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Purpose. To substantiate the importance and
assess the effectiveness of artificial technologies
for growing white Dniester crayfish (Pontastacus
eichwaldi bessarabicus Brodsky, 1967) for the
preservation and restoration of natural popula-
tions based on the results of stocking grown juve-
niles into Lake Kugurluy.

Methodology. The material for the study was
grown juvenile crayfish obtained in the conditions
of a recirculating aquaculture system (RAS) as
well as juveniles of a similar age from the natu-
ral population of Lake Kugurluy (control). During
the growing process, combined feeds were used
and the stocking density was adjusted depend-
ing on their age and size. The quality of stocking
material was assessed by survival, morphometric
parameters and the absence of pathologies and
damage. Before release, the juvenile was accli-
matized, after which they were stocked into the
isolated water area of Lake Kugurluy with the
presence of natural shelters and sufficient food
supply; further field monitoring of the abun-
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Mema. Ob6rpyHmysamu 3HaQ4yeHHA ma ouyi-
HUMU epeKkmusHicmb 30800CbKUX MeXHO02ill
8UPOWYBAHHA 6in020 OHICMPOBCLKO20 paKa
Pontastacus eichwaldi bessarabicus (Brodsky,
1967) 0ns 36epexceHHsA [ 8i0HO8MAEHHA NPUPOO-
Hux nonynayili 3a pezynbmamamu eceneHHa nio-
pouweHoi Mos00i 8 03. Kyaypnydi.

Memooduka. Mamepianom cnyaysana niopo-
weHa mosnodsb PaKa, OMpUMAaHa 8 YMO8AX peyu-
pKynayitiHoi akeakynemypHoi cucmemu (PAC), a
maKox# Moa00b aHA02iYHO20 iKY 3 MPUPOOHOI
nonynaayii 03. Kyaypayii (koHmpons). Y npoue-
Ci 8UPOWYBAHHA 30CMOCOB8Y8AAU KOMbIHOBAHI
KOpMU ma pezyntosanu WinbHicme nocaoku
3anexcHO 8i0 8iKy i po3mipy ocobuH. Akicme no-
ca0Ko8020 Mamepiany OYiHI8AAU 30 8UMUBA-
Hicmto, mMopgomempuyHUMU MOKA3HUKaMU ma
s8idcymHicmro namonoeili i nowkooxeHo. lMeped
8UIMYCKOM M0s100b QKAIMamu3yseasnu, nicasa 4020
30ilicHI08a1U BCesTIEeHHSA 8 i30/1b08AHY AKBAMOPIIO
03. Kyeypnyli i3 HaasHicmio npupooHuUX yKpum-
mie ma docmamHbor KopMoeoto ba3oro,; Haoani
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dance, spatial distribution and growth dynamics
was carried out.

Findings. Under RAS conditions it is possible
to obtain viable crayfish seeds with high survival
rates and a minimal share of damaged individu-
als. Stocking of grown juveniles into an isolated
area of the lake ensured the formation of adap-
tation mechanisms to the natural environment,
their preservation during the observation period,
and an increase in the density of juveniles in the
introduction areas compared to the control are-
as. The obtained “weight-length” relationships
for artificially grown and natural juveniles were
close, which indicated a normal growth pattern
after their transition to the natural environment.

Originality. The combination of controlled
cultivation in RAS with subsequent targeted
stocking ensures high viability of juveniles and
contributes to the formation of denser local com-
munities in the stocked water body.

Practical Value. The developed biotechno-
logical techniques ensure the production of viable
white Dniester crayfish seeds for mass stocking
into water bodies. The proposed transportation
and release method increase the survival of indi-
viduals and contributes to the formation of stable
populations. The results obtained can be used
in reproduction programs, environmental pro-
tection practices and aquaculture development,
which is important for preserving biodiversity and
ecological balance of the Dniester basin.

Keywords: artificial cultivation, crayfish
seeds, stocking, population recovery, aquacul-
ture.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

The white Dniester crayfish (Pon-
tastacus eichwaldi bessarabicus Brodsky,
1967) is an endemic species of important
ecological and commercial importance in
the Danube lakes, the Dniester and Ku-

nposodunu nonbLosuli MOHIMOPUH2 HucesbHO-
cmi, Npocmoposo20 po3cesneHHA ma OUHAMIKU
pocmy.

Pe3ynabomamu. YcmaHo8s€eHo, Wo 8 ymosax
PAC moxnuso ompumysamu xumme3oamHuli
rnocadkosuli mamepian i3 8UCOKUMU MOKA3HU-
KaMU 8UXCUBAHOCMI Ma MiHIMAbHOIO YaCMKO0
MOWKOOMeHUX 0cobuH. BceneHHs niopoweHoi
Mo0s100i 8 i30/1608aHY 0ifNAHKY 03epa 3abe3neyu-
710 POpMyBAHHA adanMauiliHux MmexaHiamie 0o
npupodHoz2o cepedosuwia, 36epereHHA ynpo-
doexc nepiody crnocmepexeHso i nidBUWEHHSA
winbHocmi Moso0i Ha OinAHKAxX eceneHHs rnopis-
HAHO 3 KOHMPOAbHUMU. OMpPUMaHI 3a1exHoCcMi
«Maca—008XHUHA» 045 WMYYHO supoujeHoi ma
npupoOdHOi Moa00i € BAU3LKUMU, W0 C8i04UMb
po HopManbHUl xapakmep pocmy nicaa nepe-
X00y 00 npupodHo20 cepedosuud.

Haykoea Hoeu3Ha. [loka3aHo, wWo Moeo-
HOHHA KOHMPO/b08aHO20 8UpPOWy8aHHA 8 PAC
i3 nodanbwum YinecrnpaMmosaHUM BCeneHHAM
3abe3neyye BUCOKYy Hummecmilikicme Mosa00i
ma cripuae popmy8aHHIO WinbHIWUX NOKAAbHUX
yepynosaHs y 8000UMi-peyunieHmi.

MpakmuyHa 3Havywjicme. Po3pobneHi bio-
mexHonoeziyHi npuliomu 3a6e3neyyroms ompu-
MAHHA HUMME30aMHO20 1ocadKoso20 mamepi-
any 6in020 OHiICMPOBCLKO20 PaKa 0419 MACOB020
sceneHHA y sodolimu. 3anpornoHosaHa mMemo-
OuKa mpaHcrnopmysaHHA U eunycky niosuuye
8UMUBAHICMb 0COOUH Ma crpusae hopmMy8aHHIO
cmilikux nonynayit. OmpumaHi pezynemamu
MOXyms bymu sukopucmai y npozpamax eio-
meopeHHA, NpupoBOOXOPOHHIl npakmuyi ma
pPO3BUMKY OKBAKY/AbMYypU, WO MQOE B8aXsuse
3Ha4YeHHsA 0nA 36epexeHHA biopisHomaHimms U
eKos102i4HOI pisHosazu [JHicmposcbKkozo baceli-
HY.

Kntoyoei cnoea: 6inuli OHicmposcoKuli paK,
30800CbKe 8uUpOWyB8aHHsA, nocadkosuli mame-
pian, eceneHHs, 8iOHOBMAEHHA nonynayil, akea-
Kynsmypa.

