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Purpose. To determine the effect of adding
the probiotic “Subalin” to the diet under condi-
tions of elevated water temperature on produc-
tive parameters of age-0+ bester.

Methodology. Experimental studies were
carried out in the summer-autumn period of 2024
in the conditions of tanks of the “Biosyla” farm
created using heated waste water from an ener-
gy facility. Hybrid sturgeon Bester at the age of
0+ were grown for 50 days with feeding with feed
of recommended formulations with a crude pro-
tein content of 54% and crude fat of 15% with the
addition of the probiotic preparation “Subalin” to
the diet. The studied probiotic was added to the
feed at the rate (% of the feed weight): 0.04 (var-
iant 1) and 0.03 (variant 2). For control, an iden-
tical feed without the addition of a probiotic was
used. The stocking density of fish with an aver-
age body weight of 70.5 g at the beginning of the
studies (second decade of August) was 100 ind.
per tank (56 ind./m?). The assessment of growth,
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Mema. BusHa4yumu 8naus Ha rnpoodyKmueHi
MOKA3HUKU Yb020simoK becmepa 000a8aHHA 00
pauioHy npobiomuka «CybaniH» 8 ymosax niosu-
weHoi memnepamypu 8o0u.

MemooukKa. EKcriepuMmeHmasbHi 00CnioneH-
HA 30ilicH08aaU 8 NiMHbO-OCIHHIl nepiod 2024
p. 8 ymosax baceliHie 2ocnodapcmea «biocunay,
CmMeopeH020 3 BUKOPUCMAHHAM nidiepimoi cKkud-
Hoi 800U eHepeemu4yHo20 06’ekma. [libpuda
ocemposux becmepa y eiyi 0+ supouwysanu
enpodosxc 50 0i6 3 eodisnero Kombikopmamu
pPeKoMeHO0BAHUX peyernmyp 3 yMiCmom cupo20
npomeiHy Ha pieHi 54% ma cupozo xcupy — 15%,
i3 dodasaHHAM 00 pauioHy npenapama npobio-
muyHoi Oii «CybaniH». [ocnioxwysaHuli npobi-
omuk 000asanu 00 KOMBIKOpMY i3 po3paxyHKy
(% 8id macu Kopmy): 0,04 (sapiaHm 1) ma 0,03
(sapiaHm 2). [lna KOHMposto suKkopucmosysanu
ideHmuyHul Kombikopm 6e3 000a8aHHA MNpo-
biomuka. lycmoma nocadku pub i3 cepedHbor
macor mina 70,5 2 HO NOYAMKY BUKOHAHHA 00-
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survival, and productivity parameters of bester
and the analysis of physicochemical factors of
the aquatic environment were carried out using
methods common in fish farming.

Findings. The water temperature in tanks
with juvenile bester during the experiments
ranged from 28.1 to 33.7°C, which was 5.0 to
5.5°C higher than during the same period in wa-
ter bodies with the natural temperature regime
of the Forest-Steppe zone. The oxygen concen-
tration in the water was within 3.5 to 5.4 mg
0,/dm’. Other hydrochemical parameters in the
tanks did not significantly exceed the standard
values and were typical for water bodies in the
region. As a result, after 50 days of cultivation,
age-0+ bester at the end of the third decade of
September reached an average weight of 248.5
g in the variant with a share of the “Subalin” in
the feed of 0.04% and 259.5 g when adding this
preparation to the feed in an amount of 0.03%. In
the control, the average body weight of the fish
was 212.4 g, which was 14.5-18.1% less than in
the experimental variants. In both variants of the
experiments and the control, 100% survival of fish
was recorded. During the entire period of cultiva-
tion, the absolute and relative daily gains of the
fish of both experimental groups were higher than
those of fish of the control group. A preliminary
conclusion was made on the feasibility of adding
the probiotic “Subalin” to the standard formula
feed during the cultivation of age-0+ bester un-
der conditions of heat stress in the amount (% of
the feed weight): 0.04 - for fish with an average
weight of 20-70 g and 0.03 - for fish with an av-
erage weight of more than 70 g.

Originality. The conducted studies on the ef-
fect of the probiotic “Subalin” on the productive
parameters of age-0+ bester are part of similar
studies launched in 2023. In the conditions of
sturgeon farming using heated waste water from
an energy facility, studies in this area are being
carried out for the first time.

Pactical Value. The obtained results are of
interest for the development of sturgeon aqua-
culture in industrial-type farms, in particular at
elevated water temperatures in conditions of cli-
mate change.

Keywords: sturgeons, bester, pools, feeding,
probiotic «Subalin», productivity, water temper-
ature.

cnioxweHs (Opyea Oekada cepnHa) cmaHosuna
100 eK3. Ha KoxcHUli 6aceliH (56 ek3./M?). OuiHKy
MOKA3HUKI8 Mpupocmy, BUMUBAHHA i MpPoOyK-
musHocmi becmepa ma aHani3 Gi3uKo-ximiyHUX
YUHHUKIi8 800H020 cepedosuw,a nposodusau 3a
nowupeHUMU 8 pubHUYM8i MemoouKamu.

Pe3ynbomamu. [1id0 yac nposedeHHsA eKcre-
pumeHmie memnepamypa 600u 8 baceliHax
3 Mo0s00010 becmepa KoaUBAGAACL Y MeMax
28,1-33,7°C, wjo Ha 5,0-5,5°C suwe, HiX¥ 3a
aHanozivyHul nepiod y eodolimax 3 npupodHUM
memmnepamypHUM  PEXUMOM  1icocmenosoi
30HU. KoHYyeHmpayia KucHwo y 800i nepebysana
y mexcax 3,5-5,4 me O/6M3. IHwWi 2idpoximiyHi
MOKA3HUKU y baceliHax icmomHo He repesuuyy-
801U HOPMAMUBHI 3HQYEHHA | 6yau munosumu
0219 8000UM pezioHy. B pe3ynsmami, 3a 50 0i6
BUPOWYBAHHA Ubo20simKU becmepa HAnpuKiH-
ui mpemooi 0ekadu sepecHsa 0ocsAeau cepedHboi
macu 248,5 2 y eapiaHmi i3 Yyacmkoto npenapamy
«CybaniH» y Kopmax Ha pisHi 0,04% ma 259,5 2
— 30 000a8aHHA Yb020 fpernapamy 00 KOpmis
y Kinekocmi 0,03%. Y KoHmponi cepedHa maca
mina pub cmaHosuna 212,4 2, wo Ha 14,5-18,1%
MeHuwe, Hix y 00cniOHUx eapiaHmax. B 06ox ea-
piaHmax 0docnidie i KoHMposni 3apeecmposaHe
100% suxcusaHHA pub. Ynpodosi« 8cbo20 nepio-
0y 8UPOWYBAHHSA 3d abCOMOMHUMU i BIOHOCHU-
mu dobosumu npupocmamu pubu obox docnio-
Hux epyn nepesaxcanu b6ecmepa KOHMPOAbHOI
epynu. 3pobaeHo nonepedHili 8UCHOBOK W000
douinbHocmi 000asaHHA npobiomuka «CybasniH»
00 Kombikopmie cmaHOApPmMHUx peuyenmyp mnio
4yac 8UPOWYBAHHA Yb020siMmoK becmepa 8 ymo-
80X Mena08020 HABAHMAXEHHSA 8 Kinbkocmi (%
8i0 macu kopmy): 0,04 — 0ns pub cepedHboro
macoro 20-70 2 ma 0,03 — 014 pub cepedHboO
macoro rnoHad 70 a.

