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Purpose. To conduct a comprehensive anal-
ysis of literary sources on the current state of
Danube salmon populations and the prospects
for its conservation in Europe and Ukraine. One of
the most popular measures for restoring the pop-
ulation is stocking water bodies with fish seeds
grown in artificial conditions. The goal of artificial
reproduction is to restore the reproductive con-
tingents of fish populations to provide better envi-
ronmental services and preserve the biodiversity
of aquatic ecosystems.

Findings. A review of scientific publications
is presented, which highlight the state of Danube
salmon populations and the prospects for its con-
servation in Europe and Ukraine, and information
on the presence and abundance of Danube salm-
on in places of traditional biotopes and reproduc-
tion in artificial conditions is shown. The problem
of restoring the qualitative and quantitative char-
acteristics of Danube salmon populations is more
than important, and restoring their abundance
within the natural range is currently possible, to a
large extent, thanks to the implementation of tar-
geted fishery measures for artificial reproduction
using broodstock created under controlled condi-
tions of aquaculture enterprises.

Practical Value. This review will be useful for
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Mema. lposecmu KomnaeKcHUl aHani3 ni-
mepamypHux Oxcepen w000 Cy4acHo20 CMAHy
nonynayit dyHalicbKo2o n0cocs ma nepcrnekmue
lioeo 36epexceHHa 6 €sponi ma YkpaiHi. OOHUM i3
HalinonynapHiwux 3axo0ie 015 8i0HO8AEHHSA M0~
nynauii € 3apubHeHHsa 8000lim pubonocadkosum
mamepianom, 8UPOWEHUM Y WMYyYHUX YMOBAX.
Memotr wmy4yHo2o 8i0M8BOPEHHA € MOMNOBHEHHSA
penpodyKmusHUX KOHMUH2eHmi8 ixmiononyns-
uili 015 HOOAHHA AKICHIWUX eKos102iYHUX Mocaye
ma 36epexceHHsA biopi3HOMAHIMMsA 800HUX eKo-
cucmem.

Pe3ynbomamu. [lpedcmasneHo 021580 Hay-
Kosux nybnikayili, 8 AKUX suceimseHo cmaH rno-
nynauili 0yHalicbKko2o s10coca ma nepcrnekmusu
lioeo 36epexceHHA 8 Esponi ma YKpaiHi, nokasa-
Ha iHgpopmauis w000 HAA8HOCMIi Ma YucesnbHO-
cmi OyHalicbKoz2o a0coca y micuax mpaduyiliHux
biomonie ma 8i0MeBOPEeHHA y WMyYHUX YMOBAX.
Mpobnema 8i0HOBAEHHSA AKICHUX MQ KifbKiCHUX
Xapakmepucmuk nonynayili dyHalicbkoeo so-
coca binbw HiX aKmMyasbHa, a MOMNOBHEHHSA iX
yucesnbHOCMI y Mexax npupodHo20 apeany Ha
Cb0200HI € MOMAUBUM 3HAYHOK MiPOH 3080AKU
peanizayii cnpamosaHux pubHUUybKUx 3axo0ie 3i
wmy4Ho20 8i0MeopeHHA 3 BUKOPUCMAHHAM Ma-
MOYHUX cmad, ChopMOBAHUX Y KOHMPOsbOBa-
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scientists, postgraduates, students as well as for
ichthyological research and carrying out work on
the reproduction of valuable fish species in spe-
cialized farms of the Carpathian region.

Keywords: holovach, holovatytsia, hlavatka,
biodiversity conservation, population, artificial
reproduction.

PROBLEM STATEMENT.
AIM OF THE STUDY

Today, preserving the biological diver-
sity of aquatic ecosystems is becoming in-
creasingly important. Rare species of ani-
mals and plants are undoubtedly the most
vulnerable component of biodiversity,
with serves as a sensitive integral indicator
of adverse environmental changes. Restor-
ing the population size of each rare species
is crucial for restoring its ecosystem func-
tions. This is necessary for their conserva-
tion and for the restoration of biodiversity
in general. In this regard, salmonids are of
considerable interest to scientists and fish
farming specialists [1, 2].

