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Introductions. The technological conditions of modern production of aquaculture
products identify the "quality" of biological products, as a product of the accumulation
of all successive steps of the process. At the same time, the modern buyer shows a
desire to control the entire production process: from the beginning of the choice of the
cultivation object to the quality characteristics of the finished product, which is on the
shelves of supermarkets.

Of course, the conditions of the "closed" cultivation of aquatic organisms provide
maximum control of hydro-chemical parameters, which makes it possible to optimally
select each of the options. Recirculation systems are a trendy solution to this aspect. At
the same time, aquatic organisms that are grown under such conditions can easily be
adapted to specific conditions: temperature regime, oxygen concentration, acidity,
water salinity, type of cultivation (polyculture, monoculture, stocking density,
aquaponics, etc.) [1]. European standards require high requirements for the production
of products with the quality label "Organic", "Biological". In Ukraine, this direction is
developing at a very slow pace. First of all, an obstacle is the regulatory framework of
documentation and standards. And, of course, further difficulties arise in the
technological aspects of feeding aquatic organisms. In addition, the issue of hydrology
of water areas and the development of technological recommendations for improving
their condition and stocking with persistent juveniles is relevant, if we are talking about
fish for open water areas. The use of recirculation systems for rearing juvenile fish to
vital stages with their subsequent introduction can solve this issue [2]. The organization
of the practical side of organic aquaculture provides for a sequential cycle of special
components of the entire cultivation cycle of an aquaculture object: these are special
feeds that should exclude growth stimulants, chemical additives from the composition,
total control over the parameters of hydrochemistry in reservoirs where hydrobionts
are located, etc. In aquaculture, there are enough practical results that reflect the
positive results of the use of non-traditional natural (alternative) natural food for
feeding fish [3, 1]. But the experience of introducing the technological aspects of this
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section into the technological chart of fish farming for the entire cycle is not enough.
Therefore, the topic is relevant, and the issue of practical value is open and debatable.

Aim. The main objective of this study was to study the practical efficiency of
growing aquatic organisms in the most adapted conditions for the production of
environmentally safe aquaculture products. To study the rate of development in
ontogeny of aquatic organisms in a modeled recirculation-type system using the
example of tilapia and the formation of a nest (family) in a ratio of 1: 53'Q. Analysis
of this issue in world aquaculture and study of the practical value of using tilapia as the
main object in recirculating aquaculture.

Materials and methods. The set task is being achieved by the fact that the fish, in
order to increase their viability and growth intensity, is being placed in the recirculation
system of the basin. In the module installation, the sectional units of reservoir for the
cultivation of microalgae. All experimental work was realized in the laboratory of the
aquatic bioresourses and aquaculture of KSAU (Kherson State Agrarian University).
With each week of development, during the feeding, the amount of feed was increased
in proportion to the body weight against the background of monitoring of the general
functional status of the tilapia organism. Hydrochemical monitoring in the module
system was performed systematically by express methods and in the laboratory
according to the leading commonly accepted indicators in fish breeding [4, 5].

Results and discussion. Based on the data provided by FAO (Food and Agriculture
Organization of the United Nations) [6], in the middle of the production of aquaculture
products of the main species, it will become 44453 tons in 2017 and 54,091 tons in
2019. It should be noted that this amount includes not only freshwater and marine
species of hydrobionts of the industrial industry, but also such species of hydrobionts,
which are considered by the rate of the rate and industrial virobnastics, and such more
than 21 species. According to the statistical data, having analyzed the representatives
of the larger ones for the climatic minds of Ukraine, it seems that the number of cow
species (Cyprinus carpio, Cyprinidae) becomes 9.84% in 2017, the majority of the total
amount 1is 9.66%, - 1595% in 2017 and 16.32% in 2019, grass carp
(Ctenopharyngodon idellus, Mylopharyngodon piceus) - 12.4% in 2017 and 12.38% in
2019, catfish (Pangasius spp.) - 1 , 24% in 2017 and 1.80% in 2019. At that hour, the
indicators are ranked in the following order, like: in 2017 it is 9.3%, and in 2019 -
9.94%. This means that, based on the above indicators, we have chosen tilapia as a
model object of research. Research results have shown positive results in the rate of
development of tilapia in ontogenesis. When fish were reared in tanks of a recirculation
system using natural feed with additional feeding, a high percentage of safety (survival)
of'aquatic organisms was obtained. Development indicators: average daily body weight
gain, average body weight during the period of active growth and after the formation
of a family (nest) of the spawning period, the coefficient of nutritional status of fish
were significantly higher than those in the group where tilapia was fed only with a
general diet. A fragment of a modular recirculation system for growing tilapia is shown
in the following Figure 1.
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Figure 1. Fragment of a recirculation-type system for growing tilapia during the
experiment