Haykoea Hosu3Ha. [lposedeHi 0ocnidnceHHA
wo0o snausy npobiomuka «CybaniH» Ha MPooyK-
MUu8Hi MOKA3HUKU 4b020s1imok becmepa € cKnaoo-
80K YOCMUHOIO AHA02iYHUX OOC/iOHeHb, po3no-
yamuxy 2023 p. B ymosax ocempogo2o 20crnooap-
CmMea 3 BUKOPUCMAHHAM nidiepimoi ckudHoi 800U
eHepaemuyHo2o 06°ekma 00CniOMEeHHA Ubo20
CrPAMYBAHHA BUKOHYHOMbCA 8riepule.

MpakmuyHa 3Ha4yumicme. OmpumaHi pe-
3yAbmMamu A8A7K0Mb iHMepec 017 Po38UMKY OK-
8aKynbMypuU ocemposux pub 8 2ocnodapcmeaax
iHOycmpiansHo20 muny, 30Kkpema 3a nidsuweHor
memnepamypu 800U 8 yMO8AX 3MiHU Kaimamy.

Kntoyoei cnoea: ocemposi pubu, becmep,
baceliHu, 200iens, npobiomuk «CybasniH», npo-
dyKmusHicme, memmnepamypa o0u.
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PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

With the critical state of natural stocks
of most species of Acipenseridae, a ten-
dency to accelerate the development of
sturgeon aquaculture has clearly emerged.
At the current stage of development of
fisheries in Ukraine, combined technolog-
ical schemes for cultivating sturgeon in
industrial conditions using various water
supply systems are quite often used. At the
same time, the main direction of sturgeon
aquaculture has become caviar production
[1-5].

Understandable attention of research-
ers was paid to determining the peculi-
arities of growing sturgeon broodstock,
analyzing their reproductive capacity and
various aspects of the production of stur-
geon larvae in artificial conditions [6—11].

Quite reasonably, a significant number
of experimental studies were aimed at de-
termining the effect of enriching the diet of
sturgeons with various feed additives and
biologically active substances based on:
trace elements, probiotics, immunostim-
ulants, insect processing products, plant
components, etc. [12—16]. The main goal
of these studies was to improve methods
for growing fish seeds for promising stur-
geon breeding facilities, which was jus-
tified by the growing needs of sturgeon
farms.

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

Sturgeon farms using heated power
plant waste water are distinguished by their
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MMOCTAHOBKA NMPOBJEMM
TA AHAJII3 OCTAHHIX
TOCJIKEHD T MYBJIKALII

3a  KpPUTHYHOTO CTaHy IMPHPOA-
HUX 3amaciB OUIBIIOCTI TIPEJICTABHUKIB
Acipenseridae 4iTko BUSIBUIACH TCHJICHITIS
JI0 TIPUCKOPEHHS PO3BHUTKY aKBaKyIBTYypH
oceTpoBux pud. Ha cyuacHomy erami po3-
BUTKY PHOHOTO TOCHOAApCTBa B YKpaiHi
JIOCUTh 4YacTO 3aCTOCOBYIOTHCS KOMOiHO-
BaHI TEXHOJIOTIYHI CXEMH KYJIETHBYBaHHS
0CEeTpOBHUX pHO B IHAYCTpiaIbHUX YMOBaX
13 BUKOPHUCTAHHSM PI3HHUX CHCTEM BOJO-
nocrayanus. [Ipy mbOMy OCHOBHUM Ha-
MPSIMOM OCETPOBOI aKBaKyJIBTYPH CTaJlO
IKpsIHO-TOBapHE BUPOOHULTBO [1-5].

3po3yMina yBara JOCIHITHHKIB MPHIi-
JSIaCh BU3HAYCHHIO OCOONMBOCTEH BH-
POIIyBaHHSI OCETPOBUX IUTIIHUKIB, aHAJTi-
3y iXHBOI PEmpOLyKTHBHOI 3IaTHOCTI Ta
PI3HUM acrneKTaM BHPOOHHUIITBA JIMYUHOK
0CEeTPOBUX pUO Yy 3aBOACHKHX YMOBax
[6-11].

LinkoM OOIpyHTOBaHO 3HAYHY KiJib-
KICTh EKCIEPUMEHTAIBHUX JOCIIIKCHD
CHPSIMOBYBAJIM HA BHU3HAYCHHS BILUIUBY
30aravyeHHs1 paIfioHy OCETpOBHX pHUO pi3-
HOMaHITHUMHU KOPMOBHUMH J00aBKaMH 1
010JIOTIYHO AKTUBHHUMH PEYOBHHAMH Ha
OCHOBI  MIKpPOEJIEMEHTIB, TMPOOIOTHKIB,
IMYHOCTHMYJISITOPiB, TMPOAYKTIB  Iepe-
pPOOKH KOMax, KOMIIOHEHTIiB POCIHHHOIO
moxomKkeHHs tomo [12—-16]. OcHoBHOIO
METOI0 3a3HAYCHHUX JOCIIKEHb OyIo
VIOCKOHAJICHHS. METONIB BHPOIIYBaHHS
MOCAJKOBOTO Marepialy NepCIeKTHBHUX
00’€KTIB OCETPIBHHIITBA, MO OOIPYHTO-
BYBAJIOCh 3POCTaHHSM MOTPEO OCETPOBUX

bepm.

BUAIVIEHHSA HEBUPIINEHUX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJEMH. META POBOTH

XapakTepHUMHU OCOOJIIMBOCTSAMU TEM-
MEPaTYPHOTO PEKUMY BUPIZHAIOTHCS OCe-
TPOBI TOCHOAAPCTBA 3 BHUKOPUCTAHHSIM
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characteristic temperature regime. This can
create certain technological advantages for
aquaculture in the cool season. However,
with changing climatic conditions, the use
of such methods of industrial fish farming
may be accompanied by a number of neg-
ative factors associated with an excessive
increase in water temperature in the warm
season [17, 18].

Certain positive results for increasing
the efficiency of growing the hybrid stur-
geon bester in the first year of life were
achieved in our experiments with the ad-
dition of the probiotic “Subalin” to the fish
diet. The indicated technological advan-
tages were achieved using power plant dis-
charge water in the warmest period of the
year [18]. Therefore, the main goal of these
studies was the verification of previously
obtained results regarding the effect of the
probiotic “Subalin” on the productivity pa-
rameters of juveniles of the studied hybrid
sturgeon at elevated water temperatures.

Therefore, the purpose of the experi-
ments conducted in 2024 was to continue
the research work begun in 2023 to deter-
mine the effect of probiotic “Subalin” on
the productivity parameters of age-1+ stur-
geon hybrid under heat stress. In particu-
lar, due to the insufficient amount of exper-
imental data, the question of the optimal
dosages of the tested probiotic for adding
it to feed remained unclear.

MATERIALS AND METHODS

The cultivation of experimental groups
of bester was carried out in 2024 in the For-
est-Steppe of Ukraine in the conditions of
plastic tanks of the sturgeon farm “Biosyla”
LLC, which uses heated discharge water of
the energy facility in the production activities.

MiJIrpiTOT CKUHOT BOAM €JIEKTPOCTAHITIN.
Lle Mo)ke CTBOPIOBATH TMIEBHI TEXHOJIOTI4HI
mepeBard Ui aKBaKyJIBTYPH Y IIPOXOIOL-
Hy mopy poky. IIporte, 3i 3MiHOI0O Kilima-
TUYHUX YMOB 3aCTOCYBAaHHS TaKHX METO-
JiB 1HIYCTpialbHOTO PUOHUITBA MOXE
CYIIPOBOKYBATUCh HHU3KOIO HETATHBHUX
YUHHUKIB, TIOB’A3aHUX 13 HaJAMIpHUM
301IBIICHHSIM TEMIIEpaTypyd BOAH Yy Te-
it nepiox poky [17, 18].

