydromorphological. Within the framework of the state environmental
monitoring system of Ukraine, the assessment of surface water quality shall be
carried out separately under hydrochemical and hydrobiological factors. The
main principle to assess quality of water environment, which has been used for
a long time in the water protection practice in our country, is to determine the
chemical composition, physical properties and bacteriological indexes of water
at different points of the water body and to compare results with the normative
values of the corresponding indexes [10, p. 128].

The assessment of water quality in Ukraine is based on sanitary and
hygienic principles, and its target indexes are the following: maximum
permissible concentration of substances (MPC drinking) in rivers which water
is used to meet drinking, household, and other needs of the population (State
Sanitary Regulations and Standards 2.2.4-171-10). MPC fishing of substances
in water bodies which water is used for the needs of the fish industry are used
too. In accordance with the norms for drinking water use (MPC drinking) the
predominant nature of pollution (50—100% of cases of MPC drinking exceed)
is observed for highly mineralized tributaries of the Dnipro (the Vovcha,
Samara, Solon rivers, etc.). By biogenic elements for 14 water bodies of the
basin, there is an unstable pollution (10—30% of samples), for 9 water bodies —
persistent contamination (30—50%), for 18 rivers of the monitored basin — the
predominant pollution (>50%). As for the toxic effects, for the vast majority
of the water bodies in the Dnipro, there is a single contamination (<10%) with
the exception of phenols — the content above the standards of MPC drinking
was observed in 40—100% of the selected samples. Sufficiently similar is the
nature of contamination with salt composition indexes for surface waters of
the Dnipro in accordance with the requirements of fishery management (MPC
fishing). The dominant nature of pollution (60—100% of samples) is typical for
the rivers with mineralization of >1,200 mg/dm®. By biogenic elements, the
vast majority of rivers in the studied basin have persistent pollution, and the
indexes of toxic effects are the worst. For heavy metals, in 60—100% of the
selected samples for virtually all rivers, the exceedance of statutory limits are
observed; individual pollution is typical for petroleum products (except for
the Ustia river) and synthetic surface-active substance (SAS). The analysis of
surface water quality in the Dnipro basin by sanitary-hygienic principle and
environmental assessment according to the relevant categories indicates that the
biogenic elements, organic substances, and trace elements of toxic effects have
the greatest impact on water quality [19, p. 17].
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In 2021, in accordance with the intergovernmental agreements, control
over the state of surface water was carried out at 558 control points on surface
water bodies on transboundary sections of watercourses used to meet the drinking
and economic-drinking needs of the population, and on surface water bodies,
exposed to a risk of non-achievement of environmental goals. In accordance
with the Policy, the State Water Agency monitored the quality of surface water
bodies at the indicated points under the physical and chemical (monthly),
priority (monthly) and basin-specific (monthly) indexes. In 2021, according
to the Order, control over water bodies used to meet drinking and economic-
drinking needs of the population, was carried out at 95 points [17, p. 11].

The main causes of surface water pollution are discharge of polluted
municipal and industrial wastewater directly into the water bodies and through
the municipal sewage system, as well as the entry of pollutants into water bodies
in the process of surface runoff from the built-up areas and agricultural land
(Tabl. 1) [17, p. 21; 13].

Table 1. Comparative characteristics of return (waste) water discharges
for 2020 and 2021 [17, p. 21]

Volumes of discharged return water, mln m* 2020 2021
Total 5159 4684.6
Polluted 518 541,5
Untreated 100 119,3
Insuficient treated 418 4222
Regulatory treated 1425 1430,2
Regulatory clear without treatment 3216 2712,9
Without category - -
Capacity of treatment facilities 5142 5520,8

In the territorial section, the most polluted wastewater is discharged in
Dnipro sity (120,3 million m*, which is equal to 20% of the total volume of
discharges in the region), Lviv (119,8 million m?, which is equal to 80% of
the total volume of discharges in the region), Donetsk (90 million m?, which
is equal to 10,1% of the total volume of discharges in the region), Odesa
(31,5 million m?, which is equal to 21,7% of the total volume of discharges in the
region), Poltava (24,8 million m®, which is equal to 34,1% of the total volume of
discharges in the region) regions. In 2021, the biggest polluters are the following
branches: «Water supply; sewerage, waste management according to the types
of economic activity», which discharged 381 million m? of polluted wastewater,
«Mining Industry and Quarry Developmenty, discharged 100,2 million m?
of polluted wastewater, «Processing Industry» discharged 16,5 million m* of
polluted wastewater, and 33,7 million m*® of polluted wastewater was discharged
into the «Agriculture, Forestry and Fisheries» [17, p. 21-22].
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The issue of the quality of drinking water was and remains to be extremely
relevant and acute for Ukraine. Almost 80 percent of Ukraine's drinking water is
provided by the surface sources and 20 percent — by the underground sources.
In accordance with the hygienic classification of water bodies under degree of
pollution, the majority of river basins can be classified as polluted and highly
polluted, which do not meet the requirements of sanitary legislation for the
sources of drinking water. At the same time, the existing treatment facilities,
technologies for treatment and disinfection of drinking water in some cases are
not able to treat and clean it to the level of regulatory indexes. Control over
the water quality of surface reservoirs shows that their ecological condition is
practically not improving. Improper agricultural practices, municipal, industrial
and agricultural pollution of water bodies against the background of negative
climate changes led to the disappearance of thousands of small rivers from the
map of Ukraine, loss of water content of the main water arteries of Ukraine, and
to the degradation and destruction of water and surrounding water ecosystems.
Besides, the quality of underground water does not always meet the regulatory
requirements of the State Sanitary Regulations and Standards «Hygienic
Requirements for Drinking Water intended for Human Consumption» (State
Sanitary Regulations and Standards 2.24-171-10), in particular in terms of dry
residue, hardness and iron content. It should be noted that during the autumn-
winter period in 2020-2021, there was an unfavourable hydrometeorological
situation causing spring flooding in the basins of all rivers of Ukraine, which
had an extremely unsatisfactory impact on the sources of drinking water supply.
Besides, there is deterioration in the quality of drinking water from agricultural
centralized water supply systems. Many agricultural water supply systems are
not equipped with treatment facilities and disinfection units, and there is no
laboratory control of the quality of drinking water. The issue of providing the
population with drinking water is acute in certain regions, not only in terms
of quality, but also in terms of quantity. Water supply according to schedules
and lack of water in supply networks for a long period of time cause bacterial
contamination of drinking water [17, p. 56-57].

Another urgent issue of the Dnipro reservoirs cascade and especially for
the Lower Dnipro is deterioration of water properties as a result of eutrophication
of reservoirs («water blooming»): sharp increase in the biological productivity
of blue-green algae (most often caused by the anthropogenic activity), which
leads to the biological pollution of reservoirs due to the accumulation biogenic
substances in water, namely compounds of phosphorus and nitrogen, causing a
sharp decrease in the oxygen content in the water and increase in pH, precipitation
of calcium carbonate, magnesium hydroxide, causing adverse implications for
the entire ecosystem of a reservoir. After the period of «blooming» in shallow
water zones, destruction of dead biomass of blue-green algae causes penetration
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of'their silt deposits in the water bottom layer: about 17,1 thousand tons of mineral
nitrogen and 0,6 thousand tons of mineral phosphorus. Shallow water areas with
eutrophic state are formed in water stagnation zones with elevated temperature
conditions and occupy up to 40% of the area of the Dnipro reservoirs cascade.
The long-term increase in eutrophication of the Dnipro reservoirs cascade
contributes to increase in the concentration of biogenic elements, dominance
of blue-green algae in the phytoplankton, decrease in transparency, increase in
the content of organic matter, significant deterioration of water ecosystem and
decrease in the biological productivity of the Dnipro [22, p. 177-178].

Thus, taking all the aforesaid into consideration, the main issues
of the current state of the water management complex of Ukraine are the
following: acceleration of wearing of the main assets of water management
complex contacting with polluted water; additional costs for compensation of
water deficiency as a result of its pollution in a certain area; lack of effective
stimulation of investment in water-saving or water-free technologies at
the water-intensive enterprises; eutrophication of water bodies; chemical,
thermal, radiation, bacteriological pollution of water bodies; change in species
composition and decrease in biodiversity of aquatic ecosystems; change in
the hydrological regime of rivers as a result of their regulation, creation of
reservoirs and draining of swamps; morbidity of the population caused by the
consumption of contaminated drinking water; decrease in the territories of
rest and recreational areas due to the increase in anthropogenic load; control
over updating the list of harmful substances-pollutants of water resources;
lack of clear strategy for financial support for innovative and technological
modernization of water management complex in Ukraine; lack of effective
legislative innovation and investment policy in the field of water resources
management [12, p. 446-447; 13].

New principles of water consumption and water management must be
determined in accordance with the requirements of sustainable development
using the experience of highly-developed European countries. The organization
of work on the regulation of water resources should be started on the district,
region, and settlement level. The public should be involved in this process.
The first step on the way to preserve and protect water resources should be the
inventory of water sources: rivers, ponds, lakes, canals, reservoirs and streams.
At the same time, suitability for its use is of prime importance. Each water
source shall have its datasheet containing the most complete and up-to-date
data regarding the quantitative and qualitative composition of water. During the
inventory, special attention should be paid to the water purity and the territory
adjacent to the water source. Clogging and pollution of many water sources is
caused by the destructive actions of population and are associated with the lack
of controlled garbage dumps [14, p. 85].
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In order to improve the ecological, water management and sanitary state
of water resources, it is necessary to implement a set of measures aimed at the
restoration and protection of waterbodies, includingmeasures to stop the discharge
of untreated sewage, water exchange, ecologically regenerating discharges from
reservoirs, establishment of optimal regimes operation of water management
systems, renaturalization of drained floodplains, compliance with the regime of
limited management in coastal protective strips, reclamation of disturbed lands.

Conclusions. Pursuant to the hygienic classification of water bodies
according to their degree of pollution, the most river basins can be classified
as polluted and highly polluted, which do not meet the requirements of
sanitary legislation for sources of drinking water. Control over the water
quality of surface reservoirs shows that their ecological state is practically
not improving. Improper agricultural practices, municipal, industrial and
agricultural pollution of water bodies against the background of negative
climate changes cause a disappearance of thousands of small rivers from the
map of Ukraine, as well as loss of water content of the main water arteries of
Ukraine and the degradation and destruction of water and surrounding water
ecosystems. The quality of underground water also does not always meet the
regulatory requirements of the State Sanitary Standards and Rules «Hygienic
Requirements for Drinking Water intended for Human Consumption» (State
Sanitary Regulations and Standards 2.24-171-10), in particular in terms of dry
residue, hardness and iron content.

The issue of rational water use, conservation and protection of water
resources shall fall within a direct competence of local self-government bodies,
publicity, who has a reliable objective information, which should be a basis
for building-up a water management, concurrently with solution of issues of
conservation and protection of water resources, as well as implementation of
measures to explain the importance of water resources to students, youth and
local population.

EKOJIOTIYHI MPOBNIEMU BOOHUX PECYPCIB YKPAIHU
TA LLNAXN IX BUPILLEHHA
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[IpoGnema 30epeskeHHs Ta palioHaIbHOTO BUKOPUCTAHHSI BOAHUX PECYPCIB CTa€e
BCE TOCTpIlIOO st YKpaiHU Ta IHIIMX KpaiH CBITY, IO 00palii IUISX CTaJIOTO PO3-
BUTKY. 3a0€3IeUeHHs HAJICKHOTO EKOJIOTIYHOTO CTaHy BOIHO-PECYPCHOTO MTOTEHITIAy
€ aKTyaJIbHUM JUIS BCIX PETiOHIB KpaiHH, B SKUX BOJOTOCIIOAAPCHKI Ta T'iJPOEKOIOTiYHI
Ipo0JIeMH TTOTITHOIIOIOTECS NPUPOAHUM Ae(IIUTOM BOAHUX PECYPCIB, IX HEpiBHOMIp-
HUM PO3TO/IJIOM.

Binburicte OaceiHiB pi4oK 3TiHO 3 Tiri€HIYHOI0 Kiacu(iKaliero BOTHUX 00’ €K-
TiB 32 CTYNEeHEM 3a0pyJHEHHS MOXKHA BITHECTH 10 3a0pYJHEHHX Ta Ay’Ke 3a0pyIHEHHX,
AK1 HE Bi/MTOBINAIOTh BUMOTAM CaHITapHOTO 3aKOHOAABCTBA Ha JKEpEIia IIMTHOTO BOJIO-
nocradyaHHs. MOHITOPUHT SIKOCTI BOIU MOBEPXHEBUX BOIONM CBIIUUTH MPO TE, IO IX
SKOJIOTIYHHMI CTaH MPaKTUYHO HE MOKpaulyeThes. HeHalle)kHa CillbChKOroCIoaapchka
IIPaKTHKa, KOMyHaJbHE, IIPOMUCIIOBE Ta CUILCHKOTOCIIONApPChKe 3a0pyIHEHHS BOXHHX
00’exTiB Ha ()OHI HEraTHBHUX 3MIH KJIIMaTy MPHU3BEIH JO 3HUKHEHHS 3 KapTh YKpaiHu
THCSY MaJMX PIYOK, BTPATH BOTHOCTI TOJIOBHUX BOJHMX apTepiil YKpaiHu Ta aerpana-
111, 3HAIICHHS BOXHHUX Ta HABKOJIOBOIHUX EKOCHCTEM. SIKICTh MiI3EMHUX BOJ TAaKOXK HE
3aBXK/IM BIAMOBIa€ HOPMATUBHUM BUMOTaM Jlep)KaBHUX CaHITAPHUX HOPM Ta MPABUIL

[TuranHs paioHaJIbHOTO BOJOKOPHUCTYBAHHS, 30€pEXEHHS Ta OXOPOHH BOJHUX
pecypciB MOBHHHI BXOJUTH 0€3IIOCEPEIHBO 10 KOMITETEHIIIi MICIIEBUX OpraHiB camo-
BPSIyBaHHs, TPOMaICEKOCTI, LII0 BOJIOIIOTH JOCTOBIPHOO 00’ €KTUBHOIO iH(opMallieto,
sika Ma€ OyTH OCHOBOIO JJIs TOOYZOBH BOJTHOTO T'OCIIOApCTBA TIPH OJJHOYACHOMY BHUPI-
IIeHHI Tpo0iieM 30epekeHHS Ta OXOPOHHU BOJHHX PECYPCiB, a TAKOXK MPOBOTUTH 3aXOIH
3HAYYIIOCTI BOJHKUX PECYPCIB Cepell YUHIB, MOJIOJII Ta MICI[EBOIO HACEJICHHS.

KirouoBi cnoBa: BomHI pecypcH, 3a0pyJHEHHs, SIKICTh BOZAM, AHTPOIIOICHHE
HaBaHTAKCHHSL.
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The necessity of conducting research on the impact of sources of pollution of
the Dnipro River depending on their impact is determined. It has been established that
the Dnipro River basin is a multi-sectoral complex that covers 48% of the territory of
Ukraine and accumulates 80% of water resources. It is noted that the Dnipro River basin
has a high natural and socio-economic value, as it meets the drinking needs of 70% of the
population of Ukraine. It is established that the sources of water pollution are industrial
complexes, agriculture, and urban agglomerations. It is proved that deforestation,
intensification of agriculture, hydromelioration, the functioning of the Dnipro reservoirs
cascade, and intensive use of water resources are the causes of the Dnipro River basin
destruction. It has been determined that agricultural development of the catchment areas
has caused soil erosion, which is the most important mechanism of substance migration
on the earth's surface, causing up to 17 billion tons of mineral particles and 3.5 billion
tons of dissolved substances to enter the seas, oceans and internal runoff zones annually.
It is established that high concentrations of mineral particles in surface runoff reduce
water quality, which requires additional costs for their treatment, repair of the water
supply network, and restoration of irrigation networks. The article has calculated the
zonal hazard of nutrient pollution of surface waters within the multi-level sub-basins of
the transboundary Dnipro River, which is a consequence of soil-erosion processes. It is
established that the sub-basins located in the mixed forest zone or the upper part of the
transboundary river Dnipro have the lowest potential for diffuse pollution by suspended
solids. It is proved that in order to assess the degree of danger of soil-erosion pollution
of water bodies with phosphorus, it is necessary to establish “ecologically limiting”
values of the actual concentration. It is proved that the river sub-basins of the Lower
Dnipro River, located in the steppe zone, are potentially dangerous in accordance with
the indicators of dissolved phosphorus concentration in the waters. The necessity of
developing adaptive landscape erosion control projects with elements of soil protection
agriculture is determined.

Keywords: biogenic pollution, erosion, land-use, Dnipro River, catchment area,
modeling.

Statement of the problem. One of the largest transboundary rivers
in Europe is the Dnipro River with a basin area of about 511 thousand km?,
57.3% of which is located within Ukraine. The Dnipro basin covers more than
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48% of Ukraine's territory and accumulates about 80% of its water resources,
which satisfies the food and drinking needs of more than 70% of Ukraine's
population [1]. The Dnipro River basin is a diversified complex with high
natural and socio-economic value. However, the current state of the catchment
area is characterized by a complex and tense environmental situation caused by
economic activity and military aggression by russia.

Large industrial complexes (over 60% of industrial production),
agricultural land (agrogenic transformation of the basin in general is over 55%,
and over 70% within part of Ukraine), and the largest urban agglomerations are
concentrated in the Dnipro basin. Deforestation, chemicalisation of agriculture,
hydromelioration, the operation of the Dnipro reservoirs cascade, intensive use
of water resources (over 5000 million m® per year) and discharge of significant
volumes of polluted water (over 400 million m® per year), etc. have had a
destructive impact [2—4].

The environmental situation has been further complicated by the
consequences of russia's full-scale military invasion of Ukraine. The aggressor
country not only takes the lives of thousands of people, but also exerts
catastrophic pressure on the environment of our country, destroying the species
composition of flora and fauna, polluting water sources, destroying the fertile
soil layer, poisoning it with oil products and heavy metals. The state of water
resources is adversely affected by shell bursts, flooded vehicles, fuel and lubricant
spills, damaged or destroyed dams, coastal abrasion, destruction of bridges and
construction of artificial water retaining structures, creation of fortifications
in coastal water protection zones, destruction of floodplain ecosystems, and
destruction of sewage treatment plants with subsequent discharge of untreated
sewage into natural sources. Thus, the intensity of economic impact and the
consequences of military aggression have been the reasons for the transformation
of the territories and waters of the Dnipro basin, which necessitates the search
for rational ways to restore ecological systems, optimize natural resource use
and integrated river basin management.

In this context, the search for an optimal mechanism of rational
environmental management based on the principles of anti-erosion organization
of the territory aimed at preserving soil fertility and reducing the level of diffuse
pollution of surface waters becomes more relevant.