The features of the exterior profile of tilapia, which was used as a model object in
cultivation, are shown in Figure 2.

Figure 2. Exterior features of the model object - Florida red tilapia

It should be noted that tilapia of this species showed good growth rates, productive
parameters when grown in recirculation-type systems. The additional introduction of
natural food into the diet of fish helped to stimulate metabolic processes in the body of
aquatic organisms. Feeding food without chemical and hormonal growth stimulants
and cultivation in the presented model system provides an opportunity to obtain better
and more environmentally friendly aquaculture products. The results of studying the
average body weight of tilapia are presented in the diagram in Figure 3.
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Figure 3. Analysis of the average body weight of tilapia when grown in
recirculation-type systems

In addition, the analysis of the hydrochemical state of systems with fish showed
their compliance with the standards in aquaculture for a thermophilic fish species. This
demonstrates the absence of a conflict between the fodder mass fed to tilapia and
hydrochemistry indices.

Conclusions. The results of the experiment, which were obtained, presented an
opportunity to conclude a positive result of growing tilapia in a recirculation system.
Supplementary feeding of fish with natural food helps to improve development,
increase body weight and productivity. Maximum control and regulation of the
hydrochemical regime is an advantage for this technology. In addition, the possibility
of forming a nest (family) in an optimal ratio makes it possible to make the period of
cultivation of tilapia in the recirculation system full-cycle. The production of eggs and
their subsequent incubation will make aquaculture production attractive and profitable.
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KOMBIHOBAHU CIIOCIB OUUIIIEHHA
BIAIMNPALIBOBAHHUX OJIUB

3enbpko KocTtasHTH MuxanjgoBu4
Mmarictp, [lonraBchka AepkaBHa arpapHa akajaemis

CuTbCbKOTOCIIOIaPCHKY TEXHIKY HIMPOKO BUKOPUCTOBYIOTH JUIsl OOpPOOKHU IPYHTY,
MOCIBl KyJIbTyp, 30MpaHHS BpOXKAID Ta 3aroTOBKM KOPMIB Ha (EepMepChKUX
rocrofapcTBax. ¥ 3B’S3Ky 3 IIMM, iX BY3JIM Ta arperatd NoTpeOyrTh MOCTIHHOTO
3MalllyBaHHS OJIUBaMM Ta MacTuiaaMu[ 1].

VY TpakTopax, IO NpalOlTh B BaXKUX YMOBaX, MOCTIHHO BiJOYBa€ThCA
MEXaHIYHUI 3HOC MOBEPXOHb Jerajneil. B mpoueci poOOTH ABUT'YHA OJIMBA 3MIHIOE
CKJIaJ] 1 BTpadae CBOi BIACTUBOCTI 1 ii HE0OX1aHO 3MiHIOBaTH. BigmparsoBaHa MOTOpHA
onmuBa (BMO) MicTSTh IPOYKTH 3TOpaHHs MajauBa i abpa3usHi nomimku. [Ipobiema
yTUI13a1li1 BUKOPUCTAaHUX MAaCTUJIBHUX MaTepialiiB Ha0yJia MUPOKUX MaciiTaliB[2].

TpuBane 30epiraHHsi HE € BUT1IHUM, OCKUIbKH 3 OJHOTO OOKY 3 4acoOM BiJIXOJu
3aiiMaroTh 0arato Micugs, a 3 IHIIOro — He BapTo 3a0yBaTH MPO MOKEXKHY 1 EKOJIOTTUHY
Oesneky. BupimenHs naHoi mpoOieMu € pereHeparlis BiANPalbOBaHOT CUPOBUHH
0e3rocepeIHbO Ha MIANPUEMCTB] 3 HOBTOPHUM ii BUKOPUCTAHHSM.

