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EFFICIENCY OF GROWING MARKETABLE CARP

Every year it becomes more and more difficult to provide the population with fish food.
Resources of the seas and oceans are being exhausted due to intensive industrial activities. As a
result of deterioration of the ecological situation, fishing in the inland waters is managed to be
maintained at a rather low level.

All the above-mentioned factors have transformed into a problem that has led to a large-
scale reduction in the biomass of commercial fish, and the most valuable species are on the verge of
extinction. In such situation, the real sources of replenishment and growth of fishery products are
the pond and industrial fish production, which allow to reduce the industrial load on the natural
fish populations as well as to increase significantly the amount of fish in people’s food assortment.
Fish farming will not solve the food problem of Ukraine, but there is no doubt that to some extent it
will be able to weaken it and give people a valuable dietetic product [2].

According to statistics, the catch of fish and other aquatic bio-resources in water reservoirs
of Ukraine has amounted to 61.0 thousand tons, which is 10.6 percent more than in the same period
of the previous year (55.2 thousand tons).

The total area of water reservoirs and ponds of Ukraine is about 1 million hectares, among
them water storage reservoirs occupy about 800 thousand hectares, ponds 122.5 thousand hectares,
lakes 86.5 thousand hectares, basins — coolers 13.5 thousand hectares, other categories 6 thousand
hectares. Stocking of these reservoirs makes it possible to obtain a significant amount of marketable
fish products without significant costs for expensive feed and fertilizers.

In this regard, the issues of fish farming development in the inland reservoirs, enhancement
of the efficiency of fish production in ponds, reservoirs and lakes, expansion of the geography of
fish farms of industrial type, resettlement of thermophilic pond fisheries in the northern and eastern
regions with the use of warm waters of industrial enterprises are urgent and perspective [4].

To solve such a complex problem as overcoming the crisis that fish farms are experiencing
and ensuring their further development, and therefore, implementation of priorities defined by the
Government of Ukraine to ensure sustainable economic development of Ukraine as a precondition
for enhancing the welfare of the population, it is necessary to develop and implement a state target
program for fish farming development in Ukraine [5].
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Tab. 6. Ref. 5.

Formulation of the problem. Considering the current situation as well as
trends and peculiarities of fish farming development in the region, there is need for
intervention at different levels regarding the leasing of water bodies and development
of the fish industry. The number of water basins causes the necessity to promote the
development of commercial fish farming, provide a competitive environment and
establish new fish processing enterprises.

Analysis of recent research and publications. The vast majority of research
on the topic is an integral part of the scientific topic «Technology of Marketable Fish
Production», which is currently being developed at the Department of Feeding of
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Farm Animals and Aquatic Bio-resources of the Faculty of Technology of Production
and Processing of Livestock Products of Vinnytsia National Agrarian University.
Scientific themes and programs on fish farming are focused on the priority solving of
problems of supplying the population with fish products, improvement of fish
production in pond farms, warm waters, adapted reservoirs, small storage reservoirs,
optimization of production of food fish products.

Research methods and methodology. To conduct this research, there were
used primary and secondary documents, namely, annual reports on the breeding and
fishing of marketable fish in the ponds of «Magnolia» LLC, reports on the main
indicators of the enterprise. Primary accounting documentation, e.g. acts on stocking
and catching, was also used.

In the course of research, there were used ponds, implements, materials for
catching fish, transport machines and mechanisms, as well as living material, namely,
two-year-old carps and herbivorous fish.

The purpose of the research was to investigate the mechanism of marketable
fish production in the local conditions.

Research results. The research was conducted in the fish farm «Magnolia»
LLC in such categories of ponds as nursery ponds and finishing ponds. The farm
specializes in production of marketable fish as well as production of fish stock.

The fish farm «Magnolia» LLC is located within the Local Council of village
Ivanivtsi, Bar region. The farm is located in 5 km from the small town of Bar,
Vinnytsia oblast. The territory of the village is located in the Forest-Steppe zone.

The climate of the region is moderately continental. Winter is mild with frequent
thaws. The summer is somewhat arid. The average air temperature in January is — 4-
6° C, in July + 20-+ 22°C. The period with the temperature of +10°C lasts about
140 days. The growing season, which is favorable for breeding thermophilic fish
species, does not exceed 105 days. The rate of precipitation is up to 650 mm per year,
the bulk of which falls during the warm season.

