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Purpose. To determine some basic technolog-
ical parameters (temperature regime, stocking
density, rations and type of feeds) for growing
white Dniester crayfish (Pontastacus eichwaldi
bessarabicus Brodsky, 1967) at the early stages
of ontogenesis in a recirculation aquaculture sys-
tem (RAS).

Methodology. The study was conducted in
2022-2025. The material was collected during ex-
peditions to the Dniester Estuary and the Danube
lakes Yalpug and Kugurluy using commercial fyke
nets. The raw weight of larvae and juveniles was
determined on analytical scales VL-220M and
electronic scales OHAUS SPU, after drying with fil-
ter paper. Linear dimensions were recorded using
an eyepiece micrometer under an MBS-10 micro-
scope, and for older age groups, using a caliper or
ruler. Express analysis of hydrochemical param-
eters was carried out using the “ECOTEST-2000
T” devices (0,, NO2, NOs, NH,*, phosphates),
the ‘“Azha-101M” thermo-oximeter (TOC, O)
and the pH-meter-150 M. Biological analysis was
performed at the laboratory of the Department
of Aquatic Bioresources and Aquaculture of |I. I.
Mechnikov Odessa National University. The effect
of keeping conditions (hydrochemical regime,
rations, and stocking density) on the survival,
growth, and development of larvae and early
juveniles of the Dniester white crayfish was de-
termined.
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Mema. BuzHa4umu desiki OCHO8HI mexHosnoz2iy-
Hi napamempu (memnepamypHuli pexcum, wine-
Hicmb MocadKu, payioHu ma mur Kopmie) 8Upouly-
8aHHA b6inoz2o OHicmposecbKo2o paka (Pontastacus
eichwaldi bessarabicus Brodsky, 1967) Ha paHHix
emanax oHMmozeHesy 8 peyupKynAyiliHil akeaKyso-
mypHil cucmemi (PAC), makoxc gidomili sK ycma-
HOBKA 3aMKHeH020 sodornocma4aHHs (¥Y3B).

MemoouKa. /[ocnioxeHHs npogoounu y
2022-2025 pp. Mamepian e8idbupanau nid 4ac
ekcrieouyili Ha [HicmposceKkuli AUMaH ma npu-
dyHalicoki 03epa Annye i Kyeypayl i3 eukopuc-
MaHHAM rpomucaosux amepis. Cupy macy nu-
YUHOK Ma mMos100i 8U3HAYAAU HA AHAAIMUYHUX
s8azax B/I-220M i enekmpoHHUx s8azax «OHAUS
SPU», nonepedHbo obcywyrodu ¢hinompyearss-
Hum nanepom. JliHiliHi po3mipu ikcysanu 3a
00MoMO20t0 OKyAAp-mMikpomempa nid MiKpocKo-
nom MBC-10, a M0a100b cmapuwux 8iKosux apyn
— wmaHzeHyupKynem abo niHilikor. Exkcripec-
aHani3 e2idpoximiyHux napamempie nMpoeoou-
au npunadamu «EKOTECT-2000 T» (O, NOy,
NOs, NH,*, ¢ocpamu), mepmookcumempom
«Anca-101M» (TOC, Oz) ma pH-mempom-150 M.
bionoeiyHuli aHaniz sukoHyeanu y nabopamopii
Kaghedpu 800HUX biopecypcie ma akeaKynemypu
O0ecbKo20 HAYiOHA/bHO20 YHisepcumemy im.
I. I. Me4yHuKosa. BusHa4anu enaug ymos ympu-
MQAHHSA (2i0poximiyHOo20 pexcumy, payioHie ma
winbHocmi NMocadKku) Ha 8UXUBAHICMb, picm i
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Findings. The main biotechnological param-
eters of growing juvenile white Dniester crayfish
in a RAS have been determined. The effectiveness
of cultivation depends on the optimization of
the hydrochemical regime, stocking density and
feeding rations at different stages of ontogenesis.
The best growth and fattening results were pro-
vided by artificial feeds with 40-45% protein with
three-time feeding, which significantly (p < 0.05)
exceeded those of the groups receiving natural or
mixed feeds. The data obtained became the basis
for developing technical parameters of the pro-
duction scheme and forming technological regu-
lations for growing crayfish seeds in RAS.

Originality. For the first time, the effect of hy-
drochemical parameters, stocking density, type of
feed and feeding regime on the survival, growth
and fattening of juvenile white Dniester crayfish
reared in a RAS was experimentally investigat-
ed. Biotechnical standards for growing white
Dniester crayfish seeds have been established,
which can be used as the basis for technological
regulations for mass cultivation in the RAS.

Practical Value. Consists in creating scientifi-
cally sound foundations for an effective technolo-
gy for mass cultivation of white Dniester crayfish
seeds in RAS. The established optimal hydro-
chemical parameters, stocking density and feed-
ing regimes ensure high survival, stable biomass
growth and reduce losses from stress factors,
pathologies and cannibalism. The proposed bio-
technical solutions can be used for the design of
industrial facilities, the restoration of populations
in the Dniester estuary and Danube lakes, as well
as in the training of specialists in hydrobiology,
ichthyology and fish farming.

Keywords: white Dniester crayfish, RAS,
stocking density, feeding, survival, growth, bio-
technology.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

In the first half of the 20th century,
Ukraine annually exported 2-2.5 thousand

pPO38UMOK AIUYUHOK MA PAHH60i Mos00i 6inozo
OHiCMpoBCbKO20 PaKa.

Pe3ysabmamu. BuzHa4yeHo 0CHOBHIi biomexHo-
/102iYHi Napamempu 8Upowy8aHHA Mos00i bino-
20 OHicmposcbKoz2o paka 8 Y3B. EgpekmusHicmeo
Ky/lbmuBy8aHHA 3anexumob 8i0 onmumizayii
2i0poximMiyHO20 pexcumy, WwinbHocmi nocadku ma
pauioHie 200isni Ha pi3HUX cmadisix OHMozeHesy.
Halikpawi pesyasmamu pocmy (i 820008aHocmi
3a6e3neyysanu WMy4Hi KOpmu 3 npomeiHom
40-45% npu mpupasosili 200ieni, wo docmosip-
Ho (p < 0,05) nepesuwysano MOKA3HUKU 2pyr,
AKI ompumyeanu npupoodHi abo 3miwaHi Kopmu.
OdepcaHi 0aHi cmanau ocHosow 075 Po3pobKu
mexHiYHUX napamempis 8upobHU4oi cxemMu ma
hOpMyB8aHHA MEXHOMN0RIYHO20 peanameHmy eu-
pouwysaHHA nocadkosozo mamepiany 8 ¥Y3B.

Haykoea Hoeu3Ha. Briepwe eKcriepumeH-
masbHO 00CNIOHEHO 8MU8 2i0POXiMIYHUX Napa-
mempis, WinbHoCcmMi nocadku, muny Kopmie ma
pexcumy 2o00ieni Ha BUXUBAHHS, picm ma 82000-
8aHicmb mMos100i 6ino20 OHICMPOBCLKO20 pPaKa
npu supouwyeaHHi 8 ¥Y3B. BcmaHoesneHi biomex-
HiYHi HOpMmamueu 047 8UPOUWYBAHHA MOCAOKO-
8020 mamepiany 6in020 OHICMPOBCLKO20 PAKQA,
AKi MoXyme 6ymu suKkopucmati AK ocHoea 07
MexHo/M02iYHO20 peanameHmy Maco8020 Kysb-
musysaHHsA 8 Y3B.