OuwilieHy OJIMBY MO’KHA IMOBTOPHO 3aCTOCOBYBAaTHM B TiJIpaBIIYHMX CHUCTEMax
TPaKTOPiB, MIOBOPOTHUX MEXaHI3MaxX Ta HaBICHUX CUCTEMax B SKOCTI poOOYO0i piANHH,
a TaKOX JIJIS OTIAJIEHHS MPUMIIIEHB, JOPOKHIX PoOIT 1 T.11.[3].

MeTtoro maHoro AOCTIIKEHHs € Kiacudikailis Ta MOPIBHIHHS JIF0YMX CIOCOO0IB
ountieHHss BMO 13 po3po0ieHuM KOMOIHOBaHUM CIIOCOOOM OYMIIEHHS OJIMBU IS
BUKOPHUCTAHHA ii B IKOCTI poOOYO1 piIMHU B TAPABIIYHUX CUCTEMAX.

J171s1 BUKOHAHHSI MOCTABJICHOTO 3aBJIaHHS CIIEPIy HEOOX1THO MPOBECTH ACTaTbHUN
aHaJi3 3arajlbHOBIIOMUX METOJIIB pereHepalii OB, a TAKOX BUBYUTH MOXKJIUBICTbH
BUKOPUCTAHHS HOBUX METO/IIB.

3MiHa BJIACTUBOCTEHN OJUB MiJ 4ac poOOTH BIIOYBAETHCS Yepe3 JBl MpUUYUHU: 1)
3a0pyTHEHHSI OJIMBU METAJIEBUMU YaCTUHKAMU, ITUJIOM, BOJIOIO, HArapom, MajiuBoMm; 2)
YTBOPEHHSI B OJIMBI MTPOIYKTIB OKUCIICHHS.

B nanwmii yac po3po06iieHi pi3Hi criocoOu, 110 peKOMEHI0BaH1 JJIsl OUUILICHHS OJIUB,
K1 BKJIIOYAIOTh MEXaHIUYHE BUJIAJICHHsS JOMIIIOK, IEHTpU(YTyBaHHS, Cerapariro,
XIMIYHY 00pOOKY KUCTIOTaMH Ta (PUIBTPYBaHHS.

KoHnkpeTHmii METO1 OUUIIICHHS BHOUPAETHCS BUXOSYH 3 XapaKTepy 3a0pyTHEHHS,
3arajbHOTO CKJIaTy OJIMBH 1 HEOOXITHOTO CTyINEHs ouuieHHs. [Ipu KoMIUIeKCHOMY
3a0pyIHEHHI MOXKe€ OyTH BUKOPHCTAaHO KiTbKa CTagid OYMINCHHS OJWUBU 3
BUKOPUCTAHHSAM PI13HUX METOJIIB.

B mepmry gepry mpoBOASTh OYMCTKY BijJ HAaWOUIBII BEIUKHX 1 HAHOLIBII JIETKO
BIJIOKPEMJTIOBAHUX 3a0pYIHIOBAYiB, MICJISA YOI 171€ CTa 115l TOHKOTO OYHIIEeHHS. SKIIo
YCTAHOBKA OYMIIICHHSI OPIEHTOBAHA HAa pOOOTY 3 PI3HUMU COPTaMU OJIMBU 1 BUAAMU iX
3a0pyJHIOBaYiB, TO B 1I CKJIaJd MOXYTh BXOAUTH amapatd OYMCTKUA PI3HUX
KOHCTPYKIIIH, M0 MiAKIIOYAIOTHECS B POOOTY MO HEOOXITHOCTI B 3aJ€KHOCTI Bij
KOHKPETHOTO BUIIAJIKY.
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Binomi cnocoOu O4YMIIEHHS] MOTOPHUX OJIUB MOKHA PO3JAUIMTH Ha TpH rpynu: 1)
b13uyHi; 2) Gi3UKO-XiMI4YHI; 3) XIMIYHI.