The typical soils of the region are gray forest, dark gray podzolized, sandy and
clay-sandy, while lowlands are sometimes wetlands. The relief is flat.

The system of water supply in the ponds is combined. The ponds can be
drained. The dams are in proper condition. Water outlets and inlets are reinforced
concrete. Each pond has a filter system. The ponds are fertilized with mineral and
organic fertilizers to improve the feed base, in addition, liming, land reclamation and
nutrition are applied.

The source of water supply to the farm is the surface water formed by
precipitation and water from the River Topirets. The ponds are filled by a natural
stream. Indicators of water quality of the source of water supply to the farm are
presented in table 1.

Analyzing the data presented in Table 1, it can be concluded that the
hydrochemical indicators of water quality in the River Topirets meet the requirements
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for the quality of water that should be supplied to fish farms. In particular, oxygen
content in the water is 4.8-5.9 mg/l, hydrogen pH is 6.6-7.6, reaction of the
environment is slightly alkaline, permanganate oxidation ranges within 6.0-8.2 g O/l
indicating that the content of fast oxidizing organic matter is insignificant;
bichromate oxidation is 34-45, which is within the normal range. Hydrogen sulfide
dissolved in water has not been detected, and the content of free ammonia does not
exceed the permissible standards [3].

Table 1
Basic water characteristics of the source of water supply to the ponds from the river Topirets
Indi Normative values of water quality in the| Hydrothermal indicators
ndicators . ! .
ponds used for fish-farming of water quality
Hydrogen index of water, pH 6.5-8.5 6.6-7.6
Soluble oxygen, mg/l 4.0-6.0 4.8-5.9
Free ammonia NHs, mgN/I 0.05 0.01-0.02
Nitrates NO3z", mgN/I up to 2 0.02-0.03
Phosphates PO+*, mgP/I 0.3-0.5 0.15-0.2
Permanganate oxidation, mg O/I up to 15 6.0-8.2
Bichromate oxidation, mg O/I up to 50 34-45
Rate of mineralization, mg/l up to 1,000 713-816

The nutritional regime of water in the river by the content of nitrates and
phosphates is within the normal range.

Therefore, according to the data given above, it can be concluded that the
natural climatic conditions in which the farm is located are favourable for fish
production in this area. The total area of the farm is 43.5 ha. The structure water of
resources of «kMagnolia» LLC is presented in Table 2.

Table 2
Exploration of the water fund of Magnolia LLC’
Type, category of the water reservoir Area, ha% %
Ponds, total 43.5 100
including,
» finishing 30 69
* nursery 8 18.4
* overwintering 1.5 3.5
* Spawning 1 2.1
* quarantine 3 7

Depending on the time of snow and ice melting, stocking of the finishing ponds
in the conditions of «Magnolia» LLC was conducted in spring from April 5 to April
12 when the water temperature was 7-9°C. Feed resources of the ponds, the average
individual mass of marketable fish during the autumn catching, and a set of planned
measures on the intensification of the growth and output of marketable fish were
taken into account.

The main stocking was carried out at the expense of the farm’s carp fish
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stocking material and the purchase of herbivorous fish in other specialized fish farms.
The finishing pond became stocked with carp fish stocking material in polyculture,
namely, carp, silver carp, and grass carp.

Due to the fact that the stocking was carried out using farm’s overwintering
ponds and additional measures aimed to prevent the temperature shock were not
taken, we compared the water temperature in the container with fish with the water
temperature in the pond, pouring several buckets of water from the pond into the
container. In 10-15 minutes, the fish adapted and was discharged into the pond.
During transportation, the fish was treated with malachite blue for prophylactic
purposes. It is better to discharge the fish into the reservoir from the non-windy side
and when the water outlet is closed [4].

Drawing up a report on stocking the pond was carried out in the day of
stocking having indicated the number of fish stocked, its average weight and
condition as well as weather conditions during stocking (Table 3).