Mpakmuy4yHa 3Ha4yumMicme nonA2ae y cmMeo-
peHHi HayKoBo 06rpyHMOBAHUX OCHO8 0/15 eghek-
MUBHOI MexHOo0z2ii Macoso20 8UPOWYBAHHA MO-
caokosoz2o mamepiasay 6in020 OHICMPOBCbKO20
paka 8 Y3B. BcmaHosneHi onmumaseHi 2idpoxi-
MIYHI napamempu, WinbHiCMb MOCAOKU Ma pexcu-
Mu 200ieni 3a6e3neuyroms 8UCOKY BUXCUBAHICMb,
cmabinsHull npupicm 6iomacu ma 3meHWyomeo
smpamu 8i0 cmpecosux YUHHUKi8, namosnoeil i
KaHibaniamy. 3anponoHoeaHi biomexHiuHi piweH-
HA MOXymos 6ymu euKopucmaxi 011 npoekmy-
B8GHHA POMUC/IOBUX YCMAHOBOK, BiOHOB/EHHA
nonyaauil y [JHicmposceKomy AumMaHi ma npudy-
HalicbKux 03epax, a Maxkox y nidecomosuyi gaxis-
uis i3 2iopobionoeii, ixmionoeii ma pubHUymMsa.

Kntoyoei cnoea: 6inuli OHicmposcoKuli paK,
Y3B, winbHicmb nocadku, 200iens, eumcusa-
Hicme, picm, 6iomexHosoaii.

NMOCTAHOBKA NMPOBJEMMU
TA AHAJI3 OCTAHHIX
JOCJIIKEHD I MYBJIKALII

VY mepmiéi monoBuHi XX cT. Ykpai-
Ha IMOpIYHO excmopTyBaja 2,0-2,5 THc.
T pakiB. [lo 80% 1bOrO JEIiKATECHOTO
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tons of crayfish. Up to 80% of this delicacy
was the white Dniester crayfish Pontasta-
cus eichwaldi bessarabicus, which was
harvested in the Dniester estuary and the
Danube lakes of the Odessa region.

In 1981, as a result of an epidemic of
septocyllidrosis, up to 95% of the popu-
lation of the Dniester white crayfish died,
and its abundance decreased to 170-200
thousand individuals. Over the next 40—45
years, the population of this species was
never able to recover [1].

The main reasons for the degradation
of natural populations of white Dniester
crayfish are the epidemic of rust-spot dis-
ease (septocyllosis), which arose against
the background of a impairment of the hy-
drological regime of the Dniester estuary
as a result of regulation of the Dniester
flow, anthropogenic pollution, degradation
of natural biotopes, and increased miner-
alization. The natural population was neg-
atively affected by pressure from invasive
species and large-scale poaching. The most
vulnerable are the stages of reproduction
and early ontogenesis of crayfish, which
actually determine the development and
abundance of natural populations.

At this time, the restoration and main-
tenance of natural populations of the Dni-
ester white crayfish is possible only if ef-
fective programs for artificial reproduction
and cultivation in controlled conditions are
created.

A promising direction is the develop-
ment of an artificial propagation technolo-
gy, which includes the artificial production
of crayfish seeds and their cultivation to
viable stages in recirculation aquaculture
systems (RAS) with the subsequent in-
troduction of juveniles into natural water
bodies. This will allow optimizing the
conditions for growing juveniles in early
ontogenesis (the most vulnerable stage of
the life cycle), and effectively forming and
maintaining a high abundance of natural
populations.
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MPOAYKTY TPHIIAAaIo Ha OUIoro JHi-
CTPOBCBKOTO paka Pontastacus eichwaldi
bessarabicus, sikoro BUIOBIIOBaIN y JIHI-
CTpOBCchKOMY JuMaHi Ta [IpumyHaiicbkux
o3epax OjechbKoi 00nacTi.

VY 1981 p., BHAcCIiIOK emigemMii cenTo-
MWTHIPO3Y, 3aTHHYI0 10 95% momyssiii
01710T0 JHICTPOBCHKOIO paka, a Horo uu-
CeNbHICTh ckopotminacs jo 170-200 Tuc.
ocobuH. 3a HactynHi 40—45 pokiB momy-
JISAIIS [IBOTO BHIY TaK 1 HE 3MOIVIa BiJHO-
Butucs [1].

OCHOBHOIO ~ NPHUYHHOK  Jerpajarii
MPUPOTHUX TMOMYJSILii 6170r0 JHICTPOB-
CHKOT'O pakKa € eiJieMist ip>KaBO-TUISIMUACTOT
XBOPOOU (CENTOLMIIHAPO3Y ), IKAa BUHUKIIA
Ha T TIOPYIICHHS TiJPOJIOTIYHOTO PEXKH-
My JIHICTPOBCHKOTO JIMMaHy B pe3yJbTaTi
3aperyoBaHHs CTOKy JlHiCTpa, aHTpoIIo-
TeHHOro 3a0pyOHEHHs, Aerpajaiii mpu-
pOIHHX O10TOIIB, 3pOCTaHHS MiHepai3a-
uii. HeraTuBHO BIUIMHYIM Ha TPHPOAHY
OIS0 THCK 3 OOKY 1HBa3WBHHX BHJIIB
Ta MacIITaOHUM OpakoHbEPCHKUII BUIIOB.
HaliBpa3nmuBinmuMu € eTamny BiITBOPCHHS
Ta PaHHBOTO OHTOTEHE3y paKa, siKi BJIacHe
1 BU3HAYArOTh ()OPMYBaHHS 1 YHCEIBHICTh
TPUPOTHUX MOMYJISIIIH.

Huni BimHOBIEHHS Ta MiATPUMaHHS
MPUPOTHUX TMOMYJSILii 6170ro JHICTPOB-
CBKOTO paKka MOXKJIMBI JIMIIE 32 YMOBH
CTBOpEHHs e(EKTHBHUX IMpPOrpaM IITydY-
HOTO BINTBOPEHHS Ta BHPOIIYBaHHS B
KOHTPOJbOBAaHUX YMOBAX.

[lepcrieKTHBHUM HAIIPSIMKOM € PO3p00-
Ka 3aBOJICBKOI TEXHOJOTIi, sKa BKIIIOYAE
IITyYHE OTPUMAHHS MOCaIKOBOTO MaTepi-
ajry Ta HOro MiJPOIIYBaHHS JI0 JKUTTECTIH-
KHX CTQJIii B PEIUPKYIALIAHIN aKBaKyIh-
TypHiit cucteMi (PAC), Takox Bimomiil sk
YCTaHOBKa 3aMKHEHOTO BOIOIOCTadaHHS
(Y3B), 3 moAanpuio iHTPOIAYKII€0 MO-
Jo/i B TIpupoHi Bomoiimu. Ile mo3BonuTh
ONTUMIi3yBaTH yMOBH BHUPOIIYBaHHS MO-
JIOJIi B paHHBOMY OHTOT€He31 (HalBpa3Ju-
BIIIMI eTam >KUTTEBOTO LUKITY) Ta edek-
THBHO (POPMYBATH 1 M ATPHUMYBATH BUCOKY
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Modern scientific publications high-
light certain aspects of the biology and
breeding of river crayfishes, namely Eu-
ropean crayfish or broad-clawed crayfish
Astacus astacus (Linnaeus, 1758), Dan-
ube crayfish or narrow-clawed crayfish the
Pontastacus leptodactylus (Eschscholtz,
1823), Louisiana crawfish or red swamp
crayfish Procambarus clarkii (Girard,
1852), etc. in aquaculture conditions [2—4].
The effect of temperature, hydrochemical
regime, ration composition, stocking den-
sity and other parameters on the growth
and physiological state of juveniles has
been established [4-6].