[leBHUX TO3WTHBHHX DPE3YNBTATIB LIS
MiJBUIIEHHS e(EeKTUBHOCTI BUPOIILYBaHHS
riopuna oceTpoBux GecTepa Ha MEPIIOMY
potli )KUTTS OyJI0 JOCATHYTO y HAIIUX €KC-
MEpUMEHTaX 13 JTOJJaBaHHSAM JIO PaIlioHy
pub mnpobiotuka «CyOanin». 3a3HadyeHi
TEXHOJIOTIYHI TiepeBaru Oyiii oneprkaHi 3
BUKOPUCTAHHSAM CKUIHOI BOJH EJEKTPO-
cTaHIii y HalTernnmui nepion poky [18].
ToMy OCHOBHOIO METOIO IIUX AOCHIIKEHb
cTasa mepeBipKa MOoIepeHB0 OTPUMAHNX
pe3yabTaTiB IOA0 BIUIMBY IPOOiOTHKA
«Cy0anin» Ha MOKa3HUKH MPOAYKTUBHOC-
Ti MOJIOA1 AOCIHIKyBaHOTo ridpuma oce-
TPOBHX pHO 3a MIIBUIICHOT TEMITEPATYypH
BOJIH.

OTXe, METOI EeKCIEepUMEHTIB, MpO-
BefieHHX y 2024 p., cTano MmpoaoBKEHHs
HAyKOBO-JIOCIITHAX POOIT, pO3MOYaTHX Y
2023 p., 3 BU3HAYEHHS BIUTUBY IIPOOiOTHKA
«Cy0anin» Ha MOKa3HUKH MPOAYKTHBHOC-
Ti IBOTOJIITOK JOCTIIXKYBaHOTO TiOpuaa
OCETPOBUX B YMOBaX TEIIOBOTO HaBaHTa-
KEHHA. 30KpeMa, y 3B’ SI3Ky 3 HeJJOCTaTHIM
00CSITOM eKCIIepUMEHTAIFHUX NaHHX, 3a-
JUIIAJIOCh HE3 SICOBaHUM IHTaHHS OO
ONTUMAJBHUX J03yBaHb BHIIPOOYBAHOTO
mpoOioTHKa 3a JOJaBaHHS HOTO 10 KOMOi-
KOpMIiB.

MATEPIAJIN TA METOAH

BupomiyBaHHsS ~ eKcIiepHUMEHTAIBHUX
rpyn Oectepa 3aiiicHioBanun y 2024 p. Ha
tepurtopii Jlicocreny VYkpaiHu B yMmo-
Bax IUTACTUKOBUX OaceiHIB 0OCETPOBOIO
TOCIIOZIAPCTBA TOBAPUCTBA 3 OOMEKEHOIO
BiAMOBiANbHICTIO «biocuna», y BHUpPOO-

139

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE « Ne 2/2025




EFFECT OF PROBIOTIC “SUBALIN” ON THE PRODUCTIVE PARAMETERS OF AGE-0+ STURGEON
HYBRID (ACIPENSERIDAE) — BESTER UNDER CONDITIONS OF THERMAL LOAD

The age-0+ hybrid “bester”, which was
obtained as a result of reciprocal crossing
of the beluga-sterlet hybrid (Huso huso
Acipenser ruthenus) with beluga (Huso
huso), was studied.

At the experimental stage of growing
bester, which lasted from 10.08.2024 to
28.09.2024, they were fed with compound
feeds from well-known Western European
manufacturers with a crude protein content
of 54% and crude fat of 15% with addi-
tional introduction of probiotic prepara-
tion “Subalin” into the diet. This probiot-
ic is a certified veterinary preparation of
Ukrainian production. It was created on
the basis of Bacillus subtilis bacteria (not
less than 1.0x10° CFU/g). The preparation
was introduced into the diet of fish in the
amount (% of the weight of the main feed):
0.04 (variant 1) and 0.03 (variant 2). The
control used the identical compound feed
without “Subalin”. The dosage of the pro-
biotic was determined based on the results
of our own previous studies in 2023. “Sub-
alin” was introduced into the compound
feed with a solution of food gelatin. In
the control variant of the experiments, the
feed also contained the appropriate propor-
tion of gelatin. Feeding of fish was carried
out using automatic feeders with a clock
mechanism for 12 hours. This ensured the
possibility of round-the-clock feeding. The
daily feed rate during feeding in both vari-
ants of the experiments and the control was
gradually reduced by the end of the grow-
ing period from 3 to 2% of the body weight
of the fish.

The experiments were carried out
in 1.8 m? plastic tanks, with a water fill-
ing level (depth) of up to 40 cm, with a
water exchange of up to 40-45 dm®/min.
Fish cultivation was used for double rep-
lication in separate variants of the experi-
ments with a stocking density of 100 ind.
per tank (about 56 ind./m?). The starting
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HUYIH JiSUTHHOCTI STKOTO BHKOPHUCTOBYETh-
cs MiAirpita CKUaHa BOJIa €HEPreTUYHOTO
00’€ekTa.

JocnipkyBasest TiOpUA OCETPOBUX —
Oectep — BiKkoBoOI Tpymu 0+, oTprMaHHN
B pe3yJbTaTi PELUIIPOKHOTO CXPEIlyBaHHS
riopuna Ounyru 3i crepisamo (Huso huso
X Acipenser ruthenus) 3 Oinyroto (Huso
huso).

Ha excniepuMeHTaJIbHOMY eTari BUPO-
nIyBaHHS TiOpWaHOT (POpMH OCEeTpOBHUX,
mo TpuBaB 3 10.08.2024 mo 28.09.2024,
3aCTOCOBYBaJM TOMIIBIIIO PHO KOMOIKOp-
MaMH  BIJIOMHX 3aXiJHOEBPOICHCHKUX
BUPOOHHKIB 3 YMICTOM CHPOTO TNPOTEIHY
Ha piBHi 54% Ta cuporo xupy — 15%, i3
TOAATKOBUM BBEICHHSM JI0 PaIlioHy IIpe-
napary npobiotuunoi aii «Cy0aniny. Lei
MPOOIOTHK € CEePTU(IKOBAHUM BETCPHHAP-
HUM TpenapaTtoM yKpaiHCHKOIO BUPOOHU-
nrea. Moro CTBOPCHO Ha OCHOBI OakTe-
piit Bacillus subtilis (ne menmre 1,0x10°
KYO/r). Ilpenapar BBOAMIN 1O palioHy
pub B kinmbkocTi (% BiJ MacH OCHOBHOTO
kopmy): 0,04 — BapianT 1 Ta 0,03 — Ba-
piaHT 2. Y KOHTpOJIi 3aCTOCOBYBaJIU iJICH-
THYHHNA KOMOiKopM Oe3 mpemnapary «Cy0a-
nin». Jlo3yBaHHS mpoOiOTHKA BH3HAYAIU
3a pe3ynbTaTaMd BIACHUX IOTEPEAHIX
nocnimkeHsb 2023 p. YV kombikopm «Cy0a-
JIiHY BBOJUIIN 13 PO3UMHOM JKEJIATHHY Xap-
94OBOT0. Y KOHTPOJILHOMY BapiaHTi JOCIIi-
JIiB KOMOIKOPM TaKOXX MICTHB BiJIIIOBIIHY
YaCTKy JKENATUHY. 3TOJOBYBaHHS KOPMIiB
BiJIOyBaJIOCh 13 BUKOPHCTAaHHSIM aBTOTO-
TUBHHIG 3 TOMMHHUKOBIM MEXaHI3MOM Ha
12 ron. lle 3abe3neuyBaio MOXIIHMBICTB
uiono6oBoi roxaieni pud. [o60By HOpMY
KOpMIB y TIpoIieci rofiBii B 000X BapiaH-
TaxX eKCIIEPUMEHTIB i KOHTPOJi MOCTYIIOBO
3MEHIIYBAJIX JIO KIHIS TIEPioxy BUPOIILY-
BaHHA 3 3 10 2% Big MacH Tina puo.