Table 3
Results of stocking finishing ponds
. Finishing pond
Indicators carp No 1 No 2
Fish species silver carp carp silver carp

Pond area, ha 1.2 1.2 1.5 1.5
Stocking density, fish/ha 1,500 500 800 800
Stocked annuals, fish number | 1,800 600 1,200 1,200
Weight of 1 fish, kg 0.051 0.26 0.051 0.27
Total weight, kg 92 156 61 324
Total
stocked, fish number 2,400 2,400
total weight, kg 248 385

The results of this table indicate that the finishing pond No 1 was stocked with
one-year-old carps and two-year-old silver carps, totaling 2,400 and weighing 248 kg.
Pond No 2 was stocked with the same fish, which amounted to 2,400 and had a total
mass of 385 kg. In the farm one-year-old fish was calculated during stocking by
volume using a weight method. Transportation of farm one-year-old fish in the
feeding ponds was performed by live-fish machines.

The main indicators that affect the intensive nutrition and growth of fish are
water temperatures of 15°C and above. The average monthly water temperature in the
experimental ponds is given in Table 3.

According to the data presented in Table 3, the temperature regime of the water
in the farm allows to achieve high weight gains by one-year-old fish during May —
September.

When the water temperature was higher than 10°C, organic fertilizers (cattle
and horse manure) were applied in the experimental ponds during the growing season
to stimulate an appropriate level of development of feed hydro-bionts, avoid the
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phenomenon of “shortness of breath” and improve the ecological status. The amount
was close to optimal norms and depended on the specific pond and other factors [1].

In recent years, there is a tendency towards the increase in the water
temperature in the first months of growing (Table 4).

Table 4
Average monthly water temperature of finishing ponds
Month Positive
temperature
Years (15°C and more)
May June July August |September| October Number of days
Average monthly temperature, °C
2016 18.5 19.1 20.2 21.3 18.0 16.2 120
2017 19.3 19.4 20.3 21.1 18.1 16.3 123
2018 22.3 20.9 21.1 22.4 18.0 16.4 129

The average annual number of days with the temperature of 15°C or higher
averages 124 days over three years. When the water temperature is 8-10°C, nutrition
and growth of fish decreases, and it stops at all when the temperature falls below 8°C.
The oxygen regime is monitored in the farm throughout the growing period. The
oxygen regime is an important factor that determines the growth and intensity of feed
consumption by fish as well as the use of artificial feeds. The decrease in oxygen
concentration acts as a signal for appetite deterioration. The decrease in oxygen
content in water is often accompanied by changes in the values of other parameters,
such as an increase in the concentration of ammonia, urea, nitrates that suppress the
growth. Therefore, quicklime was purchased by the farm at the rate of 300 kg/ha in
order to prevent a sharp reduction of the dissolved oxygen content in the water below
permissible standards for carp fish species.

Table 5
The content of dissolved oxygen in water and water temperature in the finishing pond
Date Content of O2, mg/I Water t°, °C
April 12, 2018 6.1 12
April 26, 2018 5.8 14
May 12, 2018 5.6 16
May 26, 2018 55 19
June 12, 2018 5.3 23
June 26, 2018 5.2 23
July 12, 2018 4.0 24
July 26, 2018 4.7 26
August 12, 2018 4.6 24
August 26, 2018 4.7 23
September 12, 2018 4.8 23
September 26, 2018 5.2 19
October 12, 2018 5.4 18

Having analyzed the research results on the content of dissolved oxygen in the
153



ArpapHa HayKa Boani 6iopecypen Bunyck 4(107), 1. 1

Ta Xap4yoBi TeXHOJIOTil i AKBaKyJIbTypa 2019

water and temperature (Table 5), we have concluded that the content of dissolved
oxygen in water and water temperature are inversely dependent, i.e. when
temperature increases, the content of dissolved oxygen in the water decreases. The
studied indexes on the ponds did not decrease to critical values (the content of
dissolved oxygen in water was 2.0-2.5 mg/l) under the optimum concentration of
dissolved oxygen in water of 5-7 mg/I.

The water in ponds met with the requirements of GOST 15.378.87 throughout
the growing season. The indicators ranged within normal values due to the terrain on
which the ponds were located and the area of ponds, where aeration took place in
windy weather.

The water in the ponds of the farm under research is of good quality and meets
fishery requirements by a vast majority of chemical parameters, so that marketable
fish can be grown in them.