The current state of natural reproduc-
tion of the native ichthyofauna in the river
network from the Carpathian region indi-
cates that in conditions of a consistently
high intensity of human impact, an urgent
issue arises of developing a permanent
program for implementing measures to
restore the abundances of native popula-
tions. This, in turn, necessitates the im-
plementation of compensatory measures
aimed at stocking rivers with viable seeds
of native fish species, namely Danube
salmon, the abundance of which is con-
stantly decreasing. Over the last decades of
the last century, the population of Danube
salmon (holovach, holovatytsia, hlavatka
— the local name in the Carpathians) has
drastically decreased, and the threat of its
extinction is an undeniable fact [3, 4].

The largest freshwater salmonid spe-

Hux ymosax pub0o2ocrnodapcbKux nionpuemcms.
MpakmuyHa 3Havywicme. Lleli o02ns0 6yde
KOpUCHUM 0719 HAYKO8Ui8, acrnipaHmis, cmyoeH-
mis, @ MAaxkox< 08 NMposedeHHs iXmionoaiyHux
docnioweHo ma 30ilicHeHHs pobim i3 sidmeo-
pPeHHA yiHHuUx eudie pub y cneuianizosaHux
2ocnodapcmeax KapnamcoKoz2o pezioHy.

Kniouoei cnosa: 205108a4, 20n08amuys, 2na-
s8amka, 36epexceHHA biopisHoMaHimms, nonyns-
yis, wmy4He 8i0meopeHHs.

IHOCTAHOBKA NIPOBJIEMH.
META POBOTH

Ha croromni 36epexeHHs 0i0JI0Ti4HO-
r0 PI3HOMAHITTS BOJAHHX E€KOCHCTEM CTa€
BCE BAXIUBIIIMM. PiAKiCHI BUIU TBapHH
Ta pociuH, Oe3CyMHIBHO, € HaWBpa3Ju-
BIIIUM KOMIIOHEHTOM O0i10pi3HOMAaHITTS,
SIKHH CITYTY€E UyTIUBUM IHTETPALHUM 1H-
JTUKATOPOM HECHPUATIMBHUX CSKOJOTTUHHX
3MiH. BiITBOpEHHs YHCENBHOCTI TOMYJIs-
il KO)KHOTO PIAKICHOTO BUAY Ma€ BHPpi-
IiagbHe 3HAYCHHS JUTS BiTHOBJICHHS HOTO
exocucteMHUX QyHKUiA. Lle HeobOxigHO
IUTSE TX 30€peKeHHS, & TAKOXK JJIS BiJHOB-
JIeHHs 010pi3HOMAHITTSA y LijgoMy. Y 3B’513-
Ky 3 IIMM, JIOCOCEBI pHUOM BUKIHKAIOThH
3HAUHUH 1HTEpeC HayKOBILIB Ta (axiBIliB i3
pubHHMITRA [1, 2].