It has been established that erosion is a single complex of processes of soil
cover destruction, movement and redistribution of sediments on slopes during
surface water runoff, which causes the process of migration and redistribution
of mineral and chemical substances in landscapes and the land-ocean system
[5-7]. Soil erosion is the most powerful mechanism of substance migration on
the earth's surface in the agriculturally developed areas of catchment basins
[8, 9]. With the flow of rivers (about 45 thousand km?®), 17 billion tons of
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mineral particles and 3.5 billion tons of dissolved substances enter the seas,
oceans and inland runoff zones annually [10]. The significant impact of natural
and anthropogenic erosion on the formation of the basin component of river
sediment runoff is evidenced by a 5-8-fold increase in sediment runoff modules
from agriculturally developed lowland river catchments [11; 12].

It has been determined that two consequences of soil-erosion migration
are of the greatest importance for assessing the ecological state of landscapes
and surface waters [1]: 1) removal of nutrients from arable slopes, primarily
biogens (nitrogen, phosphorus and potassium — NPK) contained in the soil and
applied fertilizers; 2) reduction in the quality and pollution of water resources
due to erosion accumulation of mineral and chemical substances, including
toxic and radioactive ones.

In recent decades, against the backdrop of declining natural soil
fertility [13—15], there has been a significant increase (2-fold) in global grain
production due to the intensification or “chemicalisation” of agriculture [16].
This has led to a significant increase in soil-erosion migration of highly toxic
substances (heavy metals, pesticides, radionuclides) and deterioration of the
ecological state of a large part of the catchment area, erosion and channel
systems outside the primary sources of pollution. Biogenic substances entering
aquatic ecosystems together with mineral substrate from slopes contribute to
eutrophication of water bodies and reduce the quality of water resources [17; 18].
The sources of nitrogen, phosphorus and potassium in natural waters are industrial
and domestic wastewater, but the bulk of the total nutrient inputs come from
agricultural sources [19; 20]. The modulus of river runoff of phosphorus from
agriculturally developed areas is 10-15 times higher than that of forested areas [1].

It has been established that high concentrations of mineral particles in
surface runoff reduce water quality [21], which requires additional costs for
water treatment, repair and restoration of irrigation networks, and in the long
term will cause siltation and degradation of river systems. Erosion removes
both gross and mobile forms of nutrients from the topsoil. Gross forms have
transferred with soil washout, while mobile forms have transferred with melt
and rainwater runoff. Mineral nitrogen is carried away mainly by surface water,
while phosphorus, which is most strongly bound to the soil substrate, is carried
away with small soil particles.

The greatest losses of nutrients are observed in the cultivation of row
crops, less —In fields occupied by continuous sowing crops, annual and perennial
grasses. The insufficient duration of the observation series, the lack of a single
methodology and the variety of research conditions do not make it possible to
determine the rate of nutrient removal for any natural zone [22], it can be noted
that the intensity of gross removal of mobile forms of NPK is proportional to
the intensity of mineral substrate flushing, and the removal of mobile forms with
sediment runoff is an order of magnitude higher than the removal in solution.
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From an ecological perspective, it is important to assess the migration
of mobile forms of nutrients (yield reduction, eutrophication of water bodies).
Their content in sediments, as well as the proportion of dissolved substances,
depends on many factors: erosion intensity, crop cultivation technology,
season, etc. Depending on these factors, the ratio of total nutrient removal to
dissolved sediment varies widely. The concentration of ions in summer floods is
1.8-3.1 times higher than during floods [23].

It has determined that at a sufficiently high spatial variation of migration
of mobile forms of biogens (up to 60-70%), determination of their quantity
is impossible without erosion modeling, which describes each local episode
of runoff in separate catchment basins of different orders (such as the RUSLE
model) [24; 25]. At the present stage, the territorial assessment of nutrient
migration can be carried out based on actual data on the content of their gross
and mobile forms in arable soils of the regions and the territorial distribution
of the intensity of mineral substrate washout from arable land. Thanks to soil
surveys, the territorial distribution of nutrients on arable land is presented in
national atlases, reference and scientific literature.

It has been established that the content of biogens largely depends on
the humus content and mechanical composition of soils, which allows the use
of soil maps reflecting the distribution of genetic soil types and their particle
size distribution for territorial assessments [26]. For example, the average gross
phosphorus content in sod-podzolic and light grey forest soils is 0.05-0.16%,
in grey forest soils — 0.10-0.20%, in dark grey forest soils — 0.12—0.28%, in
podzolic, leached, typical and ordinary black soils — 0.17-0.35%, in southern
black soils — 0.14—0.19%, in chestnut soils — 0.03—0.16%. The content of mobile
forms of nutrients, especially nitrogen, varies depending on the composition of
the parent rocks, the season, and the amount of fertilizer applied. On an area of
several hectares, the coefficients of variation in the content of mobile phosphorus
can be up to 56% and potassium up to 51% [27].

Analysis of recent research and publications. According to the research
of I. P. Kovalchuk [28], in Western Podillia, the average value of the coefficients
of sediment transport beyond the slopes from flushing has been in the range
of 18-24%, in ploughed catchment areas with melt water runoff in the range
of 44-54% and with storm water runoff — 38-51%. For many regions, the
accumulation of sediment mass from slopes within the land network ranges from
50 to 70%. It is believed that in flat areas, on average, no more than 10-20% of
the total amount of sediment from slopes enters rivers [29].To date, models of
soil erosion and soil-erosion migration of chemicals and sediments have been
developed that simulate water runoff, transport and accumulation of sediments
within slopes and small (up to 400 ha) field catchments — the CREAMS and
WEPP models [30]. However, it is currently impossible to obtain primary input
data for large-scale assessments using these models.

155



BodHi iopecypcu ma akeakynemypa, 1(13) /2023

Klymenko O. [31] in his works has noted that the river basin is a
complex socio-economic and ecological system with the definition of general
and additional classification features that should be used to develop a strategy
for sustainable development of regions. Korobov R. in his co-authorship [32]
considered the river basin as a natural unit that has the greatest vulnerability to
climate change. Dyakov O. [33] emphasized the need for wide and consistent
implementation of the principles of management and legal regulation in the field
of use and protection of water bodies based on the basin approach. Shveebs G.
[34] proposed the allocation and study of natural and economic units on the
basis of the basin approach in order to optimize nature management. Scientists
M. Klymenko [35], O. Likho [36], and 1. Netrobchuk [37] noted that a small
river basin is a complex self-regulating system that has the ability to function
regardless of changes in external conditions and is an important indicator of the
environmental condition of transboundary catchment areas, due to the level of
anthropogenic load on its components of landscape ecosystems, which are a set
of biogeocenoses on a homogeneous area of the earth's surface, interconnected
by genetic (by origin), historical (history of development and exploitation),
geochemical (geochemical compounds, water runoff, transfer of organic and
mineral substances) and biotic links (animal migration, transfer of spores and
living plant material) and covered by a certain type of economic use [38].

Objective. To establish the patterns of biogenic pollution of surface
waters of the Dnipro River basin as a result of extensive agricultural land use.

Research methods and materials. The calculation of the zonal hazard
of nutrient pollution of surface waters as a result of soil-erosion processes was
carried out within the multi-level sub-basins of the transboundary Dnipro River.
Preliminary hydrological modeling [39] has identified 776 sub-basins ranging
in size from 1.9 to 22680.2 km? of the IV-IX orders. The total length of the
erosion network of the Dnipro River basin is 53267.3 km, including 90% of
the length of watercourses of 1-4 orders. The area drained by thalwegs of the
1st—4th order is 58.4%, 5th and 6th order — 33%, 7th-9th order — 8.6%. Thus, the
main channel is fed with sediments from the upper and middle reaches (91.4%),
while the lower reaches of the Dnipro River are fed with local sediments (1.8%).

The erosion potential of the Dnipro River catchment has deen previously
assessed based on the calculation of average annual flushing rates in the spring
and summer period using the modified empirical and statistical model RUSLE
(Revised Universal Soil Loss Equation) [5; 11]. As a result of the geomodelling,
a raster model has been created that enabled quantitative assessment of
mineral substrate washout and nutrient removal from slopes based on a single
methodology for quantitative territorial erosion assessment.

Sediment load reduction in large watercourses and rivers is assessed
using the 'sediment input coefficient' (Kn). For the Dnipro River sub-basins,
Kn was calculated using the following formula:
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K, =0.25F" (1)

where, F — raster of the basin or sub-basin area, ha.

The calculation of diffuse pollution by suspended solids (DPSS, thousand
tons) in the Dnipro River basin as a result of the water-erosion process has been
carried out using the ArcGIS Raster Calculator using the formula:

ppss PP AK o
100

where, F — raster of the catchment area of a catchment basin or sub-basin,
ha; P—raster of the ploughed area of a catchment basin or sub-basin,%; A —raster
of suspended solids removal from arable land with runoff, t/ha; K — raster of the
coefficient of suspended solids reaching the river network (from 0.10 to 0.20).

To spatially assess the potential of soil-erosion phosphorus concentration
in channel streams at the foot of the slope, we used the indicator of conditional
concentration of gross phosphorus (CCP, mg/dm?), which is calculated by the
formula:

_10-A-S-P
H

where A is a raster of the intensity of leaching on arable land, t/ha; S is a
raster of the share of arable land in the catchment, %; P is a raster of the gross
phosphorus content in the arable layer, %; H is a raster of the average long-term
surface water runoff layer (mm).

In order to identify the factors of soil erosion processes and potential
surface water pollution in the Dnipro River basin, satellite images were
interpreted to determine the share of arable land in the catchment area and soil
and climate maps have been vectorised to obtain spatial rasters of the average
long-term surface water runoff layer and gross phosphorus content in the arable
layer in the soils of the Dnipro River basin. ArcGIS 10.6 software has been used
for spatial analysis and modeling.

Research results and discussion. Over the past 20-30 years, the
phosphate content of wastewater entering the wastewater treatment plants of
cities fed by the Dnipro River has increased tenfold. In addition to deviations
from the norm of sanitary and chemical indicators, there is an increase in
microbiological and viral contamination, and there is constant natural and
anthropogenic destruction and landslides in the coastal zones of the Dnipro
River, especially in the buffer zones of reservoirs. A preliminary analysis
[2] of the degree of ploughing and forestation indicates high environmental
vulnerability and severe degradation of land resources on more than 70 per
cent of the transboundary basin, which leads to significant disruption of the
functioning of the Dnipro River geohydroecosystems. Regulation of the river's

CCp (3),
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flow as a result of the construction of six reservoir cascades has led to stagnation
of water, intensive accumulation of erosion products and waterlogging of a
large part of the Dnipro, especially in the lower reaches of the river [40]. The
significant deterioration in the quality of the Dnipro water, which has been
used for drinking purposes by 70-80% of the population of Ukraine, greatly
complicated the process of its preparation to the level of drinking water quality,
as the water treatment plants on the Dnipro were built about 40—50 years ago
and are designed for higher (class I-II) water quality than the one we have in
the middle and lower reaches of the transboundary river today (class III-IV).
Therefore, the implementation of modern, scientifically based soil and water
protection measures developed on the basis of basin management approaches
remains an urgent and priority task [41; 42].

Erosion and slope geosystems are the upper link of the cascade erosion
and channel system, which is the main source of water and sediments for the
lower links. Assessment of the impact of the soil-erosion component of nutrient
migration on water pollution should take into account the peculiarities of
sediment transport on slopes on pasture and forested slopes paragenetically
linked to arable land, and, most importantly, the transformation of sediment
runoff in the lower parts of erosion channel geosystems (in the land network and
rivers). Most of the erosion products have transported to the lower unploughed
areas of slopes, to the bottoms of gullies and beams, and to the floodplains of
small rivers. The intensity of accumulation depends on many factors: the spatial

Fig. 1. Reduction of sediment runoff (a) and diffuse pollution by suspended solids (b)
in the Dnipro River sub-basins
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distribution of different lands, the density of terrain dissection, and the territorial
structure of landscapes in the catchments.

It has proposed to use the dependence of the "sediment supply coefficient"
(Kn) on the river basin area for spatial modeling of changes in the mass of
migrant biogens within the erosion channel systems of the Dnipro River basin.
The spatial assessment of sub-basins by Kn has shown in Figure 1a.

One of the most important integrating indicators of the agricultural load
on water bodies in the Dnipro catchment area is diffuse suspended sediment
pollution (DSSP), which occurs through the washing away of agricultural
land with the subsequent accumulation of pesticides and chemicals used in
intensive agriculture in water resources. In addition, local sources of pollution,
or “hot spots”, should be taken into account, including discharges from sewage
treatment plants in large cities in the direction of the Dnipro River.

The vast majority of sub-basins (about 95%) with an DSSP value of less
than 5 thousand tons per year (Fig. 15) have located in the mixed forest zone
(upper reaches of the Dnipro River) and cover about 82.2 thousand hectares or
16.1% of the total area of the transboundary basin (Table 1). Almost 91% of the
catchment area of the Dnipro River basin has had a value of the DSSP of less
than 100 thousand tons per year, including 38.14% of the area where the DSSP
varies between 10-30 thousand tons per year. For 9.16% of the transboundary
basin, the value of the DSSP is more than 100 thousand tons per year, including
the territories of sub-basins of the VI-IX orders.

Table 1. Distribution of the territory by the level of diffuse pollution
by suspended solids in the Dnipro River basin

DSSP, thsd tons area, thousand km? % of the total area
<1 18.9 3.70
1-5 63.3 12.40

5-10 66.4 12.99
10-30 194.9 38.14
30-50 55.8 10.93
50-100 64.9 12.70
100-200 14.9 2.92
200-300 9.1 1.79
> 300 22.7 4.45
Total 511.0 100.0

Surface runoff from slopes is only a part of the surface river runoff, which
also includes groundwater and overflow, the share of which in the total surface
runoff varies in landscape zones, which makes it difficult to directly calculate
the removal of biogens at monitoring runoff sites.
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On the territory of the transboundary Dnipro basin, the factors influencing
the CCP (Fig. 2) have a marked latitudinal zonation. The average long-term
layer of surface runoff (H, mm) decreases from 290 to 5 mm in the direction of
the Dnipro River flow (Fig. 2a).

For subbasins in the mixed forest zone, the H value is 51-290 mm with a
variation level (V%) of 38.0%, in the forest-steppe zone, the H value is 45-140 mm
(V-33.5%), and in the steppe zone, the H value is 5—56 mm (V —44.5%). The share
of arable land in the watershed (S, %) of individual sub-basins in the mixed forest
zone (Fig. 2b) is within 0-56% (V — 58.0%), in the forest-steppe zone S — 0-60%
(V = 30.7%), in the steppe zone S — 10-76% (V — 39.0%). The average value
of gross phosphorus content in the tilth layer (P,%) of agricultural landscapes of
catchment sub-basins in the mixed forest zone (Fig. 2¢) varies from 0.02 mm/dm?
to 0.21 mm/dm? (V — 53.3%), in the forest-steppe zone P — 0.03-0.32 (V% —
23.5%), in the steppe zone P— 0.06—0.32 (V — 19.7%).

Zonal changes in the erosion potential of precipitation, soil erosion, relief
factors, land use culture and the implementation of soil protection measures deter-
mine the specifics of the territorial distribution of the intensity of water-erosion
processes, primarily on arable land (4, t/ha). The intensity of washout on arable
land in the transboundary basin of the Dnipro River in some local territorial
units reaches the level of 29 t/ha (Fig. 2d). On average, in the mixed forest zone,
the A value is: on the plains — up to 6.2 t/ha, on the slopes — up to 9.0 t/ha; in the
forest-steppe zone: on the plains — up to 3.6 t/ha, on the slopes — up to 6.4 t/ha;
in the steppe zone: on the plains — up to 2.4 t/ha, on the slopes — up to 6.5 t/ha.

On the basis of the presented raster models, the indicator has been
calculated and a spatial model of the distribution of soil-erosion potential of
phosphorus concentration in channel streams at the foot of the slope within each
sub-basin of the Dnipro River was created (Fig. 3). Surface waters formed in
the catchments of the forest-steppe and steppe zones of the transboundary basin
have had the highest values of CCP, which increased the risk of eutrophication
and overgrowth of water bodies and river channels in these zones.

The spatial concentration of gross phosphorus from north to south (Fig. 35)
and from west to east (Fig. 3¢) in the Dnipro basin has increased exponentially,
due to the high degree of ploughing and low values of the average annual water
runoff layer compared to the forest zone. In river sub-basins with a high degree
of ploughed slopes, the risk of water pollution increases as soil-erosion intensity
of phosphorus removal increases.

The main factor in the zonal differentiation of phosphorus inputs to water
bodies is the river runoff layer, the modulus of sediment runoff from slopes and
the degree of ploughing of individual sub-basins. In the catchment area, these
factors increase the relative and absolute phosphorus supply to water bodies
in the direction of the Dnipro River flow (from north to south).
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c d

Fig. 2. Distribution of factors influencing the risk of phosphorus pollution
of surface waters in the Dnipro River basin:
a — average perennial layer of surface water runoff (H, mm); b — share of arable land
in the catchment area (S,%); c— gross phosphorus content in the arable layer (P,%);
d — intensity of leaching on arable land (A, t/ha)

The actual concentration of dissolved phosphorus in river waters is much
lower than the CCp value, because the CCp indicator takes into account all
the gross phosphorus carried away from slopes, and river waters are highly
"clarified" compared to flows from slopes. The resulting spatial raster model
of CCp values allows for a reliable assessment of the risk of soil and erosion
pollution of water with phosphorus in individual sub-basins and the entire

161



BodHi iopecypcu ma akeakynemypa, 1(13) /2023

Spatial distribution function of CCP values
CCp =650.95+4.47x - 0.018x> —26.59y + 0.262y> — 0.061xy, r* = 0.76
where, x — longitude, decimal degrees, y — latitude, decimal degrees
a

CCp=1.70-10" -exp *****, r* =0.99 CCp=1.56-10"-exp”**, r* =0.98
b c
Fig. 3. Spatial distribution of soil-erosion phosphorus inputs to surface waters

in selected sub-basins of the Dnipro River transboundary watershed:
a — cartogram and spatial distribution model; b— south — north; c — west — east
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Dnipro basin. To assess the degree of danger of soil-erosion pollution of water
bodies with phosphorus, it is necessary to determine the “ecologically limiting”
values of the actual concentration and their impact on eutrophication.

Researchers have found that algae do not develop at soluble phosphorus
content of up to 0.01 mg/dm?, while “blooming” of water can be observed at
a phosphorus content of 0.01-0.025 mg/dm?, and optimal algal growth has
observed at concentrations of 0.09—1.8 mg/dm?. Thus, the first ecologically
limiting value of the concentration of dissolved phosphorus in water, which has
begun the blooming of water, can be taken as a concentration of 0.01 mg/dm?.
Limit values of the CCp, taking into account the ratio of gross and mobile forms
and sediment input coefficients, should be much higher — for medium and large
rivers, at least 1 mg/dm? Water has contained about 10% of gross phosphorus in
dissolved form. A limit value of more than 20 mg/dm? corresponds to an excess
of the actual phosphorus concentration of 0.2 mg/dm?.