The amount of basic biogenic indicators of nitrogen and phosphorus
(ammonium ion, nitrites, nitrates and phosphates), total iron and silicates (silicon)
meets the requirements of fishery standards.

The water in the ponds is of the hydrocarbonate class and the amount of
chlorides and sulfates among anions is small (27 mg/l and 30-50 mg/I, respectively).
Hydrocarbonates (330-347 mg/l) dominate in the water of the reservoirs, which is
quite characteristic of the water reservoirs of the Forest-Steppe zone of Ukraine. In
other reservoirs, these values reach the values of 500-550 mg/l, but by the effect of
hydrocarbonates they have little impact on the biological characteristics and
performance of fish.

As for herbivorous fish, phytoplankton is the basis of nutrition (excluding
detritus) for white fathead fish, zooplankton for variegated fathead, macrophytes for
white cupid, and zoobenthos for carp. In addition, many plankton and benthos
organisms develop and live in different conditions, and therefore, they are indicators
of water quality. That is why on-going aquatic biological control of reservoirs is
conducted [4].

Due to a large amount of organic fertilizers applied, zooplankton of the ponds
was characterized by insufficient quantitative development, which is typical for the
spring period. The average number and biomass of organisms was 1,826 units/m?® and
1.488 g/m?.

Basic fertilizers were applied in the tributary, and therefore, in quantitative
terms, zooplankton was at the top of the ponds; in the middle and subdam parts the
total amount and biomass of zooplankton grouping were significantly higher (1.6-1.2
more in the amount and 4.3-3.7 times more in biomass, respectively) than in the top
part. Among major taxonomic groups, rotifers dominated by biomass comprising 59-
65% of the total biomass.

A rather high level of secondary production and significant nutritional value
make zooplankton feed number one for many aquatic animals, including fish, namely
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adult fish — planktophages and young fish of all species (benthophages and
predators). Due to its high calorie content (4,640 cal/g of dry weight) and substantial
nutrient content, zooplankton with the predominant development of rotifers is a
valuable feed for many young fish species in the early stages of post-embryonic
development.

As a result of the study of zoobenthos development in the experimental ponds,
it has been established that the qualitative composition of the bottom fauna in all
ponds was similar. The basis of biomass was presented by the larvae of
Chironomidae, Oligochaeta. At the beginning of the growing season, biomass was
low in most ponds. From the end of July till the end of the growing season, the
biomass remained satisfactory only in some ponds, and in some ponds it was quite
high. However, the bottom organisms were not found at all in many ponds.

In general, the biomass of zoobenthos in the ponds during the seasons varied
within <0.01-3.28 g/m?, and the average seasonal values were 0.10-1.49 g/m? (Table 6).

Table 6
Indicators of zoobenthos development in the experimental ponds, g/m?
No of pond Month
May June July August Average
1 0.11 0.32 0.24 0.08 0.14
2 — 1.13 3.12 0.09 1.36

Compared to zooplankton, the development of zoobenthos was much less
intensive in pond Nol, and biomass dynamics showed an outbreak, which is
explained by the increased density of carp stocking. Approximation of zoobenthos
development to satisfactory indicators was observed only at the beginning of the
growing season, namely in June and July. By August and September, the bottom
fauna was sharply impoverished, which could be substantially explained by the
nature of the life cycles of the main representatives during the season and the impact
of the carp press, which is a zoobenthophage [1].

The main zoobenthos of the water reservoir was represented mainly by the
larvae of Chrinomidae and Oligochaeta, whil Dreissen dominated among molluscs
and its biomass exceeded 10 kg/m? in some areas.

Higher aquatic vegetation in the water reservoir was developed satisfactorily
and it was represented mainly by submerged vegetation, e.g. Potamogeton and
Ceratophyllum, whil Typhaceae was destroyed along the banks. As for air-aquatic
vegetation, Phragmites communis and Typha angustifolia L. prevailed.

These indicators show that, according to all the hydro-chemical and hydro-
biological parameters studied, the water in ponds meets the fishery standards and it is
suitable for production of marketable fish and further sale of live fish.