CydacHuil cTaH NPHUPOTHOTO BiATBO-
peHHsI abOpHUreHHO1 ixTiodayHu pidakoBOi
Mepexi Kaprmarchkoro perioHy CBiTYHTH,
o0 B YMOBax CTaOiIbHO BHCOKOi iHTEH-
CHUBHOCTI aHTPOITOTCHHOT'O BILIMBY MOCTAE
HarajibHe MUTaHHS 3 PO3POOKH MPOTpaMu
LIOJI0 3MIMCHEHHS 3aXO[iB 3 BiTHOBJICHHS
YHCEIHLHOCTI HATUBHUX MOMYJIAIIH, sSKa Ji-
SITUME Ha TOCTilHIKA ocHOBI. Lle, y cBOMO
4epry, 3yMOBIIIOE HEOOXiTHICTh BUKOHAH-
HS KOMIICHCAI[IHHUX 3aXOfiB, CIPSIMOBa-
HUX Ha 3apHOHCHHS PIYOK KUTTECTIHKHM
MOCAJIKOBHM MarepiaioM abOpUTeHHHUX
BHIIB pu0O, a caMe — JIyHaWChKHUM JIO-
COCEM, YHCENBHICTh SKOTO HEBIMHHO
3MEHIIYEThCA. 3a OCTaHHI JECATHIITTS
MHUHYJIOTO CTOJITTS YMCENbHICTh MOIMYJIs-
i gyHalicekoro Jiococs (Hucho hucho
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cies in Ukraine, the Danube salmon, which
is endemic to the rivers of the Danube ba-
sin, is under threat of extinction. About 80
years ago, Danube salmon inhabited river
networks of Europe with a total length of
almost 12,000 km, but now it is only dis-
tributed in about 33% of its former range,
rare in 28% and has disappeared from
39% of watercourses [3, 4]. The continu-
ous river network that was previously in-
habited by Danube salmon is now divided
into isolated areas. In this regard, it was
pushed to the foothill zone of rivers, and
its abundance decreased significantly. This
was the combined result of increased flow
regulation, damming of rivers, excessive
industrial, agricultural, and domestic pol-
lution, and other factors that caused the
destruction of the salmon habitat. Protec-
tion measures, including legal restrictions,
stocking, creation of reserves, and intro-
duction into rivers where salmon were not
previously observed, have proven unsuc-
cessful due to the constant human impact
on the rivers and the small number of ju-
veniles available for stocking. The Danube
salmon is under threat of extinction, but
data on the state of its natural reproduction
in rivers and the effectiveness of stocking
these rivers with juveniles grown in arti-
ficial conditions is insufficient, therefore
further research on the distribution, abun-
dance, growth, condition, and conserva-
tion of the species remains important and
extremely necessary. Detailed study of
Danube salmon populations will provide
an opportunity to develop optimal protec-
tion systems [3—8].

Danube salmon, according to its taxo-
nomic status, according to the modern tax-
onomy of salmonids, belongs to the genus
Taimen (Hucho). It is endemic to the Dan-
ube River system, in Central and South-
eastern Europe it is mostly found in tribu-
taries flowing from the Alps, Dinaric Alps
and Carpathian mountain ranges, except
for the Bohemian-Moravian Bird High-

182

Linnaeus, 1758), abo rooBava, ToJIoBaTH-
1i, m1aBaTky (Micuei Ha3Bu y Kapmarax),
KaTacTpodiuHo 3HU3HIACH [3, 4].