ExcriepumMeHTH TIPOBOIMIIM B yYMOBax
IIJIACTUKOBUX OacelHiB miomero 1,8 M2, 3
piBHEM 3allOBHEHHS BOJIOIO (TJIMOWHOIO)
10 40 cM, 3a BogooOMiHy g0 4045 am’/
XB. BuporniyBanHas pubu 37ifiCHIOBaIHN 32
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average body weight of the stocked bester
was 70.53 g. Before being released into the
tank, some of the largest and significantly
stunted individuals were removed from the
total number of fish.

The level of fish yield (survival) after
the completion of the experiments was
determined by the results of individual
accounting of the entire number of age-0+
fish. Body weight gains and productive pa-
rameters of grown fish were determined by
well-known methods in ichthyology and
fish farming [19, 20].

Calculations of average (over the entire
growing period) daily relative fish gains
were carried out from the ratio:

M, x(1+q) =M, , where

2 —1 where:

q =
1

M,, M, — weight, respectively at the be-
ginning and end of the growing period, g;

q — average daily relative gain (in frac-
tions of a unit);

t — growing period, days.

The study of hydrochemical parame-
ters during the experiments was carried out
using generally accepted methods [21-23].

Measurements of water temperature
and dissolved oxygen concentration were
performed using an OxyGuard®  ther-
mo-oximeter (Polaris C).

In the process of statistical process-
ing of obtained data, the criteria for ana-
lyzing the parameters were the minimum
(min) and maximum (max) values, their
arithmetic mean and the error of the arith-
metic mean (M=m) and the coefficient of
variation (Cv). The statistical assessment
of the significance of the difference in the
average weight of age-0+ fish in the exper-
iment and control was carried out using the
t-test in MS Excel.

The basic rules and norms of bioethics
regarding animal experiments were fol-

MOJIBIHOI TIOBTOPHOCTI B OKpPEMHX Ba-
piaHTax AOCHiAIB i3 TYCTOTOIO IMOCAJKH
Oecrepa 100 ex3. Ha GaceitH (Omu3bKO 56
ek3./mM?). CtapToBa cepeHsi Maca Tijia Io-
CaJIKOBOTO Marepiany OecTepa CTaHOBHIIA
70,53 r. [lepen BummyckoMm y Oaceitnu i3 3a-
raJIbHOT KIJIBKOCTI pUO BUITyYaIl OKPEMHUX
HaMOUIBIINX Ta iCTOTHO BiJICTATIUX y POCTI
ocoOuH.

PiBeHb BuUXOMy (BUXKHUBAaHHS) pHO MicIIs
3aBepUICHHS EKCIIEPUMEHTIB BH3HAYAIHN 32
pe3yasTaTaMu MOIITYYHOro OOJMIKy BCi€l
KUTBKOCTI IHOTOJNIITOK TiOpuma. I[Ipupo-
CTH MacH Tija 1 NPORYKTUBHI MOKa3HUKU
BUPOIICHUX pHO BU3HAYAIH 33 3arajibHO-
BiJIOMUMH B iXTiONIOTii Ta pUOHUITBI Me-
Tonukamu [ 19, 20].

Po3paxyHKky 3Ha4eHb cepeJHBOro (3a
BeCh TIepioJ] BUPOITYBaHHs ) J0OOBOTO Bil-
HOCHOTO MpPHPOCTY PHO 3AilCHIOBaIH 3i
CHIBBIAHOILIEHHS:

M, x(1+q) =M,, 3Binku

ne M,, M, — maca BiIIOBiAHO HAa T10-
YaTKy Ta HAPUKIHIII IEPi0Ty BUPOIILyBaH-
HA, T

q — cepenmHiii J1000BUI BiJTHOCHHIA
npupicT (y YacTKax OIUHHUIII);

t — mepiof BUpOLTYBaHHS, Ji0.

JlocnipkeHHS TiApOXIMIYHUX TITOKa3-
HUKIB i1 4aC MPOBECHHS SKCIICPUMEHTIB
MPOBOIMIIA 3 BUKOPHUCTAHHSIM 3arajibHoO-
MPHIHATUX MeTomiB [21-23].

BuMiproBaHHs 3Ha4YeHb TeMIIEpaTy-
pH BOAM Ta KOHIIGHTPAIll PO3UYUHEHOTrO
Yy BOJAI KHCHIO 3MiHCHIOBATH 3a JIOTO-
Moroo TepmookcumeTpa «OxyGuard®»
(«Polaris C»).

Y nmpomeci CTaTUCTHYHOI 0OOpOOKH
IU(GPOBUX 3HAYCHb KPHUTEPIsIMH aHai-
3y TMOKa3HWKiB Oyl MiHIMajbHI (min)
Ta MakCHMMaJIbHi (max) 3Ha4eHHs, IX ce-
penHs apudMeTHYHAa 1 TOMHJIKA Ccepel-
HBOI apudMernyHoi (M+m) Ta MOKa3HUK
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lowed in the process of performing scien-
tific studies [24].

STUDY RESULTS
AND THEIR DISCUSSION

The study of the effect of “Subalin” on
productive parameters after its addition
into the diet of age-0+ bester began in the
second decade of August. At this stage of
cultivation, the water flow to the tanks with
experimental groups of bester occurred di-
rectly from the discharge channel of the
power plant in the absence of additional
thermoregulation and artificial aeration in
the water supply system.

Therefore, during the experiments on
the basis of the Biosyla farm in hot weath-
er conditions, the water temperature in the
tanks with age-0+ bester fluctuated with-
in 28.1-33.7°C. This was more than 5.0-
5.5°C higher than the average daily values
during this period of the year in water bod-
ies of the region with the natural tempera-
ture regime of the forest-steppe zone. For
the entire period of the study from the sec-
ond decade of August to the third decade of
September, the average water temperature
was 31.4°C (30.6°C in August and 31.9°C
in September). About 80% of the days of
the fish growing period were characterized
by a water temperature above 30.0°C (Ta-
ble 1). Therefore, the temperature of the

MitHBOCTI (Cv). CTaTUCTUYHY OIHKY
JIOCTOBIPHOCT] PI3HHUII CEPeIHbOI MacH
[LOTONITOK B JIOCIIZI Ta KOHTPOJI 3Mi-
CHIOBAJIM 3a JOIOMOTOI0 t-KPHTEPIl0 B
eJIEKTpOHHUX Tabmusax «MS Excel».

Y mpoleci BHKOHAHHS HAyKOBO-IIO-
CIITHUX POOIT JOTPUMYBAIHUCh OCHOBHHUX
MpaBUJI 1 HOPM OI0E€THKHU HIONO EKCIEepH-
MEHTIB Ha TBapuHax [24].

PE3YJIBTATU JOCJIIXEHb
TA IX OBIOBOPEHHS

JlocmipkeHHsT BIUIMBY Ha PUOHUIIBKI
MOKa3HUKY Tpenapaty «Cybamin» 3a oro
BBEJICHHS JIO pallioHy Oecrtepa BIKOBOI
rpymu 0+ po3novYMHANHN 3 APYTOi JeKaau
cepnHsa. Ha 1pomMy erami BUpOIIyBaHHS
pUOH HAJXOIKCHHS BOIU JO OacelHiB 3
JIOCTIIHUMH Tpymamu OecTepa BijOyBa-
JI0Ch 0e3MoCcepenHbO 31 CKHIHOTO KaHaIly
€JIGKTPOCTAHI]1 3a BIICYTHOCTI JTOJATKO-
BOT TEPMOPETYJIALIT Ta IMTY4YHOI aepariii B
CHCTEMI BOJIONIOCTaYaHHSI.