In particular, for the broad-clawed cray-
fish and the red swamp crayfish, the de-
pendence of growth rates on stocking den-
sity, as well as the optimal ranges of tem-
peratures and feed composition, has been
established. Studies of the narrow-clawed
crayfish have shown the importance of a
combined approach — simultaneous reg-
ulation of water quality, feeding, and hy-
draulic parameters.

For the Dniester white crayfish, such
special studies have not been conducted,
and the available information is limited
to the biological and ecological character-
istics of individuals from natural popula-
tions.

Since the natural recovery of the pop-
ulation of the Dniester white crayfish is
unlikely, the development of a technology
for artificial reproduction using ultrasound
is a promising direction. This technology
will allow: obtaining crayfish seeds under
controlled conditions; growing juveniles
to viable stages, minimizing the risks of
diseases and cannibalism; introducing
formed groups into natural water bodies
to replenish the population; creating a base
for reproduction programs and population
restoration in the Dniester Estuary and ad-
jacent water systems.

In view of this, experimental studies
into the optimal cultivation parameters and

YHCENBHICTD IPUPOIHUX TTOMYIISIIIH.

VY cyuacHHMX HAayKOBHX IIyOmiKaIlisx
BHCBITIIIOIOTBCSA OKpPEeMi acrleKTH O0ioJorii
Ta pO3BEJIEHHS PIYKOBHX paKiB, a came
IIMPOKOIAJIOTO paka Astacus —astacus
(Linnaeus, 1758), By3bkomajoro paka
Pontastacus leptodactylus (Eschscholtz,
1823), kamidopHiiicCbKOro YepBOHOTO pakKa
Procambarus clarkii (Girard, 1852) Ta in-
IIMX B yMOBAaX aKBakKynsTypu [2—4]. Bera-
HOBJICHO BIUIMB Ha PicT Ta (i310IOTIYHMHA
CTaH MOJIOAI TeMIIEPaTypH, TiAPOXiMIdHO-
r0 PeXHMY, CKIaay pallioHiB, NIUILHOCTI
MOCAJIKM Ta 1HIIUX apamMeTpiB [4—06].

30kpeMa, U MIHPOKOIIAIIOTO paKa Ta
KaniQopHificbkoro 4epBOHOro0 paka BCTa-
HOBJICHO 3aJICKHICTh TEMIIIB POCTY Bij
LIJIBHOCTI TIOCAJIKHU, & TAKOXK ONTUMAJbHI
Jliara3oHu TEMIIEPaTypH 1 CKIIagy KOPMIB.
JlocipkeHHS By3bKOMANIOTo paka Mokasa-
JIY BAKITUBICTh KOMOIHOBAHOTO IT1IXOy —
OJIHOYACHOTO PETYIIOBaHHS SKOCTI BOAH,
TONIBJII Ta T1IPOTEXHIYHUX MApaMETPiB.

s Oinoro JHICTPOBCHKOTO paka Taki
CreIiaibHi TOCIIPKEHHS HEe TPOBOIUIIH, a
HasiBHA iH(popMaIlist ooMexeHa 0ioaoro-e-
KOJIOTIYHUMU XapaKTEPUCTHKAMH OCOOHMH
3 MPUPOTHUX MOIYJISIIIH.

OCKIJIBKY TIPUPOJIHE BiTHOBJICHHS YH-
CEeJIBHOCTI momyssinii 6i70ro JHICTPOB-
CBKOTO paka € MaJOHMOBIpHHM, ITEPCIEK-
TUBHUM HaIlPSIMOM BHJIA€ThCS PO3pOOKa
3aBOJICHKOI TEXHOJIOTIi MTYYHOTO BiJTBO-
peHHs i3 3acTocyBaHHsAM Y3B. Taka Tex-
HOJIOTisT JO3BOJINTE: OTPUMYBATH ITOCA KO-
BUI Marepiall y KOHTPOJILOBaHUX YMOBAX;
MiJPOILYBaTH MOJIOAb JO JKUTTECTIHKUX
cTajiil, MIHIMI3yIOUH PU3UKH 3aXBOPIO-
BaHOCTI Ta KaHiOami3My; IHTPOIYKYBaTH
c(hopMOBaHi Ipynu y NPHPOAHI BOAOHMHU
IUTSL TIOTIOBHEHHST YHMCENBHOCTI; CTBOPHTH
0a3y Ul penpoAyKIIHHUX IIPOrpaM i Bif-
HOBIICHHSI TIOMYJSAid y JIHICTPOBCHKOMY
JIMMaHi Ta CyMDKHHX BOJHUX CHCTEMaX.

3Bakaroun Ha Iie, eKCIEepPHMEHTAJIbHE
JOCHI/DKEHHS ONTHMaJIbHUX I1apaMeTpiB
KyJIGTHBYBaHHS Ta KPUTHYHHX YNHHHKIB
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critical factors of the technological process
of obtaining and growing white Dniester
crayfish seeds is important and relevant.

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

The importance of developing special-
ized biotechnology for growing this spe-
cies in the RAS is determined by the need
to restore natural populations of white
Dniester crayfish and maintain their com-
mercial abundance. Despite the existence
of separate studies devoted to the biology
and maintenance of various species of riv-
er crayfish, the problem of developing an
effective technology for artificially rearing
white Dniester crayfish in the RAS re-
mains unresolved.

There is no data in the literature on
the optimal hydrochemical conditions for
growing the species (temperature, dis-
solved oxygen concentrations, ammonia,
nitrate and nitrite content, pH, etc.), the
impact of cultivation conditions on the
growth, condition factor, development and
survival of juveniles during cultivation in
RAS. Important biotechnological aspects
such as optimal stocking density at differ-
ent stages of ontogenesis, qualitative com-
position of feeds, size of rations, feeding
technology also remain uncertain. An im-
portant, little-studied aspect is the reaction
of the crayfish to changes in keeping con-
ditions and critical factors that can lead to
technological losses.

Resolving these issues is a necessary
prerequisite for the development of effec-
tive biotechnology, which will ensure the
stable production of viable crayfish seeds
with high indicators of viability, growth
and survival.

The aim of the work is to experimental-
ly determine the optimal parameters of the
environment, stocking density, feed com-
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TEXHOJIOTTYHOTO IIPOLEeCy OTPHMAaHHS Ta
BUPOII[YBaHHS MOCAKOBOTO Marepiany 0i-
JIOTO JHICTPOBCHKOTO PaKa € BYKIUBUM Ta
aKTyaJbHHM.

BUAITEHHA HEBUPIINEHUNX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJIEMU. META POBOTH

Baxxnupicte po3poOku crieniani3osa-
HOI Oi0TEXHOJIOTIi BHPOIYBaHHS O110TO
nHicTpoBcbkoro paka B PAC (Y3B) BuzHa-
YaecThCsl HEOOX1AHICTIO BIJHOBIIEHHS MOTO
MPUPOTHUX MOMYJIALIHN Ta MiATPUMAHHS X
npoMuciioBoi wncensHocTi. [lonpu Hass-
HICTB OKPEMHUX JTOCIIIXKEHB, IPUCBTYCHUX
0i0JI0Tii Ta yTPUMAHHIO PI3HUX BUIIIB Pi-
KOBHX DakiB, mpobiema po3poOku edex-
THBHOI TEXHOJIOTIi 3aBOJICHKOTO BHPOIILY-
BaHH: O110T0 JHICTpOBCHKOTO paka B PAC
3aITUIIAETHCS HEBUPILIICHOIO.

Y piTeparypi BiJICYyTHI JJaHi IIIOZ0 ONTH-
MaJIBHUAX TI1IPOXIMIYHMX YMOB BHUPOIIY-
BaHHS BUIY (TeMIepaTypH, KOHIICHTpAIIil
PO3YMHEHOTO KUCHIO, BMICTY aMiaky, HiT-
partiB Ta HITpUTIB, Noka3HUKa pH To110),
BIUIMBY YMOB KYJIFTUBYBaHHS Ha PiCT, BIO-
JOBaHICTh, PO3BUTOK Ta BHXKUBAHICTh MO-
nofi B mporieci BupoinyBanas B PAC.

