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Purpose. The purpose of the work is to ana-
lyze and summarize available data on the bio-
logical and ecological characteristics of gilthead
bream (Sparus aurata), methods of reproduction
and cultivation of this fish species, and the pros-
pects for introducing the object into domestic
aquaculture.

Methodology. Experimental works on grow-
ing gilthead bream in the estuaries of the north-
western Black Sea region was carried out in
1979-1981. Age-0+ gilthead bream were deliv-
ered from France to Odesa by employees of the
Central Production and Acclimatization Station.
Cultivation was carried out at the Experimental
Mullet Plant (EMP) “Antarctica”. A combined cul-
tivation method was used. In April-November
in cages installed in the estuary. In winter, in
flow-through tanks with thermal artesian water.
Water temperature and dissolved oxygen content
were monitored daily. Hydrochemical analysis of
water and biological analysis of fish were per-
formed monthly. The fish were fed with artificial
feed RGM-5 M and RGM-5 B and pasty trout feed.
Microsoft Excel was used for statistical data pro-
cessing.

Findings. Ecological, biological and fishery
characteristics of S. aurata, data on distribution
on the Azov-Black Sea shelf of Ukraine. It has
been shown that in recent years, due to glob-
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Mema. AHani3 ma y30201bHeHHA HAABHUX
OaHUX w000 6i01020-€K0M02IYHUX XapaKmepuc-
mukK 30710mucmoeo cnapa (S. aurata), memoodie
sidmeopeHHA i supouly8aHHa Ubo2o 8udy pub
ma nepcriekmue 8rnposadxeHHs 06’ekma y sim-
YU3HAHY AKB8AKYAbMYPY.

MemoduKa. EkcrniepumeHmansHi pobomu 3
BUPOWYBAHHA 30/10MUCMO20 CNApa y AUMAHAX
MigHiYHO-3axi0Ho20 [Mpu4yopHomop’s 30ilicHrosa-
au 8 1979-1981 pp. Libozonimku 3010mucmozo
cnapa byau docmasneHi 3 ®paHyii do Odecu cnis-
pobimHukamu LleHmpaneHoi 8UpOb6HUYO-aKIMa-
musauiliHoi cmaHryjii. BupowyeaHHsA npoeoounu
Ha 6a3i EKcnepumeHmaneHo20 Keghanesozo 3a-
800y (EK3) «AHmapkmuka». Bukopucmosysanu
KOMOIiHOB8AHUL MemoO BUPOWYBAHHA: Y K8IMHI—
Aucmonadi — 8 cadKax, 8CMAHOBAEHUX Y AUMAHI,
a MpomsA2oMm 3UM0B8020 nepiody — y MPOMOYHUX
baceliHax Ha mepmasbHili apme3siaHcokili 800i.
LlJodeHHO KOHMpoOA8anu memnepamypy 8oou i
8micm po34uHeHo20 KUCHH. LLjomica4Ho nposodu-
Au ximivHull aHaniz eodu ma bionoziyHUl aHaniz
pub. Pub 200ysanu wmy4yHum Kopmom PIM-5 M
i PTM-5 B ma nacmono0ibHum ghopesnesum Kop-
mom. [ns cmamucmuyHoi 06pobKu OaHUX BUKO-
pucmoasysanu npozpamy «Microsoft Excel».

Pe3ynbmamu. HaeedeHo eKos1020-bio-
A02iYHIi  mMa  pubHUUBKI  XxapakmepucmuKku S.
aurata, 0aHi w000 po3noscto0reHHs Ha A3080-
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al climate change, S. aurata has spread to the
northwestern part of the Black Sea basin. The
main aspects of the technology of artificial repro-
duction and cultivation of gilthead bream in the
Mediterranean basin are considered. For the first
time, our own results of experimental cultivation
of gilthead bream using the tank-cage method
were presented within the framework of the re-
search topic “Prospects for introducing new ob-
jects into aquaculture in Ukraine.” Growing gilt-
head sea bream in the conditions of the estuaries
of the northwestern Black Sea region was carried
out using a combined method. Wintering of fish
from all age groups took place in flow-through
tanks thermal artesian water, and cultivation
from April to November in cages installed in the
Shabolatsky estuary. The fish were fed with gran-
ulated artificial and pasty feeds. After 28 months
of cultivation, age-2+ gilthead bream reached
an average weight of 295+13.8 g. The yield of
marketable fish was over 81% of the number of
juveniles stocked for rearing. The results of the
experiment showed the possibility of commercial
cultivation of gilthead sea bream in the southern
regions of the Black Sea region.

Originality. For the first time, the results of
experimental cultivation of S. aurata in the north-
western Black Sea region are presented. The
possibility of commercial cultivation of this fish
species using combined technology (tank-cage
method) is shown. The prospects for introducing
gilthead bream into Ukrainian mariculture are
considered.

Practical Value. The possibility of introducing
S. aurata commercial cultivation in the estua-
ries of southern Ukraine using a combined (gar-
den-pool) method has been proven. The pros-
pects for introducing this species into mariculture
in southern Ukraine are considered.

Keywords: S. aurata, distribution, Azov-Black
Sea basin, climate change, cultivation, cages,
pools, growth, survival, mariculture of Ukraine.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

The gilthead bream (gilt-head sea-
bream or silver seabream) Sparus aurata

YopHomopcekomy wenbghi  YkpaiHu. [lokasaHo,
W0 OCMAHHIMU POKamU, y 38°A3Ky i3 2106an6HUMU
KAIMamu4YHUMU 3MIHaMU, S. aurata nowupusca Ha
nigHiYHO-3axiOHY 4YacmuHy YopHomopcbKkozo 6a-
celiHy. Po3aasHymi OCHOBHI acriekmu mexHosnoeii
wmy4yHo20 8i0MBopeHHA Mma BUPOUWYSAHHA ay-
pamu 8 CepedsemHomopcokomy bacelini. Bnepwe
npedcmassneHi enacHi pesynbmamu excriepumeH-
manbHOo20 BUPOWYBAHHA 30/10MUCMOo20 Crnapa
b6aceliH080-CAOKOBUM MeMOOOM 8 PAMKAX HAYKO-
80-00¢ni0HOI memu «[lepcrnekmusu 8rposaoHeH-
HA Hosux 06’ekmie 8 aKeakysnbmypy YKpaiHu».
BupouwyysaHHs 3010mucmozo crnapa 8 ymosax su-
maHis [lisHiYHO-3axiOHoz0 [MpuyopHoMop’a Nposo-
ounu KombiHosaHUM Mmemooom. 3umiens pub ycix
8iKOBUX 2Py MPOXoousa y npomoYHux baceliHax Ha
mepmanbHili apmesiaHceKili 800i, a 8UPOUWYBAHHA
3 K8imHs o aucmonad 8idbysanocs y cmayioHap-
HUX cadKax, ecmaHoesneHux 8 LLlabonamcexkomy nu-
MaHi. Pub 200ysanu wWmy4yHUMU 2PaHYAb08GHUM
ma nacmonodi6Hum kopmamu. 3a 28 micsuie supo-
WYBaHHA MpUAimKuU 3010mucmozo crnapa docsenu
cepedHboi macu 295+13,8 2. Buxio mosapHoi pubu
nepesuwysas 81% 6i0 Kinokocmi rnocadxeHoi Ha
8uUpoWy8aHHA Mon0o0i. Pesynemamu exkcriepumeH-
my MOKaA3aaU MOXIUBICMb MOBAPHO20 8UPOULY-
BOHHA 30/10MUCMO20 Crapa y nieOeHHUX pe2ioHax
Mpu4opHomop’s.

Haykoea Hoeu3Ha. Brnepwe HasedeHo pe-
3yAbMamu ekcrnepuMmeHmasbHO20 8UPOWYBAHHSA
S. aurata e [lisHi4HO-3axidHomy lpuvyopHomop’i.
Moka3aHa Mmoxcaugicms mosapHO20 8UPOLLYBAH-
HA Yyboeo sudy pub 3a KombiHoeaHoi mexHonoaii
(6aceliHogo-cadkosum memodom). PosanaHymi
rnepcrekKmMueU  8rNPOBAOHEHHA 30/0MUCMO20
crnapa 8 Mapukyabmypy YKpaiHu.

MpakmuyHa 3Hayumicme. [JosedeHd MOX-
augicme moeapHo20 8UPOUYB8aHHA S. aurata e
aumaHax [iedHA YkpaiHu KombiHosaHum (cad-
Koeo-baceliHosum) memodom. Po3easaHymi nep-
crnekmusu 8rnposadieHHA ybo2o 06’ekma 8 ma-
pukrynemypy [lied0Ha YKpaiHu.

Kntoyoei cnoea: S. aurata, po3nosctodxeH-
HsA, A3080-YopHomopcekuli baceliH, KnimamuyHi
3MiHU, supowysaHHs, cadku, baceliHu, picm, eu-
HUBAHHA, MAPUKYnemMypa YKpaiHu.

NMOCTAHOBKA NMPOBJEMH
TA AHAJI3 OCTAHHIX
JOCJIIKEHD I MMYBJIKALII

3onmotuctuit cmap (mopamo, aypara)
— Sparus aurata (Linnaeus 1758) — Ha-
JISKATH JI0 POAMHHU criapoBux (Sparidae).
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Linnaeus belongs to the family Sparidae.
Currently, it is one of the most common
objects of fishing and aquaculture [1-5].

Distribution and fishing area of gilt-
head bream include South-eastern part of
the Atlantic Ocean (shelves of Senegal,
Mauritania, Morocco and Guinea) and the
Mediterranean Sea [6].

The excellent taste and budget price of
gilthead bream helped it quickly conquer
European markets, including the Ukraini-
an one.

The limitation and reduction in fishing
volumes in recent years have contributed
to the spread of the technology of cultivat-
ing S. aurata in storm-resistant sea cages
in the bays and gulfs of the Mediterranean.
Specialized granular feeds were developed
and widely used for feeding.

High demand and relatively low cost
contribute to the constant growth of gilt-
head bream cultivation in Mediterranean
countries [3-5]. Due to its thermophilicity,
aquaculture of S. aurata is currently con-
centrated in subtropical waters where the
water temperature does not drop below to
10—-12°C freezing in winter.