MOCTAHOBKA NMPOBJEMH
TA AHAJI3 OCTAHHIX
JOCJIIKEHD I MMYBJIKALII

Binmuit mHicTpOBCHKUI pak Pontastacus
eichwaldi bessarabicus (Brodsky, 1967)
€ CHOCMIYHUM BHUJOM, IO MAa€ BaXXITHUBE
SKOJIOTIYHEe Ta MPOMHUCIOBE 3HAYCHHS Y
[IpunyHalicekux o3epax, JIHICTpOBCHKO-
My Ta KyuyprancebkoMy JMMaHax Ta Jes-
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churgan estuaries, and some other inland
waters of southern Ukraine. In the second
half of the last century, the abundance of
its natural populations underwent a sharp
decline. Among the main causes of degra-
dation are: intensive human impact, pollu-
tion of water bodies, negative changes in
the hydrological and hydrochemical re-
gime as a result of over-regulation of river
flow, which led to a decrease in suitable
biotopes, epizootics, in particular crayfish
plague, as well as excessive commercial
and illegal harvest [1, 2]. The result was a
significant decrease in the abundance and
fragmentation of the white Dniester cray-
fish range into separate local populations,
which creates a real threat of extinction of
the species in certain locations where it
was previously abundant [3, 4].

In view of this, in recent years, consid-
erable attention has been paid to artificial
breeding of crayfish to restore native pop-
ulations [5, 6]. Such studies, widespread in
the countries of Central and Northern Eu-
rope, have confirmed the effectiveness of
restoring natural populations of the cray-
fish Austropota mobiuspallipes (Lereboul-
let, 1858) by stocking juveniles obtained
as a result of artificial reproduction into
natural water bodies. The main factors of
success are recognized as the quality of
crayfish seeds, sanitary control, selection
of the optimal age and size of fish juve-
niles intended for release, compliance with
the hydroecological conditions of recipient
reservoirs, and subsequent monitoring of
the state of artificially formed populations.

In Ukraine, recently, separate studies
have been conducted on the ecological
and biological characteristics of the white
Dniester crayfish and the assessment of the
current state of its natural populations. At
the same time, there has been practically
no work devoted to the development of
methods for the artificial reproduction of
crayfish and the restoration of its popula-
tions through the targeted stocking of arti-

KHX IHIIMX BHYTPINTHIX BOJOMMAX MiBIHS
VYkpainu. Bxke y apyriif nonoBuHi MUHYO-
IO CTOJIITTS YUCENIBbHICTh HOTO TPUPOITHUX
MOMYJAi 3a3Haia Pi3KOTO0 CKOpOYEH-
Hs1. Cepex OCHOBHHX NPHYUH JAerpanarii
BiJI3HAYalOTh 1HTEHCHBHE AaHTPOIIOTECHHE
HaBaHTaKCHHS, 3a0pyAHEHHS BOJOHM, He-
TaTHBHI 3MiHM TiJpOJIOrO-TiIpOXiMiYHOTO
pPeKUMY B pe3yibTari 3aperyabOoBaHOCTI
PIYKOBOTO CTOKY, IO MPHU3BENO JO 3MEH-
IICHHS TPHIATHUX OIOTOIIB, €Mi300Tii,
30KpeMa 4yMy pakiB, a TaKOXX HaJMipHHHA
MIPOMHUCIIOBHI Ta OPaKOHBEPCHKUH BHIIOB
[1, 2]. Pe3ynpratoM 1pOr0 CTaNO iCTOTHE
3HI)KEHHS YHCEIBHOCTI Ta PO3PUB apeary
01710r0 JHICTPOBCHKOTO paka Ha OKpEMi
JIOKaJIbHI TIOMYJISAIIT, IO CTBOPIOE pealib-
HY 3arpo3y 3HHKHEHHS BHJIY B OKpPEMHUX
JIOKAIlISAX, JIe paHille BiH OyB YHUCICHHUM
(3, 4].

3Bakaroun Ha II€, OCTAHHIMH POKaMHU
MUTAHHSIM IITYYHOTO PO3BEICHHS PidKO-
BHX PAaKiB IS BIJTHOBJICHHS a0OpUTCHHUX
MOMYNALiN NPUAUIAIOTh 3HAUHY yBary [5,
6]. Taki mociipkeHHs, MONIMPEHI B Kpai-
Hax IlenTpansHoi Ta IliBHiuHOI €Bpomny,
MIATBEPAWIN €(EKTHBHICTh BiTHOBJICHHS
IPUPOTHUX MHOMyNALiil paka Austropota
mobiuspallipes (Lereboullet, 1858) mis-
XOM IHTPOAYKIII Yy HpPUPOJHI BOAONHMHU
MOJIOJi, OTPUMAHOI B pPe3yJbTaTi 3aBOJ-
CBKOTO BiTBOpeHHS. OCHOBHUMH YHHHU-
KaMH YCIiXy BU3HAHO SKICTh TIOCaIKOBOTO
Marepiany, CaHITapHUH KOHTpOJb, BHUOIp
ONTHMAJIBHOTO BIKYy Ta pO3Mipy MOJIOI,
MPU3HAYEHOT IJIs1 BUITYCKY, BiJIOBiTHICTD
TIPOCKOJIOTIYHNX YMOB BOJIOWM-pEITUIIi-
€HTIB Ta MOJAJBINIUA MOHITOPHHI CTaHY
MTYYIHO c(HOPMOBAHUX MTOMYIIAIIIH.

B Vkpaini octaHHIM 4acoM IPOBOAU-
JIU OKpeMi JTOCIIKSHHS, TIPUCBSIUCHI €KO-
JIOr0-010JIOTIYHUM  0COOJIMBOCTAM  61710TO
JTHICTPOBCHKOTO paKa Ta OIIHII Cy4acHOTO
CTaHy HOro NMpUpOAHUX MOmyIsAliid. Pasom
3 TUM, POOOTH MO0 PO3POOIICHHS METOJIIB
3aBOJICBKOTO BIITBOPEHHS paka Ta BiHOB-
JICHHST WOTO TOIYJISIIN MUITXOM IiTeCps-
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ficially obtained juveniles into natural wa-
ter bodies of southern Ukraine to restore
natural populations [7, 8].

In this sense, not enough attention has
also been paid to such an important, from
a practical point of view, issue as the long-
term adaptation of crayfish juveniles ob-
tained in artificially created conditions, its
contribution to the natural replenishment
of the population and the formation of sta-
ble populations [9, 10].

The development and testing of bio-
technological approaches for the artificial
reproduction of the white Dniester crayfish
with the aim of further stocking the juve-
niles obtained in artificial conditions into
natural water bodies is important as an ef-
fective way to restore natural populations
of this endemic in the hydroecosystems of
southern Ukraine [11].

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

White Dniester crayfish populations in
the estuaries and lakes of the Dniester and
Danube are currently in a depressed state.
In most natural water bodies of southern
Ukraine, which until recently provided up
to 80% of high-value commercial prod-
ucts, crayfish fishing is either not carried
out or has been reduced to a minimum.

One of the reasons for the reduction in
the abundance of white Dniester crayfish
is the deterioration of reproduction condi-
tions and high elimination of juveniles in
the early stages of ontogenesis [12, 13].

The possibility of artificial reproduc-
tion of crayfish with the subsequent stock-
ing of juvenile grown in artificial condi-
tions into natural water bodies is perhaps
the only promising way to restore popula-
tions of this species today.

To implement such technologies in fish
farming practice, special attention needs to
be paid to determining the optimal techno-

MOBaHOI 1HTPOMYKIi MITYYHO OTPHUMAHOI
MOJIOJIi B IPHPOHI BOAOMMU MiBIHS YKpa-
{HU 1711 BIZHOBIICHHS TIPUPOJHUX TTOITYIISI-
il mpakTUYHO He TpoBoawiH [7, 8].