HeBu3HaueHHMH 3aJIHIIAIOTHCS TAKOXK
Takl BaKIMBI OlOTEXHOJIOTIYHI AaCIEKTH,
SK ONTHMAJbHA MNIUTBHICTH MOCAIKH Ha
PI3HUX eTarax OHTOTeHE3Y, AKICHUH CKIIaJl
KOpMIB, BEJIMYMHA PAaliOHIB, TEXHOJOTis
rofisai. BakauBuM, MalomoCiIiIKSHUM
aCIIeKTOM € peakllis OpraHi3My paka Ha
3MiHy YMOB YTPHMaHHS Ta KPUTHYHI (ak-
TOpH, SIKi 3/aTHI MPU3BECTH O TEXHOJO-
TIYHUX BTpAT.

BupiieHHs uux nutaHb € He0OXiTHOIO
MEPeyMOBOIO 1J1s1 (POpMYBaHHS €(EKTHB-
HOI TEXHOJIOTII, sIka 3a0e31e4nTh cTa0d1Ib-
HE OTPHMAaHHS >KUTTE3IATHOTO ITOCAIKO-
BOTO MaTepiainy 3 BHCOKHMH ITOKa3HUKAMHU
KHUTTECTIMKOCTI, POCTY Ta BHIKUBAHOCTI.

Mertoto poOOTH € eKCIepUMEHTaJbHe
BHU3HAYCHHS ONTHMANbHUX MapaMeTpiB
CepeoBHUIIIa, IIUIBHOCTI MOCAIKH, CKIATy

SELECTION, GENETICS AND BIOTECHNOLOGY



R. SYDORAK

position and feeding regime on the biolog-
ical and physiological parameters of white
Dniester crayfish juveniles when growing
crayfish seeds in RAS.

MATERIALS AND METHODS

The study was conducted in 2022-
2025. Materials were collected during ex-
peditions to the Dniester Estuary and the
Danube lakes Yalpug and Kugurluy from
commercial fishing gear (fyke nets). The
raw weight of larvae and juveniles of the
Dniester white crayfish were obtained us-
ing analytical scales VL-220M and lab-
oratory electronic scales OHAUS SPU.
Before weighing, the juveniles were dried
with filter paper. The size of the larvae was
determined using an eyepiece micrometer,
under an MBS-10 microscope, older ju-
veniles were measured with a caliper or a
regular ruler.

Express analysis of hydrochemical
parameters of the environment was car-
ried out using the following devices:
“ECOTEST-2000 T” (O,; NO,; NO,; NH,*;

phosphates), thermo-oximeter “Azha-
10IM” (TOS; O2) and “PH meter-150 M
(pH).

The maintenance of broodstock,

spawning, and rearing of white Dniester
crayfish juveniles were carried out in ex-
perimental facilities of a RAS. The instal-
lation included three tanks with a capacity
of 0.5 tons each, combined into a closed
system with blocks: mechanical and bio-
logical treatment and water treatment.

Mechanical water purification included
two stages (coarse and fine). The submers-
ible biological filter consisted of cassettes
loaded with special polyethylene granules,
on which, in fact, a film of nitrifying mi-
croalgae grew.

A mechanical filter cleaned the water of
food residues, suspended organic and in-
organic particles. The biological filter en-
sured the effective transformation of toxic
nitrogen compounds into non-toxic forms,

KOPMIB Ta peXHUMY TOJIBII Ha 6ioa0ro-di-
310JI0T14YHI OKA3HUKHA MOJIOAI OLJIOro mHi-
CTPOBCHKOTO paka IpH BHPOIYBaHHI IO-
cazaxoBoro marepiany B PAC.

MATEPIAJIM TA METOAU

HocmimkeHHss TPOBOAWIN  MIPOTITOM
20222025 pp. Marepiamm BijgOupanu B
SKCIeMUIisIX Ha J[HICTPOBCHKHI JMMaH Ta
npuayHaceKi o3epa SAmmyr i Kyrypnyit i3
MIPOMUCIIOBHX 3HapsIb JOBYy (Arepis). s
BU3HAYCHHS CHPOI MacH JIMINHOK Ta MOJIOIi
OL10r0 JHICTPOBCHKOTO paka BUKOPHCTOBY-
Baym aHajiTi4Hi Barx BJI-220M Ta mabo-
paropHi enextponHi Baru «OHAUS SPU».
[Nepen 3BaxyBaHHAM MOJIOIB OOCYIITyBaJIH
¢insTpyBaIbHUM ManepoM. Po3mipu muyu-
HOK BH3HAYaJ{ 32 JIOIOMOTOIO OKYJISIP-Mi-
KpomeTpa mia mikpockoriom MBC-10, mo-
JIOMb CTapIIOTO BiKy BUMIPIOBAIN ITAHTCH-
LUPKYJIeM a00 3BUYaHHOIO JIHIHKOIO.

Excnpec-ananiz rigpoxiMiuHuUX Iia-
pameTpiB cepenoBHILA 3AIHCHIOBAIN 3a
noriomororo mipunanis «kEKOTECT-2000
T» (0,; NO,; NO;; NH,"; pocdarn), Tep-
MookcumeTpa «Asxa-101M» (TOC; O,) ta
«PH metpa-150 M (pH).

YTpuUMaHHS TUTITHAKIB, HEPECT Ta IIiJI-
POIIyBaHHSI MOJIO/I O1JIOTO JHICTPOBCHKO-
TO paka IPOBOIMIN B €KCIICPIMEHTATIBHIX
YCTaHOBKaX i3 3aMKHEHHM BOJIOIIOCTaYaH-
HSM. YCTaHOBKa BKJIOYaJIa TPU €MHOCTI
00’emom 10 0,5 T, 00’€JHAH] B 3aMKHEHY
cucTeMy 3 OIIOKaMH MeXaHidHOi 1 6ioJo-
TiYHOT OYUCTKH Ta BOJOMIATOTOBKH.

MexaHiuHEe OYHUINEHHS BOAM MPOXOIH-
70 B /1Ba eTanu (rpy0e Ta ToHKe). 3aHype-
HUH GilooriuHMiA QiIBTp CKIamaBcs i3 Ka-
CET, 3aBaHTAKCHUX CIICIiaJbHUMH TIOJTie-
THJICHOBUMH TPaHYJIaMH, Ha SKHX, BIACHE,
1 HapocTala IUIIBKa HITPOoQiKyBaJIbHUX
MIKpOBOIOPOCTEH.

MexaHiuHuil QiIbTp OYMIYBaB BOIY
BiJl 3aJIMIIKIB KOPMY, 3aBHCJIMX OpIaHiy-
HUX Ta HEOpraHiyHUX 4acToK. bionoriy-
HUll  ineTp 3a0e3neuyBaB  e(EKTHUBHY
TpaHC(OPMAILII0 TOKCHMYHUX a30THCTUX
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as well as purification from excesses of
other biogenic elements.

The water treatment unit, using an au-
tomated system, maintained optimal (set)
temperature and hydrochemical param-
eters of water in the RAS throughout the
entire growing period.

Biological analysis of the obtained ma-
terial was carried out at the laboratory of
the Department of Aquatic Bioresources
and Aquaculture of I. I. Mechnikov Odessa
National University.

The effect of the hydrochemical re-
gime, the composition and size of rations
for juveniles from different age groups,
and the stocking density on the survival,
growth, and development of larvae and
early juveniles was determined.