Significant changes in the thermal re-
gime of the Black Sea waters associat-
ed with global warming [7, 8] allow us
to hope for the spread of gilthead bream
mariculture in this basin in the near fu-
ture. This possibility is evidenced by the
adaptive capabilities of some subtropical
species, which in recent years have been
able not only to adapt to the conditions of
the northern Black Sea region, but also to
form abundant populations here capable of
self-reproduction. One of such striking ex-
amples is the Japanese subtropical shrimp
Macrobrachium nipponense (De Haan,
1849), which formed abundant popula-
tions in the Dniester and Danube rivers as
well as in adjacent freshwater and brack-
ish water lakes and estuaries in a relatively
short period of time [9].

The Black Sea is home to 13 species

Ha cboroHi 11e oiiH 13 HaUTOMHPEHITTNX
00’€KTiB IPOMHUCITY i akBakyasTypH [1-5].

Apea po3MOBCIOHKEHHS Ta IIPOMUCITY
3osotUcTOro crnapa — IliBgenHo-CxinHa
yacThHA ATIAHTHYHOTO OKeaHy (Ienbdu
Cenerairy, Maspuranii, Mapokko it I'Bi-
Hel), a Takoxk Cepenzemue mMope [6].

BigMinHa cMakoBa SIKICTh Ta OIOMKET-
Ha IIiHA 30JOTHCTOTO CHapa IOTIOMOTJIH
MPOAYKIii 3 HBOTO IIBUIKO 33aBOIOBATH
€BPOINICHCHKI PHHKH, B TOMY YHCII 1 YKpa-
THCHKHUH.

OOMeXeHiCTh Ta 3MEHIICHHST 00CATIB
MPOMHUCITY OCTAHHIMH POKAMHU CIPHSIH
MOIIMPEHHIO TEXHOJOT11 KYJIFTUBYBaHHS S.
aurata y MOPCBHKHX IITOPMOCTIHKHX Caj-
Kax y OyxTax i 3arokax CepeazeMHOMOp 5.
s roniemi mporo Buy po3poOieHi i mu-
POKO BHKOPHCTOBYIOTHCS CIICIialli30BaHi
rpaHyIbOBaHI KOPMHU.

Bucokuli monuT Ta BIIHOCHO HHU3BKA
BapTICTh CHPHUSIOTH MOCTIHHOMY 3pOCTaH-
HIO 00CATIB KyJIBTUBYBaHHS 30JIOTHCTOTO
crnapa B kpainax CepenzemHomop’st [3-5].
3aBIAKH TEIUIOMIOOHOCTI BHIY aKBaKyJIb-
Typa S. aurata ChOTOJHI 30CEpelXeHa B
CyOTpOMIYHUX aKBaTOPIsX, ¢ B 3UMOBHM
MEPioj] TEMIIEpaTypa BOAU HE OIYCKAEThCS
amxae 10-12°C.

3HauHi 3MIHM TEPMANbHOTO PEXUMY
Bozl YopHOTO MOpsI, TIOB’s13aHi 13 TII00ah-
HUM TOTEIUTiHHSIM [7, 8], M03BOJISIOTH
CIIOJIIBATUCS HA TIONIMPEHHS B HAWOIMXK-
4oMy MaiOyTHBOMY MAapUKYJIBTypH 30-
JIOTUCTOTO criapa B IboMy OaceliHi. [Ipo
TaKky WMOBIPHICTh CBiIYaTh aJaNTHBHI
MOYJIMBOCTI JISIKHX CYyOTPOITIYHHUX BUJIIB,
SIKi YIPOAOBXK OCTaHHIX POKIB 3MOITIH HE
JIMIIE alanTyBaTtucs 10 yMoB IliBHIYHOTO
[Mpu4opHOMOp’s1, aJie i yTBOPUIIA B HHOMY
YUCIICHHI MOy, 3MaTHI 10 CaMOBil-
TBOpeHHS. OJTHUM 13 SICKpaBUX MPUKIAJIB
BHIIE3a3HAYCHOTO € SIMOHCHhKA CyOTpOITiv-
Ha kpeBeTka (Macrobrachium nipponense
De Haan, 1849), mo 3a BiTHOCHO KOPOT-
KHH TPOMDKOK Yacy yTBOPWJIA YHCIICHHI
momynsii B pikax duicrep i JlyHaii Ta B
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of Sparidae, eight of which are objects of
mariculture in Mediterranean countries.
In the Black Sea basin, gilthead bream
are mainly found off the coast of Crimea,
Georgia and Turkey, but in recent years
numerous cases of their capture in the
north-western part of the sea have been
described [6, 10], which may indicate the
prospects for the development of maricul-
ture of gilthead bream in the Black Sea
basin under conditions of global climate
change.

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

The first record of S. aurata in the
Black Sea, off the coast of Romania, dates
back to 1933. Today, gilthead bream is
found in the coastal waters of all Black
Sea countries. Natural populations of gilt-
head bream capable of self-reproduction
appeared in the southeastern part of the
Black Sea (the coast of Abkhazia, Adjara)
and on the shelf of the Rumelian and Ana-
tolian coasts of Turkey [6, 10, 11].

In the sea waters of Ukraine, S. aura-
ta was first recorded in 1999 in Balaklava
Bay, in 2004-2018 it was often caught in
the Dnipro-Bug estuary, and since 2008 in
the Danube Delta and in the south-eastern
part of the Sea of Azov [6, 10].

Thus, over a fairly limited period of
time (from 1999 to 2018), gilthead bream
self-acclimatization took place in the
north-western part of the Black Sea, al-
though natural spawning in these areas has
not been observed until now.

The increase in the number and distri-
bution of the species in the northern waters
of the Black Sea and the Azov basin, as a
consequence of climate change on the one
hand, and the adaptive capabilities of the

MIPUICTIINX MPiCHOBOJHUX T COIOHYBATO-
BOJIHUX 03epax i iuMaHax [9].

Y Yopuomy Mopi memkae 13 BuUuiB
CrnapoBux, § i3 SKuX € 00’€KTaMH Mapu-
KynbTypu y KpaiHax CepemazeMHOMOD .
VY YopromopcekoMmy Oaceitni Craposi B
OCHOBHOMY 3yCTPIYarOThCS B3JIOBX y30e-
pesxoka Kpumy, I'pysii 1 Typeuuunu, ane
OCTaHHIMH pPOKaMH OIHCaHI YHCIICHHI
BUIAJKU IX BHJIOBY B MiBHIYHO-3aXifHii
gacTuHi Mops [6, 10], mo MoXxe CBIIYUTH
PO TEPCIEKTHBHICTh PO3BUTKY MapH-
KyJIBTYpH 30JI0THCTOTO crmapa B YopHo-
MOpCBKOMY OaceifHi B yMOBax IM00aIbHUX
KIIIMaTHYHUX 3MiH.

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJEMMHU. META POBOTH

Brepie S. aurata y HopHomy mopi OyB
BUJIOBJICHUH MOOIM3Y y30epexoks PymyHii
B 1933 p. Cranom Ha 2020-Ti pp. 30J0TH-
CTHI cHiap 3yCTpivaeThCs y MPUOCPEKHUX
aKBaTOPISIX BCIX MPHUIOPHOMOPCHKUX Kpa-
iH. Y miBaeHHO-cXifHi#M yacTtuHi YopHOTO
Mops (y30epexokst AOxasii, Ajkapii) Ta Ha
menb¢i Pymeniiicbkoro Ta AHarosiiicbko-
ro y36epexokst TypeuunHu chopMyBarch
MPUPOIHI MOMYJIALIi 30JOTHCTOTO CcHapa,
3[IaTHI 10 caMoBiATBOpeHHs [6, 10, 11].

Y MOpCBKUX aKBaropisix YkpaiHu S.
aurata Oyno Briepine 3HaieHo y 1999 p.
B banaknascbkiit Oyxti; y 2004-2018 pp.
Horo wyacrto JioBWIH B JIHITPOBCHKO-By3h-
KoMy JiuMaHi, a 3 2008 p. — B genbri y-
HAIO T4 Y MiBJICHHO-CX1IHIA YacTHHI A30B-
cbkoro Mops [6, 10].

TakuM YUHOM, MOXKIMBO KOHCTaTyBa-
TH, IO 3a JJOCUTh OOMEKEHHUI TPOMikKOK
qacy (3 1999 no 2018 pp.) BinOymnacek ayto-
aKJliMaTu3alis 30J0THCTOrO crapa B IiB-
HIYHO-3aXiqHIM wactuHi YopHOro Mops,
X04a TPUPOJHUI HEPECT B JAHUX aKBaTO-
pisiX TOHWHI HE BiMivaBCs.

3pOoCTaHHA YHCENBbHOCTI Ta PO3IMOB-
CIOIDKCHHS BHJIy B IIBHIYHHX aKBaTOPisfX
UopHoro mopst i A30BChbKOMY OaceiiHi,

ACTUAL PROBLEMS AND PROSPECTS



P. SHEKK

species on the other, allows us to hope for
the introduction of this object into domes-
tic aquaculture.

In 1979, age-0+ gilthead bream were
imported from France to the Experimen-
tal Mullet Hatchery (EMH) in the Odesa
region. The aim of the study was to deter-
mine the possibility of growing this spe-
cies in controlled conditions in the water
bodies of southern Ukraine as well as the
use of gilthead sea bream as a promising
object of polyculture in estuarine mullet
farming.

Experimental works on the cultivation
of gilthead bream, which we carried out on
the basis of EMH, lasted 3 years — from
1979 to 1982. The results of the experi-
ment were not made public because the
research was considered incomplete, and
new batches of juveniles were not import-
ed and it was impossible to continue them.

Thus, the ecological and technolog-
ical aspects of growing S. aurata in the
conditions of brackish water estuaries of
southern Ukraine have not yet been clari-
fied, and the available results of the exper-
imental study, which are presented below,
require analysis, additional study and con-
tinuation.