In accordance with the “Methodology for the establishment and use of
environmental standards for the quality of surface waters of land and estuaries
of Ukraine” [43], an environmental classification of water by phosphate is
established. Class I has included waters with a phosphorus content of less than
0.015 mg/dm?, Class I — 0.015-0.050 mg/dm?, Class III — 0.051-0.200 mg/dm?,
Class IV — 0.201-0.300 mg/dm?, and Class V — more than 0.300 mg/dm®. In
accordance with the methodology, 6 categories of land have deen identified and
the area of the Dnipro catchment basin was calculated according to the degree
of potential danger of phosphorus water pollution as a result of soil-erosion
processes (Table 2).

Table 2. Characteristics of potential gross phosphorus inputs
to the surface waters of the Dnipro River basin

Phosphorus concentration in | Danger dis_solv.ed Phosphorus Area
channel streams at the foot of | concentration in river waters, thousan d, km? %
the slope, mg/dm?® mg/dm?
<1.5 <0.015 257.8 50.5
1.5-3.0 0.015-0.030 55.2 10.8
3.1-5.0 0.031-0.050 54.3 10.6
5.1-10.0 0.051-0.100 99.5 19.5
10.1-20.0 0.101-0.200 30.9 6.1
>20.0 >0.200 13.3 2.6
Total — 511.0 100.0

It has been established that for 359 sub-basins with a total area of
257.8 thousand km? (50.5% of the total territory of the transboundary basin), the
potential phosphorus concentration in channel streams at the foot of the slope
as a result of agricultural activities is < 1.5 mg/dm?, i.e. the soluble phosphorus
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content in the waters of sub-basins, mainly in the mixed forest zone, is
< 0.015 mg/dm? and their quality corresponds to the first class. According to the
phosphorus indicator, the waters of 156 sub-basins, which are mainly located in
the forest-steppe zone, are classified as Class II (21.4%).For a significant part of
water bodies and watercourses in 234 sub-basins of the forest-steppe and steppe
zones, with a total area of 130.4 thousand km? (25.6%), the potential phosphorus
concentration has been in the range of 0.051-0.200 mg/dm? and the surface
water quality corresponds to Class III. The highest potential hazard in terms
of dissolved phosphorus concentration in water is in the river sub-basins of the
Lower Dnipro located in the steppe zone. As a result of water-erosion processes
in the upper and middle reaches of the Dnipro River and the accumulation of local
sediments from agricultural land, the phosphorus concentration in the lower part
of the Dnipro exceeds 0.200 mg/dm?. It has been determined that for 27 sub-
basins with a total area of 13.3 thousand km? (2.6%), water bodies can potentially
be classified as Class IV and V, with a high degree of danger of eutrophication,
overgrowth and siltation of floodplain water bodies and river channels.

Conclusions. The process of soil-erosion migration of nutrients was
modeled and the risk of surface water pollution in the Dnipro River basin
was determined using geographic information systems and remote sensing
technologies. The coefficient of sediment supply and the spatial distribution of
diffuse pollution by suspended solids in the Dnipro basin as a result of the water-
erosion process are calculated. It was found that the sub-basins located in the
mixed forest zone or the upper part of the transboundary Dnipro River have had
the lowest potential for diffuse pollution by suspended solids. Sub-basins of the
VI-IX orders have had the highest value of diffuse pollution by suspended solids
(more than 100 thousand tons per year). The spatial modeling of the conditional
gross phosphorus concentration (CCp, mg/dm?) has revealed that surface waters
formed in the forest-steppe and steppe catchments of the transboundary basin
are characterized by high CCp values of 5 to 20 mg/dm?® and more. This spatial
trend has been due to the high degree of ploughing and low values of the average
annual water runoff layer. In accordance with the environmental standards for
the quality of surface waters of land and estuaries in Ukraine, water bodies
and watercourses located on 50.5% of the territory (mainly in the mixed forest
zone) of the Dnipro basin have a potential phosphorus concentration of less
than 0.015 mg/dm? and their quality corresponds to Class I, for 21.4% of the
water bodies in the catchment area (mainly in the forest-steppe zone) have a
potential phosphorus content of 0.015-0.050 mg/dm? and are classified as Class
II; for 25.6% of the territory, the potential concentration in channel streams
is 0.051-0.200 mg/dm?, which corresponds to Class III water quality; the
river sub-basins of the Lower Dnipro are most at risk of dissolved phosphorus
concentration in water (over 0.20 mg/dm?). In this zone, for 27 sub-basins with a
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total area of 13.3 thousand km? (2.6%), water bodies can potentially be classified
as Class IV-V and are at high risk of eutrophication, overgrowth and siltation of
floodplain water bodies and river channels. The obtained results make it possible
to study the process of soil-erosion migration of nutrients and determine the risk
of surface water pollution in the Dnipro River basin. This makes it possible to
develop the priority needs for implementing adaptive landscape erosion control
design with elements of conservation agriculture to reduce agricultural impact
within individual sub-basins and create the preconditions for the rational use and
improvement of land and water resources in the transboundary Dnipro basin.

CIbCbKOTOCINOAAPCbKA OBYMOBJIEHICTb
BIOTEHHOIO 3ABPYAHEHHA NOBEPXHEBUX BOA
BACENHY PIKU AHINPO
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Pymma O. B. — acucmenm,
Xepcorncokuil 0epoicasHull azpapHo-eKOHOMIYHUL YHIgepcument,
pichuravitalii@gmail.com, potravkalarisa@gmail.com, happyness8@ukr.net

BusHaueHO HEOOXiJHICTH MPOBEACHHS MOCHIIKEHb BIUTHUBY JDKEpen 3a0pya-
HeHHs piku [[HIIpo B 3a1eKHOCTI Bif iX BILTUBOBOCTI. BcTaHoBneHO, mo 6aceiiH piku
Juinpo e 6aratoraiy3eBUM KOMIUIEKCOM, SKHH OXOIUTIOE SKHH 0XoIutioe 48% Tepuro-
pii Ykpainu, akymymoe 80% BomHHMX pecypciB. 3a3HaueHo, 1o OaceiH piku J{Hinpo
Ma€ BHCOKY NPHPOIHY 1 COLiaJIbHO-€KOHOMIUHY WIHHICTh, OCKUIBKH IMUTHI MOTPEOH
70% waceneHHs YKpaiHu. BcraHOBICHO, 1o JKeperamu 3a0pyJHEHHS BOTHHUX pe-
CYpCiB € TPOMHCIIOBI KOMIUICKCH, CLTbChKE TOCIIONApCTBO, MIChKi armomepartii. [o-
BEZICHO, 10 TMPHYMHAMH IeCTpyKiii Oaceiitny piku JlHinpo € BupyOyBaHHA JiCiB, iH-
TeHcu(iKalis CiIbCHKOTO TrOCIOAAPCTBA, TiapoMertioparis, (yHKIIIOHYBaHHS KacKamy
JHITPOBCHKHUX BOJOCXOBHIII, IHTCHCHBHE BUKOPUCTAHHS BOJHUX pecypciB. BusHaueHo,
IO CLIBCHKOTOCHOAPCHKE OCBOEHHS TEPUTOPIH BOJO30IpHUX OACEiHIB cTANo NpUYH-
HOIO epo3ii IPYHTIB, SKa ABISIETHCS HAMOLTBIT MEXaHI3MOM Mirpariii pe4oBHH Ha 3eMHIH
MIOBEPXHI, [0 CTa€ MPHUYMHOIO NOTPAIUISIHHS y MODPS, OKEaHH 1 Y 30HH BHYTPIIIHHOTO
CTOKY 710 17 MIpz T MiHEpaIbHUX 9acTOK Ta 3,5 MIPA T PO3YMHEHHIX PEUYOBHH IIOPOKY.
BcTanoBneHo, 1110 BUCOKI KOHIIGHTpaIlil MiHEpaabHUX YaCTOK Y TIOBEPXHEBOMY CTOIIL
3HWXKYIOTh SIKICTh BOJ, IO TOTpeOye NOAATKOBUX BUTPATH Ha X OYMILEHHS, PEMOHT
MepexXi BOJIONOCTaYaHHs, BIJHOBJIEHHS IpUraliiHUX Mepex. 3MIHCHEHO pO3paxyHOK
30HaJIBHOI HeOe3IeKH 3a0py/IHeHHSI O10TeHHUMH PEYOBHHAMHY ITOBEPXHEBUX BOJ Y Me-
JKaX pI3HOPIBHEBUX CyOOacelHiB TPaHCKOPAOHHOI piku JIHIIpo, M0 CTal0 HACIiAKOM
TPYHTOBO-epO3iifHUX MpoIieciB. BcTaHOBIEHO, 10 HAMEHIIHN MOTEHIia) TU(Y3HOTO
3a0pyIHEHHS 3BaKEHUMH pPEeYOBHHAMHU MAlOTh CyO0OaceiHu, po3TalioBaHi y 30Hi Milla-
HUX JIiciB 200 BepXHii yacTHHi Teuil TpaHckopaoHHOT piuku JJHinpo. JJoBeneHo, 1o ms
OIIIHKH CTYIIECHs HeOE3IEeKH IPYHTOBO-EPO3iHHOTO 3a0pyIHEHHS BOIoMM (Gochopom He-
00Xi/THO BCTAQHOBIIIOBATH «EKOJIOTIYHO TPaHMYHI» 3HAYeHHS (DAKTHYHOI KOHIIEHTpaIii.
JoBeneHo, 10 MOTEHIiHHY HeOE3MeKy y BiIMOBITHOCTI 0 MMOKAa3HUKIB KOHIICHTpAii
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po3uunenoro docdopy y Bomax, MaroTh piukoBi cyObaceiitnn Hwxkuboro JIHinpa, siki
pO3MillleHi y cTenoBiii 30H1. Bu3HaueHo HEOOXiHICTh PO3POOKH aJanTHBHO-TaHAIad-
THHX IPOTHEPO3IHHUX MPOEKTIB 3 IEMEHTaMH IPYHTO3aXHCHOTO 3eMJIepoOCTRa.

Kitrouosi cnoBa: 6ioreHHe 3a0pyaHEHHS, epo3is, 3eMICKOPHCTYBaHHS, pika J[Hi-

po, Bo1030ipHMIA 6aceiiH, MOJCITIOBAHHS.
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OUIHKA EKOJIOINYHOIo CTAHY MOPCbKUX
EKOCUCTEM (HA NPUKJIAAI OQECbKOI 3ATOKWN)
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[HTeHCHBHMI aHTPOIOTEHHHH BIUIMB Ha MOPCHKI €KOCHCTEMH IPHU3BIB 10 IIO-
ripiIeHHs iX sSKICHOTO CTaHy, 3HHKEHHs 010pecypCHOTO 1 peKpealiifHoro MoTeHIiaiB.
VY 3B’s13Ky 13 TUM, L0 JErpajioBaHe MOPCHKE CEPEOBHUIIE HEMOXKIMBO BIITBOPUTH IO
LIJIKOM IPUPOIHOTO CTaHy, OTHUM i3 TOJIOBHHUX IPIOPHUTETIB TX 30epeKeHHsI € 31iHCHEH-
HS palioHaJIBFHOI aHTPOIIOT€HHOI JisSUTBHOCTI, 3aXHCT MOPCHKUX i MPHOSPEKHUX KO-
CHCTEM BiJI aHTPOIIOTEHHOTO 3a0pyIHEHHS, BUPIMICHHS MPOOIeMHU 3aKUCICHHS MOPSI.

OcHOBHa MeTa JOCITiHKEHHS TOJIsATrajja Y BU3HAYCHHI OLIHKH €KOJIOTIYHOTO CTa-
HY MOpCbKkoi ekocucteMu OJIEChKOI 3aTOKHU 3a JpKepesiaMHi aHTPOIOT€HHOTO BILIHBY.
Meroau NOCHIPKEHHS IPYHTYBaJIUCS Ha MOPIBHSJIBHOMY, CHCTEMHOMY aHalli3i, Teope-
TUYHOMY y3araJbHEeHHi, 3aKOHOMIPHOCTSX MPOCTOPOBO-YACOBHUX 3MiH SIKICHUX Xapak-
TEPUCTHK MOPCBKHX €KOCHCTEM, TiIPOJIOro-reorpadiyHux y3aralbHEHHSX IPO aHTPO-
MIOTeHHI PKepena BIUIMBY Ha eKOJIOTiuHUH cTaH OechKoro y30epeiKs.

Hecriiikoio Ta ypasinMBOIO 0 HETATHBHOTO aHTPOIIOTEHHOTO IIPECHHTY BHSBH-
nacst mpubepexkHa yacTiuHa YopHOrO MOps y 30HI J1ii MOPCHKMX Ta PIUYKOBUX IOPTIB,
THPJIOBUX PIUYKOBUX 30H, CEJIITEOHHX TEPUTOPIH, SIKI BUKOPHUCTOBYIOTH MPHOEPEIKHI
MOPCBKI BOJH JUTsl pEKpeallifHIX 1 puOOrocnonapchbKux Iineii. BcranoBneHo, mo Haii-
OiJplie IHTCHCHBHE TEXHOTCHHE HABAHTAXKCHHS HA MOPCBHKE CEPEIOBHILE 3iHICHIOIOT
CKUJH CTIYHHUX KaHaNi3amiiHuX BoA. [IpOTSroM oCTaHHIX ABAIISTH POKIB 00CST HaIX0-
JOKEHHS CTIYHHMX BOJ Ha CTaHIii OYUCTKH 3MeHIIHBCA Ha 60%. EdexkTuBHICT 0unCTKH
roCIoJapChKo-MI00yTOBUX CTOKIB Ha craHisx «[liBHiuHa» Ta «[liBaeHHa» cTaHOBMIA
82-95% mno oprauiuHiii pedoBHHI (IepManranarHa okucitoBanicts, bCK), 72-86% mo
aMOHIHHOTO a30Ty, 53—67% 110 pocdaram, 97% 1o komi-inxekcy. BeranoBneHo, mio mic-
71 OYHMCTKHU CTIYHUX BOJ Ha OYMCHiN craHIil «[liBHIYHA)» CIIOCTEepiraBcs MOHATHOPMA-
tuBHU#A BMicT XIIK (5 I['7IK), azoty amowiitroro (3 TIK), azoty HiTputHOTO (2,5 ['IK),
¢docdoaris (1,5 TAK). Jns criuanx Box cranuii «[liBaenHa» BCTaHOBIEHA TEHISHIIIS 10
30inblIeHHs iepMadranaTHol okucimoBaHocTi (7 /1K), koHnenTpaii a30Ty aMoHiiHO-
ro (4 IT'IK), docdaris (2,5 TIK), KiIbKOCTI TATOr€HHUX MIKPOOPIaHi3MiB.

[Ipobnema 3a0pyiHEHHS! MOPCHKOTO CEPEOBHIIA TIOCHITIOETHCS CHCTEMaTHYHIM
HAJXOKCHHAM (ocdariB 10 MOBEPXHEBUX BOA. [CHYIOUI TpaauIliifHi METOAHN OUYUCTKH
CTIYHUX BOA Bif (hocdariB BUMAraroTh BUTPAT BEIHUKOI KITBKOCTI €HEpropecypcis, Xi-
MIYHHX peareHTiB. B ymoBax ¢inancoBoro ne¢inury MicTa HEMOXIINBO MOJIEPHIi3yBa-
TH CTaHIIii OYUCTKU CTIYHHUX BOJ T2 BUKOPHCTOBYBATH HOBITHI TEXHOJIOTIT IX OYMCTKH.
Tomy nnst mokpalleHHsl SIKICHOTO CTaHy MOPCBHKHMX BOJHHX €KOCHCTEM HEOOXiJHO Ha
OCHOBI 3aKOHO/IaBCTBA 3MEHIIINTH HAIXO/PKCHHS ITOJIIOTAHTIB, IIUIIXOM OOME)XCHHS BH-
KopucTaHHS PochopoBMicHHX 3ac00iB y TOOYTI Ta IPOMHUCIOBOCTI.

KitrouoBi cioBa: MOpchKa eKOCHCTEMa, CTigHI BOIH, METOIN OYUCTKH, TIOTFOTaH-
TH, JDKEpeTa aHTPOIIOTeHHOTO BIUINBY, €()eKTUBHICTH OYMCTKU CTIYHHUX BOJI.
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IocranoBka npodseMu. MopcbKi €KOCHCTEMH 3a3HAIOTH iHTEHCHBHOTO
AHTPOTIOTCHHOTO BIUIMBY BHACIINOK 3MIMCHEHHA HEpaliOHAJIbHOI Tocroaap-
CBKOI JIISUTBHOCTI Ha CENITEOHMX TEPUTOPISX Ta aKBATOPISIX PIYOK. 3aperyito-
BaHHsI CTOKY Pi4OK, 3pOCTaHHsI TOKa3HUKIB BOJIOCIIOKHUBAHHS, CKH/T 3a0pyTHECHUX
KaHATI3aI[IHHUX Ta 3JIMBOBUX CTIYHUX BOJl, CKOJIOTIYHO HEOOIPYHTOBAHE BUKO-
PUCTaHHs MPUPOTHHUX PECYPCIB, BUIOB PHOM Ta IHIIMX MOPENPOLYKTIB, MOCH-
JIeHa iHAycTpiamizalis, Ximizais, ypoaHizalis 00yMOBIIOIOTH 3pOCTaHHS aHTPO-
MIOTEHHOTO MPECHHTY Ha BojHe cepenoBuule [1-3]. HeraruBHa aHTpomoreHHa
IUSUTBHICTB MPU3BENa JI0 II00aIBHOTO 3a0pYyIHEHHS MOPCHKHX €KOCHCTEM M00Y-
TOBUMH, MPOMUCIIOBUMH, CITbCHKOTOCIIONAPCHKUMU BifXonamMu. 3a0pyaHEHHS
MOPCBKOTO CEpelOBHUINA, CIIPUYMHEHE B OCHOBHOMY 3OBHIIIHIMH JpKepelaMu
BIUIMBY, SIKI MalOTh BHCOKHI CTYIIHB JIOKAJIi3allil: Ha KO)KHOMY KBaJpaTHOMY
KiJIOMETpi MOpSI B CEpETHBOMY 30CEpPEKEHO 13 THUCSY MPEeAMETIB TIIACTHKOBOTO
cMitTs [4]. 3pocTaHHs BMICTY KaHIEPOT€HHUX Ta TOKCUYHUX PEYOBHUH, TaTOTCH-
HHUX MIKpOOPTaHi3MiB CIIPHYHMHSIOTH 3HIKEHHS 010pecypCcHOTo 1 peKpealiitHoro
MOTEHIIIATIB MOPCHKOI €KOCHUCTEMH. 3arajbHOBIJIOMO, IO 3aBISKUA HAsSBHOCTI
MOPCBKOTO 1 MPUOEPEKHOTO G10pi3HOMAHITTS TiAPOOIOHTIB, MOHA 3 MUIBIpAN
Trofed 3abe3neueHi MpOoMyKTaMH XapuyBaHHS. MOpCBKE CEpeloBHIIE € KOMII-
JICKCHUM TIPHPOIHHUM 00’ €KTOM, OPYLIEHY Ta AErPajoBaHy €KOCHCTEMY SKOTO
HEMOXKITBO BiITBOPUTH JI0 LIJIKOM IPUPORHOTO cTany [5]. ToMy omHIM i3 royioB-
HUX TPIOpUTETIB Y 30epereHHI MOPCHKOTO CEPEIOBHILIA € 31IHCHEHHS pallioHab-
HOI aHTPOIIOT€HHOI IisUTbHOCTI, 3aXUCT MODPCBKHX 1 NPHUOEPEKHUX EKOCHCTEM
BiJl aHTPOINOT€HHOTO 3a0pyIHEHHs, BUPIMICHHS MPOOIEMH 3aKHUCICHHS MOPSL.