B 1mip0My ceHCi HeOCTaTHRO yBaru Ta-
KOX MPUILICHO TAKOMY BOXKJIUBOMY 3 MPaK-
THUYHOI TOYKH 30py MUTAHHIO, SIK JIOBTOTPH-
BaJla aJanTarlis MOJOMi paka, OTPHMAaHOL
Y IITY4YHO CTBOPEHUX YMOBaX, ii BHECOK y
MPUPOJIHE TIOMIOBHEHHS MOMYIIALIi Ta (op-
MyBaHHsI CTaOUTRHUX mormyJistmii [9, 10].

Po3pobka Ta ampoOarist 6i0TexHONO-
TMYHUX MIAXOAIB IIOIO0 3aBOICHKOrO Bil-
TBOpPEHHS OiJIOr0 JHICTPOBCHKOTO paka 3
METOI0 TOJAIBINOI THTPOAYKINI OTpUMa-
HOI B IITyYHUX YMOBaX MOJIOII Y IPUPOJI-
Hi BOJIOMH € aKTYaJIbHOIO K ¢()EeKTHBHHMA
NUISIX BiJHOBJICHHS MPHPOAHUX IOMYJIs-
il OTO EHJEMiKa B TIAPOCKOCHUCTEMAX
niBaHs Ykpainu [11].

BUAITEHHA HEBUPIINEHUX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJIEMU. META POBOTH

[omynsauii  Oi70ro  IHICTPOBCHKOTO
paka B IuMaHax i o3epax [nuictpa i Jlynato
CHOTO/IHI 3HAXOIAThCS B JCTIPECHBHOMY
ctaHi. Y OUIBIIOCTI MPUPOJHUX BOIONM
MiBIHS YKpaiHW, SKi e HEIIOoJaBHO Ja-
Bayu 710 80% BHUCOKOIIIHHOT POMHUCIIOBOT
MPOAYKIii, IpoMHuce paka abo He MPOBO-
TIUTHCSI, a00 CKOPOTHUBCS 0 MIHIMyMY.

OpHi€l0 3 TPUYUH CKOPOYCHHS 4H-
CEJBHOCTI O1IOTO JTHICTPOBCHKOTO paKa €
MOTIiPIICHHS] YMOB BiITBOPEHHS Ta BUCOKA
eJIMIHAIlIS MOJIOJII HA PaHHIX CTalisgX OH-
torenesy [12, 13].

MoOXIJIUBICTP  3aBOIACHKOIO  BIJTBO-
pPEHHSI paka 3 MOJAIBIION THTPOIYKIIEO
MiJPOIIEHOI B IMTYYHHX YMOBaX MOJIOJI
B TIPUPOJIHI BOJOWMH €, MaOyTh, €TUHUM
Ha ChOTOJIHI TIEPCIICKTHBHUAM IIIJISIXOM BiJI-
HOBJICHHSI TOMYJIAIIH [IbOTO BUY.

JIst BIpoBaXKEHHST TAKUX TEXHOJOTIN
B MPAKTHUKY aKBaKyJIbTYpPH OCOOIUBOT yBa-
ru norpedye BU3HAYCHHS ONTUMAIbHUX
TEXHOJIOTIYHHUX TapaMeTpiB yTPUMAaHHS
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logical parameters for keeping and grow-
ing crayfish juveniles in controlled condi-
tions, their stocking into natural reservoirs,
and analyzing the impact of artificial res-
toration on the stability of natural popula-
tions. The issues of adaptation of crayfish
juveniles to the conditions of the recipient
water body, their survival, growth in nat-
ural conditions, and the long-term impact
of such measures on the gene pool and
structure of local communities also remain
insufficiently studied [14, 15].

The aim of the work was to determine
the role of artificial reproduction of white
Dniester crayfish in the restoration of its
natural populations, taking into account
the practical results of introducing grown
juveniles into an isolated natural water
area of Lake Kugurluy.

MATERIALS AND METHODS

The material for the study were white
Dniester crayfish juveniles obtained and
grown to the viable stage in a recirculating
aquaculture system (RAS) and juveniles of
a similar age from the natural population
of Lake Kugurluy. During the growing pe-
riod in the RAS, combined feed mixtures
with an optimal content of protein and
plant components were used to feed the ju-
veniles. Stocking density and feeding regi-
men were varied depending on the age and
size of the individuals [16, 17].

The viability of crayfish seeds was as-
sessed using the following criteria: surviv-
al of stocked juveniles at different stages of
growth, basic morphometric characteris-
tics (length, weight), absence of pathology
and mechanical damage. Before releasing
juveniles obtained under controlled condi-
tions into the natural water area, they were
pre-acclimatized to the conditions of the
recipient water bodies.

Stocking was carried out in the natu-
ral isolated water area of Lake Kugurluy
with an area of 0.43 ha, which was char-
acterized by favourable hydroecological

Ta BHUPOIIYBAaHHS MOJIOAI paka B KOHTPO-
JIbOBAaHUX YMOBAaX, II BCEJIEHHA Y NPUPO-
Hi BOJOMMH Ta aHaJi3 BIUIUBY IITYYHOTO
BiJTHOBJICHHS Ha CTaOUIBHICTD MPUPOIHUX
momynsii. HemocTaTHhO0 BUBYCHHMH 3a-
JIMIIAIOTHCS TAKOXK MUTAHHS aJlanTariii Mo-
JIOJII paka JI0 YMOB BOJIOWMH-PEIUITIEHTA,
il BUKMBaHHSA, PICT y MPUPOTHUX YMOBAX
Ta JIOBTOCTPOKOBHH BIUIMB TaKHUX 33aXOIiB
Ha TEeHO(pOHJ Ta CIPYKTYpy JIOKAJIbHUX
yrpynoBass [ 14, 15].

Mera poboTu nonsdrajga y BU3HAUCHHI
PO 3aBOACHKOTO BHPOIIYBaHHS O1IOTO
JTHICTPOBCBHKOTO paka y BiHOBJIEHHI Horo
MPUPOTHUX TOMYJSMiN, 3 YypaxyBaHHIM
MPaKTHYHUX PE3yJIbTaTiB BCEJICHHS MiJ-
POIIEHOT MOJIOZI B 130JIbOBaHY TPUPOIHY
akBaropito 03. Kyrypiyii.

MATEPIAJIN TA METOAH

Marepiaiom JUis TOCHTI/PKEHb CITyTyBajia
MOJIOJb OLIOr0 THICTPOBCHKOTO paka, OTpH-
MaHa 1 MiIPOIIeHa JI0 YKUTTECTIMKOT cTail B
PELUPKYIALINAHIA aKBaKyJIBTYpHi cucTemi
(PAC) Ta MoMOab aHAJIOTIYHOTO BIKy TpH-
poxnoi nonyssii 03. Kyrypmyii. B nepion
BupomtyBanHs B PAC mnst romiBimi Monomi
BUKOPHCTOBYBaJIM KOMOIHOBaHI KOPMOBI CY-
Millli 3 ONTUMAJIFHUM BMICTOM OIJIKOBUX Ta
POCIMHHUX KOMIOHEHTIB. [I[UTBHICTE mMO-
CaJIK! 1 PESKUM TOIIBIII 3MiHIOBAITH 3aJI€)KHO
BiJl BiKy Ta po3mipy ocoOuH [16, 17].