The purpose of the work was to analyze
and summarize the available data on the
biological and ecological characteristics
of S. aurata, methods of reproduction and
cultivation, experience in cultivation in the
conditions of the northwestern Black Sea
region, and the prospects for introducing
this object into domestic aquaculture.

MATERIALS AND METHODS

An analysis of literature sources of sci-
entific libraries was conducted: I. I. Mech-
nikov Odesa National University, Odesa
State Environmental University, Odesa
National Scientific Library, Institute of

SIK HACIIJOK KJIIMAaTHYHHUX 3MiH 3 OIHOIO
0OKy Ta aJaNTUBHUX MOXJIMBOCTEH BHIY
— 3 IHIIOro, JO3BOJIAE€ CIOAIBATHCA Ha
BIIPOBAJPKEHHSI ILOTO 00’ €KTA y BITYH3HS-
HY aKBaKyJbLTYypY.

Y 1979 p. no Opecbkoi oOnacti Ha
ExcniepumenTtanbHuii  kedaneBuit  3aBoa
(EK3) i3 ®panuii Oyiu 3aBe3eHi HbOToIiT-
KH 30JI0THCTOTO crapa. Ile 6yno 3pobiieHo
3 METOIO JIOCIIIKEHHSI MOXIIUBOCTI BUPO-
IIyBaHHS JJAaHOTO BHJYy B KOHTPOJIHOBaHUX
YMOBAaxX BOJOMM MiBIHS YKpaiHH, a TaKOXK
BHKOPHUCTAHHS 30JI0TUCTOTO CIapa siK mep-
CHEKTUBHOTO 00’ €KTa MOTIKYIBTYPH B JIU-
MaHHOMY Ke(haTiBHHIITBI.

ExcriepumenTanbHi poOOTH 3 KYJIBTH-
BYBaHHS 30JIOTUCTOTO CIiapa, Mo 3Mikc-
HIoBajca Hamu Ha 0a3i EK3, tpusanu 3
poxku — 3 1979 mo 1982 pp. Pesynbrarn
CKCIIEPUMEHTIB He OyaH OIpPUIIOAHEHI,
OCKIIBKHA JOCIIIKEHHS BBAXKAJIMCS HE3a-
KIHYEHHMH, Ta 32 BiJICYTHOCTI 3aBE3€HHA
HOBHUX TMapTid MOJIOMI, TPOMOBKHUTH IX
OyJ10 HEMOXKITHBO.

TakuM YHHOM, €KOJOTO-TEXHOJIOTIYHI
aCIeKTH BUPOILYBaHHA S. aurata B yMO-
BaxX COJIOHYBAaTOBOMHHUX JMMaHiB IliBaHS
VYkpaiHu foci He 3’COBaHi, a HasiBHI pe-
3yJABTaTH  CKCIIEPUMEHTAJIBHOTO  JOCIi-
JOKCHHS, HABEJCHI HWKYe, MOTPeOyIOTh
aHali3y, 10JaTKOBOTO BUBYCHHS 1 TIPOJIOB-
JKEHHS.

Mertoro poOOTH € aHai3 1 y3arajibHEH-
Hs HasgBHUX JAHHUX IIOAO 0i0JI0T0-eKOJI0-
TIYHUX XapaKTEePHUCTUK S. aurata, METOIB
Horo BiATBOPEHHS 1 BUPOIIYBaHHS, JOCBI-
Iy KyJIBTUBYBaHHs B ymoBax I[liBHiuHO-3a-
ximHoro IlpuyopHOMOpP’S Ta MEPCIEKTHB
BIIPOBAJKEHHS JIAHOTO 00’€KTa Yy BITUH3-
HSTHY aKBaKyJIBTYpY.

MATEPIAJIM TA METOAU

3nificHeHo aHaii3 JiTepaTypHUX JDKe-
pet HayKoBuX 0i0mioTek: OnechbKoro Haifi-
OHAJILHOTO yHiBepcHuTeTy iM. L. I. MeuHniko-
Ba, OIECHKOTO JCP>KABHOTO €KOJIOTIYHOTO
yHiBepcutery, [HCTUTYTY prOHOTO TOCHO-
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Fisheries of the NAAS, Library and elec-
tronic resources of the V. 1. Vernadsky Na-
tional Library of Ukraine and other library
funds.

The results of experimental work car-
ried out in 1979-1981 by author of this
work as an employee of the estuarine fish
farming laboratory of the Odesa branch of
the Southern Research and Development
Institute, within the framework of the top-
ic “Prospects for the introduction of new
facilities into aquaculture in Ukraine” are
presented.

In June 1979, employees of the Cen-
tral Production and Acclimatization Sta-
tion of the Central Agricultural Academy
of Ukraine delivered 2.5 thousand 2.6-3.7
g age-0+ S. aurata from France to Odesa.
The juveniles were transported in 50-liter
cellophane bags, 2/3 filled with water with
a salinity of 20%o and an air-oxygen mix-
ture (3:1). The total duration of transpor-
tation (by plane to Odesa airport and by
car from Odesa to Bilhorod-Dnistrovskyi)
was 8.5 hours. The water temperature in
the bags ranged from 14.7-17.2°C. After
delivery, the juveniles underwent 48 hours
of adaptation to the conditions of the EMH
tanks (T — 15°C and S — 10-12%o).

A combined cultivation method was
used: from May to October in 2x2x1.5 m
cages installed in the Shabolatsky Estu-
ary, from November to March-April — in
flow-through pools, into which a mixture
of thermal artesian and salty estuary water
was supplied.

Twice a day (at 10 a.m. and 4 p.m.) the
water temperature and the dissolved oxy-
gen content in the water were determined
using a thermooximeter. Hydrochemical
water analysis was performed monthly
(pH, ammonium, nitrate and nitrite content
were determined), and biological analysis
of fish was performed [12].

Age-0+ fish weighing up to 10-15 g
were fed 4 times a day with granulated
RGM-5 M feed and pasty trout feed. The

nmapctBa HAAH, Onecbkoi HamionanmsHOT
HayKoBOi 0i0/1i0OTEeKH, Ta €IEKTPOHHUX pe-
cypciB HamionanbHo1 0i0mioTekn Ykpainu
iMm. B. 1. BepHaacekoro i iHmux 6i6mio-
Te4HUX (HOHIIB.

[IpencraBneHo pe3ynbTaTH EKCIEePH-
MEHTaJIBHUX IOCITiKEHb, MPOBEICHUX Yy
1979-1981 pp. aBTOpOM POOOTHU SIK CIHIiB-
POOGITHUKOM JIa0OpaTOpil TMMaHHOTO PHO-
aunrsa Onecekoro Bimginenas IlisgeaHI-
PO, B mexax temn «llepcniexTuBu Bmpo-
Ba/KCHHS HOBUX 00’ €KTIB B aKBaKyJIbTypy
Ykpainm».

VY ugepBHi 1979 p. cniBpobiTHUKaMU
[lenTpanpbHOi BUPOOHHUYO-AKITIMATH3AITIH-
Hoi cranuii (LIBAC) 3 ®panuii 1o Onecu
OyJ10 JIOCTaBIJIEHO 2,5 THC. €K3. IIbOTOJIITOK
S. aurata macowo 2,6-3,7 . Ix Tpancnop-
TyBalld B 1eIOQaHOBUX MilIKax 00’ €eMOM
50 oM3, Ha 2/3 3aIOBHEHHX BOIOIO i3 CO-
noHicTiIo 20%0 Ta MOBITPSIHO-KHCHEBOIO
cymimmito (3:1). 3aranbHa TpUBAJICThH
TpaHcIopTyBaHHS (JiTakoM 10 OfechbKoTo
aepornopTy Ta aBTiBKOIO Big M. Oneca 10 M.
Binropon-/IHicTpoBCchKHiT) ckiana 8,5 roj.
Temneparypa BoAU B MIllIKaX KOJMBAJIACh
y Mmexax 14,7-17,2°C. Ilicns nocraBku
IBOTOJIITKY MPOXOAWIN AANTAIlI0 YIIPOo-
noBx 48 rox 10 ymos 6aceitniB EK3 (T —
15°CiS — 10-12%o).

BuxopucToByBaim KoMOiHOBaHUN Me-
TOZI BUpOIIyBaHHs. Tak, i3 TpaBHsI MO JKOB-
TEHb IBOTONITOK 30JIOTUCTOTO CIIapa BHPO-
IIyBajgd B cajgkax po3mipom 2,0x2,0x1,5
M, BcTaHoBieHnx y lllaGomarcekomy -
MaHi, 3 JINCTONaAa Mo Oepe3eHb—KBITCHb
— y IpOTOYHUX OacelHax, MO SKUX Moja-
BaJId CyMIIll TEPMaJIbHOI apTe3iaHCBKOI i
COJIOHOI JUMaHHOT BOJIH.

JBiui Ha newn (o 10 1 16 rom) 3a gormo-
MOTOI0 TEPMOOKCHMETpPA BU3HAYAIH TEM-
neparypy BOAU Ta BMICT PO3YMHEHOTO Y
Hil kucHIO. IlloMicsyHO 3aiHCHIOBAIN Xi-
MIYHMI aHai3 BOaU (BU3Hayau pH, BmicT
aMOHI0, HITPATIB 1 HITPHUTIB), & TAKOXK 010-
noriyHui anami3 pub [12].

Momnozp 30JI0THCTOTO CHapa Macoio 10
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daily ration was 22-25% of the weight.
Fish weighing 20-150 g were fed twice a
day with RGM-5 V feed and pasty trout
feed. The daily ration was 7-6% of the fish
weight.

The base of the pasty trout feed was:
minced fish (Atherina), meat-bone and
blood meal (up to 50%), spleen (30%), oil-
seed meal (about 8-10%), wheat flour and
grain waste (up to 10%), hydrolysed yeast,
skimmed milk powder, premix.

The criteria for analysing the parame-
ters were their average value, the standard
error (M+m) and the significance of the
difference in weight gain during the culti-
vation process. Microsoft Excel was used
for statistical data processing.