AHaJi3 ocTaHHIX gociaigkens Ta myoaikaniii. [lutanus 3a0pyaHeHHs
MOPCBHKHMX BOJA BHACHIIJOK IHTEHCHBHOTO AaHTPOIOr€HHOTO HAaBAaHTAKCHHS
BUCBITIICHO y HayKoBUX Tpaiisix B. I. Aunpetinesa, I'. 1. Banrok, M. 1. Bacunbegoi,
I. B. Bitoscekoi, 0. O. Bosk, A. I1. I'eteman, C. I1. l'omosaroro, H. P. Mamur-
HoBoi, O. B. YopHoyca, B. K. ITonosoi, B. I. CanoxwnixoBa, B. B. Iletpoga,
0. JI. ly6oBuka, 1. I. Kapakama ta inmmx. Cy4acHU# aHTPOIIOTEeHHUI PECHHT
Ha MOPCBKE CEepEeOBUIIIEC MOJISTaE B 301IbIICHHI IBUAKOCTI Ta KUIBKOCTI HaJ-
XOJDKEHHS 3a0pyIHIOIOUHX pedoBHH B CBITOBUI OKeaH, sike BiOyBaeThCs SIK
Ha perioHaJIbHOMY, TaK i ToOansHOMY piBHsX. Llei HeraTuBHUMI Tpouiec mpu-
BOJUTH /10 301IBLICHHS BMICTY Pi3HUX 3a0pYJHIOIOYMX PEYOBUH Ta 3HIKCHHS
sikocTi Bog CBITOBOTO OKeaHy [6].

VY BHUNaAKy TEpeBHIICHHS TPaHUYHO JOMYCTHMOi KOHIEHTpaii
MOJIOTAHTIB 3 ypaxyBaHHSAM €QeKTy cyMalii XiMIiYHHUX PEYOBWH, MPHUPOAHA
BOJIHA €KOCHCTEMa 3a3Ha€ MOPYIICHHS EKOJIOTiYHO1 piBHOBaru [7, 8]. PiBeHb
AHTPOIIOTEHHOTO MPECHHTY B OCTaHHI POKU 3HAYHO 301IBLIYETHCS, IO CIIPUIH-
Hsi€ IHTEHCHUBHE 3a0pyAHEHHs TrifipoekocucteM. [loripmytoTecs SKiCHI MOKa3-
HUKHU TTOBEPXHEBHUX BOJ MOPs. 3TiTHO HayKOBUX JOCIimKkeHb B. M. €pemeea
ta O. €. CoBru [5] aHTpoNOreHHa CKJIaZioBa CTOKY 3a0py/AHIOIOUUX PEYOBHH B
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CBiTOBUI1 OKeaH 3a BMICTOM MECTUIUJIB, CBUHIO, HAQTH, PTYTi NEPEBUIILYE
npuponuuit Gon. Tomy IUII KOMIUIEKCHOT €KOJOTIYHOT OL[IHKK MOPCBHKHX €KO-
CUCTEM HEOOXIiTHO JOCIiKyBaTH 3arajlbHU CTaH TipOOIOHTIB Ta TOHHUX BiJl-
KJIaJiB, OCKUIbKH JIOHHI BiJIKJIaJd HAHOUIbIIE 3a0pyqHIOIOTHCS MOIOTAHTAMU
Ta MPHU CHPUATIAUBHUX a0lOTHYHHMX YMOBAaX MEPETBOPIOIOTHCS Ha JKepesa BTO-
PUHHOTO 3a0pYIHEHHS BOIHUX €KOCHCTEM Ta MOPCHKUX OpraHi3miB [4].

MocTanoBka 3aBOaHHs. 3iMCHUTH OIIIHKY €KOJIOTIYHOTO CTaHy MOp-
cpKoi ekocucTeMu OJIeChKOI 3aTOKH 32 JKepeaMH aHTPOIIOTEHHOT'O BILTUBY.

Metoauka aocaiakeHb. MeToAN TOCIiIKEHHS IPYHTYBaJIUCS Ha MOPiB-
HSUTBHOMY, CHCTEMHOMY aHaJli3i, TEOPETUYHOMY y3arajJbHEHHi, 3aKOHOMIpHOC-
TSIX MPOCTOPOBO-YACOBUX 3MIH SIKICHUX XapaKTEPUCTUK MOPCHKUX €KOCHCTEM,
rizponoro-reorpadgiuHuX y3araJbHEHHSX, cucTeMaru3amii iHdopmamii mpo
BIUIMB aHTPOIIOTEHHUX JKepell 3a0pyaHeHHs Ha ctaH OechbKoro y30epeiKsi.

EdexrupHicTh OuMIIEHHs KaHAmi3aliiHUX CTOKIB (E ) Ha OYMCHHX
cnopynax OEeChbKOro perioHy BWU3HAYajacs NUISIXOM IMOPIBHSHHS iX SIKOCTI
JI0 Tojavi 1 MiCHs CKUIY 3 OYMCHOI CTaHIlii y BIAMOBITHOCTI O METOIMKHU
KOHTPOJIIO SIKOCTI CTIYHUX BOJ 3a (hopMyIioro [6]:

= Cu =y 1000, (1
C

68X

ne C_ — KOHIEHTpallis 3a0pyAHIOK0YMX PEYOBHH y KaHAN3alliiHUX BOJIaX
JI0 OYHCTKH, MI/1M>;

C,,. — KOHIEHTpallisl 3a0pyIHIOIOYHNX PEUOBUH y KaHATi3alidHUX BOJaX
MICJIS CKUTY 3 OYMCHOT CTaHIii, Mr/mm>.

Pe3ynbTaTn pociaigkeHHs ta ix oéropopennsi. Jlerpaaaiiiss MOPCbKOTO
CepelloBHILIA B pe3yJbTari IHTEHCHMBHOTO aHTPOIMOICHHOTO HaBaHTaKEHHS
OB’ s13aHa 13 PI3HOMaHITHUMU JKEepeaMy HeraTUBHOTO BILIMBY. BeTaHOBIIEHO,
110 YacTKa 3a0pyIHEHHS! MOPCHKOTO CEPEOBHILA HA3eMHUMH JIKepeIaMu CKJla-
nae 70%, 4acTka MOPCBHKOTO TPAHCIIOPTY Ta MOTPAIUISTHHS BiAXOIIB Pi3HOTO
noxo/pkeHHs y mope — 10% [9].

SIKicHI OKa3HUKH MOPCBKUX BOA B akBaTopii OnechKoro paiioHy miBHIY-
HO-3aXiHOT YacTHHH YopHOTO MOPS (POPMYIOTHCS MiJ] BILIMBOM HaIXOIKEHHS
MOJIOTAHTIB 31 cTokoM piuok [wictpa, [liBnennoro Byry, ninpa Ta ckumgy
3a0pyIHEHHX KaHANi3alidHUX Ta 3IMBOBHX CTOKIB BiJ] OeperoBUX IKepell.
VY pesynbrari BHIIEBKa3aHUX aHTPOIIOTEHHUX ()aKTOPiB BIUIMBY B MOBEPXHEBI
BOJIU MOPS HaJXOAWTh 3HAYHA KUIBKICTh OIOr€HHUX Ta OPraHIYHUX PEYOBHH,
IO CIPHAIOTH HETaTHBHOMY PO3BHTKY MpOIeciB eBTpodikalii Ta 3MiHIOIOTh
TiIpOXiMiYHUI pekUM BOJ MOPCHKUX €KOCHCTEM, 3HMXKYIOTD X peKpeawiiHui
noreHnian. KpiM Toro, B 1ochimKyBaHOMY paiiOHi CHCTEMAaTHUYHO BHUHUKAIOTh
TMOKCIHO-aHOKCIiTHI Ta 3aCTiiiHi sIBUIIA B TPUIOHHOMY ILIapi MOPS IEPEBasKHO
y BECHSIHUI CE30H, 1110 MPHU3BOAUTH O PI3KOTO MOTIPIICHHS €KOJIOTTYHUX YMOB
MIPOXKMBAHHS Ta 3aru0esti BUIUX riapooionTis [10; 11].

Kc
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TexHoreHHe 3a0pyIHEHHS MOPCHKUX BOJl BUHUKA€E B PE3YJbTATi CKHUIY
3a0pyJHEHUX CTIYHUX BOJ[ MPOMHCIOBOCTI, CUTLCHKOTO TOCIIOAAPCTBA, PO3-
BUTKY CY/HOILJIABCTBA, HETATUBHOTO BIUIMBY CTAlliOHAPHUX Ta AU(Y3HUX JDKE-
pein 3a0bpyaHeHHs [6].

OCHOBHMMH aHTPOIIOTCHHUMH JDKEpENIaMU BIUTMBY HAa MOPCHKE cepe-
nosuiie OnecbKol 3aTOKU € cTaHil 01oimoriyHol ounuctku «IliBHiyHay 1 «I1iB-
neHHa»; ONeCbKUil MPUIOPTOBUI 3aBOA; 3JIMBOBI CTOKU; JPCHAXHUU CTIK;
Oeperosi iHIycTpianbHi mxepena (puc. 1) [12]. YacTka 3a0pyIHEHHS aHTPOIIO-
TeHHOT0 MOX0/KeHHs ckianae 30%.

Hecriiikoro Ta ypa3nuBOIO 10 HETaTHBHOTO aHTPOIIOTEHHOTO MPECHHTY
BUsIBHJIACS pubOepexHa yactuHa YopHOTo MOps, sIka B OCHOBHOMY 3HAXOIUThCS
B 30HI IHTEHCHBHOI AisTILHOCTI MOPCHKHX Ta PIYKOBHUX MOPTiB, TUPIOBUX pid-
KOBHUX 30H, a TAKOX y 30HI BIUTUBY CETITEOHUX TEPUTOPIii, SIKi BAKOPHCTOBYIOTh
nprudepekHi MOPCHKi BOAW sl peKpealifHuX 1 pudorocnogapchbKux MiJei.

Haii0inpmioro iHTCHCUBHOTO HABAHTA)KEHHS HA MOPCHKE CEPEIOBHIIEC
3IIMCHIOIOTh OYUCHI CIIOPY/IX O10JIOTIYHOI OYMCTKYU CTIYHUX KaHATI3AI[IfHUX BOJ
«[TiBHIYHa» CTaHIlisA Ta CTaHIis 010J0T1YHOI OuMCTKH «[liBIeHHAY, MPU3HAYCH]
JUTS. OYMIIICHHST BUPOOHHYMX 1 TOCIOAAPCHKO-MIOOYTOBUX CTIYHUX BOJ, IO HAJ-
XOJISITh Bijl MICHKOTO HACEJICHHS Ta MPOMHUCIOBUX MIAMPUEMCTB MicTa (puc. 2).

[IpoexTHa moOTYX)HicTh cTaHii ouncTKH «[liBHIYHAa» CTaHOBHUTH
400 mutH. M® Ha PiK, HAIXOAUTH CTIYHUX BOJ Omu3bKo 150 mutH. M¥/pik, «ITiBaeH-
HO» — 73 mutH. M*/pik [13].

Ha cranmito 6ionoriunoro oumieHHst «[liBHIYHA» moTparisie OIU3bKO
65% MPOMUCIIOBUX Ta TOCHOAAPCHKO-MIOOYTOBUX KaHATI3AMIMHNAX CTIYHUX BOJ
3 HeHTpalbHOiI YacTuHU Micta Opneca. CTiuHI BOJAM OUYMIIYIOTHCS METOJAMHU
MEXaHIYHOI Ta 010JIOTIYHOI OYUCTKH, a MOTIM CKHIAIOThCS B ONEChKY 3aTOKY
a00 Xamxubeiicbkuit muMan. CKUJT OUUIIICHUX Ta HOPMATUBHO-OUHUIIICHUX CTid-
HUX BOJ| 3[iHCHIOETBCS Ha BifcTani 300 M Big Oepera Ha mOuHi 3,6 M y Bij-
HOCHO MUIKOBOAHY 30HY OJiechkoi 3aToku [ 14].

BigcyTHicTh TIIMOOKOBOAHOTO BHITYCKY IO CKHIy CTIYHHUX BOJ 3 JaHOI
cTaHLii 010JOTiYHOI OYMCTKM HETaTUBHO BIUTMHYJO HA TiAPOXIMIYHHN PEXUM
noBepxHeBux BojJ Onechbkoi 3aToku. Yepes3 MOTpAIUIIHHSA Ta HAKOIMHUYCHHS
3a0pyIHIOIOUMX PEUYOBHH Yy MPUOEPEk,HiM 30HI MOTIPHIYIOTBCS MiKpoOiono-
TiYHI TIOKAa3HUKHU SIKOCTI MOps, SKi HE BIINOBIiJarOTh HOPMAaTHBaM KYJIBTYp-
HO-TIOOYTOBOTO Ta pHOOrocnogapchkoro BHKOpucTaHHs. CTi4HI BOAM Ha
crauIii Oionoriunoi ounctku «[liBHIYHA» MPOXOASITH JIBa CTYMEHS OYUCTKH
BOJ] — ME€XaHI4Hy Ta 0i0J0Ti4YHY.

[lepen ckuaoM HOPMATHBHO OYUIICHUX BOJ B XA PKHOCHCHKUI JIMMaH Y1
OnecbKy 3aTOKY 3[IHCHIOETHCS JTAOOPATOPHMIA aHATI3 32 23 MOKAa3HUKAMU KO-
CTi IOBEPXHEBUX BOJl MOPSI, IKi KOHTPOJIOIOTHCS BIAMOBITHO 10 BCTAHOBICHUX
EKOJIOTIYHUX HOPMaTHUBIiB.
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46°
30

nigH. W]

YopHomMapces

307457 on 55°

Puc. 1. AuTponorensi a:xepesia 3a0pyiHeHHsI MOPCBKOIO CepeJ0OBHINA
Ogpecbkoro periony [6]:

1 — ouncHi ciopynu YopHOMOPCHKOTO MOPCHKOTO TOPTOBOTO MOPTY; 2 — MOPTOBHH XOMOAMUIBHUK
MOPCBKOTO TIOPTY; 3 — cTaHis OionoriuHoro ouniienHs «IliBnennan; 4, 5, 6,7, 8, 12, 13 —
MICBKi 3IMBOBI BUITYCKH; 9 — MOPTOBHH XonoauiabHUK OnechKoro mopty; 10 — CyTHOpEeMOHTHUI
3aBoJ «YkpaiHay»; 11 — mopBok3an Oupecskoro nopty; 14 — 3AT «Onecpka yKpoBa KOMITaHis»;
15 — «Cunre3-Oitny; 16 — Opeckka TemnoenekTporeHTpaib; 17 — CBO «IliBHiuHaY;

18 — ouncHi cnopynu Onecbkoro npurnoprosoro 3asoay (OI13)

a) «lligniunay 0) «lliedennay

Puc. 2. Crauuii 6io10riuHoi o4McTKH cTivHNX Bog M. Onecu
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Bionoriunuii MeTo OYMCTKY CTIYHUX KaHATI3aI[iHHUX BOJ| BiZ0OYBa€ThCs
3 BUKOPUCTAHHSAM aKTUBHOTO MYITY, 1110 3HW)KY€E KOHIIEHTPAIIiI0 Ta BMICT Y CTi-
HUX BOAAX MiHEpaJIbHUX Ta OPraHivYHHUX 3a0pyAHIOIOUHX PEYOBHWH, SIKi 3HAXO-
JIATHCS Y KOJIOITHOMY 1 PO3YMHEHOMY CTaHaX.

Ha ounchi crnopynu Oionoriunoi ouuctku «lIliBIeHHA» HAIXOIAThH
KaHaji3arfiiii CTiYHi BOAM 3 MiBAEHHOI yacTHHU MicTa OfecH, sKa € HaOIbII
3a0ynoBaHa NPUBATHUMH Ta 0araTONOBEPXOBUMHU OyIHHKAMH.

CKuJl OYMIIEHUX CTOKIB 3JIHCHIOETHCS Yepe3 CIEiaIbHUI PO3CIFOBaHHIA
BUITYCK B akBaropito YopHoro Mopst Ha BiacTtani 2,12 kM Bix Oepera, Ha TIMOUHI
18,2 m [13].

[IpoTsirom ocTaHHIX IBaALSITH POKIB 00CSAT HAJAXOMKSHHS CTIYHUX BOJ HA
CTaHLii OYMCTKU 3MeHIIHBCs Ha 60%, 1110 00yMOBJICHE MiIBUIIEHHSIM BapTOCTi
BOIIU JUTsI CIIOXKHMBAYiB, CYBOPUM KOHTPOJIEM BUTPAT BOJIM MUTHOI SKOCTI 3aCO-
Oamu 00Ky Ha MiJIPUEMCTBAX 1 B )KUTIOBUX OyIUHKAX, Peasizallielo 3aX0/IiB
II0/I0 PAIliOHATLHOTO BUKOPUCTAHHS BOJIHUX PECYPCIB HA MIAMPUEMCTBAX, CKO-
POYEHHIM MTPOMHUCIOBOTO BUPOOHUITBA [15].

3rigHo aHami3y TabiuIli 1 BCTaHOBIIEHO, IO MIC/Isl OYUCTKU CTIYHUX BOJ
cnioctepiraernces 30inbmeHHs koneHTpaiiii XI1K (5 I['/1K), azoroBmicHux 3’€1-
HaHb: a30Ty amoHiitaoro (3 1K), azory nirputHoro (2,5 I['JIK), a3oty HiTpar-
Horo (B mexax ['JIK), pocdaris (1,5 I['JIK), OakrepianbHe 3a0pynHEHHS.