OMiHKY KHTTE3MATHOCTI MOCAJKOBOTO
Marepiay IPOBOIIIIN 32 HACTYITHUMH KpH-
TEpisIMA: BYDKMBAHICTH MOJIOZI Ha PI3HUX
eTarnax BHPOIIYBaHHS, OCHOBHI MOp(ome-
TPUYHI XapaKTEPUCTHKH (JOBXWHA, Maca),
BIJICYTHICTh TaTOJIOTIi Ta MEXaHIYHUX II0-
IIKO/DKeHb. [lepen BHITyCKOM MOJIOMi, OT-
pHMaHOI y KOHTPOJIBLOBAHUX YMOBAX, y TIPH-
POIHY aKBaTOPitO il MONEPETHBO AKJIIMATH-
3yBaJIH IO YMOB BOJIOWMHU-PEIHITIEHTA.

Bceenennst 3paiiicHIOBaIM Y TIPUPOI-
Hy 130JIb0BaHy akBatopito 03. Kyrypmyii
momero 0,43 ra, sika XxapakTepu3yBajach
CHPUSTIMBUMHE TiAPOCKOJOTIYHUMH YMO-
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conditions, the presence of shelters and a
sufficient natural food supply.

The cultivation of age-0+ crayfish ob-
tained using the developed technology in
a recirculating aquaculture system was
carried out on the basis of a private, ex-
perimental crayfish hatchery in the city of
Pivdenne (Fig. 1).

Cardboard, plastic and plywood boxes
were used to transport the juveniles. The
release was carried out in the evening and
at night to reduce stress and the risk of
death.

In parallel, monitoring of the state of
the artificially formed population of cray-
fish in an isolated water area, where juve-
niles obtained in a recirculating aquacul-
ture system were introduced, and juveniles
of a similar age and size from the natural
population of white Dniester crayfish in
Lake Kugurluy were monitored.

To assess the effectiveness of the
stocking of crayfish juveniles, the follow-
ing were determined: the size and weight
composition of populations, spatial distri-
bution, the presence of shelters, the state
of the food supply, the abundance of juve-
niles, and the main hydrochemical param-
eters of the aquatic environment.

Survival of crayfish juveniles of an ar-
tificially formed population in an isolated

BaMH, HasIBHICTIO YKPHUTTIB Ta IOCTATHHOIO
IIPUPOTHOIO KOPMOBOIO 6a3010.

[linpoiryBaHHS  MBOTONITOK  paka,
OTPUMAaHHX 32 PO3POOICHOI0 TEXHOJIOTIED
B YMOBaX PEHUPKYIIIIHHOI aKBaKyIBTyp-
HOi cucTeMu, 37ilicHIOBaIM Ha 6a3i mpu-
BaTHOTO EKCIIEPUMEHTAIBEHOTO PO3ILIiIHHU-
Ka pakononioHux y M. IliBnenne (puc. 1).

[ TpaHCTIOpPTYBaHHS MOJIOMI BHKO-
PHCTOBYBaIX KapTOHHI, INTACTUKOBI Ta (a-
HEpHI SIUKU. BUmyck 31ilicHIOBaIN y Be-
JipHii Ta HIYHUI 9ac 3 METOO 3MEHIIICHHS
CTpecy Ta PU3HKY 3aruoeri.

[TapanensHO TPOBOAMIN MOHITOPUHT
CTaHy WITy4YHO C(HOPMOBAHOT MOMYJIAIT
paka B i30JIbOBaHii akBaToOpii, Kyau Bce-
JWIA OTPUMaHy B PEIUPKYIAMIAHIA aK-
BaKyJIbTypHiH cUCTEMi MOJIOJIb, T aHAJO-
TiYHOT 32 BIKOM 1 pO3MipaMu MOJIOJ MPH-
POAHOT MOyl 6110TO THICTPOBCHKOTO
paka 03. Kyrypmyii.

Jliist oniHKY e(heKTUBHOCTI IHTPOIYKILii
MOJIOJII paKa BHSBIISUTH PO3MipHO-BarOBHMA
CKJIaJl TOMYJISIiNA, MPOCTOPOBHHA PO3IO-
JIJI, HASBHICTH CXOBHWII, CTaH KOPMOBOL
0a3u, BM3HAYAJIM YKMCEILHICTH MOJIOAI Ta
OCHOBHI TiJJpOXiMIYHI TapaMEeTPH BOJTHOTO
CepeoBUIIA.

BmxkuBanicTh MOJIOAI paka IITyYHO
cthopmoBaHoi momynALii B 130JbOBaHii
YacTHHI 03epa PO3pPaxOBYBaIM SK Pi3HH-
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part of the lake was calculated as the dif-
ference in abundance over a certain period.
The abundance was determined by direct
counting at four stationary coastal sites
with an area of 50-60 m*. Based on the ob-
tained actual data, the average abundance
of fish juveniles and, accordingly, their
survival in the water body for a certain pe-
riod were calculated.

A comparative analysis of the state
of the natural crayfish population in the
lake (in control areas) and the artificially
formed population in an isolated part of
Lake Kugurluy was carried out based on
the results of field research [18, 19].

Statistical processing of the obtained
results was carried out in accordance with
generally accepted methods using MS Ex-
cel - 2010.

STUDY RESULTS
AND THEIR DISCUSSION

Viable stocking material of white Dni-
ester crayfish was obtained and grown using
the developed technology in experimental
RAS, the use of which, at the early stages of
ontogenesis, ensures a high growth rate and
survival of juveniles by optimizing environ-
mental conditions (Table 1).

The average survival rate of differ-
ent batches of juveniles obtained under
artificial conditions (under controlled
conditions) ranged from 68 to 72%. Mor-
phometric parameters of the grown-up
juveniles corresponded to age norms, and
the share of individuals with pathology or
mechanical damage did not exceed 4-5%.

IO YMCETHHOCTI 3a MeBHMMA mepion. Yu-
CENIPHICTh BH3HAYAIM METOJOM IIPSIMOTO
0OJIKy Ha YOTHPHOX CTAI[IOHAPHUX IPH-
OepexHMX AUIIHKAX mwiomer 50-60 M2,
Ha ocHOBI oTpuMaHHUX (paKTHYHHUX JaHUX
PO3paxoByBaJId  CEPEAHI0O YHCENBHICTh
MOJIOI 1, BIAIOBIHO, 1i BHXKUBAHHS Y BO-
JIOMMi 32 IEBHUH MEpioz.

[TopiBHSAIBHHN aHAI3 CTaHy MPUPOI-
HOI NMOMyNALii paka B 03epi (Ha KOHTPOJIb-
HUX IUISIHKAaX) Ta IMTYYHO C(HOPMOBAHOI
nomynAwii B i3071b0BaHiit yacTuHi 03. Ky-
TYpIIyil IPOBOIMIN 3a pe3yNbTaTaMH II0-
JILOBUX JTOCHTiKeHb [18, 19].

CraructuaHy 0O0pOOKy pe3yibTariB
NOCIIKEHHS 3M1HCHIOBAIM BIAIOBIIHO
IO 3arajJbHONPHHHATHX METOMIB 3 BHKO-
PHUCTaHHAM TPUKIATHUX MPOrpaM IaKeTa
«Microsoft Excel 2010».

PE3YJIBTATU JOCJIIXEHb
TA IX OBIOBOPEHHS

JKutrecTiikuii MOCaIKOBUI Marepian
01J10T0 JHICTPOBCHKOTO paka OTPHUMYBAIN
Ta BUPOLIYBAJIN 32 PO3POOJICHOI0 TEXHO-
JIoTi€r0 B ekcriepuMeHTabHuX PAC, BUKO-
pUCTaHHS SKUX Ha PaHHIX eTamax OHTOre-
He3y 3a0e3ledye BHCOKHI TEMIT pOCTY Ta
BIDKHMBAHHS MOJIOJIi 32 paXyHOK ONTHMI3a-
1ii yMoB cepenopuima (Tadm. 1).