The work was carried out in accordance
with the Declaration of Helsinki (World
Medical Assembly, 1964), the Internation-
al Principles of the European Convention
for the Protection of Vertebrate Animals
used for Research and Other Scientific
Purposes (Strasbourg, 1986), the Decla-
ration of Principles of Tolerance (28th
session of UNESCO, 19) and the Law of
Ukraine No. 3447 IV «On the Protection
of Animals from Cruelty».

STUDY RESULTS
AND THEIR DISCUSSION

The most famous is the experience of
growing S. aurata with mullets: golden
grey mullet (Lisa aurata Risso, 1810),
thinlip mullet (Lisa ramada Risso 1827),
flathead grey mullet (Mugil cephalus Lin-
naeus, 1758) using extensive and semi-in-
tensive technologies in the Venetian La-
goon of the Terensky Sea [13].

10-15 T romyBanu 4 pa3u Ha 00y rpaHy-
np0BaHUM kopMoM PI'M-5 M i macrono-
nioauM  operneBuM kopMmoM. J[oOoBwid
patmion ckmangaB 22-25% Big Macu Tiia
pu6. 3onotrcroro cmapa Macoro 20-150
T TOAyBaJH ABivi Ha 100y kKopmoM PI'M-5
B 1 mactonomiOHMM KOopMoM st (hoperti.
JoOoBwii parion ckinagaB 7—6% Macu oco-
OnH.

OcHoBy mnacronofiOHoro openesoro
KOpMY CKJIaianu: puOHuid (apir (areprHa
Atherina), M’AC0-KiCTKOBE Ta KpOB’siHE 00-
pomrao (o 50%), cemesinka (30%), mpo-
T OoniMHuX KynsTyp (Omuseko 8-10%),
MIIICHWYHE OOPOIITHO Ta BiIXOIH 36PHOBUX
(mo 10%), Timpomi3Hi OPKIKI, CyXe 3He-
KHUPEHE MOJIOKO, ITPEMIKC.

Kpurepismu aHamizy nokasHUKIB Oynu
iXHS cepelqHs BEIWYHHA, IIOXHOKa cepen-
HbO1 apupmeTnyHoi (M+m) Ta HOCTOBIp-
HICTh BIJIMIHHOCTI TIOKa3HHKIB 3pOCTaHHS
MacH B MpOIIeCi KyIbTUByBaHHs. J[ns cra-
TACTUYHOI OOPOOKH JaHWX BHKOPUCTO-
ByBanu mporpamHmuid mnaker «Microsoft
Excel».

PoGota BukoHaHa BianoBiaHo 10 [enb-
ciHChKOI Aekiapanii (BcecBiTHA MenmuvHa
acamb6res, 1964), MixxHapoIHUX MPHHIHU-
miB €BpOINEHCHKOT KOHBEHIIIT PO 3aXKCT
XpeOCTHUX TBapWH, MO0 BHUKOPUCTOBY-
FOThCS JUIS JIOCHITHUX Ta 1HIIUX HayKo-
Bux 1iner (CrpacOypr, 1986), Hdexmnapa-
Iii TPUHIMITIB ToJNepaHTHOCTI (28 cecis
FOHECKO, 19), 3akony Ykpainu Ne 3447
IV «IIpo 3axuCT TBapWH BiJl }KOPCTOKOTO
TTOBO/KEHHSD).

PE3YJIbTATH AOCJIAXEHD
TA IX OBTOBOPEHHS

[TacoBumrHe BHPOIITYBaHHS 30JOTH-
CTOTO cllapa B MOJIKYJIBTYpl 3 KedaasimMu
MPaKTHKYEThCs B JaryHax CepenzeMHO-
mop’s 13 XVIII ct. HaiiBizomimum € oc-
BiJl BUPOIIYBaHHS S. aurata 3 kehaasiMu
— cunrineMm (Lisa aurata Risso, 1810),
pamanoro (Lisa ramada Risso 1827), no-
O6aneM (Mugil cephalus Linnaeus, 1758)
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The technology of industrial breeding
and commercial cultivation of gilthead
bream developed in Italy in the 1980s and
1990s has spread to Greece, Turkey, Spain,
France, and other countries. In recent years,
intensive methods of cultivating gilthead
bream in tanks, storm-resistant, semi-sub-
mersible and submersible sea cages using
specialized artificial feeds have been wide-
ly used in the Mediterranean region [13].
Such technologies are the most cost-effec-
tive, since they allow obtaining marketable
fish weighing from 300 to 600 g at high
stocking density in 12—16 months.

Selective breeding work aimed at cre-
ating new highly productive breeds of gilt-
head bream has become widespread. The
possibility of introducing other sparids into
mariculture is being investigated: common
dentex (Dentex dentex Linnaeus, 1758),
red seabream (Pagrus major Temminck
& Schlegel, 1843), sharpsnout seabream
1792),
white seabream (Diplodus sargus Linnae-
us, 1758), striped seabream (Lithognathus
mormyrus Linnaeus, 1758) and red porgy
(Pagrus pagrus Linnaeus, 1758) [14].

Gilthead bream is tolerant to signifi-
cant fluctuations in salinity (from 8-10 to
35%0), water temperature (from 6-10 to
28-32°C), reduced oxygen concentration
in water (up to 40—50% saturation), and is
resistant to diseases, including helminthi-
asis [15].

At age-9-11, gilthead bream can reach
a length of 65-70 cm and a weight of 5-7
kg. In the first year of life, all fish mature
as males and the following year more than
half of the individuals turn into females
[16, 17].

S. aurata, like other members of the
family Sparidae, belongs to proteandria,
which can produce both milt and eggs and
are capable of self-fertilization.

(Diplodus puntazzo Walbaum,

12

— 3a eKCTEHCHBHOI Ta HaIliBiHTEHCHBHOL
TeXHONOTiit y BeHewniancebkiit naryni Te-
peHcskoro mMopst [13].

TexHOJOris 3aBOACHKOTO PO3BEICHHS
1 TOBapHOTO BHPOIIYBAHHS 30JOTHUCTO-
ro cmapa, pospobnena B Itamii y 80-90-x
Pp. MHHYJIOTO CTONITTSA, MOIIMPHIACH Yy
I'penii, Typeuununi, Icmanii, ®panuii Ta
B IHMUX KpaiHaxX. OCTaHHIMH POKaMHU B
Cepea3eMHOMOPCHKOMY DErioHi IIHPOKO
BHKOPUCTOBYIOTBCS 1HTCHCHUBHI METOIH
KyJIBTHBYBaHHsI 30JI0THCTOTO criapa B Oa-
celfHaX, MITOPMOCTIWKHX, HaIliB3aHypPIO-
BAIBHUX Ta 3aHYPIOBAIBHUX MOPCHKUX
cajJiKkax 13 BHKOPHCTAaHHSM CIIeIialli3oBa-
HUX MITy4HUX KopMiB [13]. Taki TexHOMO-
rii € HalipeHTaOCIBHINIMMY, OCKUTBKU 32
BUCOKOI IIJTFHOCTI TOCAJKK TO3BOJISIOTH
OTPUMYBaTH TOBapHY pHOy Macoro Big 300
1o 600 r 3a 12—-16 micsuiB.

[MomwupenHs HaOynu ceNekiiiiHi po-
00TH, CIpPSIMOBaHI HAa CTBOPEHHS HOBHX
BUCOKOTIPOAYKTHBHHUX TIOPiJ 30JOTHCTO-
ro cmapa. JlOCHIKYeTbCS MOXIIUBICTD
BIPOBA/DKEHHS B MApHKYIBTYPy 1HIIHX
BUMIB crmapoBux: 3yOaHst (Dentex dentex
Linnaeus, 1758), yepBoHoro narpa (Pagrus
major Temminck & Schlegel, 1843), 3y0a-
puka (Diplodus puntazzo Walbaum, 1792),
capra (Diplodus sargus Linnaeus, 1758),
aTIaHTHYHOTO 3emuieputo  (Lithognathus
mormyrus Linnaeus, 1758) ta marpa
(Pagrus pagrus Linnaeus, 1758) [14].

30JI0TUCTHI crIap € TOJEePaHTHHM J0
3HAYHUX KOJMBaHb COJOHOCTI (Bim 8—10
o 35%o), Temneparypu Boau (Bim 6—10
mo 28-32°C), 3HWKCHHS KOHIICHTpAIii
kucHIO y Boai (mo 40-50% HacudeHHS:),
CTIKWI IO 3aXBOPIOBaHb, Y TOMY YHCII
reJIbMiHTO3iB [15].

VY Bim 9-11 pokiB 30J0THCTHH crap
MOXKe JIocATaTy TOBKUHN 65—70 cM 1 Macu
5-7 kr. Ha mepmiomy porti >KATTS BCi puOn
JIO3PIBAIOTH SIK CaMIli, a HACTYITHOTO POKY
O1TBIIIE TIOJIOBUHH OCOOVH NIEPETBOPIOET-
cs Ha camuIs [16, 17].

S. aurata, S 1 iHII TIPEJICTABHUKH PO-
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In natural conditions of the native
range, spawning takes place away from the
coast from October to December at a water
temperature of 15-19°C. In the Black Sea
basin — from the beginning of July to the
end of September [6, 14].

Embryogenesis lasts 70-75 hours at
optimal water temperature. Juveniles of
1.5 cm long migrate to the coast, entering
bays, estuaries, lagoons and estuaries.

Gilthead bream is a benthic predator,
preferring mollusks and crustaceans, but a
significant place can be occupied by small
fish such as aterina, anchovy (Engraulis),
sprat (Sprattus) etc. in the diet of adult fish
[14].

The industrial technology for the re-
production of gilthead bream involves the
creation of a replacement and brood stock
obtained from wild individuals through se-
lective breeding or as a result of domesti-
cation [13, 18].

During the pre-spawning period (20—
25 days), males and females are kept sepa-
rately in tanks with flow-through seawater
at optimal environmental parameters (light
regime — 16:8, temperature — 15-17°C,
salinity — 35-38%o, dissolved oxygen con-
tent — 85-90%, etc.), which are maintained
artificially and strictly controlled. The
ability to adjust lighting and temperature
modes allows controlling the timing of
sexual maturation of brood fish in order to
obtain larvae at earlier or later times [14].