Tabauysa 1. Iloka3HUKHM AKOCTi OYUIIIEHUX CTIYHUX BOJ
Ha craHuil «IliBHiuyHA»

Konuenrpauis
HaiimenyBanns P
OKH
MOKA3HUKA
2000 2005 2009 2014 2019 I'AK
3Ba)keHi PEYOBHHU, MI/ (M 4,00 10,42 11,00 11,7 11,3 20
BCK__, mr/mm’ 5,24 11,80 13,90 13,87 13,87 15
XCK, mr/om? 60,80 79,00 79,00 72,3 68,0 80
Ilepmanraunarna OKI/§CIIIOBa- 534 8.50 9.20 8,70 10,20 2
HICTh, MI/IM
A30T aMOHiMHMH, Mr/aM3 1,50 5,87 6,50 6,60 6,71 2
A30T HITPHTHUI, MT/IM° 0,12 0,37 0,84 2,78 2,65 0,08
A30T HiTpaTHU#, MI/am> 6,08 3,71 3,80 28,69 31,50 40
docdaru, mr/am’ 3,80 4,63 3,00 3,98 4,00 3,5
Xnopuau, Mr/am’ 120,8 129,6 129,6 165,5 183,6 300
3aranpHe MiKpOOHE YHCIIO, 10s 104 104 10 104
KOE /en? 0,9-10° | 3,7-10 3,7-10 149-10* | 140-10 -
i 3 8 7 , 1-108— | 1-10%—
Komi-ingeke, KOE/mm 0,68-10° | 4,3-10 4,3-10 1-101 1-1010 -

Jnst criuaux Box cranmii «[liBneHHay (TabmuIs 2) CrIOCTepIracThes TCH-
JIeHLis 10 30iIbleHHs nepManranatHoi okucioBanocTi (7 [J1K), konueHtpa-
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uii azory amowiitnoro (4 IT'IK), docdaris (2,5 [JIK), 30inbieHHs KiNbKOCTI
MaTOTeHHUX MIKPOOPraHi3MiB.

Tabnuya 2. IIoKA3HUKHA AKOCTi OUHIEHUX CTIYHHX BOJ
Ha craHuii «ITiBoeHHa»

Konuenrpauis
IMoka3HUKH AKOCTI Poxu
2000 2005 2009 2014 2019 TIK
3paceni pedosun, 8,92 11,87 13,0 9.8 11,2 20
Mr/am
BCK__, mr/am® 10,75 14,56 12,24 12,01 14,3 15
XCK, mr/om? 59,3 53,8 56,0 441 64,8 80
Omgfgf::{c *;‘j)‘j”;‘lfl/w 8,86 8,90 10,8 12,5 14,5 2
A30T aMOHIMHUIA, Mr/mM? 7,41 4,66 6,80 8,70 8,40 2
A30T HITPUTHUIA, MT/ M 0,14 0,24 0,26 1,52 1,57 0,08
A30T HiTpaTHUiA, MI/aqM> 3,78 4,72 5,45 23,15 334 40
docdaru, mr/am? 2,13 5,04 9,30 8,49 7,60 3,5
Xnopuau, mr/am’ 96,20 - 108 94,2 102,4 300
331;2‘3;:61{“8’1‘51}23?6 2,10-10* | 455-10* | 11210 | <100 | 100-10? -
Komi-ingexc, KOE/nm® | 8,67-107 | 303-10* | 303-10* | 112-10* | 250-10* -

BceraHoneHo He3HauHe 3HMKeHHS nokasHukiB BITK, XIIK, mo cBiquuTh
PO 3MEHIIEHHA KUIBKOCTI OpraHidHMX 3a0pymHeHb. KpiM Toro 3meHmeHHs
MIPOMHUCIIOBUX TIEPEBE3EHB 3aC00aMHU CYTHOTUIABCTBA CIIPHYNHUIIO TIOKPAIIIEHHS
SIKOCTI TIOBepXHEBUX BOA OIeChKOT 3aTOKH 32 BMICTOM Ha(TOTPOMYKTIB, SIKi €
HeOe3NMeYHNUMH IS XKUTTS Ta PO3BUTKY TiAPOOIOHTIB.

IIpotsarom nepioxy 3 2000 mo 2005 pokiB y CTIYHMX BOJAX CHOCTEpira-
JIOCS TIOTIPIIEHHS SIKOCTI MoBepxHeBUX BoJ Onechkoi 3aTokn. OIHaK IPOTATOM
OCTaHHIX JECATH POKIB SKICHHHA CTaH MOCHIIHKyBaHOI MOPCBHKOI TiIpOEKOCHC-
TEMH CyTTEBO HE 3MiHIOBABCSL. JIHIIe BMiCT a30Ty HITPATHOTO 301IBITTBCS B 5 pa-
3iB, 0 € MPUYUHOI0 CUCTEMATHUYHOTO TOTPAIUISHHS MMOBEPXHEBUX 3JIMBOBHX
CTIYHUX BOJ 3 CUTBCHKOTOCITOIAPCHKUX 3€MENh JI0 BOTHOTO cepenopmima [12].

IIpu moTparIsHHI CTIYHUX KaHATi3aMifHNX Ta 3JIMBOBUX BOJI 10 BOAHOTO
CEPENOBUINA, BAXIIMBUM € MOKA3HUK €()DEKTHUBHOCTI OYHUCTKH KaHATI3aIliiHUX
CTIYHHUX BOJ, 110 HAAXOOATh Ha cTaHI(i Oloyoriunoi ounctku «IliBHIuHa» Ta
«IliBmennay». IIpn npoMy piBeHb €(EKTHBHOCTI OYUCTKU IO OPTaHiYHIi pedo-
BHHI cTaHOBHB 82—95%, 110 amoHiitHOMY a30Ty 72—86%, o hocharam 53—67%,
o Komi-iHaexcy 97%.

OnHak HE TUBJISYHCH HA BUCOKY €(EKTUBHICTh OYMCTKHU CTIYHHUX BOJ JIO
MOPCBHKOTO CEpPEIOBHINA Y 3HAYHINA KiTBKOCTI HAAXOAATH 3a0pYIHIOIOUI pedo-
BUHH, SKi IOTIPIIYIOTH eKoyorigyHui ctaH Oneckkoi 3aTtoku (Tabmmms 3).
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Tabnuys 3. KiabkicTh 3a0pyIHIOI0YHUX PEYOBHH, 10 HAAXOAATH
3i crivnnMu Bogamu ouncHux cnopya «IliBHiuHa» B BOIHE cepe1oBHIIE

DakTUYHMI CKMI, T/piK
3a0pyaHiowua Porn
pevyoBHHA
2000 2005 2009 2014 2019
3Ba)keHi pEYOBHHU 386,37 884,60 838,34 670,43 639,54
bCKpopn 506,15 1001,75 1059,42 785,06 783,11
XCK 5872,85 6706,63 6021,14 - -
IlepmanranaTa
p o 515,81 721,60 701,20 - -
A30T aMOHIMHHMI 144,89 498,33 495,41 376,92 378,19
A3OT HITpUTHUI 11,59 31,41 64,02 102,73 93,43
A30T HiTpaTHHH 587,29 314,96 289,62 1654,45 1775,08
docdaru 376,05 393,06 228,65 228,87 226,01
Xnopuau 11668,43 11002,26 9877,72 9629,70 10348,44

3rigHO aHami3y TaOJUIl 3 CIOCTEePIraeThCs TCHIEHIIS 3MEHIIICHHS KiJlb-
KOCTi 3BKEHHMX Ta OpraHiyHux pedoBuH. [IpoiimoBmu Bei cragii MexaHiuyHOT
Ta 010JIOT1YHOI OYHCTKHU HA OUMCHUX criopydax «[liBHIYHa» BaOBUH CKHJ XJIO-
puniB Ta hocdariB B MOPChKE CEPEAOBUILE € PIBHOMIPHUM MPOTITOM OCTaHHIX
BOCBMH DPOKIB.

[MoTparuisiHHS 0 MOPCBKOTO CEpeIOBUIIIA HITPHUTIB Ta HITPATiB 301IbIIH-
nocs B 2-3 pasu [12].

[MoniOHa cutyaiis i3 (paKTUYHUM CKHJIOM Ta HaAXOMKeHHSIM 10 Onech-
KOi 3aTOKM 3a0pyIHIOIOUMX PEYOBUH XapakTepHa i AJS OYMCHHX CIOpyA Oio-
JIOT1YHOI O4MCTKH cTiuHHUX Bog «lliBoenHa» (Tabmuus 4). [IpoTsarom ocTaHHIX
18 pokiB 3MeHIIMIACH KiJIbKICTh 3BaKEHUX Ta OPraHiYHUX PEYOBHH, aMOHIi-

Tabnuya 4. KinbkicTb 3a0pyIHIOI0YHX PEYOBHH, 110 HAIXOAATH
3i cTivHMMH BogamMu ouncHUX cnopya «IliBneHHa» B MOpchKe cepeloBHIIe

. DakTUYHMIT CKH], T/piK
peona Potu
2000 2005 2009 2014 2019
3Ba)KeHI peUOBHHU 386,37 530,00 617,55 265,74 304,66
BCKpopn. 508,31 1005,18 581,45 329,29 389,96
XCK 3297,79 2402,19 2660,22 - -
Mepmanrarariia 492,72 397,39 513,04 - ,
A30T aMOHIHHMIA 412,08 208,07 323,03 236,20 227,561
A30T HiTpUTHHI 7,51 10,76 12,35 41,42 42,34
A30T HiTpaTHHIA 215,22 210,75 258,90 626,05 909,86
Docdaru 118,45 225,04 441,79 231,72 206,40
Xopuau 5349,87 - 5130,43 2573,93 2785,10
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HOTO a30Ty Ta XJIOPHIIB B 2 pa3u, M0 HAAXOIATh B MOPCHKE CEPEIOBHILE MTiCIIs
OYHMCTKH KaHATI3aI[IHUX CTIYHUX BOJ. OIHAK BCTAHOBJICHO, 110 BMIiCT HITPUTIB
30inbLIMBCs B 6 pasiB Ta HiTpaTiB — y 4 pas3u Ta gocdariB y — 2 paszu [15].

He nuBnsunce Ha BHCOKY €(peKTUBHICTH OUYMCTKH CTiYHHX BoI 85-90%
3a 3a0pyJHIOIOUYMMHU PEYOBUHAMHM, 30UIBIICHHS BaJOBOTO CKHIY IMOJIOTAHTIB
CIPUYMHEHA 3aCTapUIOK CUCTEMO OYUCTKH [13].

3riiHO MPOBEAIEHOTO aHali3y KiIBKOCTi BMICTY 3a0pYIHIOIOYHX PEUOBHH
y CTIYHMX BOJaX, SIKi CUCTEMaTHYHO HAAXOAATh y Xa/PKUOCHCHKHIA JTUMaH Ta
OpnecebKy 3aTOKy CIOCTEpIraeThCcsi PO3BUTOK IMPOIEeciB eBTpOo(iKamii MOPCHKHX
BOJ, 3HW)KEHHS KOHIIEHTpALiil KUCHIO, TOSBH HeOEe3NMeYHWX 30H YTBOPEHHS
CIPKOBOJHIO, 3aMYJICHHS €KOJIOTIYHUX HIlll JOHHHUX O10JIOTIYHMX YIpyIyBaHb,
3HMKEHHS 010JIOTIYHOTO Pi3HOMAHITTSI BOAHUX OPraHi3MiB, CKOPOYEHHS 00CATY
pUOHUX 3amaciB, 3HIKECHHS PeKpeaniiHoro NOTeHIIaTy MOPCEKHX €KOCHCTEM,
BHHHMKHEHHS €KOJIOT14HO1 HeOe3eKu AJIs1 MiclieBOro HaceiaeHHs [11].

[Ipobnema 3a0pynHEHHS MOPCHKOTO CEPEAIOBHILA MOCUIIOETHCS CHCTE-
MaTUYHUM HaJIXOMKEHHSIM (ocaTiB 1O MOBEPXHEBHX BOX. IcHyIodi Tpaiu-
LifHI METOIM OYUCTKH CTIYHHMX BOJ BiZ ¢ocdaTiB BUMAraroTb BUTPAT BEIHUKOI
KIUJIBKOCTI €HEepPropecypciB, XiMiyHUX peareHTIiB. Jledilut MicbKoro OrOmKeTy
MIPU3BOIUTH A0 HEMOXKIIMBOCTI MOAEPHI3yBaTH CTaHIIii OYUCTKH CTIYHUX BOJ Ta
3aCTOCOBYBATH HOBITHI TEXHOJOTIT IX OUUCTKH. TOMy AJisl 3MEHIIEHHS KiTbKO-
CTI HAJXO/PKEHHS MOJIFOTAHTIB JI0 MOPCHKUX €KOCHUCTEM HEOOXiTHO Ha OCHOBI
3aKOHOJAaBCTBA OOMEKUTH BHKOPHCTaHHS (oc(OpoBMiCHHX MHUIOUMX 3ac00iB
y mo0OyTi Ta IPOMHCIOBOCTI.

BucHoBku. fKicHI MOKa3sHMKH MOPCBHKHX BOA B akBaropii OnechbKoro
paiioHy TiBHIYHO-3aXigHO1 yacTuHU YopHOTO MOpsS (GOPMYIOTHCS BHACIHIZOK
HAIXO/DKEHHS TIOJIIOTAHTIB 31 cTokoM pivok [uictpa, [liBnennoro Byry, [dui-
Ipa Ta CKUay 3a0pyIHEHUX KaHali3aliiHUX Ta 3JIMBOBUX CTOKIB BiJl OEPEroBUx
Jokepel. E(QexkTuBHICTh OYUCTKHU TOCIOJapChKO-TOOYTOBUX CTOKIB, II0 HAJIXO-
IaTh Ha ctanmii «[liBHiuHa» Ta [liBneHHa cranoBmin 82-95% mo opraniuHii
peuoBuHi (nepmaHraHatHas okuciroBaHictb, BCK), 72—-86% mo aMmoniiiHOMY
asory, 53—67% no gocdaram, 97% 1o Koi-iHACKCY.

BcraHoBieHo, 10 MiCHs OYMCTKH CTIYHMX BOJA Ha OYMCHHUX CIIOpYyAax
«[liBHiuHa» cnoctepiraerbes ninsuieHuii Bmict XIIK (5 TAK), a3oty amoHili-
Horo (3 I'IK), azory HiTpuTHOTO (2,5 ['/IK), docdaris (1,5 TIK), 6akrepianbue
3a0pyaHenHs. i ouuieHuXx cTiuHUX Box ctaHilii «[liBjeHHa» BCTaHOBIICHA
TEHJICHIIs 10 30UbIIeHHs nepMaHraHaTHol okucioBanocTi (7 TJIK), koHIieH-
Tpauii a3oty amosiiiHoro (4 I'/IK), docdaris (2,5 TK).
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Intensive anthropogenic impact on marine ecosystems has caused deterioration
of their qualitative state, a reduction in bio-resource and recreation potentials. Since
it is impossible to restore the degraded marine environment to entirely natural state,
one of the main priorities in conserving them is to perform efficient anthropogenic
activities, protect marine and coastal ecosystems from anthropogenic pollution and
solve problems of ocean acidification. The main aim of the research was to perform
evaluation of the ecological condition of the marine ecosystem of the Gulf of Odessa by
the sources of anthropogenic impact. The research methods were based on comparison,
systems analysis, theoretical generalization, regularities of spatio-temporal changes in
characteristics of marine ecosystems, hydrological-geographical generalizations with
regard to the sources of impact on the ecological condition of Odessa coastline.

The coastal part of the Black Sea in the area of sea and river ports, river mouth
zones and settlement zones using coastal sea water for recreation and fishery purposes
appeared to be unstable and susceptible to negative anthropogenic pressing. It was
found that sewage has the most intensive man-made impact on the marine environment.
Over the past twenty years the volume of waste water entering water treatment plants
has decreased by 60%. Effectiveness of treatment of industrial and household runoff at
the water treatment plants «Pivnichna» and «Pivdenna» was 82-95% by organic matter
(permanganate acidification, BOD), 72-86% by ammoniacal nitrogen, 53—-67% by
phosphates, 97% — by coliform-index. It was established that after wastewater treatment,
at the water treatment plant «Pivnichna» there was excessive content of COD (5 TLV),
ammoniacal nitrogen (3 TLV), nitrite nitrogen (2.5 TLV), phosphates (1.5 TLV).
The wastewater of the water treatment plant «Pivdenna» showed a tendency for an
increase in permanganate acidification (7 TLV), ammoniacal nitrogen concentration
(4 TLV), phosphates (2.5 TLV), availability of pathogenic microorganisms. The problem
of the marine environmental pollution is worsened by phosphates systematically entering
surface waters. The available traditional methods for waste water treatment removing
phosphates require expenditures of large amounts of energy resources and chemical
reagents. Therefore, under conditions of financial inability to update waste water treatment
plants and apply innovative technologies for purification, the legislation recommends
limiting the use of substances containing phosphorus in households and industry.

Keywords: marine ecosystem, waste water, treatment methods, pollutants,
sources of anthropogenic impact, effectiveness of waste water treatment.
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Fish farming, a branch of the national economy, engaged in fish breeding,
increasing and improving the quality of fish stocks in the reservoirs, replenishing the
fish resources. In order to maintain and to increase the stocks of valuable commercial
fish in the world, extensive measures are taken in the artificial fish breeding, improving
the conditions of natural fish reproduction, as well as developing lake and pond fisheries
for cultivatingthecommercial fish. Much work is being carried out on acclimatizing the
valuable commercial fish species and other fishing objects, aimed at expanding the fish
species composition and increasing fish stocks.

Industrial fishing isan extractive branch of the fishing industry, which uses the
natural raw resources of the world oceans, seas, lakes, rivers, reservoirs: various types
of fish, marine mammals, molluscs, crustaceans, aquatic vegetation. Fishing can be
considered as one of the types of nature management, which consists in extracting fish
and other seafood (fish, invertebrates, algae, etc.).

To ensure food security and to guarantee the regular access of the world population
to high-quality food products, the leading specialized agency (FAO) was created.lIt deals
with developing rural regions and the agricultural production in the UN system.

The purpose of the work was to clarify the state of fishing and extracting aquatic
living resources in the waters of the World Ocean, starting from 2010. Based on FAO
data, an assessment of the state of extracting aquatic biological resources in the World
Ocean for the period from 2010 to 2019 was carried out.

The state of extracting aquatic biological resources in general, in the sea waters
and in the internal water bodies in the period from 2010 to 2019; the amount of extracted
fish and fish products, and the analysis of consuming aquatic biological resources were
studied.

It is defined that, according to the analysis of the FAO statistical data, extracting
fish and aquatic biological resources in the World Ocean showed that more intensive
fishing is carried out in the marine waters, and fishing in the inland waters is gaining
momentum.

Global fisheries play an important role in ensuring economic and food security.
In this regard, it is important to know and to understand the state and the trends in
developing the world fisheries for effective managing and regulating the conditions of
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the increased competition between the countries engaged in the field of fishing and
aquaculture activities.

Keywords: world fisheries, aquaculture, catch volumes, consumption, aquatic
biological resources, fish farming.

Introduction. The world fish industry in modern economic conditions
is the strategic importance component, ensuring food security, socio-economic
developing and populating the attracted territories, the employment of the popu-
lation, the poverty reduction, the development of the World Ocean territories
and resources. It is one of the main directions of developing the world civili-
zation. These direction activities in most countries are aimed at increasing the
competition in the field of fisheries and aquaculture. In this regard, it is impor-
tant to know and to take into account the state and the international development
of the international fisheries for effective managing the state fishing industry [1].