CepenHiil piBeHb BHXXHBAaHHS PI3HUX
nmaprii  MoJIO/Ai, OTPUMAHOI Yy MITYYHHUX
(KOHTPOJLOBaHUX) YMOBAX, KOJIUBABCS BiJl
68 mo 72%. MopdomeTpHudHi MOKa3HUKA
TiIPOIIIEHOT MOJIOJIi BIATIOBIJaIM BIKOBUM
HOpMaM, a YacTka OCOOWH i3 TAaToJori-
€0 a00 MeXaHIYHUMHU MOIIKOIKEHHIMHU

Table 1. Hydrochemical regime of the RAS for breeding white Dniester crayfish

in early ontogenesis

Index Range
pH 7.2-8.0
Concentration O, >6.0 mg/dm3
Ammonia (NH,*) <0.02 mg/dm?
Nitrites (NO,") <0.1 mg/dm?
Nitrates (NO,") <40 mg/dm3
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This allowed the formation of high-quality
crayfish seeds for further stocking into the
isolated water area of a natural water body.

The recipient water body was an isolat-
ed section of Lake Kugurluy with a surface
area of 0.43 ha and a depth of up to 1.85 m
(Fig. 2).

The area of shallow water (up to 0.5 m)
accounted for 30% of the total area of the
water body. The main hydrochemical pa-
rameters of Lake Kugurluy practically did
not differ from the water area into which
age-0+ crayfish were stocked (Table 2).

In May-June, at a water temperature of
18-22°C, 10 thousand white Dniester cray-
fish juveniles, grown to the age of 150-160
days in a recirculating aquaculture system,
were stocked into this water area.

Transportation was carried out in boxes
with a layer of wet gauze. During trans-
portation, the temperature in the box-con-
tainers was maintained at 14—16°C (cooled
with ice bottles).

The crayfish were placed in five rows,
separated by damp cloth to provide ventila-
tion and prevent injury. The duration of the
transportation was 4-5 hours, which mini-
mized the stress impact. During transporta-
tion, the physiological state of the individu-
als was monitored, recording motor activi-

He mepeButnryBana 4-5%. Lle mo3Bommino
cthopMyBaTH IKiCHUHN MMOCAAKOBUI MaTepi-
aJ1 i1 TIOAAJIbIINOT IHTPOAYKINT Y 130J160-
BaHy aKBaTOPIIO MPUPOIHOT BOJOUMH.

Bonoiimoro-perumieHToM  cayryBajia
i3oipoBaHa JinsHKa 03. Kyrypmyi# mo-
miero n3epkaa 0,43 ra Ta TIHOWHOKO 10
1,85 M (puc. 2).

[Tnoma minkoBomis (o 0,5 M) ckiana-
1a 30% 3aranpHoi mwiomti Bogoimu. OCHOB-
Hi TiApoXiMivHiI mapameTpu 03. Kyrypyii
MPaKTUYHO HE BiAPI3HSUIUCA BiJ aKBaTopii,
y SIKY BCEJISUTH ITLOTOJIITOK paka (Taom. 2).

VY TpaBHI—4YepBHI 3a TeMIlepaTypHy BOAU
18-22°C B 1o akBaropito Bcemmwmn 10 THC.
€K3. MOJIOA1 O1I0r0 THICTPOBCHKOTO paka,
migporeHoi 1o Biky 150-160 ai6 B permp-
KyJISALiHHIH aKBaKyJIBTYpHIH CUCTEMI.

TpaHcropTyBaHHS  3IIHCHIOBAIA Y
SIUKaxX i3 MapoM Bojoroi mapimi. ¥ me-
piox mepeBe3eHHS B SIIMKaX-KOHTEiHe-
pax miaTpumyBanu remmneparypy 14—16°C
(OXOIOMKYBANY TUTSIIIIKAMH 3 JIEOJIOM).

PaxiB po3millyBaiau y II’ITh PAIIB, pO3-
JIJIEHUX BOJIOrOI0 TKAHUWHOIO IS 3a0e31ie-
YEHHS BeHTWIAL] Ta 3a00iraHHs TpaBMy-
BaHHA. TpUBAJICTE IIepeBe3eHHs CKIIaaaa
4-5 rox, MmO MiHIMI3yBaJl0O CTPECOBUM
BroiB. Ili yac TpaHCTIOPTYBaHHS 3Mii-
CHIOBAJIM KOHTPOJb (Pi310JIOTIUHOTO CTaHy

Fig. 2. General view of the recipient water body (© Sydorak, R.)
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Table 2. Basic physical and chemical parameters

of Lake Kugurlui water (aver-

age for the growing season, May—September)

Indicators | Meaning
Water t°, °C 1.0-29.7
Ca%, mg/dm3 27-41
Mg?, mg/dm3 12-39
NH,", mg/dm? 0.04-0.32
NO,”, mg/dm? 0.001-0.185
NO,", mg/dm? 0.003-0.654
PO43', mg/dm?3 0.004-0.109

BOD,, mgO/dm? 0.65-6.67
Transparency, m 0.4-1.8

ty, coat color, and reaction to stimulation.

After delivery to the release site, a
visual inspection of the juveniles was car-
ried out, dead individuals were selected,
checked for mechanical damage, and the
general physiological condition was as-
sessed. Mortality during transportation
did not exceed 1-2%, which confirms the
effectiveness of the applied transportation
method and compliance with optimal hy-
drochemical parameters.

Before release, the crayfish were
pre-adapted to the temperature regime of
the recipient reservoir. Boxes with juve-
niles were placed on the coastal area of the
lake and within 20-30 minutes, the water
temperature in them was gradually brought
to the temperature regime of the stocked
water body (Fig. 3).

0COOMH, (IKCYyI0YM PYXOBY AaKTHBHICTb,
KOJIip MOKPHBIB 1 pEaKIif0 Ha OAPA3HUKH.

[Ticnst mocTaBKM A0 MICHsSl BHUILYCKY
MPOBOJWIIA  Bi3yaJdbHHH OIS MOJIOI,
BiIOMpanu 3aru0aux 0coOUH, MepeBipsIn
HasIBHICTh MEXaHIYHHMX IOMIKOIKEHb, OLli-
HIOBAJIM 3arajbHUN (biziosnoriuHuii cras.
3arubens mix yac mepeBe3eHHs He TEPEBU-
mryBana 1-2%, 1o migTBepIKye epeKTUB-
HICTH 3aCTOCOBAaHOI METOIUKHU TPAHCIIOP-
TyBaHHs Ta JOTPHUMAHHS ONTUMAIIbHUX
TIPOXIMIYHUX TTapaMeTpiB.

Ilepen BUIyCKOM pakiB MOMEPEIHBO
aanTyBATM 10 TEMIIEPATypPHOTO PEXKUMY
BOZIOMMU-pelHITiEHTa. SIIMKK 3 MOJIOIIIO
PO3MIITyBaM HA PUOEPEKHIN TUTAHIIL 03¢-
pa i npotsirom 20-30 XB OCTYIOBO JIOBOU-
JIM TEMIIEPaTypy BOIH B HHX J0 TEMIIEpaTyp-
HOTO PEeXXUMy BOJIONMH BCENeHHS (puc. 3).
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After that, the crayfish juveniles were
carefully released into the coastal zone
of the reservoir with natural shelters and
abundant thickets of macrophytes (rep-
resented by Potamogeton acutifolius, P.
lucens, P. perfoliatu, Vallisnéria spp.,
Elodéa canadénsis, etc.), which contribut-
ed to their rapid acclimatization.