ToMy mim 4ac MPOBEACHHS EKCIepH-
MeHTIB Ha 0a3i rocmnogapctBa «biocuiay
B YMOBAax CIICKOTHOT ITOTO/IX TeMIIepaTypa
BOAHM B OacelHax 3 ILOTOJITKaMu OecTe-
pa xonuBasiach y mexax 28,1-33,7°C. 1le
outem Hix Ha 5,0-5,5°C mepeBwuiyBano
CepeIHbOI000BI 3HAYCHHS y IIeH Tmepion
POKYy Y BOJIOMMAax pETiOHY 3 MPUPOIHUM
TEMIIEPATYPHUM PEKHMOM JIiICOCTEIIOBOL
30HH. 3a BeCh MEPIoJ TOCIHIiPKEHb 3 APYToi
JIEKaIM CepITHS JI0 TPEThOI JISKaJu Bepec-
HS CEpe/IHsI TeMIIepaTypa BOIU CTAaHOBHUIIA
31,4°C (30,6°C —y cepniai Ta 31,9°C —y
BepecHi). biimzbko 80% 10 nepiogy Bupo-
IIyBaHHS pUOM XapaKTEePH3YBAIHUCh TEM-
nepatypoto Boau Buie 30,0°C (tabm. 1).

Table 1. Water temperature during the period of experiments, °C

Month
August | September
Parameter
decade
2 3 | 1 2 3
Range 28.8-31.5 29.2-32.9 33.2-33.7 31.2-33.2 28.1-31.7
Mean 29.9 31.2 33.5 32.1 30.4
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environment during the bester growing
process significantly exceeded the level of
recommended water temperature values
for sturgeon aquaculture.

The dissolved oxygen concentration
in the tanks with juvenile bester during
the study period was within 3.5-5.4 mg
O,/dm’. The minimum values of this pa-
rameter (less than 4.0 mg O,/dm’) were
observed for 12 days at the end of Au-
gust and during some days of the first ten
days of September at a water temperature
of 32.8-33.7°C. The average level of dis-
solved oxygen for the entire period of the
experiments was 4.4 mg O,/dm’ (4.7 mg
0,/dm* in August and 4.2 mg O,/dm’ in
September). The values of oxygen concen-
tration in the water above 5.0 mg O,/dm’
for the entire period of observations were
recorded for 11 days (Table 2).

Other hydrochemical parameters of the
tanks with juvenile bester did not signifi-
cantly exceed the limits of the regulatory
values for sturgeon farms without the use
of recirculating aquasystems of complex
water treatment and were typical for wa-
ter bodies of the region [1-3, 18]. The hy-
drogen index (pH) contributed to the cul-
tivation of sturgeons and was on average
7.8. Periodically, some excess of the per-
missible values was recorded for the per-
manganate oxidation index of water to the
level of 18.5 O/dm?® (with regulatory val-
ues up to 15.0 O/dm?). The concentration
of free ammonia (NH,) and mineral phos-
phorus (PO,*) in the water met the regula-
tory requirements, respectively, not more
than 0.04 N/dm® and up to 0.30 mg P/dm’.
The concentration of ammonium nitrogen

OTxe, TeMIepaTypHi mapaMeTpH cepeno-
BHUIlIA Yy TPOIECi BUPOIIYBaHHS OecTepa
ICTOTHO TEPEBHIYBAId PiBEHh PEKOMEH-
JIOBaHHUX 3HAYCHb TEMIICPATYPU BOMM IS
aKBaKyJIBTYPH OCETPOBHX pHO.

KoHueHTpariiss po3uyMHEHOTO Yy BOji
KHACHIO B OacelHax i3 Moyomaro Oecre-
pa BIPOIOBXK JOCIIXKYBAHOTO MEPioay
nepebysana B Mexax 3,5-5,4 mr O /nv’.
MiHiMaJbHI 3HAYEHHS MTOKa3HUKA (MCHIIIE
4,0 Mr O /nm’) criocTepiraauch ypoaoBK
12 ni6 HanpUKiHII CEpIHS Ta MPOTArOM
OKpeMHX IHIB TIEPHIOi JNECATHACHKH Be-
pecHs 3a Temmneparypu Boau 32,8-33,7°C.
CepenHiii piBeHb yMICTy PO3UHHEHOTO Y
BOJIi KHCHIO 32 BECh IEPioJ] eKCICPHMEH-
TiB cranosuB 4,4 mr O, /am’® (4,7 mr O,/
am’ — y cepnni Ta 4,2 mr O /nm’ — y Be-
pecHi). 3HaYeHHS KOHIICHTpAIii KUCHIO Y
Bozi Bumie 5,0 mr O, /M’ 3a Bech Hepion
CIIOCTEPEIKEHD PEECTPYBAIICH YIIPOIOBK
11 ni6 (tabm. 2).

[Hmni rigpoxiMivHi MOKa3HUKH Oacei-
HiB 3 MOJIOJIIO OecTepa iCTOTHO He mepe-
BUIIYBaJ MEXi HOPMAaTUBHHX 3HAUCHb
IUIE OCETPOBUX TOCIOAAPCTB 0e3 BHKO-
PHUCTaHHS PEIUPKYISIIHHIX aKBACUCTEM
KOMIIJICKCHOI BOJOMIJATOTOBKU 1 Oynu Tu-
MOBUMH JUIsI BOZIOMM periony [1-3, 18].
Bonnesuit nokazuuk (pH) crnpusis Bupo-
IIyBaHHIO OCETPOBHUX PHO i B CEpEIHBO-
My cTaHoBuB 7,8. Ilepionn4Ho peectpy-
BaNM JEsKe ITEPEBHUIICHHS IOITyCTHMHUX
3HAYCHb 32 MOKA3HHKOM IEPMaHTaHATHOL
OKHCHIOBAHOCTI Boau J0 piBHA 18,5 O/
nM® (32 HOpMaTHBHUX 3HadeHb 70 15,0 O/
mm*). HopMaruBHMM BHMOTaM BiImoBiaa-
Jla KOHIEHTpALis Y BOAl BUIBHOTO aMiaky
(NH,) i minepansroro ¢ocdopy (PO,>)

Table 2. Dissolved oxygen content during the period of experiments, mg O,/dm’

Month
August September
Parameter
decade
2 3 1 2 3
range 4.6-5.2 3.9-5.0 3.5-3.8 3.8-4.3 4.2-5.4
mean 4.9 4.5 3.7 4.0 4.8
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(NH,") in individual samples sometimes
amounted to 1.16 mg N/dm? (with a stand-
ard of up to 0.50 mg N/dm?). The content
of nitrites (NO,) in the water was with-
in the normal range and amounted to no
more than 0.07 mg N/dm?. Occasionally, a
slight excess of the permissible values for
the content of nitrates (NO,’) was record-
ed, namely - up to 2.21 mg N/dm?® with a
standard of up to 2.0 mg N/dm®. As an ex-
ception, a certain excess of the permissible
concentration of total iron was detected to
the level of 1.21 mg Fe/dm® with standard
values of up to 1.0 mg Fe/dm?®. In contrast,
the total hardness of the water was slightly
lower than the optimal values (about 5.0
mg-eq./dm’®) and amounted to 3.57-3.88
mg-eq./dm®. The water belonged to the
calcium group hydrocarbonate class with
the sum of ions of 320.4-356.1 mg/dm°.

The main results of experimental cul-
tivation of age-0+ bester with the supple-
mentation of the diet with the probiotic
preparation “Subalin” are shown in Table
3. In both variants of the experiments and
the control, fish of the same generation
with an average weight of 70.53 g obtained
from the same broodstock were used.