[Tpu ouniieHH1 p13UIHUMU METOJIAMU OJIMBA HE 3a3HA€ OY/Ib-SIKUX XIMIYHUX 3MiH,
a Tpolec 3AIMCHIOETBCA 13 3aCTOCYBaHHSM IEBHOTO (DI3UYHOIO  BIUIMBY:
BIJICTOIOBAHHSI, cenapaitito Ta GpiabTparito.

XiMI4HI METOJIM BUKOPUCTOBYIOTh PEareHTH, 110 BCTYNAIOTh B XIMIUHI peakiii i3
3a0pyIHIOIOYUMH KOMIIOHCHTAaMH OJIMBH. T00TO 00OB’S3KOBAa HAsSBHICTH XIMIYHHX
NEPETBOPEHb TAKKX, K KUCJIOTHA 1 JTy>KHA 00poOKa.

@Di3UK0-XIMIYHI METOJIM 3aCHOBaHI HA BUKOPHCTAHHI KOATYJISHTIB 1 aJICOPOEHTIB.
Koarynsatu cnpusioTh YKpyHMHEHHIO 1 BUIAQJaHHIO B 0caj ac(haabTO-CMOJIUCTUX
PEYOBHH, 110 3HAXOASATHCA B OJIUBI.

Bubip xkoHKpeTHOI cxemu pereHeparlii poOuThCs Ha OCHOBI 0araThoX (haKTOPIB:
eKCILTyaTallliHUX BIACTUBOCTEN OJIMB, OOCSTIB 3a0py AHEHHS, €KOJOTTYHOCTI TOIIIO.

Tomy Ha mpakTHUIll BAAIOTHCS 1O KOMOIHYBaHHS PI3HUX CIOCOOIB OUYMILECHHS 1
pereHepariii BiAmpallbOBaHUX OJUB: (I3UYHHX, XIMIYHUX a00 (DHI3UKO-XIMIYHHUX.
Tiapku KOMILIEKCHA 00pOOKa B 6ararbox BUMaJAKaxX MOXKE AaTH OakaHUU pe3ysbTar.

OuuiieHa MOTOpHa OJMBa OyJia JAOCIIKEHA Ha BIAMOBIIHICT (h13UKO-XIMIYHHUX
Binactuocteit, Bumoram ['OCT 1 JACTY, creHmoBuM BUIPOOYBaHHSAM 13 METOIO
MOJIAJILIIIOTO BUKOPUCTAHHS BIAIMPAIlbOBAaHOI MOTOPHOI OJIMBM B SIKOCTI pOOOYMX
PIIH.

3a pe3yJbTaTamMu JO0CIIKEHb 3alIPOTIOHOBAHO KOMOIHOBAHHMI METOJ OUYHIICHHS,
akuil BKItouae BiAcTii BMO, nentpudyryBanHs, oOpoOKy OJIMBH KOAryJISITOPOM 3
MOJANBINOI0 cemnapaiiero 1 Qimprpamiero. Jlanuit cnocid 3abe3medye BUAAICHHS 3
BINPallbOBaHOI MOTOPHOI OJIMBH YaCTUHOK, PO3MipOoM 3a0pyaHeHb OibIie 1 MKM, 110
N03BOJIMTH BHKOpUcTOBYBath BMO B sKocTi poOO4YOi pIIMHM B T1APaBIIYHUX
CUCTEMaX.

BupienHs ganoi npo6iemMu Moxke MPU3BECTH 0 OpraHizallii MiHI-KOMILUIEKCIB 1O
pereHepailii oauB. 3anporoHOBaHa cxemMa 00iaiHaHHs 11 ouncTku BMO 103BOIUTH
3HU3UTHU TPAHCIIOPTHI BUTPATH 1 OTPUMATH BUCOKOSKICHUX KIHIEBUN MPOTYKT.