After reaching the pre-spawning wa-
ter temperature (15-17.5°C), the brood
fish are with fed balanced granulated feed,
which includes: minced mussels, crabs and
shrimps. This ensures the development of
mature, high-quality milt and eggs in the
final stages of maturity.

Age-2-3 males weighing 350-400
g and age-4—6 females with an average
weight of 600-800 g are used for repro-

nuHE Sparidae, HaJIeXUTh JI0 TIPOTEaHApi-
iB, SIKi MOXYTb IIPOJYKYBATH SIK YOJIOBIUi,
TaK 1 )KIHOY1 CTareBi MPOAYKTH Ta 3/aTHI
JI0 caMOo3aruTiHEHHS.

Y mpupogHUX yMOBaX MAaT€PHHCHKOTO
apeajly HepecT MPOXOAWUTH Ha BiAJIaNeHHI
BiJl OeperiB 13 YKOBTHS 110 TPYJIEHb 32 TEM-
neparypu Bogu 15-19°C; y Yopromop-
CBKOMY OacelHi — 3 MOYaTKy JIHUITHS 10
KiHLIA BepecHs [0, 14].

EmOpiorene3 3a onTHMaybHOI TeMile-
parypu Boau TpuBae 70—75 rox. Manbku
JIOBXUHOIO 1,5 ¢cM MIrpyroTh JI0 y30epex-
Ksl, 3aXO[SITh B 3aTOKH, JIUMaHH, JIATYHH 1
ecTyapii.

3onotuctuii cnap — OGeHrodar, Biagae
repeBary MOJIOCKaM, PaKOTOMIOHHM, aje
B palliOHi AOpOCINX PHO 3HAYHY YACTKY
MOXe CKJIaJaTH JpiOHa prba — aTepuHa,
xamca (Engraulis), mmpot (Sprattus) Ta
iH [14].

3aBojicbka TEXHOJOTisl BiITBOPEHHS
30JIOTHCTOTO cllapa mependadae  Qop-
MYBaHHS PEMOHTHO-MAaTO4YHOIoO CTajaa 3
LTI THUKIB, OTPUMAHHX BiJ JUKHX OCOOHMH
LUIIXOM CeJIeKLiHHOro Bigbopy abo B pe-
3yabTaTi JoMectukarii [13, 18].

VY mnepennepecroBuii mepion (20-25
J1i0) CaMIIiB 1 cCaMUIlb YTPUMYIOTh OKPEMO B
OaceifHax 3 MPOTOYHOI MOPCHKOK BOJIOIO
3a ONTHMaJBHUX MapaMeTpPiB CEPEIOBHIIA
(pexxuMm ocBiTneHHst — 16:8, Temneparypa
— 15-17°C, cononictb — 35-38%o, BMiCT
PO3UMHEHOTO Y BOAI KUCHIO — 85-90%
TOIIO), SIKI MATPUMYIOTh IITYYHO, CYBOPO
KOHTPOJIIOIOUU. MOXKITUBICTh pEryarOBaH-
HS pEKHMIB OCBITJIICHHS Ta TEMIIEPaTypH
JIO3BOJISIE KEPYBaTH CTPOKAMU CTaTEBOIO
JIO3piBaHHS IUTITHHUKIB i3 METOK OTpH-
MaHHS JUYHHOK B OUIBII paHHi abo mi3Hi,
y MOPIiBHSHHI 3 TPUPOIHUMH, TEPMiHH (T.
3B. HETpaJuIiliHi CTpoku) [14].

[licnst moOCSATHEHHS TEpeaHEePECTOBOT
temmneparypu soxu (15,0-17,5°C) mnigau-
KiB TOIYIOTh 30aJIAaHCOBAaHUMH TPaHYIIbO-
BaHUMH KOpMaMH, OO0 CKJIady SIKHUX BXO-
IUTh (apir 13 Minid, kpabiB Ta KPEBETOK.
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duction. Relative fecundity is on average
0.8 million eggs per 1 kg of fish weight.
Gonad maturation from IV, IV-V stages of
maturity to ovulation is stimulated with a
suspension of the own pituitary glands or
synthetic hormonal drugs. Pituitary doses
depend on the fish weight, water temper-
ature, and stage of gonadal maturity. Af-
ter injection, the females are kept in ther-
mostatically controlled tanks. The eggs
are expressed and fertilized in a semi-dry
manner. The diameter of the ovulated eggs
is 940-990 microns. Eggs are pelagic and
develop in the water column at salinity of
25%o or more. Fertilized eggs are incubat-
ed in incubators for pelagic eggs (Weiss,
Amur, and others of similar design), at
a density of 6-10 thousand/L. Hatched
prelarvae are transferred to trays where
they are kept for 7-10 days before switch-
ing to external feeding [18, 19].

Larvae 14-18 mm long are grown in
pools, fed with rotifers (Brachionus pli-
catilis), copepod nauplii, and after 10-11
days with brine shrimp larvae (Artemia).
At later stages of cultivation, specialized
starter artificial feeds based on a complex
of lipid preparations and vitamins are used,
which ensure rapid growth, development
and survival. The larvae are fed at 2-hour
intervals from 8:00 a.m. to 8:00 p.m. dai-
ly [18-20]. Then, 5 g 45-50 days juveniles
are transferred to tanks or cages for culti-
vation.

The introduction of industrial breeding
technology for gilthead bream ensures the
production of larvae 20-30 days earlier
than natural spawning. This allows com-
mercial fish to be grown earlier (in non-tra-
ditional terms).

In Greece, Italy, and other Mediterrane-
an countries, intensive and extensive tech-
nologies for growing gilthead bream are
widely used. The first method involves the

e 3abe3neuye hopMyBaHHS 3pLIHX, SKiC-
HUX CTAaTeBHUX MPOIYKTIB Ha 3aBepIIalib-
HUX CTaIisSX 3PUIOCTI.

Jns  BINTBOpEHHs BUKOPUCTOBYIOTH
caMIIiB BikoM 2—3 pokwu, Macoro 350—400 r
1 camH1Ib BikoM 4—6 pOKiB, cepeTHhOI0 Ma-
coro 600-800 r. BigHOCHA MIOAKOYICTD Y
cepenHboMy cknagae 0,8 MIIH iIKpUHOK Ha
1 kr macu. [lo3piBanns ronax 3 IV, IV-V
CTaJiil 3pijIoCTi A0 OBYISAIIT CTUMYITIOIOTh
CYCITEH31€10 BIIAaCHHX Tino(i3iB a00 CHHTe-
TUYHUX TOPMOHAJBHUX Tpenapartis. Jlo3u
rinogiza 3anexarb BiJ Macu pubd, TeMmIie-
patypu BoaH i crazii 3pinocti ronan. Ilic-
JIs1 16’ €Ki caMUIb YTPUMYIOTh B TEPMOC-
TaToBaHuX OaceiHax. CrareBi MPOTYKTU
3IIJUKYIOTh 1 3aIUTITHIOIOTh HAIIBCYXHM
croco0om. JliaMeTp OBYIIBOBAHOI iKpU —
940-990 Mkm. Ikpa menariyna, 3a coio-
HOCTi 25%o Ta OisIbIlIe PO3BUBAETHCS B TOB-
i BoAW. 3aruTilHeHy iKpy iHKYyOYIOTh B
iHKyOaTopax i nenarigsoi ikpu (Belica,
«AMyp» Ta IHIIMX aHAJIOTIYHOT KOHCTPYK-
1ii) 3a MIBHOCTI 3akianaHHs 6—10 TwHc.
ex3./mm’. TlepeUIMINHOK TiC/Is BUKIBOBY
MEPEBOMIATH JIO JIOTKIB, € iX YTPUMYIOTh
npoTsiroM 7—10 16 10 mepexomy Ha eK30-
TeHHe xuBJeHHs [18, 19].

JlnanaOK MoBxkmHOIO 14—18 MM BHpO-
HIyIOTh y OaceifHaX, TOAYIOTh KOJOBEPT-
KkaMu (Brachionus plicatilis), HaymumisIMu
xorenon, a 3 10—11 mobm — AUYUHKAMH
apreMii (Artemia). Ha mi3HIIMX etamax
BUPOIIyBaHHS BUKOPHCTOBYIOTH CIICI[iai-
30BaHi CTApTOBI MITyYHI KOPMH Ha OCHOBI
KOMILJIEKCY JIMITHUX TpenapaTiB Ta BiTa-
MIHIB, sKi 3a0€3Me4yIOTh IIBHJIKHN PICT,
PO3BHUTOK 1 BHXKMBaHHA. [OQYyIOTH JINYHU-
HOK 13 2-TOMMHHMMH iHTepBamamu 3 8.00
10 20.00 momus [18-20]. ManbkiB BikoM
45-50 1106, Macoro 5 T MepeBoIsAThH HA BH-
poiryBaHHs B OaceitHu abo calku.

YrpoBayKEeHHS TEXHOJIOTi 3aBOJICHKO-
T0 PO3BEIEHHS 30JI0THCTOrO criapa 3ade3-
regye OTpUMaHHs JIMIHHOK Ha 2030 nid
paHile, HXK 3a MpUpoAgHOro Hepecty. Lle
JIO3BOJISIE BHPOIIYBAaTH TOBAapHY pHuOy B
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use of recirculation aquaculture systems
(RAS), or cages of various types and de-
signs (storm-resistant, semi-submersible,
or submersible types), which are installed
in bays, inlets, or coastal areas.

Extensive technology involves culti-
vating S. aurata in polyculture with mul-
lets. It is practiced in lagoons and estuaries
using natural food resources. For cultiva-
tion, mainly juveniles from natural popu-
lations are used, which enter coastal water
bodies to feed, or are specially caught in
coastal areas.

When growing gilthead bream in la-
goons and estuaries using extensive tech-
nology, the fish can be fed with granulated
feed in addition to natural feeds. Gilthead
bream reach a marketable weight of 350 g
in 20 months.