Conclusions and prospects for research. The farm feeds fish with farm-made
feedstuffs having feed coefficient that ranges within 2.3-4.6 kg per kilogram of carp
weight gain.
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The growth of carps in ponds differs significantly in the second half of growing
period. Control catches have showed that under the same weight of carp planted for
cultivation (50 g), the final weight was 740 g in the case of semi-intensive technology

of growing and 900 g when applying intensive production technology.

Analysis of cost-effectiveness has shown that it is more expedient to grow carp
than herbivorous fish, since this increases the amount of products sold, enhances

profitability rate, and therefore the profit.

To get maximum weight gains and use rationally natural feeds, it is suggested
to grow marketable fish in polyculture, using predatory fish as natural biomeliorators.
To stock the finishing ponds, the fish stock having increased weight (30-50 g) should
be used to obtain the weight of marketable carp that is higher than the standard one

because there is a higher demand for it and it has a higher selling price.
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AHHOTALIA
E®EKTHBHICTb BUPOILYBAHHS TOBAPHOI'O KOPOIIA

binasuesa B.B., kanouoam c.-2. HAyK, cmapuiull 6UKIA0AY
Binnuybkuii HayionanvHuli azpapHuti yHisepcumem

3 KoocHUM poKOM 6ce 8adicue cmae 3abe3nedyumu HACeNeHHs XAp4i080i0 pUbOONPOOYKYIEI.
Pecypcu mopis i okeanié y 363Ky 3 AKMUBHUM NPOMUCIOM 6uyepnyiomvcs. Bunoe pubu y
BHYMPIWHIX B8000UMAX BHACIIOOK NOCIPUIEHHS €KON02TYHOI cumyayii 60aemvcs NiOmpumysamu
MINLKU HA 00CUMb HUZLKOM) DIGHI.

Bce suwe 3asnauene nepepocno y npobnemy, axka npuseena 00 MacuimadHo20 CKOPOUEeHHs.
biomacu npomMuciosux pud, a HaudiLIbw YiHHI 6UOU ONUHUTUCA HA MeXCT NOBHO20 3HUKHEHHA. V
makiu cumyayii peanvHumMu O0dxcepenamu NONOGHeHHs Ma 3pOCMAanHs pubHoi npodyKkyii € cmagose
ma IiHOycmpianbHe pUuOHUYmMeEo, AKi 00360410Mb 3HUSUMU NPOMUCTIO8E HABAHMANCEHHS HA
NPUPOOHI nonyaAaYyii pudu, a makol’c 3HAYHO 30iNbUWUMU KITbKICMb i 8 acopmumermi npooyKmis
Xapyy8anHs KOHCHO20 3 HAC. 36UYALIHO, PUOHUYMBO He 8UPTUUMb NPOO0BObYY npodaeMy YKpainu,
ane me, wo y nesHiti Mipi 60HO 3M0Odice nocaabumu ii i 0amu 100aM YiHHUU Oi€EMUYHUL NPOOYKM, €
bescymuienum [2].

3a cmamucmuunumu OaHuMu 6uUN08 pubu ma IHWUX B0OHUX Oiopecypcié y 8000UMAX
Ykpainu cknas 61,0 muc. m, wo na 10,6 giocomka 6invuie ananoiuHo2o nepiooy MUHyi020 poKy
(55,2 muc. m).

3acanvna niowa éodoumuwy ma cmaskie Yxpainu cmanoeumsv Oau3bko 1 MAH. 2a, 3 HUX
sooocxosuwy Oauzbko 800 muc. ea, cmaesxie — 122,5 muc. ea, ozep — 86,5 muc. ea, 6o0oum —
oxonooxcysavie — 13,5 muc. ea, inwux xamezopiti — 6 muc. 2a. 3apubniowuu yi 8000UMU, €
MOJACIUBICML 00€PAHCYBAMU 3HAYHY KIILKICMb MOBAPHOI pubonpodykyii 6e3 ocobausux sampam
0opozux Kopmie i 000pus.