HaifGinpmuii mpeAcTaBHUK IPiCHO-
BOJTHUX JIOCOCEBHX BUIIB puO B YKpaiHi
— IyHAaWCHKUU JIOCOCH, KU € eHIeMi-
KOM pidok OaceitHy JlyHar0 — 3HaXOIUTh-
s TMiJ] 3arpo3010 3HUKHEHHS. briuseko 80
POKIB TOMY NyHaWCHKHH JIOCOCH HACEJISB
piuKOBY Mepexxy €Bponu 3arajabHO0 Mpo-
TsokHICTIO Maiixke 12 000 kM, omqHaK Hapa-
31 BiH NOIIMPEHUHN JNHIIEe MPUOIH3HO Ha
33% CBOTO KOJNHUIITHBOTO apeaiy, pifgKic-
Huii Ha 28% i 3HUK 3 39% BOmOTOKIB [3,
4]. CyuinbHa piukoBa Mepexa, Ky paHilie
HaceJlB AyHaCBhKHUH J10COCh, 3apa3 po3-
JIJICHa Ha 130JIbOBaHi JUISHKH. Y 3B’SI3Ky
3 UM, BiH OyB BUTICHEHUH 10 MeEpeArip-
ChbKOi 30HW PIUYOK Ta HOTO YHCENbHICTDH
3Ha4YHO 3MeHImIacs. Lle crano cykynHuM
PEe3yIBTaTOM ITOCHJIEHOTO 3aperyJroBaH-
HSl MIOTOKIB, MEPEKPUTTS PiuoK Aambamu,
HaJMIpHOTO IPOMHCIIOBOTO,  CIJIBCHKO-
rOCIOAapChKOTr0, OOYTOBOTO 3a0pyIHEH-
HS Ta IHMHX (QaKTOPiB, AKI CHPUIHHUIH
pYHHYBaHHS JOBKULIS, J€ MEIIKAE JO-
cOoChb. 3aXHCHI 3aXO0[H, 110 BKJIIOYANH TIpa-
BOBi OOME)XEHHS, 3apUOHEHHS, CTBOPEHHS
3aITOBIIHUKIB Ta IHTPOAYKIIIIO Y PIUKH, A€
paHilie J10coCh He CIOCTEepiraBcs, BUSBU-
JIUCSI HEBJJAJIMMU Yepe3 TIOCTIHHUI aHTpo-
MOTCHHUI BIUIMB HA PIYKKA Ta HE3HAYHY
KUTBKICTh MOJIOJI, JOCTYITHOI Ui 3apu0-
HEHHs. JlyHalCbKMI JTOCOCh 3HAXOIUTHCS
i 3arpo30l0 3HWKHEHHS, ONHAK TaHUX
PO CTaH WOTO MPUPOTHOTO BiATBOPECHHS Y
piukax Ta e(heKTUBHICTD 3apHOHCHHS ITHUX
PIYOK MOJIOA/II0, BUPOLICHOIO V IMTYYHUX
YMOBax, HEIOCTATHBO, TOMY HPOBEICHHS
MOAATBIINX JOCHIHKEHb MIOMO0 MOIINPEH-
HSI, YHCEITBHOCTI, POCTY, CTaHy, 30epeKeH-
Hs1 BUJly 3aJIMIIIA€THCS BXKIIMBUM Ta BKpaii
HeoOXimHuM. JleTanbHe MOCIIIKEHHS I10-
MyJsii KyHallcbKOro JIOCOCS acTh MOX-
JIUBICTh PO3POOHMTH ONTHUMAJIbHI CUCTEMH
3axucry [3-8].

JlyHalicbKuil J10COCh 3a TaKCOHOMiY-
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lands, the Bohemian Forest and the Weins-
berger Wald Plateau. The range of the Dan-
ube salmon is currently under debate in
Europe; individual populations are found
in rivers in Austria, Germany, Slovenia,
Croatia, Bosnia and Herzegovina, Serbia,
Montenegro, Romania, Hungary, Ukraine,
Slovakia, the Czech Republic and Poland.
In the latter two countries, the spread of
Danube salmon is the result of the intro-
duction of the species into the rivers of the
Baltic and North Sea basins. Danube salm-
on has also been introduced to the waters
of France, Belgium, Germany (North Sea
basin), Sweden, Spain, Morocco and North
America. The largest freshwater salmonid
species on the European continent, it is en-
dangered in Central Europe [5-8]. Today,
Danube salmon populations are localized
in the rivers of the Danube basin, most of
them supported by artificial reproduction
and stocking programs. It is not yet pos-
sible to state that this species is protected
from extinction in the wild. Therefore, for
the effective restoration and conservation
of Danube salmon populations, compre-
hensive approaches are needed [9] and the
development of an international program
for the restoration and conservation of
this fish species. Currently, it is protected
by the Bern Convention, the International
Union for Conservation of Nature (IUCN),
and the Red Lists of European countries.
In the countries of its range, including
Ukraine, its catch is completely prohibit-
ed. In some countries, Danube salmon are
particularly popular with fly fishing enthu-
siasts and support a popular international
tourist industry, such as Slovenia, Slovakia
and Montenegro, Bosnia and Serbia, and
Poland. These countries use the catch-and-
release method [3-9].