Today, RASs are widely used for gilt-
head bream cultivation [18-20]. Such
equipment allows optimizing growing
conditions, making the entire cultivation
process manageable and controlled, and
the cycle of growing fish from larva to
marketable weight (350-400 g) lasts 8§-10
months [18, 19].

In natural waters and open fish farming
systems, seasonal temperature changes in-
hibit fish growth. Growing in cages in ther-
mal waters accelerates growth, but there is
a significant probability of massive fish
deaths during emergency changes in water
temperature.

Intensification of gilthead bream cul-
tivation in RASs can be achieved through
high stocking density (over 100 kg/m?),
oxygen saturation of water, optimization
of feeding regime, use of specialized bal-
anced artificial feeds. Automation and
computerization of the entire technolog-
ical cultivation process helps to increase
production profitability [19-21].

Despite its obvious advantages (high

OUTBII paHHI (HETPaIUITiiHI) TEPMiHH.

VY I'peunii, Itanii Ta inmux kpainax Ce-
pea3eMHOMOp’ sl IIMPOKO BUKOPHCTOBYIOTh
IHTCHCHBHY Ta EKCTEHCHBHY TEXHOJOTil
BUpOIIYBaHHA 30JI0THCTOTO cmapa. Ilep-
muit crnocid mependavae BUKOPUCTAHHS
YCTaHOBOK 3aMKHYTOTO BO/03a0e3nedeH-
Hs (Y3B) abo cankiB pi3HUX THITIB Ta KOH-
CTPYKIIiH (IITOPMOCTIHKHX, HaITiB3aHYPFO-
BaJbHOTO a00 3aHYpIOBAJIBHOIO THIIIB),
sIKi BCTAHOBJIIOIOTh B OyXTax, 3aToKax abo
y IpUOEpeKHUX MOPCHKUX aKBATOPIsX.

ExcTeHcHBHA TeXHOJIOTIS Tiepenbadae
KyJIbTUBYBaHHS S. qurata B MONIKYIBTYpi
3 keaneBUMH puOaMu. Ii TIPaKTHKYIOTH
B JIaTyHaX 1 JINMAaHaX i3 BUKOPUCTAHHIM
MPUPOTHOTO KOPMOBOTO pecypey. s
BUPOLIYBaHHS OOUPAOTh B OCHOBHOMY
MAaJIBKIB 13 TIPUPOIHUX MMOMYJIAIIHN, SKi 3a-
XOJISITh y MPUOEPEekHi BOJOHMH Ha Haryi
a0 creriaIbHO BUJIOBIIOIOTHCS y TIpHOe-
PEKHIX MOPCHKHX aKBaTOPIsX.

3a BUpONIYBaHHS 30JI0THCTOTO Criapa y
JIaryHax Ta ecTyapisix 3a eKCTEHCHBHOIO TeX-
HOJIOTI€10, OKPIM 3aCTOCYBaHHS TIPHPOTHUX
KOpMiB, pHO MOXYTb MiJTOJIOBYBaTH IPaHy-
nmroBaHUM Kopmom. ToBaproi macu — 350 T
— 0COOHMHH 0CATar0Th 3a 20 MicAIIiB.

Huni s Kya6THBYBaHHS 30JI0THCTOTO
Crapa IUPOKO 3aCTOCOBYIOTH Y3B [18-20].
Take oOnaHaHHS JO3BOJISE ONTHMI3yBaTH
YMOBH yTPUMaHHsI, 3pOOHUTH YBECH TIPOLIEC
KyJBTUBYBaHHSI KEPOBAHNM 1 KOHTPOJIHOBA-
HUM. L{yKs BupoIyBaHHs pHOH BiJ TMIUH-
ku 10 ToBapHoi mMacu (350—400 1) TpuBae
810 micsauis [18, 19].

VY npupoAHHX BOIOWMAaxX Ta BIJIKpH-
TUX CUCTeMax PUOHHIITBA CE30HHI 3MiHH
TEMIIEpaTypH CTPUMYIOTh picT pub. Bu-
POIIYBaHHS y CaJIkax Ha TEPMAaJbHHUX BO-
JlaX CIIPUSE TMIJBHIICHHIO TEMITIB POCTY,
ajie, pa3oM 3 HUM, BUHUKa€ 3Ha4yHa HMoO-
BIpHICTh MacoBOi 3aru0em puOH i 4ac
aBapifHMX IepenajiB TeMIepaTypt BOAH.

[HTeHCHDIKALTiS KyTETUBYBaHHS 30JI0TH-
croro crapa B Y3B Moxe OyTH JOCSTHYyTa
3a PaxyHOK BUCOKOI IUTLHOCTI OCAJIKH PUO
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yield of marketable fish in a short period
of cultivation), the use of RAS is current-
ly inferior to cage methods of cultivating
gilthead bream, which is a consequence of
increasing the profitability of production
by reducing energy costs for water circula-
tion, aeration, purification, water heating,
etc. Although the growing cycle of com-
mercial fish (up to a weight of 350-400 g)
increases from 8-10 months to 14-16
months, the cost of production decreases
[19-21].

High productivity and profitability of
production are demonstrated by the Garum
Srl farm, located in the Gulf of Policastro
in southwestern Italy. Since 1996, gilthead
bream has been grown here from artificial-
ly obtained fish seeds (2—-10 g fry) in sub-
merged cages. Overall, 100-120 tons of
marketable fish are grown annually in six
1200 to 2000 m? cages. Cages are installed
at depths of over 30 m, which reduces
stress on fish, prevents oil pollution and
mechanical damage. The design features
of the cages allow for cultivation in stormy
areas of the coastal shelf, and a special au-
tomated system ensures fish feeding in any
weather conditions [14].

Gilthead bream farming reached its
peak in the main producing countries in
2009-2010, but thanks to growing de-
mand, high quality of marketable fish and
affordable prices, this type of mariculture
not only maintained its positions in the
following period, but also showed a pro-
nounced tendency to growth.

Today, the main suppliers of gilthead
bream on the world market are Greece (up
to 49% of the total production), Turkey
(15%), and Spain (14%) [22, 23].

In the Black Sea, the most widespread
Sparidae species is the annular seabream
(Diplodus annularis Linnaeus, 1758), but
it does not have high taste qualities. The

(moraz 100 kr/m®), HACHYEHHS BOIW KUCHEM,
OIITHMI3allil PeKUMY TOAIIBIIi, BUKOPUCTaHHS
CHeIiaTi30BaHuX 30aJJAHCOBAHUX INTYYHUX
kopMiB. Cripusie 301TBIIIEHHIO peHTa0eIbHO-
CTi BUpOOHHIITBA aBTOMATH3AIIIS Ta KOMIT TO-
Tepu3allisi BCbOro TEXHOJOTIYHOTO MPOIECy
KyasTEBYBaHHS [19-21].

Hes3Baxatoun Ha CBOI OYEBUAHI Ie-
peBard (BUCOKHM BHUXIiJT TOBapHOi pUOH
32 KOpPOTKI TEepMiHM BHPOILYBaHHSI), 3a-
cTtocyBaHHA Y3B ChOroiHI MOCTYAETHCS
CaJIKOBHM METOJaM KyJBTHBYBaHHS 30JI0-
THCTOTO CIapa, IO € HACNIJIKOM ITiJ[BH-
IICHHSI peHTa0eNbHOCTI BUPOOHHUIITBA 3a
PaxyHOK 3HIDKEHHSI €HEPTETHIHUX BUTPAT
Ha LUPKYJSLII0 BOIM, aepalito, OYHILIEH-
HS, HarpiBaHHA BOAM TOIIO. XO4Ua IHKII
BUPOIIYBaHHS TOBapHOi pubu (1o Macu
350—400 ) 36umbmyeThess 3 8—10-tH 10
14-16-T1 MicAwiB, co0iBapTICTh MPOAYK-
1ii 3MeHImyeThes [19-21].

BuCOKY NMpOIYKTHBHICTE Ta peHTa0esb-
HICTb BHUPOOHHIITBA JIEMOHCTPYE (hepma
«Garum Srl», posramosana B 3aroni Ilo-
JKACTPO Ha MiBIEHHOMY 3axomi Itamii. 3
1996 p. 3010THCTOrO CrIapa TyT BUPOILYIOTh
31 IITYYHO OTPHUMAHOTO MOCAJKOBOTO Ma-
Tepiany (Manpku Macoro 2—-10 1) B camkax
3aHYPIOBAJILHOTO THIy. B mectn cagkax
06’emom Bix 1200 mo 2000 M* miopiuHo BH-
porryrots 100-120 T ToBapHOi prion. Cajaku
BCTAHOBJIEHO Ha MOMHAxX moHaza 30 M, 110
3MEHIIye CTpec y puo, 3amodirae 3adpyn-
HEHHIO HA(TONPOIyKTaMu Ta MEXaHI4Hi Mo-
MIKOKeHHS. KOHCTpYKTHBHI OCOOIMBOCTI
CaJIKiB JI03BOJISIOTH IPOBOMTH BUPOIIYBaH-
HS Ha IITOPMOBHX JIUITHKAX MPUOEPEKHOTO
mensdy, a creniajgbHa aBTOMATU30BaHA CU-
cTeMa 3abesreuye TOMIBIIIO puOu 3a Oylib-
SIKUX TIOTOTHUX yMOB [ 14].

BupomryBaHHsI 30J0THCTOTO CIIapa I10-
CSITIIO CBOTO MKy B OCHOBHUX KpaiHaX-BU-
pobHuKax y 2009-2010 pp., ane 3aBASKH
3pOCTaHHIO MOMHTY, BUCOKill SKOCTI TO-
BapHOT pHOM Ta JEMOKPAaTHYHUM I[iHaM,
B HACTYIIHHH Mepiof Ied HampsMOK Ma-
PUKYJIBTYpH HE JIAIIe 30epir CBOi IMO3H-
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second most abundant is the sheephead
seabream (Diplodus puntazzo Walbaum,
1792), which is valued for its high culinary
qualities and has high growth rates when
grown under fish ranching conditions.
This species is being successfully intro-
duced into Mediterranean aquaculture. An
industrial technology for reproducing this
species from selectively bred broodstock
has been developed. Another Sparidae
species in the Black Sea is the white sea-
bream (D. sargus). This species is tolerant
to adverse environmental conditions, has a
high growth rate, excellent taste and can be
considered as a promising object for Black
Sea mariculture.