Fulton’s condition factor (K) was cal-
culated using the formula:

K =W/L3 x 100,

where W is weight, g;

L is total length in mm.

Statistical processing of the obtained
results was carried out in accordance with
generally accepted methods using the MS
Excel 2010 package.

STUDY RESULTS
AND THEIR DISCUSSION

The dynamics of growth and survival
of white Dniester crayfish juveniles in the
RAS at all stages of ontogenesis depends
on fluctuations in the main hydrochemical
parameters. In order to establish critical
limits for optimal development of crayfish
juveniles in RAS, daily monitoring of pH,
dissolved oxygen concentration, ammonia
(NHs/NH4"), nitrites (NOz") and nitrates
(NOs") was carried out.

Optimal ranges of hydrochemical pa-
rameters have been established that ensure
maximum growth rate and high survival of
juvenile crayfish in the RAS at all stages of
cultivation (Table 1).

A stable hydrochemical regime of the

CIIONYK y HETOKCHYHI ()OpMH, a TaKOXK
OYUILIEHHS BiJ HAIUIIKIB 1HIINX OlOreH-
HUX €JIEMEHTIB.

Biiok BONOMIATOTOBKHM 3a JOIOMOTOIO
AaBTOMATHU30BAaHOI CHCTEMH IiITPHMYBAaB
ONTUMAaJbHI (331aH1) TeMIEepaTypHi Ta Tij-
poximiuHi mapamerpu Boau B Y3B mpors-
TOM BCHOT'O MIEPiOy BUPOIIYyBAHHS.

Bionoriunmii aHami3 OTPUMAHOTO Ma-
Tepiany MPOBOAWIU B nabopatopii kxade-
JIpH BOITHUX 010pecypciB Ta aKBaKyJIBTYPH
OnechKOro HaIiOHAJBHOTO YHIBEPCUTETY
im. L. I. Meunmxkoga.

Bu3Hayany BIUIMB Ha BIDKHBAHHS, PiCT
Ta PO3BUTOK JIMYMHOK 1 PaHHBOI MOJIOJI
T1IPOXIMIYHOTO PEXUMY, CKIaay Ta BENU-
YIHH PAIiOHIB JIJIS1 MOJIOZI Pi3HUX BIKOBUX
TPy, MIIBHOCTI MOCAIKH.

Koegimient Bromoanocri 3a @ymsToHOM
(K) pozpaxoByBainu 3riiHO 3 (hOpMYIOL0:

K =W/L? x 100,

ne W —wmaca, 1;

L — nomxuHa 3arajabHa, MM.

CraructuuHy O0OpOOKYy pe3ynbTaTiB
JOCIIKEHHS 3IiHCHIOBAJIM BIJANOBIAHO
JI0 3araJbHONPUIHATHX METOJIB i3 BHUKO-
PHCTaHHAM HPUKIATHAX MPOTpaM ITaKeTa
«Microsoft Excel — 2010»

PE3YJIIBTATH AJOCJIIAXEHDb
TA IX OBTOBOPEHHS

JluHamika pocTy Ta BIDKUBAHHS MOJIO-
Jli OLIOTO JTHICTPOBCHKOTO paka B Y3B Ha
BCIX CTQ/IiSIX OHTOTEHE3Y 3aJICKUTh BiJl KO-
JUBaHb OCHOBHHUX TiAPOXIMIYHUX Mapame-
TpiB. 3 METOIO0 BCTAHOBJICHHS KPUTHIHHUX
MEX ISl ONTHMAIBHOTO PO3BUTKY MOJOI
paka B PEHUPKYIAMIHHAX CHCTEMaX IIpo-
BOJIMJIM IIOJICHHUN MOHITOPHHT MOKa3HU-
ka pH, KoHIIeHTpamii po3YnHEHOTO KUCHIO
(O2), amiaky (NHs/NH4"), HiTpuTi (NO2")
i mitparis (NOs").

BcraHoBIeHO ONTUMANBHI JTialia30HU
TiIPOXiMIYHUX TIapaMeTpiB, sKi 3abe3Ie-
9yIOTh MaKCHMaJIBHUI TEMI POCTY Ta BU-
COKY BH)KHBaHICTh MOJIOZI pakiB B Y3B Ha
BCIX eTamax BUpoIlyBaHHA (Tadi. 1).
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Table 1. Optimal hydrochemical parameters of the environment for growing
white Dniester crayfish in a recirculating aquaculture system (from larval to juve-

nile stage)

Indicator | Optimal range | Critical level for survival
pH 7.2-8.0 <6.50or >8.5
Dissolved oxygen >6.0 mg/| <4.0 mg/l
Ammonia (NH,*) <0.02 mg/I >0.05 mg/I
Nitrites (NO,") <0.1 mg/l >0.3 mg/I
Nitrates (NO,") <40 mg/I >80 mg/I

RAS cultivation tanks, within the specified
range, and its constant control (preferably
automatic according to a given program)
is a critically important factor that ensures
effective cultivation of crayfish in RAS.

One of the key environmental factors
that determines the intensity of all physi-
ological processes in aquatic organisms
is water temperature. It directly affects a
number of behavioral indicators of the or-
ganism, regulates the rate of metabolic pro-
cesses, the frequency of molting, growth
rates, survival rate, and overall resistance
to stress factors. In addition, temperature
determines the organism’s susceptibility
to diseases, affects the size of daily rations
and the efficiency of assimilation of nutri-
ents from feed. Temperature control in ar-
tificial cultivation is a critically important
element of the biotechnology of freshwater
crayfish cultivation, especially at the stage
of early ontogenesis.

It has been experimentally established
that the most favourable for cultivation is
a variable temperature regime. Tempera-
ture fluctuations within 21-24°C ensured
the maximum growth rate and survival of
individuals during the period of cultivation
in the RAS (Table 2).

Stocking density is also one of the key
factors that determines the success of rear-
ing juvenile crayfish in RAS. Excessive
density inhibits growth, causes stress, in-
creases cannibalism and provokes oxygen
and feed shortages, while insufficient den-
sity leads to inefficient use of space and
system resources.

CtaluIbHUH TIAPOXIMIYHUH PEKHUM BH-
pomryBansHHX OaceiiHiB PAC y mexax 3a-
3HAYEHOTO Jiara30Hy Ta HOTro MOCTIHHHMA
KOHTPOJIH (0akaHO aBTOMaTHYHUI 3a 3a/1a-
HOIO TIPOTPaMOI0) € KPUTHIHO BaXKIIUBUM
¢axropom, skuii 3abesneuye edexkTHBHE
BUpoIyBaHHA pakiB y PAC.

OnmHUM 13 KITIOYOBHX EKOJIOTTYHHX (haK-
TOpIB, KW BHU3HAYa€ IHTCHCHUBHICTH BCIX
¢i3ionoriyHUX TpoOIeciB y TiApoOioHTIB,
€ Temrieparypa Bomu. BoHa Oesmocepen-
HBO BILUIMBA€E Ha HHU3KY IMOBEHIHKOBUX IIO-
Ka3HUKIB OpraHi3My, PEryiIlo€ IIBHIKICTH
METa0ONIYHHUX MPOIIECIB, YaCTOTY JIMHBOK,
TEMITH POCTY, PiBEHb BIDKMBAHOCTI Ta 3a-
rajbHy CTIMKICTh 10 CTPECOBUX YHHHUKIB.
Kpim Toro, Temmeparypa BU3HA4AE TyTIIH-
BICTb OpraHi3My 110 3aXBOPIOBAHb, BIUIHBAE
Ha BEJMYMHY ITOOOBHX pamlioHIB Ta edek-
THUBHICTh 3aCBOEHHS TIOKUBHHUX PEYOBHH
i3 kopmy. KoHTpone TemmeparypHoro pe-
KUMY B YMOBaX INTYYHOTO BUPOIYBaHHS
€ KPUTHYHO BOKIIUBHM €IEMECHTOM TEXHO-
JI0Tii KyJIBTUBYBaHHS IPiCHOBOAHUX PAKIiB,
0COOIIMBO Ha €Tami PaHHEOTO OHTOTCHE3Y.