V 36'a3xky 3 yum ouesuomi axmyanbHicmv 1 NEpPCHEeKMUBHICMb DPO3BUMK)Y PUOHO20
20CN00apcmea Ha BHYMPIWHIX B000UMAX, NIOBUWEHHS eheKMmUBHOCmI GUpPOOHUYmMea pubu 8
cmaeax,  8000Cxo8uuiax i 03epax, po3wuUpeHHs  2eozpa)ii  pUOHUYLKUX ~ 20CNOOAPCME
IHOyCmMpianbHO20 MUNY, PO3CeleH s MenioI0OHUX 00'ckmie cmasoeo2o pubHUYmMea y NiHIyHi ma
CXIOHI 06IaCmi 3 BUKOPUCTIAHHAM MENUX 800 RPOMUCLO8UX nionpuemcms [2].

s poszs'azanns makoi KOMNJIEKCHOI npooOiemu, 5K 8UBEOEHHs PUOHO20 20CNO0APCMEa 3
KpU308020 CMaHy ma 3a0e3neyeHHs 1020 NoOAIbUO20 pPO3BUMKY, Md, 8ION08IOHO, BUKOHAHHS
npiopumemis OisinbHocmi ypaody Ykpainu wooo 3abe3neuenHs cmanoco eKOHOMIUHO20 PO3GUMKY
Ykpainu sk nepedymosu spocmannsi 006pooymy ii Hacenenus, € HeoOXIOHUM po3pobnenHs ma
BUKOHAHHS 0ePIAHCABHOI YIIbOBOI npocpamu po3eumky pubrnoco cocnooapcmea Ykpainu [5].

Knrouoei cnosa: cmasu, pubna 2anyss, Kopon, 8Uupousy8ants, pubonocaokosuil mamepiai,
3apubnenHs

Ta6.6 . JIut.5.
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AHHOTALIAA
IODEKTHBHOCTb BBIPAIIIUBAHUS TOBAPHOI'O KAPIIA

bunasyeea B.B., kanoudam c.-x. HayK, cmapuiuii npenooasameib
Bunnuyxui HayuoHanbHbIU azpapHbulil YHUEepCcumem

C Kkadcovim 200omM 6ce mpyoHee CMAHOBUMCS 0becneyums HAceleHue Nuesoll
puloonpoodykyueti. Pecypcvl mopell u 0Keanos 6 cesA3u ¢ aKmMuGHbIM NPOMbBICIOM UCUEPNbIEAIOMCAL.
Buinos pviowvl 60 enympennux 6odoemax eciedcmaue yxyouleHUus SK0A02U4eCcKol Cumyayuu yoaemcs
nO00epHCUBAMb MOLLKO HA OOCMAMOYHO HUSKOM YPOBHE.

Bce esviuenepeuucnennoe nepepocio 6 npobnemy, Komopas npusena K MacuimabHoMy
COKpaujenuio OUoMaccbl NPOMbIUUIEHHbIX pblh, a Haubonee yYeHHble GUObL OKA3ANUCH HA 2PAHU
NOJIHO020 UCHEe3HO8eHUs. B maxoli cumyayuu peanbHbiMy UCMOYHUKAMU NONOIHEHUS U POCH PblOHOU
NPOOYKYUU ABNIAEMCsl NPy008oe U UHOYCMPUATbHOE PblOOBOOCB0, KOMOpble NO360JIAI0M CHUZUMb
NPOMBIULIIEHHYIO HAZPY3KY HA NPUPOOHble NONYAAYUU PblObl, 4 MAKNHCe 3HAUUMENbHO Y8eIUuyUmb ee
KOIUYEeCmeo 8 accopmumenme npooOyKmos numanus Kaxcoozo us nac. Koneuno, pbi60600cmeo ne
peuwium npooo8oIbCMBEEHHYI0 Npodiemy YKpauuvl, HO MO, 4MO 8 ONpeoesleHHOU CMeneHu OHO
cmodicem ocnabums ee u 0ams I00SM YEeHHbIU OUuemudeckuil nNpoOYyKm, A611emcsi HeCOMHEHHBIM.

Ilo cmamucmuyeckum OAHHBLIM 861108 PblObL U OPY2UX BOOHBIX OUOPECYPCO8 8 8000eMAX
Ykpaunvr cocmasun 61,0 meic. m, umo ua 10,6 npoyenma O6obUIE AHANOSUYHO2O0 NEPUOOA
npoutnoco 2ooa (55,2 meic. m).