FAO, an institution dealing with the development of rural regions and the
agricultural production in the UN system, is the leading specialized food and
agricultural organization. The purpose of FAO activities is primarily to ensure
food security and to guarantee the regular access of the world population to
high-quality food products.

FAO acts as a neutral forum as well as a source of knowledge and informa-
tion. The organization helps developing countries and the countries in the transi-
tion to modernize and to improve agriculture, forestry and fisheries. In addition,
FAOQ serves as asource of information and assists developing countries to improve
their agricultural, forestry and fisheries practices, strives to ensure the healthy
nutrition and food security for everybody, and provides the information and the
tools to support the policy measures analysis and to assess the impact of mili-
tary operations on food security and the agricultural products world market [2].

The purpose of the work was to find out the state of global fishing and
extracting aquatic biological resources for the period of 2010-2019.

To achieve the goal, the following tasks were set:

1) to analyze the state of extracting aquatic biological resources in gen-
eral and in the inland and marine water bodies for 2010-2019;

2) to determine the amount of fish caught in the World Ocean, and to ana-
lyze the state of world fisheries;

3) to investigate the consumption of fish and fish products in the world,
according to changes in the population.

Research material and methods. Based on specialized literature and
according to the FAO data (2010-2019) [2—6], an assessment of the state of
extracting aquatic biological resources in general in the inland and marine water
bodies of the World Ocean for the period from 2010 to 2019 was carried out.
Consuming fish and fish products per capita and consuming in the conditions of
the growing planet population was studied.
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Results and their discussion. The global volume of the world fisheries
production, over the period of the study, has a slight increase and remains stable
despite a number of clear changes in the fishing trends observed by countries,
fishing areas and species, reaching about 180 million tons in 2019 (Fig. 1).

During the last ten years (2010-2019), the total catch in the sea waters
varied in the range of 95—115 million tons, the commercial fishing total volume
is about 53—77 million tons (Table 1).

Having examined fisheries and aquaculture in 2010 [3], it was found that
the fish global catch was about 148 million tons (the total value of 217.5 billion
US dollars). The total catch in the sea waters amounted to 95.5 million tons,
commercial fishing amounted to 42.9 million tons.

Fig. 1. World fisheries, million tons (According to FAO data [3-7])

In 2011, the volume of fish production increased by 4.8% compared
to 2010 to 155.7 million tons, the catch from the sea waters amounted to
105.9 million tons, commercial fishing amounted to 49.8 million tons [3].

The world volume of commercial fishery products in 2012 [4] reached
157.8 million tons. The volume of commercial fishing catch amounted to
53.6 million tons, in the sea waters it amounted to 104.1 million tons. However,
these figures indicate that the situation is generally stable and that global catches
are growing.

In2013, thetotal productionofworldfisheriesincreasedto 162.9milliontons,
which is 3% more than the 2012 catch. The total catch in the sea waters amounted
to 106.5 million tons, commercial fishing amounted to 56.5 million tons [4].

The global total production of the world fisheries in 2014 [4] amounted
to 164.9 million tons, which is 1.2% more than the production volume in 2013,
including the catch in the sea waters amounted to 106.7 million tons, and com-
mercial fishing accounted for about 58.2 million tons.
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The global production in 2015 amounted to 168.7 million tons,
which is 1.2% less than the production volume in 2014. Commercial fishing
in 2015 amounted to 60.0 million tons, including 108.7 million tons due to
marine fishing [5].

According to the FAO data in 2016 [6], the global volume of fisheries
production amounted to 166.1 million tons, which is almost 2 million tons less
than in 2015. Industrial fisheries in 2016 amounted to 59.4 million tons, and due
to marine fisheries it was 106.8 million tons (Table 1). In 2016, a decrease in
the catch volumes in relation to the results of 2015 was registered for the main
countries conducting commercial fishing of the main species.

In 2017, industrial catches accounted for 61.5 million tons, while marine
catches accounted for 111.7 million tons. The global catch of the products
amounted to 172.7 million tons, which is 4% higher than the catch in 2016 [6].

According to the estimates, in 2018 [6] a record amount of the world fish-
ery products was produced in the world — 178.9 million tons of fish, 115.4 mi-
llion tons was sea fishing, which is 5.4% higher than the average for the previ-
ous three years, the catch in the inland waters accounted for 63.6 million tons.
The total sales in the monetary terms amounted to $ 401 billion; 82 million
tones, valued at $ 250 billion, of which were aquaculture products.

In2019[7], the volume of world fisheries products amounted to 177.4 mil-
lion tons, which is 1% less than in 2018. Commercial fishing amounted to
63.6 million tons, including 112.0 million tons due to marine fisheries. The vol-
ume decrease affected both marine industrial fisheries and inland fisheries
(by 3% and 22%), which is most likely due to the interruptions in fishing acti-
vities due to the COVID-19 pandemic, as well as the continued catch decline
in the leading countries.

Having analyzed the FAO data on the catches in the marine and inland
waters in the period 2010-2019 [3-7], there is a significant difference in the
catches. The extraction of aquatic biological resources in the inland waters is
less in relation to the sea waters, but since 2018 there has been an increase in the
catch of the leading manufacturers of the industrial fisheries products. Vietnam,
Indonesia, China, Peru, the Russian Federation and the United States of Ame-
rica have supplied almost 49% of these products to the world markets, and
the 20 largest manufacturers — over 73% (Fig. 2).

Fishing industry includes enterprises of ocean and sea fishing, inland
water bodies, fish farming (aquaculture), fish processing, agricultural enter-
prises, organizations for the reproduction and protection of the fish stocks, sea
fishing ports, scientific and educational institutions. Fish and fish products are a
valuable and often irreplaceable food product, providing human needs primarily
with animal origin proteins, a wide range of vitamins, a variety of microele-
ments and biologically active substances [7].
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Fig. 2. Total catches in the sea and inland waters from 2010 to 2019 FAO data
(FAO data [3-7])

Fig. 3. The consumption of fish and fish products per year per capita, kg
(according to FAO data [2-6])
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Fig. 4. The consumption of fish and fish products in the world per capita (kg / year)
in relation to the population (billion) (FAO data [3-7])
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During the recent years (2017-2019) the global consumption of fish and
fish products has remained relatively stable. And comparing 2019 and 2010,
there is an increase in the consumption by 19% (Fig. 3).

From 2010 to 2019, the global apparent food consumption of the aquatic
bioresources grew by an average of 2.3% per year, which is almost twice the
annual growth rate of the world population (1.4%) over the same period (Fig. 4).
The global food fish supply per capita increased from an average of 18.6 kg (live
weight equivalent) in 2010 to 20.5 kg in 2019 [7].

It should be noted that the global catch of aquatic biological resources
in 2019 increased by 20%, compared to 2010, and the consumption of aquatic
biological resources per capita increased by 23%.

In 2018, about 88% of the world fisheries production (156 million tons)
was used for direct human consumption, while in the 1960s this figure was at
the level of 67%. The remaining 12% (22 million tons) was for non-food using;
82% of this volume (18 million tons) went to the production of fishmeal and fish
oil. The largest proportion (44%) of live, fresh or chilled fish continued to be
used for direct consumption, followed by frozen (35%), cooked and canned fish
(11%) and dried fish (10%) [8].

Fish and fish products remain among the world largest traded food com-
modities. In 2018, 67 million tons, or 38% of the total fish production, were sold
at the international markets. After a sharp decline in 2015, the trade volume sub-
sequently recovered in 2016, in 2017 and 2018 the annual growth rates was 7%,
9% and 5% respectively in the value terms. Overall, in the value terms the world
exports rose from $ 7.8 billion in 1976 to a peak of $§ 164 billion in 2018, with
the growth rates of 8% in the nominal terms and 4% in the real terms (adjusted
for inflation). Over the same period, the world volume of exports in the quan-
titative terms increased from the level of 17.3 million tons by 3% per year [8].

Conclusions. Having analyzed the FAO data for the period 2010-2019,
it should be noted that the industrial catch of fish and water bioresources in the
World Ocean is increasing every year.

In accordance with the data on the catch in the marine and inland waters,
there is a significant difference in the catch of aquatic biological resources. The
catch of fish and fish products in the inland waters is less in relation to the sea,
but since 2018 there has been an increase in the catch of the leading manufactur-
ers of the industrial fishery products. But, it is also noted that with an increase in
the population growth, the catch of fish and fish products in the water bodies of
the World Ocean is growing.

The catch volume in the World Ocean increased by only 19%, if we com-
pare 2010 and 2019, but comparing the last 5 years (2015-2019), a slight decline
is noted — 1%. In order to fully satisfy the population nutritional needs with fish
and fish products, it is necessary to improve the regulatory documents to ensure

194



Bodni Giopecypcu ma akeakynomypa, 1(13) /2023

the appropriate and sustainable development of fisheries, a high-quality fight
against illegal fishing, and the implementation of the innovative solutions in the
development of aquaculture.

The analysis of the data on fish production and aquatic bioresources in
the world showed that the increase in the volume of extracting fish and aquatic
bioresources was mainly due to the marine waters, but fishing in the inland
water bodies has a growing trend.

The situation arisen over 10 years shows that the population needs are
met mainly due to increasing the catch in the internal reservoirs and the imports,
as well as increasing the volume of the illegal market. Thus, in recent years,
legal fishing and seafood production has been constantly decreasing, while, on
the contrary, the imported fish productssupplies have been increasingin almost
all countries of the world.

Therefore, the FAOstatistical data are an important reference document
in which the world statistics data on fishing and aquaculture are presented in
detail, and their analysis will allow solving a number of problems of the fishing
sector. Solving these problems will lead to the stable development of fishing
and aquaculture, and will allow to effectively manage and regulate the activities
of the states carrying out their activities in the field of fishing and aquaculture.

AHANI3 OAHUX ®AO 3ATAJIbHOCBITOBOIO Ob’eMY
NPOAYKLII PUBANIbCTBA TA AKBAKYJIbTYPU

Jiuna A. 1. — acucmenm,
Besuk K. 1. — cmapwuii suxiadau,
Kyoenina O. IO. — cmapwuil suxiaday,
Oo0ecbKuil 0epaicaghull eKoNoSIYHUIL YHIsepcumen,
lichnaya.nastya.95@gmail.com, ksenijabezyk@gmail.com, ol.ryd63@gmail.com

PuGHUNTBO, TaTy3h HAPOIHOTO TOCHOAAPCTBA, 10 3aiiMAETHCS pHOOPO3BENICH-
HsIM, 301TBIICHHSM 1 TOMIMIICHHAM SKOCTI PHOHMX 3amaciB y BOJOHMax, 3alIOBHCHHIM
pubHUX pecypciB. s miarpuMky i 301MBIIEHHS 3amaciB IIHHUX MPOMHUCIOBUX pHO
B CBITI 31MCHIOIOTHCS MIMPOKI 3aXOAH i3 IMTYYHOTO PHUOOPO3BENEHHS, MOIMIICHHS
YMOB TPUPOIHOTO BIATBOPEHHs pHO, a TAKOXK PO3BUTKY 03€pHOIO Ta CTABKOBOTO PHO-
HUIITBA 110 BUPOLIYBaHHIO TOBapHOI pnOU. Besnmki poO0oTH NpOBOIATECS O aKiIiMaTH-
3amii IIHHUX TPOMHCIOBHX BHJIB pUO Ta iHIIMX O0'€KTIB IMPOMUCIY, CIIPSIMOBaHI Ha
PO3IINpPEHHS BHIOBOTO CKIIaMy prO Ta 30LTBIICHAS PHOHMX 3aImaciB.

IIpommucnoBe prbanbcTBO, MOOYBHA Taly3b pHOHOI IMPOMHUCIIOBOCTI, IO BHKO-
PHUCTOBY€E TIPUPOIHI CHUPOBHHHI pecypcu CBITOBOTO OKeaHy, MOpiB, 03ep, pidoK, BO-
JIOCXOBHIIL: PI3HOMaHITHI BUAM PHO, MOPCBHKI CCaBlli, MOJIOCKH, PAaKOIOMiOHI, BOAHY
pociuHHICTh. PrOanbcTBO MOXKHA PO3NISAATH SIK OAMH 13 BUJIIB MPUPOIOKOPHCTYBAH-
HS, SIKMH TTOJITae y BUAOOYTKY pHOM Ta 1HIINX MOPENPONYKTiB (pubu, Oe3xpedeTHHX,
BOZOPOCTEH TOILO).
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Jist 3a0e3nedeH st MpoI0BOJIbYOT OE3MEKH 1 rapaHTyBaHHS PEryJISIPHOTO AOCTY-
Iy HAaCeJICHHS CBITY /10 BUCOKOSIKICHUX MPOJYKTIB Xap4yBaHHs CTBOPEHA MPOBiHA CIIe-
mianizoBaHa ycraHoBa MAQ, sika 3aiiMaeThes TpoOIeMaM PO3BUTKY CLTBCBKUX PErio-
HIB 1 CUTBCBKOTOCTIONAPCHKOTO BHpOOHHITBA ¥ cuctemi OOH.

Merta pobotu nonsrana y 3’sICyBaHHI CTaHy BHJIOBY PHOM Ta 100yBaHHS BOIHUX
KHMBUX pecypciB y Bomax CBiToBoro okeany, nounnatouu 3 2010 p. Ha ocHoBi nannx
®DAO npoBe/eHa OIiHKA CTaHy 100yBaHHs BOTHUX OiopecypciB y CBITOBOMY OKeaHi 3a
nepioxn 3 2010 mo 2019 pp.

JocmimpkyBanncsi craH 1o0yBaHHS BOAHUX OlOopecypciB 3arajioM, Y MOPCHKHX
BOJaX Ta Y BHYTPIIIHIX BOmHUX 00’ ekrax y mepiox 3 2010 p. mo 2019 p.; KiTbKicTh BH-
no0yTOil prbu Ta puOOIPOIYKTIB, Ta aHAJ3 CIOKUBAHHS BOIHUX OiopecypciB.

BcranosneHo, 110 3rijiHo aHani3y craructudanx aanux ®AO, noOyBanHs pudu
Ta BOIHUX OlopecypciB y CBITOBOMY OKeaHi I0Ka3aB, 1110 OijIbLI IHTEHCHBHUII yJIOB Be-
JIETHCSl Y MOPCBHKHX BOZAX, Ta BUJIOB y BHYTPIIIHIX BOjiaXx HaOupae 00epTiB.

CBiTOBe pHOHE TOCIIOAAPCTBO BiJirpae BaXIIMBY pOib y 3a0e3nedeHHI eKOHO-
MIYHO-TIPOIOBOIBIO] Oe3meKu. Y 3B'SA3Ky 3 IIUM BaXXIIMBO 3HATH Ta PO3YMITH CTaH Ta
TEH/CHIII] PO3BUTKY CBITOBOTO PHOHOTO TOCHOAAPCTBA IS €(PEKTHBHOTO YIIPABIiHHSI
Ta PEryiiOBaHHS B YMOBax MMOCHICHHs CYNEPHHITBA MK KpaiHaMH, siKi 3/1iHCHIOIOTb
JUSUTBHICTB y raily3i pu0ajbCTBa Ta aKBaKyJIbTYPH.

KirowoBi cnoBa: cBiToBe pHOHE rOCIIONapcTBO, aKBaKyJIbTYpa, 00CATH BUIIOBY,
CIIOKUBaHHSI, BOAHI OiopecypcH, puOHHIITBO.
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HAC/IAKUA AHTPONOINreEHHOTIO BIJINBY
HA nonynauinHI NPOLECU XPEBETHUX TBAPUH
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Arpapii XepcoHCBKOT 001acTi cTypOOBaHi THM, 110 B OKPEMi POKH YHCEIBHICTD
MHLIOBHIHUX IPU3YHIB OyBa€ HaJ3BHYAitHO BUCOKOIO i 10 10 IPOIIEHTIB ypoXKaro 3HHU-
IIy€eThCS Ha moysx. [IpoaHanizoBaHO 0COOIMBOCTI JUHAMIKHA YHCETBHOCTI MMOMYJISIIA
IIKITHUKiB. BH3HAYEHO IUKIIYHICTh Yy TUHAMII YUCETbHOCTI MUIIIOBUIHUX TPU3YHIB,
SKa IpeJcTaBlIeHa TPUPIYHUMH [IUKJIaMH, IOB’ I3aHUMH 3 €HAOTCHHUMH PETYJIIOI0UNMHI
¢axropamu. BcraHOBIIEHO NpsAMY NOMYJSIIHHY KOPEJSLII0 JUHAMIKH JIOCIIJDKYBaHUX
TPU3YHIB BiJl CEPEOHBOT TEMITEPaTyPH MOBITPS Ta 3BOPOTHY BiJ KUIBKOCTI onaniB. Po3-
IJISIHYTO METOAX KOHTPOJIIO YHCENBHOCTI IpusyHiB. [IpodinakTuuHmii 3aXUCT MOCIBiB
BiJl MUIIONOAIOHUX T'PH3YHIB 3aCHOBaHWI Ha IPOTHO31 (a3 JUHAMIKM MOMYJSIIH Y
KOXXHOMY PETioHi i3 ce30HHOI0 3aB4yacHicTIo. KoxHa a3za nquHamMiky momymsmiit xapak-
TEPU3YETHCS IPOCTOPOBOIO CTPYKTYPOIO, THIIOM Ta LIIIbHICTIO IOCEJICHb, IHTEHCHBHIC-
TIO PO3MHOKEHHSI, TEMIIAMH PO3BUTKY MOJIOIHSKY, KOMIDIEKCOM MOP(0-(i3ionoriqHnx
o3Hak. € Tpu cocodu 60poThOH 3 rpusyHamu. Ilepruii crioci6 — ximiunuii. € dararo
PI3HOBHUIIB XIMIYHHX OTpYT, SIKI aKTUBHO JAilOTh Ta BOMBAIOThH IIKiJHUKIB. 3aCTOCOBY-
BaTH OTPYTY Tpeda ayke 00epekHO, OCKIJIHPKH BOHA MOXKE BOMBATH 1HII BUIW TBApHH.
[Jpyruii crioci6 — mexaniuauid. [Ipyu npaBuibHIA 00poOLi IPYHTY PYHHYIOTHCS HIpKH
TPU3YHIB Ta iX KOpMOBi 3amacu. [IponoHyeThCcsl camMuii HamiitHMA MeTox OOpOTHOH 3i
IKITHUKaMH — O10JIOTIYHMHA. Y TOPIBHSIHHI 3 POASHTHLUIAMH, SIKi IPEACTABIISIOTh [EB-
Hy HeOe3IeKy JUIs TeIUIOKPOBHUX TBAPHH 1 JIIOIHMHHM, 3apa3 IOMYISIPHUMH 3acO0aMu
60poTHOU 3 TpU3yHamMH € OiosorivHi mpenapard. BoHu cTBOpeHi Ha OCHOBI MITaMiB Oak-
tepii Salmonella enteritidis var.