ExcrieppMeHTanbHO BCTAHOBJIECHO, IO
HAMCIIPUSATINBIIINM JJIsI BUPOLILYBAaHHS €
3MiHHMH TemneparypHuil pexxum. Komu-
BaHHS TeMIiepatypu B Mexax 21-24°C 3a-
Oe3neuyBaid MaKCUMAQJIBHUH TEMII POCTY
Ta BIDKHBaHHS OCOOMH B IEPiof] BUPOIILY-
BanHs B PAC (ta0m. 2).

LinbHICTh HOCAAKH € OTHUM 13 KIIIO-
YOBUX YMHHHMKIB, SIKUH BH3HA4Ya€ YCIiII-
HICTH BHpOILYBaHHS MOJOAI paka B Y3B.
HanMmipHa mingpHICT TaNbMYye€ PicT, CIpH-
YHHSE CTPEC, MOCUIIOE KaHiOami3M, Mmpo-
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Table 2. Effect of water temperature on the efficiency of cultivation of white Dni-
ester crayfish in a RAS (from larval to juvenile stage)

Effect on the juveniles

Optimal range for the life of juvenile crayfish from larval to juvenile

Inhibition of all physiological processes. Stopping nutrition and growth

Temperature (°C) |

<15°C Stopping growth, refusal of feed
17-18 °C Slow growth, low activity, poor response to food
21-24°C

stages. Maximum rations, growth rate and survival

25-26°C

>27 °C Risk of hypoxia, disruption of normal molting pattern

>29 °C

Stopping all physiological processes, stress and lethality (upper limit)

The effect of the stocking density of
juvenile white Dniester crayfish of dif-
ferent ages (stage I-II larvae, postlarvae,
juveniles) when grown in a RAS on sur-
vival, growth index (mass/length), number
of molts, and intensity of intraspecific ag-
gression was experimentally investigated
(Fig. 1).

The effect of stocking density on the
survival of juvenile crayfish in the RAS
was experimentally investigated under
optimal hydrochemical and temperature
conditions of cultivation, feeding with ar-
tificial feeds, and the presence of a suffi-
cient number of hiding places. It has been
established that sticking density depended
on the stage of ontogenesis. The stock-

1000
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200

100

Stages 1 Larvae Post-larvae

60
40
Bl -

Juvenile (1 months)

BOKY€ JC(IIUT KHCHIO Ta KOPMY, a HEeJlo-
CTaTHA — Bele 10 Hee(EeKTHUBHOTO BHKO-
PHUCTaHHS POCTOPY Ta PECypPCiB CUCTEMHU.
ExcnepumeHnTanbHO JIOCITIKEHO
BILUIMB IIIJIBHOCTI ITOCAIKU MOJIONi O110T0
JHICTPOBCHKOTO paka pi3HOro BiKy (Jiu-
gypaka I-11 cramii, MOCTAMYHMHKH, IOBe-
H1JIbHI 0COOMHN) IPY BUpOLyBaHHi B Y3B
Ha BW)KHUBaHICTb, 1HICKC POCTy (Maca/moB-
JKWHA), KUIBKICTh JINHBOK, 1HTEHCUBHICTH
BHYTPIIIHBOBHI0BO] arpecii (puc. 1).
ExcnepumeHnTanbHO JIOCITIKEHO
BIUIMB IIIJIBHOCTI MOCAIKN Ha BHKUBAHHS
MoJoi paka B Y3B mpu onTuMaibHOMY
TiIPOXIMIYHOMY Ta TEMIIEpaTypHOMY pe-
XKUM1 BHUPOIIYBaHHS, TOAIBII IITYYHHUMH
KOpMaMH Ta HasBHOCTI JOCTAaTHBOI KiJlb-

120

100
97.

90
85 80

Survival potential (%)

Juvenile (2-3
months)

Juvenile (5-6
months)

Stage of development

Fig. 1. The survival rate dependence for white Dniester crayfish from different
age groups on stocking density in a recirculation aquaculture system
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ing density of 800—1000 ind./m? ensured
survival of up to 35%-50% of Ist stage
larvae, while maintaining a high growth
rate. A prerequisite for normal growth and
survival of juvenile crayfish is also sorting
individuals by size and reducing stocking
density after each molting.

At the postlarvae stage, the optimal
stocking density is 400-600 ind./m?. The
survival rate of postlarvae crayfish in-
creased from 60% to 75%.

For juveniles aged 1 month, the opti-
mal stocking density is 200-300 ind./m?.
The survival rate of juveniles increased by
80%-90%.

For juvenile crayfish aged 2—3 months,
the optimal stocking density is 100-150
ind./m?, which ensures the survival of 85—
95% of individuals.

For the juvenile stage, the optimal
stocking density is 50-70 ind./m?, which
ensures the survival of over 95% of the
crayfish. Sorting by size and reducing
stocking density as they grow has a pos-
itive effect on survival, reduces cannibal-
ism, and promotes uniform growth.

Thus, an adaptive strategy for manag-
ing stocking density is an essential element
of the technology for growing white Dni-
ester crayfish seeds in RAS.

Effective nutrition is a critical fac-
tor determining the growth, survival, and
physiological condition of juvenile fresh-
water crayfish in intensive culture. A com-
parative assessment of the effect of three
types of feed — natural (fresh chironomid
larvae, minced fish and chicken meat with
the addition of ground chicken eggshells),
combined (a mixture of natural and artifi-
cial feed) and artificial (specialized artifi-
cial feeds for crustaceans) — on the biome-
tric parameters of juvenile white Dniester
crayfish was conducted.

Three experimental groups of crayfish
juveniles (100 ind. each), 30 days old, ob-
tained from the same batch of eggs, were
kept under the same conditions (stocking

KOCTI CXOBaHOK. BcTaHOBIIEHO, IO IIiJIb-
HICTh TIOCAJIKU 3aJICKHUTD BiJI CTaJil OHTO-
renesy. linpHICTH IOCaTKK Ha piBHI 800—
1000 ex3./m* 3abe3medyBajia BUKUBaHHS
o 35-50%, muumHOK 1 cramii, mpu 30e-
PEKEHHI BUCOKOTO TeMIry pocTy. O00B’s13-
KOBOIO YMOBOIO HOPMAaJIbHOTO POCTY Ta
BIDKMBAHHS MOJIOJII € TaKOX COPTYBaHHS
0COOMH 3a PO3MIpOM Ta 3MEHIIICHHS IIiJTh-
HOCTI TMIOCAJIKU MiCIsI KOKHOT JINHBKH.

Ha erami micIsUITMYMHKA ONTHMAaTbHA
IUIBHICTE mocaaku craHoBUTL 400-600
ek3./M?. BIKHBaHICT, MOJIOMI TPH IIBOMY
3pocrana Bix 60 1o 75%.

Jliist Moozl BikoM 1 MicCSIIb ONITHMAJTb-
HOIO € LIIBHICTE ITOcaakyd B Mexax 200—
300 ex3./M?, 3a SKOI BYJKHBAHICTH MOJOII
3pocrana 10 80-90%.

st Mojoai BikoM 2—3 MiCSIl ONTH-
MaJlbHa HIUTBHICTh MOCAAKK Ha piBHI 100—
150 ex3./mM? 3abe3rneuyBajia BHIKUBAHHS
85-95% moomi.