Sparids that live in the Black Sea are
quite suitable for breeding work, but given
the duration and cost of such work, they
are not appropriate today.

In this sense, the experience of experi-
mental cultivation of S. aurata, which we
conducted in 1979-1981 at the EMH, is
interesting.

On June 15, 1979, employees of the
Central Production and Acclimatization
Station delivered 2.5 thousand age-0+ 2.6—
3.7 g S. aurata individuals (W — 3.25+
0.67 g, L — 5.2£1.3 cm) by plane from
France to Odesa.

The juveniles were placed in a rein-
forced concrete flow-through 100 m® tank.
The tank was supplied with artesian water
(S — 7.0-7.5%o, T — 12-14°C) and water
from the Shabolat Estuary (S — 12—15%o,
T — 23-27°C). This provided a favorable
regime for the fish keeping (Fig. 1).

The juveniles were fed twice a day
with granulated RGM-5M feed and twice
with pasty trout feed based on minced sand
smelt. The daily ration was from 18 to 10%
of the fish’s weight. The cultivation lasted
127 days (from June to November), after
which the gilthead bream was transferred

1ii, ajie 1 BUSABISAE BUPA3HY TEHJICHIIIO JI0
3pOCTaHHS.

Ha cporomHi OCHOBHMMH IIOCTa4aib-
HUKAMU 30JI0THCTOTO CIIapa Ha CBITOBOMY
punky € I'pemist (mo 49% Bcroro obcsTy
BupolyBaHHs), Typeuunna (15%) Tta Ic-
nanisg (14%) [22, 23].

Y HopHoMy MOpi HAtMACOBILINM IPEa-
CTAaBHUKOM CIIapoBUX € Jackup (Diplodus
annularis Linnaeus, 1758), ane BiH He BU-
PI3HAETHCSI BHCOKIMH CMaKOBHMH SIKOCTSI-
mu. Jlpyruit 3a uncenpHicTI0O — 3y0apuK,
SIKUH TIIHY€ETHCS 32 BUCOKI KyJIiHApHI SKO-
CTi, Ma€ BUCOKI TEMIIH POCTY 3a MACOBHIII-
HOro BHWpoINyBaHHsA. lledl BuI ycmimHO
BIIPOBAKY€EThCS B akBakynsTypy Cepen-
3eMHOMOD 5. Po3pobiena 3aBopckka Tex-
HOJIOTiSl BIATBOPEHHS IILOTO BUAY BiJ Ce-
JIEKIIHHO BUBEACHUX LI HUKIB. 11]e onun
npeacraBHUK Sparidae B HopHoMy Mopi
— capr, a0 MOPCBHKHI Kapach BEIUKHH.
Lleit BUI € TONEPAHTHUM JI0 HECTIPHUSATIHU-
BUX YMOB CEPEIOBHIIA, MAE BHCOKHIA TEMIT
pocTy, BiIMiHHI CMakKOBi SIKOCTI 1 MOXe
PO3IIISLIATHUCS SIK TIEPCIIEKTUBHUHA 00’ €KT y
YOPHOMOPCHKiH MapHKYIBTYPi.

[Ipencrapuuku poxuHu Sparidae, ski
MEIIKaTh y YopHOMY MOpI, LIJIKOM TIpH-
JIaTHI JUTsS CENeKIiiHOi poOoTH, ale, 3Ba-
JKAIOYM Ha TPUBANICTh 1 KOLITOBHICThH Ta-
KHX poOIT, HHHI BOHH HEIOPEYHi.

Y 1poMy CeHCi I[iKaBUM € JIOCBiA
eKCIIEPUMEHTAIFHOTO BHPOIIYBaHHS .S
aurata, ipoBefieHoro Hamu B 1979-1981
pp. Ha 6a3i EK3.

CniBpoOitHukamu LIBAC 15 wueps-
Hs 1979 p. nitakom i3 @pannii 1o Oxecu
OyJ0 JOCTaBJIE€HO 2,5 THUC. €K3. I[bOTOJi-
TOK S. aurata macoro 2,6-3,7 r (Wcep. —
3,25+0,67 1, Lecep. — 5,2+1,3 cm).

Mornob po3MICTHIH B 33113006 TOHHOMY
nportouHoMy Oaceiini 06’emom 100 m°. ITo
OaceliHy TOmaBad apTe3iaHChKy Boay (S
— 7,0-7,5%0, T — 12—14°C) i Bomy 3 Illa-
6omarcekoro ymMany (S — 12-15%o, T —
23-27°C). lle 3a0e3nedymyio CHPUSTIHBUI
XM LTS YTPUMaHHS MOJIOI (puc. 1).
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Fig. 1. Dynamics of S. aurata growth at the first year of life in flow-through tanks
(1 — water temperature, °C; 2 — fish weight, g)

for wintering.

Wintering took place in the same tank
at a temperature of 13.5-15.7°C and a sa-
linity of 7.0-9.7%o. Under such conditions,
the age-1 fish lost from 8 to 10% of their
weight during 97 days of wintering. The
elimination of fish was also significant.
Due to saprolegniosis caused by low sa-
linity, 15.7% of the juveniles transferred
for wintering died. The situation improved
only after adding NaCl to the tank.

Summer growing of gilthead bream
was carried out in cages installed in the
Shabolatsky Estuary. The salinity at the
site of the cages was 14.3—16.2%o, and the
water temperature corresponded to the nat-
ural dynamics of the water body. The fish
were fed twice a day with pasty and gran-
ular trout food. The daily ration was 7-6%
of the fish weight. Over 165 days of culti-
vation under these conditions, the average
weight of age-1+ fish increased from 51.2
to 174.9 g (Fig. 2). The loss of fish during
the growing period did not exceed 1% of
those stocked into the tank.

Wintering of age-1+ gilthead bream

ManbkiB rogyBanu ABiui Ha 00y rpa-
HYJIbOBaHUM KopMoM PIT'M-5 M i nBiui —
MacTonoAiOHUM KopMoM i (openi Ha
OCHOBI (aprry 3 arepund. J1o60BHH parri-
oH ckiajas Bin 18 go 10% Bix macu puo.
BupomryBanns Tpuaio 127 1i6 (3 uepBHS
M0 JIUCTOMAN), MICIs 4OTO OJHOPIYKHU 30-
JIOTUCTOTO criapa OyJin mepeBelieHl Ha pe-
JKUM 3UMIBJI.

3uMiBIs BigOyBajiacs B TOMY Xk Oacei-
Hi 3a Temmeparypu 13,5-15,7°C i comno-
HOCTi 7,0-9,7%0. B Takmx ymoBax 3a 97
J1i0 3UMIBIII OMHOPIYKU BTPATHIH Bif 8 10
10% wmacu. 3HauHOI0 Oyia TaKoX eTiMiHa-
uist pub. Y pesynbTari canpoierHiosy, BU-
KIIMKaHOTO HU3BKOIO COJIOHICTIO, 3aTUHYIIO
15,7% momnopi, mepeBeieHOI Ha 3UMIBIIIO.
Curyallis TOKpaIuiIach JIMIIE MICHs BHe-
ceHHs 1o Oaceiiny coi (NaCl).

JliTHEe BHpONIyBaHHS 30JI0THCTOTO CIIa-
pa TMPOBOAWIM B CTAI[iOHAPHHUX CajKax,
BcTaHoBneHnx B lllaGomarcekomy mmMa-
Hi. CoOJIOHICTh Ha JIJISHI[ BCTAHOBJIEHHS
cagkiB ckimagana 14,3-16,2%0, a TeM-
nepaTypa BOAM BiAINOBiJana MPUPOAHIN
IUHaMimi Bopoimu. Pub romyeamu aBiui
Ha 100y MacTonoAiOHUM Ta TpaHY/IbOBa-
HUM KopMoM uist ¢openi. JloOoBuit parri-

ACTUAL PROBLEMS AND PROSPECTS



P. SHEKK

was carried out in flow-through tanks with
artesian water. The water temperature in
the pool ranged from 13.2 to 15.5°C, and
the salinity, taking into account the ex-
perience of the previous wintering, was
maintained within 10.8-12.5%0. Under
such conditions, no saprolegniosis was
not observed, and mortality did not exceed
1.2%. On warm, sunny days, fish were fed
with artificial trout food. Over 135 days
of wintering, the weight loss of age-2 fish
was 15.2%, but already at the end of Feb-
ruary and the beginning of March, the gilt-
head bream began to actively eat and grow
(Fig. 3).

Growing age-2+ gilthead bream in cag-
es in the estuary lasted 145 days. Salinity
ranged from 14.3—15.5%o, and water tem-
perature from 16.0 to 25.5°C. The average
weight of fish during the summer growing
period increased from 178.0 to 295.0 g
(Fig. 4). The loss during the growing peri-
od did not exceed 2% of the number of fish
stocked into the tank.

The results of the experiment showed
the fundamental possibility of growing S.

oH ckiamaB 7-6% Bim mMacu pub. 3a 165
Ii0 BUPOIIYBaHHS B I[MX YMOBAX CEPEIHS
Maca JBOJITOK 3pocna 3 51,2 mo 1749 r
(puc. 2). Bigxig pub 3a mepioJ BHPOILY-
BaHHS He TepeBuIIyBaB 1% BiJ mocamke-
HUX B CalloOK.