B poxu mocsTHEHHS MKy YHUCENBHOCTI MOMYISIIHHOT XBUIII MUIIOBUIHUX TPH-
3yHIB TBapHHHU MIrPYyIOTh Ha CyCiHI TepuTopii. SKio ne yrigus, Oe3neuHi ajs mpose-
JIEHHSI CUTBCHKOTOCTIONAPCHKUX POOIT, HOCTAIOTh MUTaHHSI OOPOTHOH 3 HAIIECTSIM TPHU3Y-
HiB. I3 TpbOX, ONMCaHUX BUILE METO/IB OOPOTHOU 31 MIKITHUKAMH TIOJIiB, IPOTIOHYETHCS
HallMEHIIIe 3aCTOCOBYBATH XIMi4HI METO/H, a OLIbIIe YBATW MPUAUIATH O10TOTi9HIM.

Kiro4oBi crioBa: MOMyJIAIList, PeTyJIsIlisl, YNCETbHICTD, IIKITHUKH, METOJIH.

IMocTranoBka mpobsemu. Yac Bix yacy mepen arpapisiMu XepCOHCHKOI
0071acTi MOCTae MATAHHSA: YOMY Ha TOJSAX B TOM YM IHIOIUH PIK 3’ SBISETHCS
0araTto MHIMMOBUAHUX Tpu3yHIB? OCOONHMBY TPUBOTY BUKINKAB CTaH YHCEIHHO-
cTi ApiOHUX mKigHUKIB y 2020 porri.

Kypnamictu 3 obnacHoro Tenedbadenns « CycriapHe XepCcoH» MOCIIIKY-
Bayucs 3 hepMepaMu, 00JTAaCHUM JICTIAaPTAMEHTOM PO3BUTKY CLITHCHKOTO TOCIIO-
JlapCcTBa Ta 3pOIICHHS, HayKoBISIME 1 16 ceprras 2020 poky B edipi BHHIIIOB
JIOCUTh IOKa30BUH CIOXKET.
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VY nenapramenTi crBepmKyBanu, mo 10% ypoxaro 2020 poky Ha moJisax
XepCOHIIMHU 3HUIIWIN TPU3yHH. BinmoBigHo Oyino 3amiiaHOBaHO MPOTSATOM
BEPECHs IPOBECTH JIepaTh3allilo Ha ClTLCHKOTOCIIOAAPCHKIX 3EMIISIX.

KypHuanicti po3oupanucs, YoMy 30UIbIINIACSA YACENBHICTh MUILIOBH/I-
HUX Ta SIK OOpIOThCs 13 HUMH arpapii. KepiBHHK (epmepchKoro rocrnogapcTaa
Cepriii Kpagelip, sikuii BUPOIILyE 36PHOBI KYJIBTYPH, CTBEPIKYBaB Y BiIe0CHO-
JKETi, [0 TOrOpiv Ha MOJIsAX MoOaunB HeOyBaly KUIBKICTh TpU3yHIB. BocTaHHEe
mam’siTaB Take pokiB 12 Tomy. BoproTbcs i3 HUIMH MeXaHIYHHMHU CIIOCOOAMH.
Binbia yactuHa rpusyHiB, SAKi Oyl Ha IO, miJ yac oOpoOKHU IpyHTY Oyia
3HUIIEHA. A 1e depMep 3BEpHYB yBary, o y 00opoTh0i 3 Tpu3yHaMu iM qyxke
JOTIOMOTJIH TITaxH.

AHaJi3 ocTaHHIX aoc/igxkens Ta myoaikaniii. B mexax XepcoHCBKOT
00J1acTi Ha MOJISIX 3/1e0IIBIIOr0 3yCTPIYarOTHCS TaKi BUAM IPU3YHIB K MOJiBKa
3Buuaiina (Microtus arvalis), moniBka rypToBa abo cTemnoBa, abo colliajibHa
(Microtus socialis), muia nonboBa (Apodemus agrarius), MUIlla Kypratiesa
(Musspicilegus) Ta iHii.

[ToniBka 3Buuatina (Microtus arvalis). lllkoguth pi3HUM CiTBCBKOTOCTIO-
JAPCHKUM KYJIBTYpaM: 3€pHOBHM, 3¢pHOOOOOBUM, OBOYCBUM. Y TPYHTI 3BH-
yaiiHi MOMIBKM PHIOTH JOBTi i CKIaAHi HOpH. IX mimoma, mubuHa i KoHpirypa-
Lis 3aJIeKaTh BiJl 0arathox (pakTopiB, 30KpeMa, BiJl THILY IPYHTY, POCIUHHOTO
IIOKPOBY, CE30HY 1 Biky HOpH. Hopu npeicTaBisstoTh COO0K0 CHCTEMY ITiI36MHUX
MEPEIICTCHUX XOMIB 3 JICKIIbKOMa MPOJAOBOJIBIMME KaMmepamu 1 1—2 rHi3gamu.
I'HizmoBa kamepa 3BHYAHHO pPO3TAalIOBaHA HAa DIMOMHAX, SIKI MEPEBUILYIOTh
25 cMm, imomi 10 50 cM.

CrareBa 3pinicTh HacTae y 16-22 neHHomy Biui. Bua po3mMHOXKyeTbCs
y TeIUly TOpY POKY, iHOAI B3UMKY y Konumsx. OJHa camka MOXKE JaTé Hpo-
TSroM poky 88 ocobuH mpuruiony. BaritHicte TpuBae 19-23 nHi. B omHOMY
nocmiai 4-8, makcumanbHo A0 13 gurtuH4ar. [Ipulyni TBApUHKH MOXYTbH MPH-
WMaTH y4acTh y pO3MHOXeHHI. [le 3aJiexuTh BijJi MOrOJHUX YMOB Ta paloHy
MicrenepeOyBanHs. i Tpynu XapakTepHi crajaxyu MacOBOTO PO3MHOKEHHS 31
IIBUIKUM BiJTHOBJICHHSIM YMCENBHOCTI micis ciany [2].

[MoniBka ryproBa abo crenosa, abo couianbHa (Microtus socialis). 1xo-
JIUTh Ha MACOBHMIIAX, MOJIAX 1 ropogax. € MepeHOCHUKOM HeOe3neyHuX iH(pek-
LUiAHUX 3aXBOPIOBAaHb: YyMH, TYJSIpeMii, JeNTOCHipo3y, cripoxerosis. Ilomiko-
IDKy€e 0arato CiIbChKOTOCTIONAPCHKUX KYJBTYP: MIIEHHUIIO, SYMiHb, OararopivHi
TpaBH Ta iHII BUAM pociuH. [loinae BucisHe HACIHHS, 3eJIeH] CXOAM, KoJtoccs i
KOpiHHS. 3aB/1a€e BEIMKOI IIKOAM JIICOBUM IOJIC3aXUCHUM CMYTraM, 00TpH3ar0uu
KOPY MOJIOJMX CcaJpKaHIIiB [7].

Muma nonboBa (Apodemus agrarius). Ha BiIMiHy Bif TONIBOK, y SIKHX
MOPJIOYKH 320KPYIVIEHI 8 XBOCTH KOPOTEHBKI, Y MHIIEH MOPAOYKHY MOAOBKEHI,
3arocTpeHi. A y MUl MOJI0BOT pH JoBXkHHI Tina 10—13 cM, 1oBxkuHA XBOCTa
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nocsrae 70% Bin qOBXKUHY Tina. Bepx Tina 3a0apBiieHuid B pyayBaTO-OXPUCTHH,
pynyBato-Oypuii abo pyayBaTo-KOpUIHEBHIA KOoJIbOpH. [10 IEHTpY CIIMHKH MPO-
XONIUTH SICHA 1 YiTKa YopHa a0 KOprUIHEBa cMyTa. JKUBOTHK CBITIINN, OUTACTHH.

ITospoBIl MUILI BJIaCTHBA BUCOKA €KOJIOIYHA IIJJACTHYHICTD, KA T03BO-
JIsie aJanTyBaTUCs 10 AaHTPOIIOT€HHO MOPYIIEHOTO CEPEeIOBHIIA 3a JOTIOMOTOI0
PI3HOMaHITHUX MOMYJSLIMHNX, B TOMY YHCJII MOBEAIHKOBHX, MeXaHi3MiB [1].

Muriia kypranuesa (Musspicilegus). XapakTepHO 0COOIUBICTIO KypraH-
11eBOi MHUIIIi € OCiHHIH 30ip OLIBIINX 3amaciB KopMy Ha 3uMy (5—10 KT KOJI0CKiB
3epHOBUX KYJIBTYp, HACIHHS 3JTAKOBHX 1 IHITUX BUIIB Oyp’sHIB) 1 CIIOPYIKEHHS
HaJ HUMH 3eMJISTHUX Kypra”iB Omm3pko 1 M B miamerpi Ta 0,5 M 3aBBHIIKH.
Takuii KypraHuuk Oyaye TiIbKM OJHA Iapa MUILEH, sSKa 3rofoM «0OXKHBaAE»
foro Bcieto poauHolo. Kypranumk mumn OyAyIOTh TiNBKH TOI, KOMH IS HUX
Ha IOJIAX AOCTaTHBO 1Ki. BOHM He TiNBKYU Mi0UPAOTh KOJIOCKH 3 3eMJIi, aje 1
MiIIAMAa0ThCS 32 HUIMH Ha pOCIAHy [4].

@opMyJIIOBaHHSA ITJIeii. MeToI0 JOCTIHKCHHS € aHaji3 0COOIMBOCTEH
JUHAMIKd YUCEIbHOCTI MHUILIOBHIHHMX TI'PU3YHIB B yMOBax MiBAHA YKpaiHH,
CTBOPEHHSI CBOE€YACHOTO MPOTHO3Y (a3 KOJNMBAHHS YUCEIBHOCTI MOIYJIALIN
TpU3YHIB pi3HUX BUAIB. JI0 OCHOBHMX 3aBIaHb MO)KHA BiJJHECTH HACTYIIHi:
JOCIII/DKEHHST BIJIOMHX CIOCO0IB OOpPOTHOM 3 TpH3yHaMH; aHai3 HACHIAKIB
aHTPOTNIOTEHHOTO BILTUBY Ha TOMYJISIIIHHI MPOIeCH XpeOeTHNX TBapHH; MPOTIO-
3UIIT HAAIHHUX METOIB OOPOTHOM 31 ITKiTHUKAMH.

Marepianu Ta MeTomm AOCTiAKeHHs. METONOIOTIYHOIO OCHOBOIO
JOCTIIKEHHSI € 3arajJbHOTEOPETHYHI METOAM MPOBEICHHS HAyKOBHX IOCHi-
JOKEHb, 3aBASKH SIKAUM CTa€ MOXKJIMBHM BHPIIICHHS MPOOIEMHHX HayKOBUX
3aj1a4 Ta 3aBJaHb.

Buxian ocHoBHoro martepiay. O61acHa Biaa 3aiHsI1acs TUTaHHSIMHA
neparuzariii. s mporo po3pobuiy cremianbHy iHCTPYKIIiIO, OCKUTBKH Hallle-
CTsl TPU3YHIB TOPKHYJOCS HE TibKU 3epHOBUX. CTpaskganu Mois i3 COHSII-
HUKOM Ta KyKypya3010. J{MpeKTop AemnapTaMeHTy CUIbCHKOTO TOCIoNapcTBa
Onexkcanap [TanuBoaa mpomnoHyBaB BCiM pa3oM MPOTATOM BEPECHS MPOBECTH
MPOTPYEHHS TOJIIB, iHAKIIE B pa3i pO3pi3HEHUX Mil, MUl OyayTh mepebiratu
3 OJTHOTO MOJIS HA IHIIE.

Mu BUCIIOBUJIM CBOIO IyMKY BiJHOCHO YHCEJIBHOCTI MHUILOBUIHHUX I'PH-
3yHiB Ta 3ac00iB OOpOTHOM 3 HUMH CIIOYATKY Y BiICOCIOKETI 00JIACHOTO Teje-
Oauenns «CycminpbHe XepcoH», a MOTIM BUCTYNHJIM MO IbOMY IHTAaHHIO Ha
[T MikHapoaHili HayKOBO-TIpakTU4HIA KoH(epeHuii «Ekonoriyni npobieMu
HaBKOJIMIIIHBOTO CEPE/IOBHUIA Ta PAI[iOHATEHOTO MPUPOJAOKOPUCTYBAHHS B KOH-
TEKCTI CTaJoro PO3BUTKY» JO IHS IaM ST TOKTOPa CLIbCHKOTOCIIONAPCHKIX
Hayk, npodecopa [Iununenka IOpis Bonogumuposuya [6].

Bararopiuyauii MOHITOPUHT JMHAMIKM YMCENBHOCTI MHUIIOBHUAHUX TPH-
3yHiB YOpHOMOPCHKOTO 3aroOBiJHHKA MTOKa3aB, 110 HA 3alOBIJHUX TEPUTOPISX
BiJI0yBAIOThCS TICPIOIUYHI KOJIMBAHHS YHCEIBHOCTI MUIIIOBUIHUX TPU3YHIB [5].
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3aekHO Bij IEPioy KOJIMBaHb, BUALUISIOThH 3 I[UKJIH; KOPOTKOYACHUH, IECATH-
pivyHMIi Ta MiBBIKOBUH. B quHaMIIli YMCETBHOCTI 3MMOBHX BH/IiB IOMIiTHA ITUKJTI4-
HICTh BIJICYTHS. 3iCTaBJICHHS HAsSBHUX METEOPOJiOriuHuX naHux (3 1936 p.)
3 JaHUMU TWHAMIKH YHCENbHOCTI ApiOHMX ccaBiiB (1977-2001 pp.) mokazaio,
1[0 Y AMHAMIIl MTOTOJHUX YMHHUKIB € IUKIIUHICTh, aHAJIOTIYHA JECATHIITHIM
Ta MIBCTOJITHIM IIUKJIaM KOJMBaHb YUCENBHOCTI ApiOHUX ccaBuiB. [Ipubmn3Ho
3 JICCSATUPIYHOIO IUKJIIYHICTIO BiIOYBAIOTHCS 3MiHU PiUHOI KIJIBKOCTI OMaiB,
TPHUBAIOCTI MOpO3HOTO Tepiony. Uepe3 koxHi 40—-50 pokiB y HAIIOMY perioHi
CIIOCTEPITaloThcs OaraTopivHi MOCYXH, sIKi 3aKiIHIYIOTBCSI OypXIMBHM KOMIICH-
CaIliiHUM TIEPiOIOM.

[HMMK aBTOpaMH [OCTOBIPHO BHM3HAUEHO WHMKIIYHICTh Yy AWHAMILi
YHCEIbHOCTI MUIIOBUIHUX IPU3YHIB, SIKa IPEACTaBIeHa TPUPIYHUMH [IUKIAMH,
OB’ sI3aHUMH 3 €HIOT€HHUMH PETYIIoI0YNMH (pakTopamu. BetaHoBieHo npsimy
MOMYJISIIIHHY KOPENSALilo AMHAMIKH JOCTIKYBaHUX TPU3YHIB BiJl cepenHboi
TEMIEpaTypH TOBITPS Ta 3BOPOTHY Bijl KUTbKOCTI omamiB. KiimMaruuHi 3MiHU
IIPU BOMY CIIyKaTh 30BHIIIHIMHA PUTMOBOJISIMH, LUKIIYHICTD SIKMX MAa€ Bij-
HOCHY CTaJIICTh, 1[0 HAJA€ CTIMKOCTI CHJOTCHHUM 3racarouyuM MOMYJISiHHUM
LUKJIaM TPHU3YHiB [3].

Kpim Toro, ocobnuBicTs MOMyMSALiHOT OpraHizalii MUIIOBUIHUX TPH3Y-
HiB MOJISITA€ B TOMY, 1110 KOJIMBAHHS IX YUCETBHOCTI MiATAIITOBYETHCS JO OXHUX
1 THX 7K€ )KHUTTEBO BAXKJIMBUX 30BHIITHIX CHHXPOHI3aTOPIB Uepe3 3HAYHY EKOJIO-
ro-(izionoriuny O6IM3bKICTh BHAIB. Y 3B 53Ky 3 UMM 3Ha4eHHS (a3, mepiofiB i
MOTY>KHOCTEH IUKJIIB TUHAMIKM YUCEIBHOCTI IIMX TPU3YHIB PO3/IICHI B Yaci.

Jdyxe BaXXJIMBO CKIIACTH CBOEYACHO MPOTHO3 (a3 TUHAMIKU TOMYJIs-
1ii MUIIONOAIOHUX TPHU3YHIB Ta HeOe3MeKH BTpaT ypoxaro. [Ipodinakruunmii
3axXHCT TOCIBIB Bii MUIIOMONIOHWX TPHU3YHIB 3aCHOBaHWMH Ha MPOrHO3i (a3
JUHAMIKW TOMYJISIIiA Y KOXXHOMY PETiOHI 13 Ce30HHOI0 3aBuacHicTio. Koxna
¢da3za AWHAMIKM TOMYJSILIA XapaKTepU3yeTbCs MPOCTOPOBOIO CTPYKTYPOIO,
TUIIOM Ta IIIJIBHICTIO MOCENICHb, IHTCHCUBHICTIO PO3MHOXEHHS, TEMIIAMH PO3-
BUTKY MOJIOHSKY, KOMIUIEKCOM MOP(}0-(i3i00Ti4HUX O3HAK.

CkJaziaroud BOCEHU MPOTHO3, HacaMIiepe] BCTaHOBIIOIOTE chopMoBaHy
(hazy TUHAMIKH MOMYJIALIH, MOTIM 3iCTABJISIOTH 11 31 CTAHOM TOMYJISIIIii HAaBECHI
LBOTO POKY 1 BOCEHH MHHYIJIOTO POKY, a TaKOX aHalli3ylOTh arpoKIiMaTHYHY
00CTaHOBKY TPOTSTOM MHHYJIMX Ta IIOTOYHHUX CE30HIB poky. Hampukinan, skiio
MOPIBHIHO 3 BECHOIO MUHYJIOTO POKY CIIOCTEPIraeThCsi HAPOCTAHHS YHCENBHO-
CTi IPU3YHIB, & EKOJIOTIYHA CUTYaIlisl BOCEHU IIOTOYHOTO POKY CIPHUSTINBA JJIS
iX PO3MHOXKEHHS, TO HACTYIMHOTO POKY Taka TeHJIeHLis 30epexeTbcsa. OmHak
IpU LbOMY Tpeba BpaxoBYBaTH, M0 (HaKTHUYHHH CTaH MOMYIALIT MOXe 3MIiHIO-
BaTHCSl BHACIIIOK BIUIMBY YMOB I€PE3UMIBIIi Ta paHHBOI BeCHU. ToMy HaBecHi
MIPOTHO3, CKJIQJICHNH BOCEHH, HEOOX1/THO YTOUHUTH. 3a3BHYail BAKOPUCTOBYIOTh
TaKy CXeMy MPOTHO3YBaHHS:
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—Bocenun muHynoro poky — (hasza aenpecii, BOCEHH LLOTO POKY — JAeMpe-
Cisi; MPOTHO3 Ha HACTYIHHUM PiK — BHUXIiJ 13 Aenpecii, SKIIO 3UMIBIS Ta PaHHS
BecHa OyAyThb CIPUATIMBUMU JJISI TOTTYJISIII.