As a result of growing for 50 days at
the end of September, the average body
weight of age-0+ bester in both experimen-

— BignosigHo He Oibme 0,04 N/om? Ta 1o
0,30 mr P/mm?®. KoHuenTparisi aMOHi#HOTO
asory (NH,") B okpemux mmpo6ax iHofi cTa-
HoBuia 70 1,16 mMr N/aM® (3a HOpMaTuBy
mo 0,50 mr N/am®). ¥V mexax HopMmu OyB
ymict y Boni HiTputie (NO,) i craHoBuB
ue 6imbire 0,07 mr N/om?. 3piaka peectpy-
BaJIM HE3HAYHE IEPEBUIICHHS JOMYyCTH-
MHX 3Ha49€Hb 32 BMicTOM HiTparis (NO,),
a came — 110 2,21 mr N/nm?, 3a HopMaTuBy
10 2,0 Mr N/am>. SIxk BHHATOK, BUSBIISIIHA
MIEBHE TIEPEBUIIICHHS JOIMYCTUMOI KOHIICH-
Tparii 3araJbHOTO 3aji3a 1o piBHA 1,21 Mr
Fe/nm® 3a HOpMaTHBHUX 3Ha4eHb 110 1,0 Mr
Fe/nm®. HaromicTh, 3arajbHa TBEPIICThH
BOJM Oyia JENI0 HUXKYOK 32 ONTUMAIb-
Hi Benmuunau (6am3pko 5,0 mMr-exs./mm?) i
craHoBuna 3,57-3,88 wmr-exs./nm’. Bona
HaJeXxaja J0 TiApOKapOOHATHOTO KIIACY
TPYIH KaJbLilo i3 CyMOIO HOHIB y Mexax
320,4-356,1 mr/mm3.

OCHOBHI pe3yJIbTaTh EKCIIePUMEHTAb-
HOTO BUPOIIYBaHHS IIbOTOJIITOK OecTepa i3
JIOTIOBHEHHSIM PAIliOHy IMpernaparoM IMpo-
OioTruHoi il «CyOaiiH» Moka3aHi B Ta-
6mui 3. B 060x BapiaHTax JOCHTiJIB 1 KOH-
TPOJII BUKOPHCTAHO PUO OJHI€T reHeparrii
13 cepeaHboro Macoro 70,53 1, oTpuMaHuX
BIJl TUX CaMUX IUTIJHUKIB.

Y pe3yabTaTi BHUPOILYBAaHHS BIPO-
ok 50 i0 HaNpHKIHIN BEpeCHS I[OTrO-

Table 3. Results of growing age-0+ bester

Experimental variant
Parameter Proportion of Proportion of
“Subalin” in feed “Subalin” in feed Control
0.04% 0.03%

Final fish weight, g:

Mtm (n=50) 248.48+4.98 259.52+5.63 212.44+4 .82

max 317.80 341.80 299.10

min 177.00 172.50 154.50

Cv, % 14.17 15.34 16.03
Absolute daily gains, g 3.56 3.78 2.84
Relative daily gains, % 2.55 2.64 2.23
Fish production in tanks, kg/m? 9.66 10.09 8.26

Note. In both experimental variants and the control, the average weight of the bester seeds was
70.53+1.24 g (Cv=12.41%; n=50) with values varying within 55.90-90.90 g with fish survival of
100%.
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tal variants exceeded that in the control. In
the variant of using the tested preparation
in the amount of 0.4 g/kg of feed (0.04%)
during the final day of the experiment, the
average weight of the bester was 248.5 g.
In another variant of the experiments with
the amount of added probiotic 0.3 g/kg
of feed, the average weight of the bester
reached 259.5 g. In the control variant, the
average body weight of the fish at the end
of the study period was 212.4 g.

The prevalence of the average fish
weight in the experimental groups of
bester over the control group was: in vari-
ant 1 - 14.5%, in variant 2 - 18.1%. It was
found that the differences in the average
fish weight at the end of the growing pe-
riod for the control and both variants of
the experiments were statistically signifi-
cant (p<0.01). The difference in the aver-
age weight of the experimental groups of
bester was statistically insignificant.

Thus, in the experiments of 2024, the
average weight of age-0O+ bester had a
greater weight in the variant with “Suba-
lin” in an amount of 0.3 g/kg (0.03% of
the weight of the feed). This result differs
from the previous one obtained in our stud-
ies in 2023, in which the best gains of the
bester of the age group 0+ were recorded
in the variant of using the tested probiotic
in an amount of 0.4 g/kg of feed. Then, the
experiments used age-0+ bester with an in-
itial average weight of 22.8 g. Fish cultiva-
tion lasted 65 days with fluctuations in wa-
ter temperature within 27.5-32.5°C (from
the first decade of August to the beginning
of October). In 2023, in different experi-
mental groups, juvenile bester reached an
average weight of 166.8-195.4 g, which
was 12.8-25.6% more than in the control
(145.4 g). In those experiments, in addition
to the experimental group of bester with a
proportion of added probiotic in the total
weight of feed of 0.04%, significant advan-
tages in body weight gain were observed in
fish to which “Subalin” was added to the

JTKH OecTepa 3a cepenHiM MOKa3HUKOM
MacH Tina B 000X JOCHITHUX BapiaHTax
MePeBEpPIIMIN AHAJOTIYHANA TTOKAa3HUK Yy
KOHTpOMi. Y BapiaHTi 3T0OJJOByBaHHS BH-
MpoOyBaHOTO Mpenapary B KiabkocTi 0,4
r/kr xopmy (0,04%) mig yac 0cTaTOUHOrO
00IoBy OaceifHiB cepenHsi Maca Oecrepa
craHoBuia 248,5 1. B inmomy BapiaHTi 10-
CIIZIB 3 KUIBKICTIO JIOMAHOTO TPo0ioTHKa
0,3 T/Kr KOpMY LILOTONITKH OecTepa T0CsT-
mu cepenHboi Macu 259,5 . YV KOHTPOIb-
HOMY BapiaHTi CepeiHill MOKa3sHUK MacH
Tija pud HAIPUKIHII TIEPiOy JOCIIKCHD
cTaHoBHUB 2124 1.

[lepeBarkaHHs 3a TOKa3HUKOM Cepea-
HBOT MacH puO B eKCIIEpHMEHTAIBHUX IPy-
nax OecTepa HaJl KOHTPOJIBHOIO IPYIIOKO Ti-
Opuna craHoBWIIO: y BapiaHTi 1 — 14,5%,
y BapianTi 2 — 18,1%. YcraHoBneHo, mo
cTatucTudHO 3Hauymumu (p<0,01) Oymu
BIIMIHHOCTI CEepeIHbOI Macu pUO HarpH-
KiHII TIepiofy BHPOIIYBaHHS JUIl KOHTp-
oIlt0 1 000X BapiaHTIB JOCHiiB. PizHUIS
cepeqHbOl MacH JOCIITHUX Tpyl Oectepa
OyJ1a CTAaTUCTHUYHO HEIOCTOBIPHOIO.