TakuM 4YMHOM, CUIBCHKOTOCIOAAPCHKI T'OCIOAAPCTBA, SIKI 3aBXKIU BIIUYBalOTh
nedIUT TaTMBO-MAaCTUIILHUX MaTepialliB y 3B’ A3KY 3 BUCOKOIO BapTICTIO, OTPUMAIOTh
CIIOC10 BUKOPUCTAHHS BIAMPaIlbOBAaHOT MOTOPHOI OJIMBHU B IKOCTI POO0OYOi PiIUHH, 11O
J03BOJINTh 3HAYHO 3HU3UTH BUTPATH KOIITIB HAa 3aKyNKy po0O0YOi pIIuUHU IS
TiApaBIIYHUX CUCTEM.

Crucok mitepatypu

1. OnuBu. MoTopHi, TypOiHHI, TiApaBIIYHI Ta TPAHCMICIMHI: BJIACTUBOCTI Ta
axictb. [ligpyunux / Cepriit boituenko, Annpiit [lymak, [lerpo ToninpHHIBKUI,
Wocun JIro6inin, Kasumup Jleiina; 3a penakmieto npod. C. Boituenka. — K.: «IlenTp
y40o0Bo1 JiTepatypu», 2019. — 323 c.

2. Okoua A.l.,, Aatunenko A.M. IlanuBHO-MacTWIIbHI Ta 1HII €KCIUTyaTalliiiHi
Mmatepianu. Kuis, «Ypoxaii»,1996

3. [amkwun, [1.W. Perenepanus orpadotanubix HedTsabIx Macen / [1.W. [lamkuH,
N.B. bpaiin. -M.: Xumus, 1970. - 304 c.
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OLIHKA COPTIB AAbJIYHI B YMOBAX
JIBOBEPEXHOI'O JIICOCTEINY YKPAIHU

Jleyc Bitaniii BonogumupoBu4

JIOLIEHT, KaHAUJIAT ClIbCHKOTOCIIOAPChKUX HAYK,

JOTIEHT KadepH TI0I00BOYIBHUIITBA Ta 30€piraHHsI

XapKiBChbKUM HaIllOHATBHUN arpapHuil yHiBepcutet iM. B.B. JlokyuaeBa

OaHuM 13 NUISX1B MABUIICHHS €EeKTUBHOCTI CaAIBHUYOI TaiTy3i € BJOCKOHAJICHHS
coptuMenTy. CydacHi BUMOTH JO COPTIB OOOB’A3KOBO TMependayaroTh iX BHCOKY
IPUCTOCOBAHICTh J0 MOTOJHO-KJIIMAaTUYHUX YMOB 30HHM BHUPOILYBaHHS, CTIHKICTb
npotu XxBopoO [4, 5, 7]. OCHOBHUM HaNpsIMOM PO3BUTKY Ca/lIBHULITBA € BIPOBA/IKEHHS
HOBUX LIHHHUX COPTIB 13 BUCOKMMH AJANTUBHUMHU BJIACTHUBOCTSIMHU. Y COPTUMEHTI
sIOJTyH1 MTOCTIHHO 3’ SIBISIFOTHCS HOBI CKOPOILTiAHI BUCOKOBPOXKANHI COPTH 3 IUIOTAMHU
BUCOKUX TOBapHUX 1 cMakoBux sikocted [1, 3]. Bonu moTpeOyrOTh BUBUCHHS B
KOHKPETHUX I'PYHTOBO-KJIIIMATUYHHUX YMOBAX 1 HAa EBHUX MIIIETIAX.

TenpeHiiss BUpOOHUIUTBA MPOBIAHUX COPTIB SIONYK y €BPOCOI031 3MIHIOETHCS.
3pocTae posb MPUBAOIMBUX KJIOHIB ICHYIOUHX COPTIB, cepea AKux "cMmyracTi" mioau
copry l'ana, mokpamienux kioHiB @ymxki 1 [TinoBU, a Takox HOBHX copTiB IlliHaHO
INonn, onitpon 1 ExBsi [2].

Cepen HaWOUIBII TOMYJSIPHUX COPTIB SOJYK B YKpaiHi BBakaroThCs: [ onneH,
Eniza, PyGin crap, Yemnion, Atinapen, [linosa, ®@ymxi, Cemepenko, Jliromns [6, 8].
ToMy, NUTaHHIO BAOCKOHAJIEHHS COPTUMEHTY BHUPOILYBAaHHS MPUILISIOTH OCOOIUBY
yBary.