The growth dynamics of crayfish ju-
veniles from the natural population (Lake
Kugurluy) and obtained using artificial
reproduction in the RAS, during 470 days
(over 15 months) of cultivation are pre-
sented in Fig. 4 and 5.

During the first 90 days of observation,
the “natural” (1) juveniles had larger sizes
and weights than those obtained under con-
trolled conditions of the RAS (2), but already
in the sixth or seventh month of cultivation,
the crayfish juveniles obtained in the RAS
had a pronounced tendency to more inten-
sive growth and in the spring of the follow-
ing year their average weight and length
were higher than those of the same-age ju-
veniles from Lake Kugurluy (Fig. 4 and 5).
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[Ticnst IbOTO MOJIOAB pakiB 00EPEIKHO
BUIYCKAIIU y MPUOCPEkKHY 30HY BOJOHMHU
3 TIPUPONHUMH YKPUTTAMH Ta PICHUMH
3apocTIMU  Makpo(iTiB (IpeacTaBlIeHU-
Mu Potamogeton acutifolius, P. lucens,
P, perfoliatu, Vallisneria spp., Elodea
canadensis TOIIO), O CIIPHUSDIO iX MIBHI-
Kiif akliMaTu3arii.

Jlunamika pocTy MOJOJI paka IpH-
ponHoi momynsuii (03. Kyrypinyii) ta ot-
pPUMaHOI 3a 3aBOJCHKOI0 TEXHOJOTIECIO B
PAC mpotsirom 470 ni6 (monan 15 wmics-
IiB) BUPOITYBaHHS MPEACTaBICHA Ha PH-
CyHKax 415.

VYopomox mepmux 90 nmi6 cmocre-
pexeHHs1 «mpuponaHa» (1) momoxp Mana
OUTBII PO3MipH 1 Macy, Hi) OTpUMaHa y
KOHTponboBaHuil ymoBax PAC (2), ane
BXKE Ha IIOCTOMY—CHOMOMY MIiCSIli BHPO-
IIyBaHHS MOJIOJb pakiB, orpuMana B PAC,
MaJia BUPaKEHY TCHJICHINIO JI0 IHTEHCHB-
HIIIOTO POCTY 1 HABECHI HACTYTHOTO POKY
il cepeHs Maca 1 TOBKWHA OyJId BHUIIUMH,
HDK OfHOBiKOBOI Mojozai 3 03. Kyrypmyii
(muB. puc. 415).
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Water temperature, °C
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Fig. 4. Dynamics of the weight of white Dniester crayfish juveniles of the natural
population (1) and artificially reared in the RAS (2). Water temperature during the
growing period in a natural water body (3) and in the RAS (4)
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Fig. 5. Dynamics of the length of juvenile white Dniester crayfish of the natural
population (1) and artificially grown in the RAS (2). Water temperature during the
growing period in a natural water body (3) and in the RAS (4)

The relatively faster linear and weight
growth of crayfish juveniles during the pe-
riod of cultivation in RAS were associated
with higher and more stable water temper-
atures (Fig. 4, 5), optimal hydrochemical
environmental conditions, feeding regime
and the use of adequate rations in terms of
composition.

Perhaps the higher viability of artificial-
ly obtained juveniles ensured the establish-
ment of growth potential in early ontogene-
sis, which occurred in the process of further
cultivation. The high viability of artificially
obtained and introduced crayfish juveniles
into the natural water area can be evidenced
by the high percentage of its survival in the
winter period, when dead individuals were
practically not recorded in the stocked wa-
ter body, while in Lake Kugurluy dead juve-
niles were found quite often.

The dependence of the weight growth
of white Dniester crayfish juveniles on its
linear growth (length) for individuals ob-
tained and grown in RAS to the age of 150
days, and then stocked into a natural water
body, is well (R?=0.98) described by the

[TopiBHAHO IBMANIMKA JIHIHHANA Ta
BaroBHil PiCT MOJIOZI paka B Iepiox BUPO-
uryBanfs B PAC 1oB’si3aHui 3 BUIIIUMHA Ta
CTaOlNBHIIINMY TOKA3HIKAMH TEMIIEPaTy-
pu Bomu (nuB. puc. 4, 5), oNTUMAITBHUMHA
TiIPOXIMIYHUMH yMOBaMH CEPEOBHIIA,
PSKUMOM TOMIBIII Ta BHKOPUCTAHHIM
aJICKBaTHUX 32 CBOIM CKJIAJIOM PaIlioHiB.

MOXINBO, BHINA  KHTTECTIHKICTE
IITyYHO OTPHUMAaHOi Mool 3abe3mednia
3aKJIaJlaHHA B PaHHbOMY OHTOTEHE3i Io-
TEHITiaJTy POCTY, KUK 1 OyB peai3oBaHUA
y TpoIeci TOAabIIOr0 BHPOI[YBaHHS.
IIpo BHCOKY XHTTECTIMKICTH IITYYHO OT-
pUMaHO1 Ta IHTPOIYKOBAHOI Y HPUPOIHY
aKBaTOPIF0 MOJIOZII paka MOXKE CBIIYUTH
BHCOKA YacTKa 1i BWYKMBAHHS y 3UMOBHUU
mepioJ1, KOJM 3aru0im 0COOMHU y BOIOWMMI
BCEJICHHS MPAaKTHYHO He (iKCyBaKCs, B
TOW 4vac sik B 03. Kyrypay# 3arubmy mo-
JIOZb 3HAXOHWIIM JIOCHTH YacTo.

3aNeXHICTh BaroBOro pocTy Mojofi Oi-
JIOTO JTHICTPOBCHKOTO paka Bifl HOTO JIiHIMH-
HOTO POCTY (IZOBXHHH) JUISl OCOOMH, OTpHU-
MaHuX i miapomenux B PAC 1o Biky 150 110,
a TIOTIM IHTPOXYKOBAaHHX Yy HPHPOIHY BO-
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equation:

W=1.88 L%,

where W is the weight in g, L is the
length, mm. (Fig. 6).

For crayfish juveniles from the natural
population of Lake Kugurluy, close in age
and size (Fig. 7), the weight-length rela-
tionship with a high degree of reliability
(R?=0.974) was expressed by the equation:

W=1.95 Lo,

noiimy, mo6pe (R?>=0,98) mepenae piBHAHHSL:

W=1,88 Lo,

ne W —wmaca, T;

L — nomxuna, MM (puc. 6).

Jls Momnoxi paka 3 TPUPOIHOI IOMY-
msnii 03. Kyrypayii, 6nu3bkoi 3a BikoM Ta
po3mipoM (puc. 7), 3aJeKHICTh «Maca—
JIOBKMHA» 3 BUCOKHM CTYIIEHEM J0CTOBIp-
rocrti (R=0,974) mepenaeTbest piBHIHHSIM:

W=1,95 L**,

[
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Fig. 6. Weight—length relationship of white Dniester crayfish juveniles artificially

obtained and grown in a RAS
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Fig. 7. Weight-length relationship for white Dniester crayfish juveniles of the
natural population of Lake Kugurluy close in age
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The calculated parameters of growth
models for natural and artificial popula-
tions of white Dniester crayfish differed
slightly (power are less than 5%, and the
proportionality coefficient is less than 4%).