Otxe, B ekcmepumenrax 2024 p.
OUTBIIY CEepelHI0 Macy MaJH IbOTOJIITKA
Oecrepa y BapiaHTi JOJJaBaHHS JIO BUKO-
pUCTaHUX KOpMiB mpernapary «Cy0Oaiiny B
kinekocti 0,3 r/kr (0,03% Bim mMacu kop-
My). Llefi pesynbTar BiIpI3HAETBCS Bij
MONEPENHIX TOKa3HUKIB, OTPUMAaHHUX Yy
HaImMX A0CHiKeHHAX y 2023 p., y SKuX
Halkpali npupoctu 6ectepa BikoBOI Tpy-
i 0+ Oysi 3apeecTpoBaHi y BapiaHTI 3ro-
JIOBYBaHHs BUIIPOOYBaHOTO MpoOioTHKA B
kimbkocti 0,4 /KT kopMy. Tomi y gocmimax
BUKOPUCTOBYBaJIM LIbOTOJIITOK OecTepa
3 TIOYaTKOBOIO CEPEAHBOI0 Macor 22,8 T.
Bupomysanns pubu Tpusaio 65 ni6 3a
KOJIMBaHb TEMIIEPAaTypd BOAM B Me)Kax
27,5-32,5°C (3 mepiwoi 1exkaau CepmHs 10
movarky >koBTHs). Y 2023 p. y pi3HHUX JI0-
CJIITHUX TPyTIax Mook Oecrepa ocsrana
cepenHboi Macu 166,8-195,4 1, mo Oyrno
Ha 12,8-25,6% Oinblue, HiX Y KOHTpONI
(145,4 7). Y THX eKCIEpUMEHTAX, KpiM J10-
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main diet at the rate of 0.3 and 0.5 g/kg
of feed. The smallest growth-stimulating
effect was obtained in the experimental
variant with the addition of this probiotic
in an amount of 0.02% of the weight of the
mixed feed [18]. Therefore, it was decid-
ed not to use this variant at the subsequent
stages of experimental studies. At the same
time, based on the analysis of technolog-
ical advantages and economic feasibility,
the further use of the maximum dosage of
the preparation (0.05% of the feed weight)
was abandoned.

In conclusion, as a result of the as-
sessment of the experimental data of
2023-2024, we consider it possible to
preliminarily recommend introducing the
preparation “Subalin” into the diet of age-
0+ bester, which are under heat stress, in
an amount of 0.03—0.04% of the weight of
the compound feed intended for juvenile
sturgeons. In particular, for juvenile bester
with an average weight of 20 to 70 g, it is
advisable to use “Subalin” with a dosage
of 0.04% of the total weight of the feed
with a decrease in the amount of probiot-
ic to 0.03% (0.3 g/kg of feed) at the next
stage of growing this sturgeon hybrid after
it reaches an average weight of more than
70 g.

From Table 3 it can be seen that the
variability of the values of the individual
fish weight was characterized by average
values and increased slightly until the end
of the experimental work.

At the same time, a characteristic fea-
ture of the 2024 experiments was a de-
crease in the fish stocking density during
the growing process. In September, due to
a critical deterioration of the temperature
regime in the tanks, the stocking of age-
0+ bester was reduced to 70 ind. per tank
(about 39 ind./m?). As a result, the final
survival rates of fish in both the experi-
ments and the control were 100%. As can
be seen from Table 3, the fish production
in the tanks on average fluctuated within

ciiHOT TpyIH OecTepa 3 YaCTKOIO JJOAaHO-
ro npo6ioTHKa y 3arajibHiil Maci KOpMy Ha
piHi 0,04%, icTOTHI TepeBaru 3a IPHPO-
CTaMH MacHu Tija mainu pubu, skum «Cy-
0aJliH» JI0 OCHOBHOTO PAIliOHY JIOIaBAIN
B po3paxyHky 0,3 ta 0,5 r/kr xopmy. Haii-
MEHIIIMH POCTOCTUMYITIOBATTbHUNA e(eKT
OyJ0 OTPUMaHO Yy JOCHiAHOMY BapiaHTi
3 JI0laBaHHSIM I[LOTO MPOOIOTUKA B Kijlb-
kocti 0,02% Bin macu kombGikopmy [18].
Tomy Tieii BapiaHT Ha HACTYITHUX eTarax
SKCIICPUMEHTANIBHUX ~JTOCTIKEHb  OyJI0
BUpIIIEHO HE BHUKOPHUCTOBYBaTH. BomHo-
Yac, Ha MiJCTaBi aHadi3y TEXHOJOTIYHUX
mepeBar Ta eKOHOMIYHOT JOIIBHOCTI BifI-
MOBWJIHCH BiJl TIOAJIBIIIOTO BUKOPUCTAHHS
MaKCHMAIIFHOTO JIO3YBaHHS IIperapary
(0,05% Bix macu xkopMmy).

VY miicyMKy, B pe3yabTaTi OIIHKH eKC-
nepuMeHTanbHux naHux 2023-2024 pp.,
BBA)KAEMO 32 MOXKIIMBE ITOTIEPETHBO PEKO-
MEH/IyBaTH BBOAUTHU Ipemnapar «CyOaniny
JI0 PaIlioHy IBOTOJITOK Oectepa, IO Iie-
peOyBaroTh B yMOBax TEIUIOBOTO HAaBaHTa-
seHHs1, B kinbkocti 0,03—0,04% Bix Macu
KOMOIKOpMY, MPHU3HAYEHOTO I MOJOAi
OoCeTpoBUX puO. 30KpeMa, Ui MOJIOJi
Oecrepa cepenHbor0 Macor Big 20 1o 70
I' JOUIJHHO BUKOPUCTOBYBaTH «CyOaiiny
13 mozyBanHsaM 0,04% Big 3aranbHOI Macu
KOpMY 31 3MEHIIIEHHSM KUTBKOCTI MPo0i-
otuka 110 0,03% (0,3 r/kr kopMmy) Ha Ha-
CTYIIHOMY €Talli BUPOIIYBaHHS IIHOTO OCe-
TPOBOTO TiOpUAa Micls AOCATHEHHS HHUM
cepennboi Macu moHaz 70 r.

3 Ttabmauii 3 BUAHO, IO MIHJIHBICTH
3HAYCHb 1HAMBIIYaJLHOI Macu pud Xapak-
TepHu3yBalach CepelHIMH BEIUYMHAMH 1
JIETo 3pocTalia M0 3aBEpIICHHS EKCIIepH-
MEHTAJIbHUX POOIT.

Bomnouac, xapakTepHOIO 0COOIHBICTIO
ekcriepuMeHTiB 2024 p. Oyao 3MEHIIEH-
HS TYCTOTH TOCAJIKH puO y TpoIeci BH-
polryBaHHS. Y BEpecHi uepe3 KpUTUYHE
TOTIPIICHHS. TEMIEPaTyPHOTO PEKUMY B
OaceifHax Oylo mpoBefeHE PO3PiIKyBaH-
HS TIOCAJIKH ILOTOJITOK Oectepa mo 70
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9.66—10.09 kg/m? in the experimental vari-
ants and was 8.26 kg/m? in the control [25].

Analysis of the characteristics of the
growth of bester at different intervals of the
growing period showed that the smallest
relative increases in fish weight were noted
in the experiments during the first decade
of September (1.68—1.98%) at the highest
water temperature and with a decrease in
the dissolved oxygen content to minimum
values (Fig. 1). The diagrams show that the
maximum relative increases in fish weight
within 2.78-4.01% with a tendency to de-
crease were characteristic of the period of
cultivation of bester in August. This was
most noticeable when the water temper-
ature values did not exceed the limits of
28.8-31.5°C with an oxygen concentration
in water of not less than 4.6-5.2 mg O,/
dm?®. Throughout the entire cultivation pe-
riod, the relative growth rates of fish in the
experimental variants were superior over
those in the control.

The patterns of relative fish growth
recorded in the studies are generally con-
sistent with the dynamics of absolute daily
gains. At individual control intervals of the
growing period, their average values were
within 1.8-5.2 g. The lowest values at the
level of 1.8-3.0 g were observed in early
September under conditions of maximum
water temperature increase under the worst
state of the oxygen regime of the aquatic

ex3. Ha Oaceiin (Omm3pko 39 ex3./m?). Y
pe3ynbTari, MiJICYMKOBI MTOKa3HUKU BHXKH-
BaHHS pHO 5K Yy IOCIigax, Tak i B KOHTPOJI
cranoBrwi 100%. Sk BumHO 3 TabmuIy 3,
pUOOTIPOYKIIisl OaceiHiB y ceperHboMY
KOJUBAJIach y Mexkax 9,66—10,09 kr/m? y
JIOCIIITHAX BapiaHTax Ta CTaHOBHIIA 8,26
Kr/M? y KoHTpOTi [25].