3UMIBIIO BOPIYOK 30JOTHCTOrO Clia-
pa MPOBOIMIIM B MPOTOYHHUX OacelHax Ha
apresiaHchKild Bomi. Temneparypa Boau B
Oacelini KoJiMBanacs B Mexax Bing 13,2 no
15,5°C, a CONOHICTh, BPaXOBYIOUH JTOCBIJ
MOTepeTHLOI 3UMIBII, MIATPUMYBATH Ha
piBHi 10,8-12,5%0. 3a Takux yMOB 3axXBO-
pIOBaHHS pUO CaIlpOJIETHIO30M HE CIIOCTe-
piranoce, a Biaxij He nepeBunryBas 1,2%.
B Ttemuti, consuHi qHI pUO MiATOAOBYBAIH
mMTy4yHUM ¢openeBuM KopmoM. 3a 135
J1i0 3UMIBIIi BTpaTa MacH JBOPIYOK CKJiaja
15,2%, ane BKe HapUKIHI[I JTIOTOT0 — Ha
moyatrky OepesHs puOW IMOYad aKTHBHO
ictu 1 poctu (puc. 3). Y kinmi 6epe3Hs, Ha-
MePE/I0/IHI TEPEBEICHHS Ha BUPOIIYBaHHS
B CaJKH, IXHS cCepemHs Maca 3pociia o
177,7 1, mo Oymo BUINE, HIXK Ha TOYATKY
sumiBni (174,9 r).

BupolyBaHHsT TPHIIITOK 30J0THCTO-
ro crapa B cajKax B JIUMaHi TpuBaiio 145
116. CoJtoHiCTh KoJMBanacs B Mexax 14,3—

30 p 4 1803
g ) — '\ L'.-ED
g25 gt 1 160¢
520 F 1 140%
g 4 120
215 F
4 100
T 1 80
5r 1 60
0 L L ! L 40
\Y% VI VII VIII IX X
Month

Fig. 2. Dynamics of two-year-old S. aurata growth during rearing in cages in the
Shabolat Estuary (1 — water temperature, °C; 2 — fish weight, g)
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Fig. 3. Growth dynamics of S. aurata during wintering in flow-through tanks (1
— water temperature, °C; 2 — fish weight, g)

aurata in the estuaries of the northwestern
Black Sea region. Given the natural fea-
tures of the region, a combined cultivation
method was used — from the second decade
of March to the second decade of Novem-
ber (7 months) cultivation was carried out
in cages installed in the estuary, and from
the end of November to the second decade
of March (5 months) in tanks with thermal,
salty artesian water.

After 28 months of cultivation, age-
2+ gilthead bream reached an average
weight of 295+13.8 g. The total yield of
commercial fish during the growing period
amounted to over 81% of the number of
juveniles stocked for growing.

The most problematic part of the tech-
nology was wintering. As the experience
gained during cultivation showed, the
main reason for the impact of saprolegni-
osis on gilthead bream is low salinity. To
ensure a sufficiently high level of survival,
salinity must be maintained at a level not
lower than 10—12%o.

The lack of specialized, balanced arti-
ficial feeds for fish of different age groups

15,5%o, a TemmeparypHa Bogu — Big 16,0
no 25,5°C. Cepennst Maca pub 3a mepiof
JITHHOTO BUPOIYBaHH: 3pocia 3 178,0 mo
295,0 r (puc. 4).

Binxix 3a mepiox BUPOIIYBaHHS HE ITe-
peBuiyBaB 2% BijJ KiJIbKOCTI MOCAKEHUX
B CaJIOK puo.

Pesynbrat mpoBeneHOro  eKcrepu-
MEHTY TIIOKa3ald MPUHIUIOBY MOXKIIH-
BiCTh BUPOILYBaHHA S. aurata B TMMaHaX
[TiBHiyHO-3aximHoro  I[IpuaopHOMOp’s.
3Baxkarouy Ha MPUPOIHI 0COOIUBOCTI pe-
Ti0OHY, BUKOPHUCTOBYBAaBCS KOMOiIHOBaHHIA
METOJI BUPOII[YBaHHSI — 3 JIPYroi JeKaau
OepesHst o nmpyroi nekanu mucromana (7
MICSAIIiB) 1OTO IPOBOAMIIMN Y cajKax, BCTa-
HOBJICHUX y JIMMaHi, a 3 KiHII JIICTOIaaa
10 IpyToi Aekaau 6epe3Hs (5 MicAliB) — B
OaceliHaX Ha TepMaJIbHIH, COJIOHIN apTe3i-
AHCBKIH BOI.

3a 28 MicsIliB BUPOIIYBaHHS TPUITITKH
30JI0THCTOTO CIapa JOCADIN CEepeaHbOl
Macu 295+13,8 . 3aranbHui BUXIJ TO-
BapHOi puOHM 3a mepiof yTPUMAaHHS CKJIaB
noHaz 81% Big KUIBKOCTI IMOCAIKEHOI Ha
BUPOIILYBaHHS MOJOI.

HalinpoOieMHIIIo0 YacTHHO TEXHO-
norii € 3uMiBns. Sk mMokasaB OTpUMaHU
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negatively affected the efficiency of culti-
vation. The feeds used during cultivation
(RGM-5M, RGM-5V and pasty feed for
trout based on minced meat from low-val-
ue fish) did not, in our opinion, provide the
possible growth potential of fish, at high
feed costs (K =4.8-7.1).

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The experience gained in cultivating S.
aurata in water bodies of the northwestern
Black Sea region is positive and indicates
the possibility of introducing this object
into Black Sea mariculture.

Considering the trend of increasing wa-
ter temperature in coastal areas, in the con-
text of global climate change, in the waters
of Ukraine, the most promising areas for
gilthead bream aquaculture are the south-
ern coast of Crimea, Kherson, Mykolaiv
and Odesa regions.

In the conditions of southern Ukraine,
the most appropriate is the introduction of
a combined technology for growing gilt-
head bream — in cages during the warm
season, in tanks using salted artesian wa-
ter during the autumn-winter period. As
an alternative, to reduce the time required
to grow marketable fish and increase the
profitability of production, it is advisable
to use RASs during the cold season.

The ranching cultivation of gilthead
bream in polyculture with mullets in the
Black Sea estuaries with a two-year rota-
tion (summer feeding — wintering in spe-

B XOJi BHPOIYBaHHS JOCBill, OCHOBHOIO
MPUYMHOIO 3aXBOPIOBAHHS 30J0THCTOTO
crapa Ha CampojeTHiO3 € HH3bKa COJOo-
HICTh, Ky Ui 3a0e3MeueHHs JTOCTaTHBO
BHCOKOT BH)KMBaHOCTI HEOOXITHO MiATPH-
MyBaTH Ha piBHI He Hipkue 10—12%o.

HerarueHo BrHyna Ha €(h)eKTUBHICTD
KyJbTUBYBAaHHsS BiACYTHICTh CHELiaNi3o0-
BaHUX, 30aJaHCOBAHHMX IITYYHUX KOPMIB
Juis pub pizHUX BikoBUX rpyn. Kopmu, siki
BUKOPHCTOBYBAJH IIiJ] Yac BHUPOIIyBaHHS
(PTM-5M, PI'M-5B Tta mnacromnomiOHui
KOpM JUTs (popelti Ha OCHOBI (papiry 3 ma-
JIOLIHHUX BUJIB pu0), He 3a0e3meuyBay,
Ha Hall TIOTIAM, PO3KPUTTS MOXKIIHBOTO
MOTEHIialy POCTy puO, 32 BUCOKHUX BU-
Tpar kopmy (Kx = 4,8-7,1).

BUCHOBKHU TA NEPCIIEKTUBH
HOJAJBIIOTO PO3BUTKY

OTpuMaHuii TOCBiA KyJbTUBYBaHHS S.
aurata 'y Bopoumax IliBHiYHO-3axiJHOTO
[TpuuopHOMOP’sI € TOBUTHUBHUM 1 CBIIYUTH
PO MOXKJIMBICTH BIIPOBADKECHHS IHOTO
00’€KTa B YOPHOMOPCHKY MapUKyJIBTYPY.

BpaxoBytoun TeHAEHIIIO 10 3pOCTaHHS
TeMIepaTypu BOJ NPHOEpEeKHUX aKBaTo-
pii, B yMOBaxX MI00albHUX KIIMAaTHYHUX
3MiH, Y BoJax YKpaiHM HalIepCHeKTHB-
HIIIUMH 751 aKBaKyJIBTYpPH 30J0THCTOTO
crnapa € mipaeHHui 6eper Kpumy, Xepcon-
cbKa, MukoiaiBceka Ta OechbKa 00J1acTi.

B ymoBax miBaHST YKpaiHu HalI0IiTb-
HIIEM € 3allpOBaDKCHHS KOMOIHOBaHOI
TEXHOJIOTii BHUPOLIYBaHHS 30JIOTUCTOTO
cmapa: B TEIUIMH Tepiof poKy — B caj-
Kax, B OCIHHbO-3UMOBUI — y OaceliHax,
3 BHKOPUCTAHHSM COJIOHOi apTe3iaHChKOi
BOIU. SIK anbTepHATHBA, Il 3MEHIICHHS
CTPOKIB BHPOIIYBaHHS TOBapHOI puOH i
301IbIIEHHS] PEHTA0eIbHOCTI BHPOOHU-
ITBa B XOJIOAHY TOPY POKY JOUIIBHUM €
BUKOpHUCTaHHA Y3B.

[lepcieKTUBHUM € TTACOBHUINHE BHUPO-
LIyBaHHS 30JI0THCTOTO CIapa B MOJIKYJb-
Typi 3 KedaasiMu B NPUUYOPHOMOPCHKUX
JUMaHax 3a JBOJITHHOrO 000pOTY (JIITHIM
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cial wintering grounds — summer feeding)
is promising. The average weight of a mar-
ketable age-2+ using this technology can
reach 200-250 g.

When introducing commercial cul-
tivation of S. aurata into the Black Sea
mariculture of Ukraine, fish seeds can be
purchased in European countries (Greece,
Italy, Turkey, etc.). The most promising is
the use of gilthead bream fertilized eggs or
larvae.

The method of industrial reproduction
of gilthead bream is very similar to the do-
mestic technology developed for the repro-
duction of mullets (Mugilidae) and floun-
ders (Pleuronectidae) [24]. Modernization
of this biotechnology will allow develop-
ing our own method of artificial reproduc-
tion of S. aurata in Ukraine in a short time.

An important component of gilthead
bream aquaculture is providing all stages
of cultivation with specialized, highly ef-
fective granular feeds, which involves set-
ting up their production at domestic spe-
cialized enterprises.
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