HocnimpkenHs npooawin y cany TOB «XapkiBcbka GpyKkTOBa KOMMaHis», 110
3HaxouThes y ceni KopoGoukino UyryiBcekoro paitony XapkiBcbkoi obmacti. Can
nocamxkeHo y 2013 pomi 3a cxemoro 3,2x0,9 m (3472 pocaunu Ha 1 ra). Camxkanin
PO3MIiIIIeH] Ha IImajepi, sKa CKIaJaeThCA 13 3a11300€ TOHHUX CTOBIIIB Ta 3 PSJIIB JIPOTY.
B sixocTi 06’ €kTi nociimkeHb BUKOpUCTOBYBaiu coptu [onaen Jlenimec (KOHTPOIB),
EBenina, EpoBan ta ®@ymxki Anrek. JocnimpkeHHs npoBoauian npotsarom 2017-2019
POKIB.

VY cepenHbOMy 3a POKH JIOCIHII)KEHb MAKCUMAJIbHY KUIBKICTh CYLBITh MaJIU JI€pEBA
coptry EBenina 173,5 mt/aepeBo, a HaliMeHie copty Epoan 86,5 mt/aepeBo. Takum
YUHOM, 33 POKH JOCTiKeHb copT EBenmina 3a0e3neyuB MopidHe iIHTCHCUBHE IBITIHHS
0€e3 MeploJUYHOCTI MJI0JOHOMIEHH. JlJI1 YHUKHEHHS MEePIOAUYHOCTI TUIOJOHOIUEHHS
Ha KOXKHOMY JIEPEB1 HE3AJIC)KHO BiJI COPTY MPOTATOM POKIB JOCIIKESHb 3aTUIIAIH Bl
70 no 90 momiB.

VYpoxaliHICTh — 1€ MOKa3HUK, 10 BIUIMBAE HAa EKOHOMIYHY €(EeKTHUBHICTb
CaJiBHHUIITBA. 3a pe3yJbTaTaMH JOCHIKeHb, B CEpPEIHbOMY 3a TPU POKH,
MaKCUMaJIbHY ypOxalHIiCTh oTpuMano 1iist copty ['onnen Jenimec — 43,1 1t/ra. Coptu
EBenina ta @ymku Anrek 3a0e3neunsiu OTpuMaHHs yposkaitHocTi 33,9 ta 35,5 T/ra,
BiZIMOBITHO. MiHIMaNBHY ypOXKaiHiCcTh 26,7 T/Ta 3adikcoBano 11t copTy EpoBan.
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B cepennboMy 3a Tpu poku AOCTIDKEHB 1iHA Ha si0ayka copty [omaen [emimec
konuBanacs B Mexax 0,45-0,5 eBporieHTiB, copTiB EBenina ta ®ymxu 61u3pko 0,4
eBpoIeHTIB, a copTy Epoan 0,55-0,6 eBpoiieHTIB. 3a pe3ysibTaTaMd €KOHOMIYHOT
OIIIHKM pEe3yJIbTAaTiB JOCIHIPKCHb, HE3BAKAIOYM Ha MIHIMAIBHY YpPOXKaWHICTD,
BUpOIyBaHHS copTy EpoBan 3a0e3nedmsio oOTpuMaHHS OUTBIIOTO MPUOYTKY
nopiBHSHO 3 coprtamu EBenmina ta @Dymku Aunurek. TakuM YHWHOM, HANOUIBII
€KOHOMIYHO BUT1IHIM 32 pe3yJIbTaTaM1 HAIIUX JOCIIKEHb B yMOBaX JIIBOOEPEKHOTO
Jlicocteny Ykpainu € BupoiiyBaHHs copTiB s10ayH1 ['onaen Henimec Ta EpoBaH.

Cnucok nitepatypu

1. IHTEeHCHBHI TEXHOJIOT1i BUPOILYBaHHs s10yHeBUX caaiB / YepHiit B.B. Ta in.

Binnaumg: TICIC, 2001. 216 c.

2. Ipo3xa O.0. ITpubytroBicTh copTiB s0myHi y [lonbi