—Bocenn Munynoro poky — ¢asa nemnpecii, BOCEHH bOTO POKY — BUXI] i3
JIeNpecii; MPOrHO3 Ha HACTYIHUH pik — (ha3a PO3CEICHHS, SKIIO 3MMa Ta BECHA
OynyTb onTumMansHUMU. [IpH ekcTpeManbHUX YMOBaX IMepe3rMiBIi Ta paHHbOT
BECHHU MOXE 3HOBY HacTaTH (asa nenpecii (yTOUHIOEThCS HABECHI).

—Bocenn MuHynoro poxy BiazHadanacs gpaza BUXOAY 3 ACTpecii, BOCEHH
BOTO POKY — (haza po3ceNeHHs; Ha HACTYITHHN PiK MPOTHO3YIOTh MacOBE PO3-
MHOCHHS, SIKIIO 1I¢ 30Ha CTIHKOI MIKIJTUBOCTI. 32 HECIIPUATIMBUX YMOB 3UMHU
Ta PaHHBOT BECHH MOXKe 30epertucs Qasza po3cesieHHs.

VY 30Hax moMipHOI Ta cnaOKoi MIKOAM 3UMOBI MEpPiOAM Ta PaHHS BECHA
MPaKTHYHO MIOPOKY OOMEXKYIOTh pO3MHOXEHHsS Tpu3yHiB. [lik, a motiMm cman
YHCENBHOCTI, HACTAE MICIsi MAacOBOTO PO3MHOXKEHHS BHACIHIZOK MOCYXH JiT-
HBOT'O MEPioy, HECIIPUATIUBOI 3UMIBIIi Ta IHIINX EKCTPEMaIbHUX YMOB [9].

ArpapiiB XBHJIIO€ TUTAHHS, K MPOTUCTOSTH MPOTH HABAJIU MaJEHBKUX
HIKiZHUKIB. € TpH criocoOu 60poThOH 3 rpusyHamu. llepmmii cnoci6 — Ximiu-
HUil. € Gararo pi3HOBHIIB XIMIYHUX OTPYT, SIKi aKTHBHO JilOTh Ta BOMBAIOTh
WIKiAHUKIB. [IpoTe BUKOPUCTOBYBATH OTPYTy Tpeba ayke 00epesKHO, OCKITBKU
BOHA MOJKe BOMBATH iHIII BUJIU TBApHUH.

Jpyruii crioci6 — mexaniunuii. [Ipu npaBuibHid 00poOLi IpyHTY pyH-
HYIOTBCSI HIpKU TPU3YHIB Ta iX KOPMOBI 3anacu. SIKk MpUKIag MOKHA PHUBECTH
BUIIIE 3rayBaHOT0 KepiBHUKa Qepmepchbkoro rocrnogapcrsa Cepris Kpasis.

Ha namy mymMKky camuii HagiifHui MeTo 60pOTHOH 31 IIKITHUKaMH — 6i0-
JIOT1YHMHA. Y TOPIBHAHHI 3 POACHTHLIUAAMHY, SIKi IPEICTABISIOTH IEBHY HeOe3-
MEeKy Ul TeTJIOKPOBHUX TBapWH 1 JIIOAMHY, 3apa3 MOMYIIPHUMHU 3aco0aMu
0opoTeOu 3 rpusyHamu € OioJoriuHi mpemnapatd. BoHH cTBOpeHi Ha OCHOBI
mramiB Oakrepii Salmonella enteritidis var. Issatschenko (Ha3BaHa Ha 4YeCTh
pociiicekoro Mikpobioniora bopuca Icauenko (1871-1948), saxuit BUILIUB 1[0
OakTepito 3 TpymiB IIypiB 1 HagaB ii onuc). Lli Gakrepii BUKIMKAIOTH Y MUIIOTIO-
IiOHMX HeOe3neyHe 3aXBOPIOBaHHS — YepeBHUM Mumaynii Td. HaiiBimomimri
OakrepianbHi npenaparu — bakroponeniun, bakreponeniun. bakroponeHuumg
MOJKHa PO3CIBaTH MO MO0 3 JIiTaKa, JieNbTariaHa, CiBaJIKK, MallUHAMHM IS
BHECEHHS MiHEepaJbHHUX TOOPUB, PO3KUIIATH BPYYHY TOILIO.

He nuBnsumch Ha Halli MpoMo3uIii BITHOCHO BHKOPHCTaHHS 0i0ioTiv-
HOTO CrI0co0y OOpPOTHOM 3 HAIIECTSIM IPU3YHIB, B XePCOHCHKIl 001acTi movyanu
(ikCyBaTH BUIIAJIKU TParidHOl 3aru0esni NUKUX TBAPUH y MPHUPOMIi. 24 JTHOTOTO
2021 poky Ha XepCOHILUHI 3’COBYIOTh 00cTaBuHM 3arudeni onuspko 200 nra-
XiB y OiocdepHOMY 3amoBinHUKY «AckaHis-HoBa». MacoBy 3aru0enb nraxis,
cepel HUX — YEPBOHOKHIKHHUX, 3a(ikCyBanu y BiBTOpok 23 mioToro. [Ipo me
noBiioMmin y MiHICTepPCTBI 3aXKMCTy JOBKULIS Ta MPUPOIHUX pPecypciB Ykpa-
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iHM. 30KpeMa, Ha TEPUTOPIi 3aMOBiTHUKA 3HANIIIM 3aruONuXx 47 YepBOHOKHUK-
HUX OTOpiB Ta 62 KpAKBH. Y ACHAPONAPKY 3arMHYNU: KaHIOK, a00 3UMHSK —
3 ocobunm, rpaku — 75 Ta ranku — 42. [Ipo MacoBy 3aru6ens nTaxiB MOBiJOMHB
JUPEKTOp 3amoBigHuka Biktop ['aBpuieHKo.

MIMOBipHOIO TIPUYMHOKO 3arMbeli NTaXiB HA3HBAIOTh OTPYEHHS PEUOBH-
HOMO i3 BMicToM «bponidakymy», 10 3aCTOCOBYIOTH arpapii mij yac o0poOku
JOBKOJMIIHIX (pepMEPCHKUX TOCTIONAPCTB. MiHICTEPCTBO 3aXUCTy NTOBKULIS Ta
MIPUPOJHUX pecypciB Ykpainu 3BepHynocs no HarionansHoi nodmitii Ykpainu
Ta gopyumio JlepkaBHiil eKoJIOTiuHil iHCHeKii YkpaiHu BKUTH 3aX0/iB 00
3’sICyBaHHA MPUYUH 3arn6eni nraxis. Taki Bunaaku Bxe Oyiu B ciuni 2021 poky
B «Ackanii-HoBay. Tax, 3a THKAeHb 3aruHy10 218 «4epBOHOKHMKHUX» CIpUX
xypaiiB. OnmHi€0 3 Bepciil cliguux € Te, M0 JKypaBlli MOIIM XapuyBaTHCS
3epHOM, OOpOOJIEHMM XiMmiKaramH, SiKe MOCISHO (epMepamMH Ha HONAX JUIs
00poThOM 3 rpusyHaMH. Sk 3a3HaYAIOCs, TEPUTOPIs, 1€ BOHU MOTIU O 3HAWUTH
OTpYyTY, y>’ke MaciitadHa. JXKypaBenb HMIOHS MPOJIITAE KUTbKA IECATKIB KiJIoMe-
TpiB, KAXKyTh OPHITOJIOTH.

Ha m’srtiit MixkHaponHiil HaykoBo-nipakTu4Hil koHdepeHuii « Exkonoriyni
po0IeMy HaBKOJIHMIIHBOTO CEPElOBHIIA Ta PAlliOHAIBLHOTO MPUPOTOKOPUCTY-
BaHHsI B KOHTEKCTI CTaJI0r0 PO3BUTKY» [8] Hamu Oynu 3aTpOHYTI MUTAHHS OO0
npobsieMu  (PyHKI[IOHYBaHHS JTICOMHUCIMBCHKOTO TOCIOAAPCTBA OKYIOBAaHOT
yacTHHU XepCOHChKoi oOnacti. Hapasi BijioMo, 110 BEJMKI IO JIiCiB Ta CiJib-
CBKOTOCIIOAPCHKUX YTi/Ib YCisSHI MIHAMU Ta IHIIUME OO€TPUITaCaMK Ta IIKi TN~
BUMU peyamu. JIFoChKa NisTbHICTD Ha ITUX HEOE3MEUHUX TEPUTOPISLX TEnep J0B-
ruii yac Oyne oomesxeHa. BIiiB MoArHN Ha TBAPUHHUI CBIT Oy/ie MiHIMI30BaHHH.

BucHoBok. Y muTaHHSX OOpPOTHOM 3 HaIIECTSM TPU3YHIB BHSBICHO
BUMAJAKK 3aru0eli NTaxiB BHACIIIOK OTPYEHHS 3€pHOM, 0OpoOJIeHNMM XiMiKa-
tamu. [Ipu xiMivHOMY aHasi3i BUSBJIEHO pEUOBUHY i3 BMicTOM «Bpomidakymy»,
110 3aCTOCOBYIOTh arpapii mij 4ac 00pOOKH JOBKOJUIIIHIX (epMEPChKUX TOCIIO-
napcetB. Ha BigMiHy Bif XIMIYHMX METOJIB IPOTUCTOSHHS, 1110 NPEACTABISIOThH
NeBHy HeOe3neKy AJs TeIUIOKPOBHHUX TBAapHH 1 JIIOAWHH, 3apa3 MOMyJISpHUMA
3acobamu 0OpOTHOM 3 TpU3yHaMu € OioyoriuHi mpemapartd. Bigomi OGakrepi-
anpHi npenapatu bakropoaeHuua ta bakreponeHnu, Mo CTBOpEHi HAa OCHOBI
wraMmiB Oaktepii Sa/monella enteritidis var. Issatschenko BUKIMKAIOTh Y MUILIO-
noAiOHMX HeOe3neuHe 3aXBOPIOBaHHs — YepeBHUM Mumaunii Tud. [Ipu npomy
npemnapary Oe3neyHi A TemIOKPOBHUX TBapruH. OKpiM 0i0JOTiYHOTO METOIY
0OpOTHOM 3 TpU3YHAMH JIIEBUM € IIe OAMH — MexaHiuHwid. [lim yac oOpoOku
MOJIB PYHHYIOTBCS HIpKH TPHU3YHIB Ta iX KOpPMOBi 3amacd. YMcenbHIiCTh MOITy-
JISIIH OIKITHUKIB BITYYTHO 3HUKYETHCSL.
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THE CONSEQUENCES OF ANTHROPOGENIC
INFLUENCE ON THE POPULATION PROCESSES
OF VERTEBRATE ANIMALS

Semeniuk S. K. — PhD of Biology, Associate Professor,
Kozychar M. V. — PhD (Agriculture), Associate Professor,
Kherson State Agrarian and Economic University,
semenyuk_stanislav@ukr.net, mkozychar@gmail.com

Farmers of the Kherson region are concerned that in some years the number of
mouse-like rodents is extremely high and up to 10 percent of the crop is destroyed in the
fields. The peculiarities of the dynamics of pest populations were analyzed. Cyclicity in
the dynamics of the population of mouse-like rodents is determined, which is represented
by three-year cycles associated with endogenous regulatory factors. A direct population
correlation of the dynamics of the studied rodents with the average air temperature and
an inverse correlation with the amount of precipitation was established. Methods of
controlling the number of rodents are considered. Prophylactic protection of crops from
mouse-like rodents is based on the forecast of phases of population dynamics in each
region with seasonal advance. Each phase of population dynamics is characterized by
a spatial structure, the type and density of settlements, the intensity of reproduction,
rates of development of young, and a complex of morphophysiological features. There
are three ways to deal with rodents. The first method is chemical. There are many types
of chemical poisons that actively work and kill pests. The poison must be used very
carefully, asit can kill other species of animals.

The second method is mechanical. If the soil is properly cultivated, the nests of
rodents and their food reserves are destroyed. The most reliable method of pest control
is offered — biological. Compared to rodenticides, which pose a certain danger to warm-
blooded animals and humans, now popular means of rodent control are biological
preparations. They are created on the basis of strains of the bacterium Salmonella
enteritidis var.

In the years when the peak of the population wave of mouse-like rodents
is reached, the animals migrate to neigh boring territories. If the seareas are safe for
agricultural work, the issue of rodent control arises. Of the three methods of combating
field pests described above, it is suggested to use chemical methods the least, and to pay
more attention to biological ones.

Keywords: population, regulation, abundance, pests, methods.
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IN MEMORY OF GALINA KURKUBET,

Doctor of Biological Sciences
(March 8, 1960 — February 28, 2022)

A year ago, an extremely talented, highly professional, incredibly charm-
ing, sociable and always smiling woman — scientist, doctor of biological sciences
Galina Kurkubet, passed away unexpectedly early.

It was an irreparable loss for the scientific community of the Republic of
Moldova and the international scientific community.

Today her colleagues, friends, relatives want to remember Galyna and
pay tribute to her memory.

Her organizational talent, conviction in the correctness of the chosen
direction allowed her to solve various issues and find solutions to any problems.
She united under her leadership excellent specialists of various profiles, respon-
sible like-minded people with original views and ideas.

After graduating from the Faculty of Biology of Chisinau State Univer-
sity in 1983, Galina Kurkubet worked her way from a fish nursery master and
a junior researcher to the Director of the Aquatic Genetics Center AquaGenRe-
sources. In 1995, she brilliantly defended her doctoral thesis, received the title
of Doctor of Biological Sciences and devoted herself to research and scientific
activities.
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Galina Kurkubet, as a specialist with extensive experience in the field of
aquaculture (in particular, fish breeding, genetics and reproduction), constantly
improving in cooperation with other researchers, had received 4 approved
breeds of carp and 9 interracial crosses. She participated in the development of
technologies, standards and norms for the exploitation of the created breeds, as
well as the cultivation of fish for stocking and consumption.

Galyna Kurkubet actively contributed to strengthening the prestige and
popularisation of scientific research in the industry at the state level. Due to her
scientific and managerial potential, Galina was chosen as a representative of the
Republic in the Network of Aquaculture Centers of Central and Eastern Europe
(NACEE). She was chairman of the working group on the development of the
technical regulation “Crustaceans, molluscs and other aquatic invertebrates”,
chairman of the working group and Consultant of the Food and Agriculture
Organization of the United Nations (FAO) on the development of the “Over-
view of the development potential of fisheries and aquaculture in Moldova”.
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Galyna was a member of the Assembly of the Agricultural Sciences Sec-
tion and ASM, a member of the Scientific Council of a subordinate institution,
an Expert of the National Expert Council of the Academy of Sciences, a member
of the Ichthyologic Council under the Ministry of Natural Resources, a super-
visor of doctoral theses. In addition, she was the leader and member of research
groups of dozens of projects and grants in the field of aquaculture, including
International and European ones.

Galina Kurkubet's practical achievements and fundamental scientific
research are reflected in 4 inventions and 4 patents, 10 copyright certificates.
She is the author or co-author of more than 120 scientific papers, which have
published in specialized journals or presented at national and international sci-
entific events.

When Galina worked, she did so only to the highest standards, and when
she rested, she always did so with a smile, singing and deep hospitality.
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Galyna always brought balance to the team she was part of. High author-
ity, scientific erudition, great diligence, excellent mental qualities, selflessness,
friendliness and a wide range of interests — this is how Galina Kurkubet will be
remembered by ichthyology experts, her colleagues, friends and family.

The poems of Galina's sister, who has been suffering from pain for two
years, are published in the original language.

Jrwoumoii cecmpe Iane

Topurt ayiia, OrHsMH MoJibixaer!
W 6omb cTyuuT B cepamax:

Oena, Oena, Oema!l

AX, ecay 6 MOXXHO OBLIO O
no6exarhb 1o Pas!

U 3arisiHyTh B II0OOMMBIE TI1a3a. . .

28.02.2022
Ionoea (Kypxyoem) H. X.

Kak Tspxeno ¢ To0or0 paccTaBaThCs:
bons BonmHamu Tep3aeT nymry!

5] ObI XOT€J1a BHOBB ¢ TOOOI OOHATHCH,
41 ObI X0TENa BHOBB TeOsI MOCITYIATh. . .
YBUIETH, KaK CUAIOT CYaCThEM
['maza, cMoTpsiIKe Ha ChIHA.
Yrto6 ThI mprexana B HEHACTbe
U npurnacuia cectb B MalLIUHY.
Y106 00bsICHMIIA, KAK MHE JKHUTh
U o cebe Bce pacckazana...

A TBI TUXOHEUKO YIIJIa,
leninyB MHE B TpyOKY:

— 4 ycrana!

28.02.2022

Ionosa (Kypxybem) H. X.
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CIIEHIMTE KUTb
(cecmpe I'anune noceswaemcs)

Cremmre >KUTh!

U xaxnapii Mmur neHure!
Benp yHUKaneH OH, HEIOBTOPHM. ..
Cremmre >KUTh!

W nomaneit ronure,

B nyTH, KOTOpBIiA J0IKEH OBITH OHUM!
CeromHs ecTh, a 3aBTpa, MOXKET, HETY,
3Be311bI, YTO HA3BIBACTCS CYALOOH.
Hoporu yepes BCIO MJIaHETY,
Kotopast nprBoAUT BHOBb TOMOM.
JIroOuTe TOpOIISACh, HE KINUTE,

Uro gyBcTBa OyAyT BCE BO3BPAIIICHBI.
BrI mpocTo Tak gapure ux, Japure,
HapuTte, uT00BI HE OBITIO BOWHBI!
IIpomaiite! beckoprIicTHO, OE€3BO3BPATHO.
W noMHuTE, YTO KaX bl Yac 1yuiu,
JKuByiieit uim kuBIiei 37€ch KOrjaa-To,
OcraBuT cren.

Jlums OynbTe BBI TFOABMH!

05.03.2015
Ionoea (Kypxyoem) H. X.

B u3HM OHa ObL1a SIPKOM 3BE370H,
Eit nogpakanu miaHeTsl.
biucrana TanasToM, yMOM, KpacoToi,
Berpeuanu ee pacceTsi!
Hlenpo nenumnack TpyaoMm, JOOPOTOH,
3a00TO# 1 MyIpbIM COBETOM,
[Toner ckopocTHOU MO OPOUTE 3eMHOI
Ocgerman nroaei TemIbIM CBETOM.
3Be3nHBIM 1enb()UHOM B3MBIB B Hebeca,
PackpsIB HayKe CEKpPETHI,
OcTaBwiia NamMsTh CEMbE U IPY3bsM,
JIt060BBIO €€ COIPETHIM. ..
05.06.2023
Ilonosa (Kypxyoem) H. X.
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