In the range of experimental values of
the argument, the discrepancy between the
models is reduced to 2%, which allows
considering the obtained equations practi-
cally equivalent.

In both cases, the value of the coeffi-
cient, a<l, which means a sublinear de-
pendence, i.e. the weight of crayfish juve-
niles W grew more slowly than their length
L.

Juveniles grown in a recirculating aq-
uaculture system demonstrate slightly fast-
er growth than crayfish juveniles from the
natural population of Lake Katlabukh, as
evidenced by the calculated parameters of
the equations.

Crayfish juveniles obtained under con-
trolled conditions, although they differed
in smaller length and weigh at the begin-
ning of cultivation, quickly caught up with
crayfish juveniles from the natural water
body in terms of these parameters.

In the following period, it fully real-
ized its growth potential and at the end of
cultivation, age-1+ crayfish obtained in
the RAS had a greater average weight and
length than juveniles from the natural pop-
ulation, although the difference was not
significant (P>0.65).

Monitoring of the state of the natural
population of crayfish in Lake Kugurluy
and juveniles introduced into the isolated
water area of the lake showed that the den-
sity of age-0+ individuals in the isolated
water area in August was 1.2 ind./m?, and
in the lake — 0.1-0.3 ind./m?.

The juveniles quickly adapted to the
conditions of the recipient water body,
showed high activity, demonstrated typ-
ical behavioral reactions, primarily the
arrangement of burrows — hiding places,
which ensured a fairly high survival rate in

Po3paxoBani mapamerpu Mozenen poc-
Ty JUIS IPUPOHOL Ta MITYYHOI MOMYJISIIif
01J10T0 JTHICTPOBCHKOTO paKa BiJpi3HSIFOTh-
Csl HE3HAYHO (MTOKA3HUKHU CTYICHS MEHIII
HiK 5%, a koedilieHT TpOomoPIiHHOCTI —
MEHII Hix Ha 4%).

VY niama3oHi eKCIIepUMEHTAIBHUX 3Ha-
YEHb apryMEHTy PpO30IXKHICTH MIX MO-
JIeJIIMA BOHUpaeThest y 2%, 10 TO3BOJISE
BB)KaTH OTPUMaHI PIiBHSHHS MPAKTUYHO
€KBIBAJICHTHUMH.

B 006ox Bumaakax 3HaueHHsS Koeili-
enTa a<l, Mo o3Ha4ae CyONiHIHHY 3aJIeXK-
HICTh, TOOTO Maca Moozl pakiB (W) 3po-
CTa€e MOBUIBHIIIE, HIX X mopxkuHa (L).

Monozb, BUPOIIEHA B PELUPKYIIALIiH-
HIill aKBaKyJIBTYPHIM CHCTEMI, IEMOHCTPYE
TPOXU IIBUALIMN PICT, HIX MOJIOAb PaKiB
3 MPUPOHOI TormysIii 03. Katnadyx, mpo
II0 CBiYaTh pO3paxoBaHi MapaMeTpH piB-
HSTHD.

Monone pakiB, onepkaHa B KOHTPO-
JLOBAaHUX YMOBAX, X04a 1 BiAPI3HATACH
MEHIIMMH TOKAa3HUKAMH JIOBXKHHH Ta
MacH Ha I0YaTKy BUPOIIYBaHHS, alie JO-
CUTP IIBUJKO 3piBHSIACH 32 I[UMU ITOKa3-
HUKaMH 3 MOJIOIIIO paka 3 IMPHPOIHOL BO-
IOUMH.

VY HacTymHHU TiepioJl BOHA IMOBHICTIO
peastizyBana HOTEHIial poCTy 1 HallPUKiH-
Il BUPOIIYBAHHS JIBOJIITKA paka, OTpUMa-
Hi B PAC, Manu Ginblny cepenHio Macy Ta
JIOBKUHY, HI’K MOJIOJIb 13 IPUPOIHOT MOy~
JSLi1, X04a BIAMIHHICTH Oyiia HeOCTOBIp-
Horo (P>0,65).

MOHITOPHHT CTaHy WPHUPOIHOI ITO-
myssiii paka B 03. Kyrypnyi Ta momoxi,
IHTPOAYKOBaHOI B 130JIbOBAaHY aKBAaTOPIiIO
03epa, MMoKa3as, 0 MUTBHICTh OIHOPIYOK
B 130J1bOBaHiil akBaTOpii B CEpIHI CKIIaaa-
na 1,2 ex3./m?, a B o3epi — 0,1-0,3 ex3./m>.

Monone MBHIAKO aJanTyBanach o0
YMOB BOJOMMH BCENICHHS, IPOSIBISIIA BHU-
COKY aKTUBHICTb, NEMOHCTpYBaja THUIIO-
Bi IOBEMIHKOBI peakilii, B MepIIy 4Yepry,
oOJIaIITYBaHHSL Hip-CXOBAHOK, IO 3a0e3-
MEYUIO JOCUTHh BHUCOKE I BIDKHBAHHS Y
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the recipient water body. A month after re-
lease, the survival rate of crayfish juveniles
in the isolated water area was 60-65%, and
it was 45-50% for age-1+ individuals at
the end of the experiment.

The ability of the juveniles to quickly
switch to feeding on a natural food supply,
which was recorded during the experiment,
is also important. This is what ensured the
high growth and survival rates.

Thus, the release of white Dniester
crayfish juveniles obtained in artificial
conditions and grown to a viable stage,
confirmed the effectiveness of this technol-
ogy for restoring natural populations in the
waters of the Danube region, in particular
in the Danube lakes, the Dniester and Ku-
churgan estuaries.

The results obtained allow us conclud-
ing that the combination of artificial culti-
vation with subsequent controlled stocking
into natural water areas is a promising di-
rection for the restoration of populations of
the white Dniester crayfish.

Such a strategy ensures not only an in-
crease in the abundance of the species, but
also an increase in its adaptive potential,
contributing to the stabilization of the eco-
systems of the Danube lakes, the Dniester
and Kuchurhan estuaries.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The results of the conducted study con-
firmed the high efficiency of artificial re-
production of white Dniester crayfish as an
effective tool for preserving and restoring
its natural populations in the Danube lakes,
the Dniester and Kuchurgan estuaries.

The use of RAS ensured the production
of viable crayfish seeds with a survival rate
of 65-75%. Such conditions allow main-
taining stable hydrochemical parameters,
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BOJIOWMI BceyieHHs. Uepe3 Micsmp Mmics
BUIIYCKY piBEHb BIDKHBAHOCTI MOJIOJI B
i307p0BaHill akBaropii ckiaaB 60-65%, a
JUTSL TBOJIITOK HANPHUKIHI EKCIIEPUMEHTY
— 45-50%.

BaxnuBoio € TakoX 3AaTHICTH [0
IIBHIKOTO TIEPEXOIY MOJIOAI Ha >KUBIICH-
HSl TPUPOJHOI0 KOPMOBOIO 0a3010, SIKY
3aikcyBay B X0l ekcriepumeHTty. Came
1e, 3a0e3Meumno BUCOKUI TeMI pOCTy Ta
BIJICOTOK BYKUBAaHHS.

TakuM 4MHOM, BUITyCK MOJIOAL Oi10ro
THICTPOBCHKOTO paka, OTPHMAaHOI B 3aBOJI-
CBKUX YMOBaX 1 MiIPOILEHOI 10 JKUTTECTIH-
Koi cTaii, mATBEpIUB €PEKTUBHICTD i€l
TEXHOJIOTIi JJIsI BiTHOBJICHHS MPUPOTHUX
MOMyJAIii y BomoiiMax IlpuayHaiicbKoro
periony, 3okpeMa B [IpugyHalicbkux o3e-
pax, {HicTpoBcrkomy Ta Kyuyprancskomy
JTUMaHax.