Obwas niowads 6000emo8 u npyoos Yxpauuvl cocmasisiem 0KoONo 1 MiH. 2a, u3 Hux
soodoxpanunuw okono 800 muic. ea, npyoos 122,5 muic. ea, ozep 86,5 muvic. ea, 6000emos —
oxnadumeneu 13,5 muic. ea, opyeux xamezoputi — 6 mvic. ea. 3apvloausas 3mu 8000eMbl, eChib
B03MOJNCHOCMb NOJYYAMb 3HAYUMETbHOE KOIUYeCmB80 MOBAPHOU pPblOONPOOYKyuu 6e3 0codwvix
3ampam 00po2ux KOpMos u y0oOpeHuil.

B cea3u ¢ smum ouesuOHbl aKmMyanbHOCMb U NEPCHEeKMUBHOCMb PA3BUMUS PbIOHO20
X03AUCMea HA GHYMPEHHUX B8000eMax, nogvlulenue 3¢gdexmuenocmu npou3soo0Ccmsea puvlovl 6
npyoax, B00OXPAHUAUWAX U 03epax, pacuiupeHue 2eozpaguu  pvlO0BOOUECKUX XO3ZAUCME
UHOYCMPUATBEHO20 MUNA, PACCEeNeHUs MenlonoOUsblX 00beKmMo8 Npyo0osblX PbIOHLIX XO3AUCME 8
cegepHble U 80CMOUHbIe 001ACMU C UCNONb308AHUEM MENIbIX 800 NPOMBIULIEHHBIX NPeOnPUSMUL.

s pewenuss maxoii KOMHWIEKCHOU npoOnieMvl, KAK 6bl600 pbIOHO20 XO3AUCMEA U3
KPUBUCHO20 COCMOAHUSL U obecnedenus e20 OalbHelule2o pazeumus, U, COOMEemcmeeHHO,
BLINONIHEHUSL  NPUOPUMEMO8 — OesIMmelbHOCmU  npagumenbemea  Ykpaunel no  obecneyeHuro
YCMOUYUBO20 IKOHOMUYECKO20 pa38umusi YKpauHvl Kax npeonocvliku pocma 01a20coCmosHus ee
HaceneHus, HeoOX00UMbl pa3pabomKu U 6blNOJIHEeHUe 20CYOapCMEEeHHOU UYenesol Npocpammbl
Pazsumusi poloOHO20 X0341cmea YkpauHul.

Knrouesvie cnosa: npyowl, pvibHas ompaciv, Kapn, ewvlpawueanue, publOONOCAOOUHbIlU

Mamepuan, 3apvioieHue
Ta6a.6. JIut.5.

158



ArpapHa HayKa Boani 6iopecypen Bunyck 4(107), 1. 1
Ta Xap4yoBi TeXHOJIOTil i AKBaKyJIbTypa 2019

Inghopmauia npo aemopa
BUIABIIEBA Bikmopia Bikmoiena, kanouoam ciibCbK020CnO0APCOKUX HAYK, CMAPWULL BUKIA0AY
Kageopu 200i8Ni  CLIbCOKO2OCNOOAPCLKUX MBAPUH ma B8OOHUX Oiopecypcié  BinHuyvbkoco
HayioHaneHo2o  azpapHoeo  yHigepcumemy (21008, m. Binnuys, eyn. Cowusauna, 3;
e-mail: Enervik@ukr.net)

BEJIABIIEBA Buxkmopus Bukmopuena, xanouoam ceibCKOXO3UCMBEHHbIX HAVK, CMAapuiuil
npenooasamens Kageopbl KOPMAEHUSL CENbCKOXO3AUCMBEHHBIX HCUBOMHBIX U B00HBIX OUOPECYPCO8
Bunnuyxoeo nayuonanvnoeo acpapuoco yrueepcumema (21008, e. Bumnuya, yn. Conneunas, 3,
e-mail: Enervik@ukr.net)

BILIAVTSEVA Viktoriia, Candidate of Agricultural Sciences, Senior Lecturer of the Department

of Livestock Feeding and Water Bio-resources of Vinnytsia National Agrarian University;
(3, Soniachna Str., Vinnytsia, 21008, e-mail: Enervik@ukr.net )

159


mailto:Enervik@ukr.net
mailto:Enervik@ukr.net