3a onTUMAaIBHOI [UIS FOBEHUIBHOI CTa-
mii miIpHOCTI mocagku B Mexax 50-70
€K3./M?> BIDKMBaHHS MEpeBHITyBaI0 95%
ocobuH. CopTyBaHHS 3a pO3MIpOM Ta
3MEHIICHHS IIUIFHOCTI TIOCAIKUA y Mipy
pOCTY MO3WTHUBHO BIUIMBAE HA BHIKHBA-
HICTh, 3HIDKYE piBeHb KaHiOami3My Ta
CIpusie PIBHOMIPHOMY POCTY.

TakuM YHHOM, amanTHBHA CTPATeTis
KepyBaHHSI IIJIbHICTIO MTOCAKHU € 000B’ 3~
KOBUM €JIEMEHTOM TEXHOJIOTII BHPOIIY-
BaHHS TIOCAJKOBOTO Marepiany Oinoro
THICTPOBCHKOTO paka B PAC.

EdexTuBHEe >KUBJIEHHS € KPUTHYHHM
YUHHUKOM, IO BH3HAYa€ pICT, BWKU-
BaHICTh Ta (i3i0NOTIYHUN CTaH MOJOAI
MPICHOBOJAHUX PaKiB INPH IHTEHCHUBHOMY
KyJIbTHBYBaHHi. [IpoBeeHO MOPIBHSIIBHY
OIIIHKY BIUIMBY TPHOX THITIB KOPMIB —
IPUPOTHOrO (CBIKUMHU JIMUMHKAMHU Xipo-
HOMIJI, (papireM i3 pud’si9oro Ta KypsSdoro
M’sica 3 JIOJJaBaHHsIM MEPETEPTUX IIKapa-
JIYTI 13 KypslYuX SI€IB ), KOMOIHOBAHOTO (Cy-
MIIlI HATYPaJIbHOTO Ta IITYYHOTO KOPMY)
Ta MTYYHOTO (CIeMiaTi30BaHuX MITYYHUX
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density, temperature, hydrochemical re-
gime, etc.).

Feed was provided twice a day. The
diet was 5% of the weight of the individu-
als. The duration of the experiment was 45
days. After the completion of the study, bi-
ometrics of a sample from each group (30
specimens) was carried out, according to
the following parameters: W avg. (average
weight), mg; L (total body length), mm,;
K (Fulton’s condition factor, K = W/L? x
100), survival rate (%).

The results of rearing juvenile cray-
fish using diets of different composition
showed that the use of artificial feed pro-
vided the highest rates of linear and weight
growth of juveniles. The worst growth
rates were observed in the group of juve-
nile crayfish that received the natural feed
(Fig. 2).

The experimental group of crayfish that
received artificial food also had the highest
survival and fattening rates. All control in-
dicators of the third experimental group of
juveniles were significantly different (p <
0.05) from those of other groups.

The use of a mixture of artificial and
natural live feed (combined feed) showed
intermediate results, allowing to partially
compensate for the shortcomings of natu-
ral feed due to the balanced composition
and stable availability of nutrients.

70,76

Granulated feed i 19,

WMMW//////MMOO

KOPMIB JUIS pakoIoJIiOHNX) — Ha OioMme-
TPUYHI TOKAa3HUKH MOJIOAlI Oinoro mHi-
CTPOBCHKOTO paKa.

Tpu eKkcrepUMEHTANbHI TPYIH MOJIO-
ni pakiB (o 100 oco6un), Bikom 30 10,
OTPUMAaHMX BiJl OfHi€l maprTil ikpu, yTpu-
MyBaJld B OJHAKOBHX yMOBax (IIUIBHICTH
MOCAJKH, TeMIeparypa, TiApoXiMiuHUH
PEXHUM TOIIIO).

Kopm BHOcwn nBiui Ha 100y. Pamion
ckiIanaB 5% Bix Macu ocoouH. TpuBaIicTh
excriepumenty — 45 ni06. [Ticns 3aBepiieH-
HS JIOCITIJDKEHHS TIPOBOIIIIM 010METpito
BuOipku 3 koxHoi rpymu (30 ek3.) 3a Ha-
CTYITHUMH Tapamerpamu: W cep. (cepemts
Maca), MT; L (3arainpHa JOBXKHHA Tijia), MM;
K (koedimienT BromoBanocti 3a DynbTo-
HoM, K = W/L? x 100), BrmkuBaHocTi (%).

PesyneraTu BUpOIIyBaHHSI MOJIOI paka
3 BUKOPUCTaHHAM DPIi3HUX 3a CKJIAJIOM pa-
IIOHIB TTOKA3aJIH, IO TOMIBIS INTYYHHM
KOpMOM 3a0e3rneunsia HalBHILI MMOKa3HU-
KH JIIHIHOTO Ta BaroBOTO POCTY MOJIOI.
Haifripimi nmokasHMKH POCTY BigMidasucs
B IpyIi MOJIOJI, IKa OTPUMYBaJIa IPUPOIHI
KopMHu (puc. 2).

VY mocmigHii TPy pakiB, SKi OTPUMY-
BaJI IITY4YHI KOPMH, CIIOCTEpIrajamcs Ta-
KO)K HABHII TTOKa3HWKW BIDKUBAHHS Ta
BrOJIOBAHOCTi. B¢l KOHTPONBHI MOKa3HUKY
TPETHOI EKCIIEPUMEHTANBHOI IPYIIA MOJIO-
Il ToCcTOBipHO BinpizHsuncs (p < 0,05) Bix

1
A Y 230

%//{/3/////////////////////////////////////////////////%85

Mixed feed

Natural food
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‘ : 2
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# Survival potential, %
m Condition score (C)
Total length, mm
" Average body weight, mg

100

150 200

Granulated feed
90
0,76
19,1
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250
Mixed feed
85
0,73
18,6
212

Fig. 2. Comparison of the effectiveness of different types of feed on growth and

weight of white Dniester crayfish
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The use of natural feed had the lowest
rates, which may be a consequence of un-
stable nutrient content and difficulties with
dosing. All parameters in this variant of
the experiment were significantly lower
than those in individuals of groups 2 and
3, which indicates the feasibility of using
artificial, balanced feeds at the early stages
of ontogenesis during intensive cultivation
of juvenile crayfish in RAS.

However, as our experience showed,
the combined use of artificial and live feeds
during the transition period, after molting,
can increase the efficiency of growing ju-
veniles.

Monitoring the health of juvenile fresh-
water crayfish in RAS is an important con-
dition for effective cultivation. During cul-
tivation, pathologies can occur as a result
of violations of the hydrochemical regime,
stocking density, poor-quality feed, fungal
and bacterial diseases, and other factors
(Table 3).

The highest frequency of occurrence of
pathologies is observed in the early stages
of ontogenesis (larva—postlarva), which is
due to high stocking density, weakness of
the integuments and vulnerability to hy-
poxia.

The frequency of pathology is signif-
icantly reduced after the molting cycle is
stabilized and the transition to balanced
artificial feeding.

The risk of fungal infections increases
with disturbances in water exchange, tem-
perature and hydrochemical growing con-
ditions, excessively high stocking density
and as a result of mechanical damage to
the shell.

To prevent the appearance of patholo-
gy, it is recommended:

1. Ensuring stable aeration (O, concen-
tration > 6 mg/l) during all stages of cul-
tivation.

2. Introduction of iodine baths or pe-
riodic sanitation using safe antiseptics at
early signs of mycosis.

MMOKAa3HUKIB THIIUX TPYII.