OTpuMaHi pe3yabTaTd  IO3BOJIIOTH
3pOoOUTH BHUCHOBOK, IO MO€IHAHHA 3a-
BOJICBKOTO BHPOIIYBAHHS 13 IOIAJIBIINM
KOHTPOJIbOBAaHUM BCEJICHHSIM y MPUPOAHI
aKBaTopil € MEepCIEeKTUBHUM HAIPsIMOM
BiJTHOBJICHHA MOMYJIALiH 01710r0 THICTPOB-
CBKOTO paKa.

Taka crpareris 3a0esnedye He JuIIe
301JIbIIEHHS YUCETBLHOCTI BUY, & ¥ ITiJBH-
LIEeHHS WOTo aJanTalifHOrO IMOTEHIlialy,
cnpusitoun cTadimizamii ekocucrem [Ipu-
TyHaicekux o3ep, JHicTpoBchkoro Ta Ky-
YypraHChbKOTO JTUMAaHIB.

BUCHOBKMHM TA NEPCIIEKTUBH
MHOJAJBIIOTO PO3BUTKY

PesynbsraT mpoBeneHUX JOCIIIKEHb
MiATBEPAUIN BUCOKY €(DEKTUBHICTH 3aBOJI-
CBKOTO BUPOILYBaHHA OLIOT0 THICTPOB-
CHKOTO paka SIK JIIEBOTO 1HCTPYMEHTY 30e-
PEKCHHSI Ta BiJHOBICHHS HOTO MPHPOJI-
HuX nonyismii y [TpunyHaiicbkux o3epax,
JuictpoBcbkoMy Ta KydyprancbkoMy Jin-
MaHax.

Buxopucranna PAC 3abe3neumsno or-
PUMaHHS JSKHUTTE3aTHOTO IIOCAIKOBOTO
Marepially 3 piBHEM BW)KHBAaHOCTI 65—
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controlling water quality, temperature,
oxygen level and concentration of nitro-
gen compounds, which directly affects
the growth, development and health of the
grown juveniles.

Stocking 10 thousand specimens of
grown crayfish into an isolated water area
of Lake Kugurluy (area 0.43 ha) in May—
June at a water temperature of 18-22°C
demonstrated the high adaptive capacity of
individuals to natural conditions. Compli-
ance with biotechnological requirements
for transportation ensured minimal stress
and a high survival rate of crayfish during
acclimatization.

Monitoring the state of artificially
formed and natural populations of white
Dniester crayfish showed that juveniles
obtained and grown in artificial conditions
(in RAS) had a higher growth potential,
which they realized in the second half of
cultivation. The survival of age-1+ indi-
viduals in an artificially formed population
at the end of the experiment was 45-50%.

The calculated parameters of the
growth models for the natural and arti-
ficial populations of the Dniester white
crayfish differed slightly, but the artificial-
ly obtained juveniles demonstrated faster
growth than the crayfish juveniles from the
natural population of Lake Katlabukh.

The results obtained indicate the eco-
logical feasibility of rehabilitating natural
water bodies in southern Ukraine by com-
bining the technology of artificial repro-
duction of crayfish with measures to stock
the obtained juveniles into them.

Thus, the introduction of technologies
for growing white Dniester crayfish in the
regulated water supply system can become
the basis for creating full-fledged regional
programs for compensatory reproduction.
This will reduce human impact on natu-
ral populations, ensure stable recovery of
the species’ stocks, and at the same time
promote the development of commercial
aquaculture within the natural range of the

75%. Taki yMOBH HO3BOJISIOTH MiATPUMY-
BaTu CTa0UIBHI TifpOXiMiuHI mapameTpH,
KOHTPOJIIOBATH SIKICTH BOIH, TEMIICPATYPY,
piBeHb KUCHIO I KOHLIEHTPAlil0 a30THUX
CHONYK, 10 Oe3noCepeaHbO BIUIMBAE Ha
PpicT, pO3BUTOK 1 37I0POB’S MiAPOLIEHOT MO-
JIOII.

Bcenennst 10 Tuc. ex3. MiApoIIEHUX
pakiB B 130J1bOBaHy aKBaropito 03. Kyryp-
ny#t (roma 0,43 ra) y TpaBHI—4epBHI, 3a
temrieparypu Bogu 18-22°C, mpomeMoH-
CTPYBaJIO BUCOKY aJanTaliiHy 3aTHICTb
0COOWH 110 PUPOTHHUX YMOB. JloTprMaH-
HS1 010TE€XHOJIOTIYHUX BUMOT OO TpaH-
CIIOPTYBaHHS 3a0€3MeYIo MiHIMaTbHUHA
piBEHb CTpecy Ta BHCOKY YaCTKy BUXKHU-
BaHHS PaKiB ITiJ] yac akJIiMaTHU3allii.

MOHITOPHHT CTaHy MITY4HO C(OPMO-
BaHO{ 1 IPUPOIHOT TOMYJISAIIH OiJI0T0 JTHI-
CTPOBCBKOTO paka IOKa3aB, II0 MOJO/b,
OTpUMaHa 1 MIPONICHA Y MTYYHUX YMO-
Bax (y PAC) mana Bumumii motreHuian poc-
Ty, IKAW BOHA peaii3dyBaja y IpyTii momio-
BUHI TIepiony BHpPOIIyBaHHs. BrkuBaHHs
JIBOJIITOK Y IITYYHO C(HOPMOBAHIHN MOTYJIs-
il HaNpHKiHII E€KCHEPUMEHTY CKJaJallo
45-50%.

Po3paxoBani napameTpu Mopeneit poc-
Ty JJIS IPUPOJHOT Ta MTYYHOT OIS
61710T0 JHICTPOBCHKOTO PAaKa BiAPI3HSINCH
HE3HAYHO, aJie ITYYHO OTPHMaHa MOJIOIb
JIEMOHCTpYyBajla MIBUIIINHA PiCT, HIXK MO-
JIOJb PAaKiB 3 TPUPOIHOT MOl 03.
Katnabyx.

OnepxaHi pe3ysbTaTH CBiAYaTh IPO
CKOJIOTIUHY JIOLINBHICTh pealimiTarii npu-
POIHHX BOJOMM IMiBIHS YKpaiHH MUITXOM
MO€AHAHHS TEXHOJIOTI ITyYHOTO BiJTBO-
PEHHSI paKa i3 3aX0jaMHu 3 IHTPOIYKIII B
HUX OTPUMAHOI MONO].

TakuM YUHOM, BIPOBAKCHHS 3aBOA-
CBKUX TEXHOJIOT1H BHPOIIYBaHHS Oi710r0
JTHICTPOBCHKOTO paka B CHUCTEMI PeTyibo-
BAaHOTO BOJONOCTAYaHHA MOXE CTaTH OC-
HOBOIO JUISi CTBOPEHHS TOBHOIIIHHUX pe-
TiOHAJIBHUX IIPOrpaM KOMIIEHCALiHOTO
BinTBOpeHHA. lle J03BONHTH 3MEHIINTH
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white Dniester crayfish.

Further studies should be aimed at
improving artificial cultivation technolo-
gies, optimizing transportation and release
methods, long-term monitoring of the dy-
namics of artificially formed populations,
and integrating genetic and economic
aspects into compensatory breeding pro-
grams.
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