AHai3 ocoONMMBOCTEH pocTy Oectepa
Ha PI3HUX MPOMDKKAX MEpiofy BUPOIILY-
BaHHS IIOKa3aB, 10 HaWMEHII BITHOCHI
IIPUPOCTH Macu pub BiMIYEHI B eKCIIEpU-
MEHTaX IIPOTITOM IIEPIIOi IEKa Il BEPECHS
(1,68-1,98%) 3a HaitBumoi Temmeparypu
BOJIM Ta 31 3HWKCHHSAM BMICTY PO3YHHEHO-
r0 Y BOJIi KUCHIO JIO MiHIMaJbHHUX 3HAYCHb
(puc. 1). 3 miarpam BUIHO, 1[0 MAKCHMAJTb-
Hi 3HAYEHHS BiTHOCHOTO MPUPOCTY MacH
pub y mexax 2,78-4,01% i3 TeHICHIII€0
0 3HIDKCHHS OYJId XapaKTePHUMH IS
Mepioy BUPOIIYBaHHS OecTepa y CEpIIHi.
HaiimomiTHimuM e 0Oyno, KOIM 3HAYEH-
HSl TEeMIICpaTypy BOIW HE IEPEBUIIYBAJIH
Mexi 28,8-31,5°C 3a xoHIeHTpamii y Hii
KHMCHIO HE MeHIle Hix 4,6-5,2 mr O /nv’.
VYHpomoBk BCbOro MEpiofy BUPOILYBAHHS
BiJTHOCHI ITOKa3HUKH TPUPOCTY PHO B EKC-
MEPUMEHTAIILHUX BapiaHTaX MepeBa)kau
aHAJIOT1YHI BEJIMYUHH Y KOHTPOJII.

3apeecTpoBaHi y IOCHIKEHHSIX OCO-
ONMMBOCTI BIAHOCHUX TPUPOCTIB pUO 3a-
rajioM y3TOMXKYIOThCS 3 TUHAMIKOIO abco-
JOTHHUX T000BUX NpupocTiB. Ha okpeMux
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‘s 4,00
oo
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@
2 3,00 1 -
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g~ o s
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Fig. 1. Dynamics of relative body weight gain of age-0+ bester, 2024
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environment in tanks with age-0+ bester.
At all stages of growing, fish of the control
groups were inferior to the experimental
bester groups in terms of absolute daily
growth. Discussing the maximum pos-
sible level of bester survival obtained in
2023 and 2024 in all studied fish groups,
it should be noted that the yield of juvenile
bester during the growing period to viable
stages in the conditions of the Biosyla farm
was mainly observed during the larval de-
velopment period and usually did not ex-
ceed 20-25%. The subsequent stages of
growing sturgeon seeds in this farm, pri-
marily after reaching an average weight of
15-20 g, mostly take place with minimal
losses of individual fish or without losses.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

A positive effect of supplementing the
diet of bester in the first year of life with the
probiotic “Subalin” has been confirmed. In
both variants of the experiments, the fish
demonstrated an increase in average body
weight by 14.5-18.1% compared to the
control variant of the experiments. The
highest productivity parameters of age-0+
bester were obtained in the variant of feed-
ing the probiotic “Subalin” in an amount
of 0.03% of the weight of the compound
feed recommended for sturgeon juveniles
in the first year of cultivation with a crude
protein content of 54% and crude fat of

KOHTPOJIBHUX TPOMIKKaX TEepioxy BHPO-
IIyBaHHS 1X cepenHi 3HaueHHs nepeOyBa-
i y mexax 1,8-5,2 . Haitawwk4i Benuau-
HH — Ha piBHi 1,8-3,0 r — cnocTepira-
JHCh Ha TIOYATKy BEPECHS B YMOBAaxX MakK-
CUMAJIbHOTO TIJBUILNEHHS TEeMIepaTypu
BOIOW 32 HAWTIPIIOTO CTaHy KHCHEBOTO
PEKUMY BOJTHOTO CepeIOBHUINA Y baceiHax
3 mporojiiTkamu Oectepa. Ha Beix eramax
BUPOIIYBaHHS PUOM KOHTPOJBHUX TPYII
32 a0CONFOTHUMH JIOOOBUMH TPHUPOCTAMH
MOCTYMAIUCh EKCIICPUMEHTAIBHUM TPY-
mam Oecrepa.

O6roBoproroun orpuManuit y 2023 Tta
2024 pp. MaKCHMaJIbHO MOXJINBUH PIBCHb
BIDKMBAHHA OecTepa B yCiX JTOCIHiKyBa-
HUX rpynax puo, CJiJl 3a3HAYHTH, 1110 Bif-
X1J{ MOJIOZIl OCETPOBUX pUb Yy Mepiof BUPO-
IIyBaHHS J0 XKUTTECTIHKUX CTAMIH B yMO-
Bax rocromapcTBa «biocuinay mepeBakHO
CIIOCTEPITa€ThC Y TEPiol JTHYNHKOBO-
rO PO3BUTKY i 3a3BHU4Yail HE TEPEBHIIYE
20-25%. HactynHi erany BHpPOIIyBaHHS
MOCAJIKOBOTO Marepialy OCETPOBHX pHUO
B YMOBaxX IIHOTO TOCIIOAapPCTBA, HAcAMIIE-
pel micyst TOCATHEHHS CePeIHBOI MacH Ha
piBHI 15-20 T, 3M€01TBIIOTO TIPOXOIATH 32
MiHIMaJbHUX BTpaT OKpeMux pubd abo x
0e3 BiIXOmy.

BUCHOBKMHM TA NEPCIIEKTHUBHU
MHOJAJBIIOTO PO3BUTKY

[TinTBEepKEHUI TIO3UTHBHUHN edeKT
BiJl JIOIOBHEHHS paIlioHy ridpuma oce-
TpOBUX OecTepa Ha MEepIIOMY POIli JKUTTS
npobioTrkom «CyOaininy. B 060x BapiaH-
Tax EKCIIEPUMEHTIB pPHOHM JIEMOHCTpYBa-
7Y 30UIBIICHHS CepeHhOI MacH Tijia Ha
14,5-18,1%, NOpIBHSIHO 3 KOHTPOJIHLHUM
BapiaHTOM JIOCII/IIB.

HaiiBuiii mpoOMyKTHUBHI — MOKa3HUKH
[LOTONITOK OecTepa OTpUMaHO y BapiaH-
Ti 3rofoByBaHHs mpobioTuka «CyOGaminy»
B KiipkocTi 0,03% Big Macu KOMOiIKOpMY,
PEKOMEHJIOBAHOTO i1 OCETPOBOI  MO-
JOZl HAa TEPIIOMY POIl BUPOIIYBaHHS 3
yMICTOM cUpOTo mpoTeiny Ha piBHI 54%
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15%. At the same time, taking into account
the results of similar studies conducted in
2023, it can be preliminarily recommended
to introduce “Subalin” into the main diet of
age-0+ bester, which are under heat stress,
in the amount of 0.04% of the weight of
the feed for fish with an average weight
of 20-70 g, with a decrease in the amount
of probiotic in the diet to 0.03% after the
age-0+ hybrid reaches an average weight
of over 70 g.

The recorded growth-stimulating effect
of the use of “Subalin” was observed in
conditions of heating the discharge water
of the energy facility, the temperature of
which significantly exceeded the values
recommended for sturgeons. Throughout
the entire period of cultivation, in terms of
absolute and relative daily gains, the fish
of both experimental groups were superior
over the bester of the control group.

Therefore, the results obtained may
have practical importance for the develop-
ment of sturgeon aquaculture, in particular
for industrial-type farms that use heated
wastewater from energy facilities and in
conditions of climate change.
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