BukopucTtaHHsl CyMmilli IITY4HOTO Ta
MIPUPOIHOTO KHBOTO KOpMY (KOMOiHOBa-
HUI KOpM) MOKa3aJ0 MPOMIXKHI pe3ynbTa-
TH, TO3BOJITIOYN YaCTKOBO KOMIIEHCYBAaTH
HEJIOTIKH HaTypaJbHOTO KOPMY, 3aBISIKH
30a1aHCOBAHOMY CKJIJly Ta CTaOiIbHIH
JIOCTYITHOCTI TOUBHUX PEUOBHH.

BukopuctaHHsS TPUPOTHOTO KOPMY
MaJI0 HaWHIKYI MOKA3HUKH, [0 MOXE
OyTH HACIIJKOM HECTaOIIbHOTO BMICTY
MOXXMBHUX PEUYOBHH Ta CKIAIHOLIAMHU 13
I03yBaHHAM. BCi MOKa3HUKM y IIbOMY Ba-
piaHTi eKclepUMEHTy Oyau JOCTOBIpHO
HWKYUMH, HIXK y 0coOuH 2 1 3 rpym, 1o
CBIAYUTH PO JOIUIBHICTE BUKOPUCTAHHS
MITYYHUX, 30a]JaHCOBAaHUX KOPMIB Ha paH-
HiX eTarax OHTOTeHEe3y IIPU IHTEHCUBHOMY
BHPOITyBaHHI Mool pakiB B PAC.

Pa3oM 3 TuM, sSIK [TOKa3aB Hall JOCBi,
KOMOIHOBaHE BUKOPUCTAHHS INTYYHHX Ta
XKMBUX KOPMIB y HepexifHuil nepion, mic-
T TUHBKY, 37[aTHE MiIBUINUTH e()EKTUB-
HICTb BUPOIIYBaHHS MOJIO].

KoHTponb 310poB’s MONOAi TMpiCHO-
BOJHUX pakiB y PAC € BaXIJIUBOIO YMOBOIO
e(eKTUBHOTO BHPOIIyBaHHsI. Y TMporeci
KyJIBTHBYBaHHsI MATOJOTii MOXYTh BHHH-
KaTH SIK pe3yJbTaT MOPYIMIEHHs Tiapoxi-
MIYHOTO PEXHUMY, HIUIBHOCTI TOCAAKH,
BUKOPHCTAHHS HESKICHOTO KOpMY, B pe-
3ynbTaTi TPHOKOBUX Ta OakTepialbHUX 3a-
XBOPIOBaHb Ta 1HINX YHHHUKIB (Ta01. 3).

Haituactimme maromorii cmocrtepira-
IOTbCI HAa paHHIX eTamax OHTOTCHE3y
(TMYMHKa—TIOCTIMYHMHKA), 10 3YMOBJIEHO
BHMCOKOIO IIIJILHICTIO IMOCAAKH, CIIA0KICTIO
MOKPHBIB Ta BPa3IUBICTIO JO TiMOKCII.

Yacrora narTosorii 3HaYHO 3HHXKY€EThCS
micis crabinizanii MUKy TUHBOK Ta Imepe-
X0y Ha 30aTaHCOBaHYy TOMIBIIO IITYIHIM
KOPMOM.

Pusuk rpubkoBHX 1HQEKITi# miaBUIIy-
€ThCs TIPU MOPYIIEHHSX BOXOOOMIHY, TeM-
MEPAaTYpPHOTO Ta TiAPOXIMIYHOTO PEKH-
My BHPOIIYBaHHS, 3a HaJMIpHO BHCOKOL
IIUTEHOCTI ITOCAJIKK Ta B PE3YJIbTATI MeXa-
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Table 3. Results of monitoring the physiological growth of juvenile white Dniester

crayfish in the process of development

Observation results

Stage of development | Frequency of pathology (%) |
Larvae, stage |-l 25-30%
Postlarvae, 10-20 days 18-22 %
Juvenile (1 months) 10-15%
Juvenile (2-3 months) 5-10%
Juvenile (5-6 months) <5%

Hypoxia, molting disorders
Traumatism, cannibalism

Microtrauma, unsuccessful
(incomplete) molting

Fungal infections, loss of limbs, and
other injuries

Sporadic injuries, growth disorders

3. Systematic sorting to reduce canni-
balistic aggression and trauma.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The study established some optimal
biotechnological parameters for growing
stocking material of white Dniester cray-
fish in conditions of a recirculation aqua-
culture system (RAS).

A temperature regime within 21-24°C
is the optimal range for growing juvenile
crayfish from the larval to juvenile stages.

Optimal hydrochemical parameters of
the growing environment were established
to ensure high survival and intensive
growth of juvenile crayfish.

Optimal stocking density for each age
stage is crucial for preventing stress, re-
ducing aggression and losses. The best
results were obtained with a gradual de-
crease in density — from 800-1000 ind./
m? at the larval stage to 50-70 ind./m? at
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HIYHUX YIIKOKEHb TIOKPHBIB.

Jlns 3anmoGiraHHs MOsIBI MATOJIOTIi pe-
KOMEH/IOBaHO:

1. 3abe3neueHHs cTaOiMBbHOI aeparrii
(KOHIIEHTpAaIlis O2 > 6 Mr/aM®) mpoTArom
yCiX eTariB BUPOIYBaHHS.

2. Benenns romoBaHux BaHH abo Iie-
ploanvHOi caHaIlii 3 BUKOPUCTAHHIM Oe3-
MEYHUX AaHTHUCENTHKIB (HAPUKIIaJl, METH-
JICHOBOTO CHHBOTO) TIPU PaHHIX O3HAKAX
MIKO3Y.

3. CuctemaTyHe COPTYBaHHA  JUId
3MEHIIeHHS arpecii, kKaHidanizMy Ta Tpas-
MYBaHHSL.

BUCHOBKMHM TA NEPCIIEKTUBH
HOJAJBIIOTO PO3BUTKY

VY pesynbraTri IOCHITKEHHS BCTaHOB-
JIEHO €Ki OINTUMAJIbHI TEXHOJIOTYHI
napaMeTpu BUPOIILYBaHHA IOCATKOBOTO
Marepiary OiJIOTO JHICTPOBCHKOTO paka
B YMOBax 3aMKHEHHUX PEIUPKYIAIIHHAX
cuctem PAC.

TemneparypHuil pexxuM y Mexax 21—
24°C € oNTUMAIILHUM Iialla30HOM IS BU-
POIIyBaHHSI MOJIOA1 paka BiJi JTMYUHKOBOL
J10 IOBEHAJBbHOI cTail.

BcranoBneHi onTHMaibHI TiApOXiMid-
Hi TTapaMeTpH CEepelOBHINA ISl BHPOIIY-
BaHHA, Ki 3a0€311eUyI0Th BUCOKY BH)KHBA-
HICTh Ta IHTCHCUBHUH PICT MOJIOI.

OnruMaiibHa HIIBHICTE IOCAAKU IS
KOXKHOI BIKOBOi CTajii Mae BHpiIIaib-
HE 3HA4YEHHS AT MPO(DITAKTHKU CTpecy,
3MEHIIICHHs arpecii Ta BTpar. Haiikparii
pe3yNbTaTd OTPUMAHO TMPH MOETATHOMY

SELECTION, GENETICS AND BIOTECHNOLOGY
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the juvenile stage. Survival at this stocking
density increases from 35%-50% (in lar-
vae stage) to > 95% in juvenile stage.

It was found that linear and weight
growth, survival, and fattening in the ex-
perimental group of juvenile crayfish that
received artificial feed were significantly
higher (p < 0.05) compared to juvenile in-
dividuals that received live or a mixture of
live and artificial feed.
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B OpraHi3aimii eKCIIepUMEHTIB, TEXHIid-
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