The problem of restoring the qualita-
tive and quantitative characteristics of sal-
monid populations is more than important,
while restoring their abundance within the
natural range is currently possible, largely

HUM CTaTyCOM, BIJIIOBITHO JO CydYacHOi
CUCTEMAaTHKH JIOCOCEBHUX PHUO, HAIICIKHUTH
o pony taimenb (Hucho). BiH € eHne-
MikoM JlyHalCBKOI PiUKOBOi CHCTEMH, Y
LenTpanpriii Ta IliBneHHO-CXinHili €B-
pori 3Ae01IBIIOro TPAIISETHCS Y MPUTO-
Kax, M0 CTiKaloTh 3 Aubn, JuHapchkux
Agnbn Ta ripeekux xpe6tiB Kapnar, okxpim
Boremcrko-MopaBchkoro Harip’s, borem-
cbKoro Jiicy Ta BaitHcOeprep-Banbacekoro
iato. Hapasi apean qyHalchKOTO JIococs
€ IIPeAMEeTOM OOTOBOpEHHS y €BpOIi; OK-
peMi TomyIsiii 3yCTpidaroThes y piukax
Agctpii, Himeuuunu, Cnosenii, Xopsa-
T1ii, bocHii Ta I'epuerosunu, Cep6ii, Yop-
Horopii, PymyHnii, YropmuHnu, VYkpainuy,
CnoBayunnam, Yexii Tta ITompmi. ¥V aBox
OCTaHHIX KpaiHax TMOMIMPCHHS JyHaH-
CBKOT'0 JIOCOCS € PE3yABTaTOM IHTPOMYKIIIT
BUJY 0 piuok OaceiiHiB banrilickkoro Ta
[TiBHiyHOTO MOpIB. JlyHalCBKHH JIOCOCH
TakoKk OyB IHTPOMYKOBAaHUH IO BOIOUM
Opanrii, bensrii, Himeuunmnn (Gaceiin
[TiBniunoro mops), HIsemnii, Icnanii, Ma-
pokko Ta IliBHIYHOT AMepuku. HaiiOins-
IIMA cepell TPICHOBOAHUX JIOCOCEBHUX BU-
IIiB pu0 Ha €BPONEHWCHKOMY KOHTHHEHTI,
3HAXOIUTHCS TiJ] 3arpo30i0 3HUKHEHHS Y
LenTpanpriii €Bponi [5-8]. Ha croromni
MOMYJIAIIT AyHAWCHKOTO JIOCOCS JIOKAi-
3yIOThCS Y piukax Oaceliny JlyHaro, Oiib-
IICTh 3 HUX MIATPUMYIOTHCS MIPOrpaMaMu
MITYYHOTO BIATBOPEHHS Ta 3apUOHEHHS.
[Moku 110 HEMOXKIIMBO CTBEPIDKYBATH, IO
JAHWA BUJ 3aXHINCHUN BiJ 3HUKHEHHS y
MUKl mpuponi, ToMy Ui e(hEeKTHBHOIO
BiJTHOBJICHHS Ta 30€peKCHHsS OIS
JIyHaHCBKOTO JIOCOCS HEOOX1IHI KOMILIEK-
CcHi mixou [9] Ta po3poOka Mi>KHAPOTHOT
Mporpamu 3 BiJHOBJICHHS Ta 30€pPEeKEHHS.
Bun nepebyBae min oxopoHoto bepHchkoi
KOHBEHIii, MIiXXHapOJHOTO COI03y OXO-
porn mpupomu (MCOII) Ta YepBoHux
CIMCKiB KpaiH €Bpomnu. Y kpaiHax apeainy,
BKITIOYHO 3 YKpaiHOO, HOro BHIIOB 3a00-
poHeHul. ¥V neskux KpaiHaX AyHaiCbKUH
JI0COCH 0COOJIHMBO TOMYJISIPHUN cepel] eH-
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due to the implementation of targeted fish
farming measures for artificial reproduc-
tion using broodstocks grown and formed
under controlled conditions of fish farms.

ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

Danube salmon is known for its abil-
ity to reach significant weight and size,
as it has no enemies in the wild and is the
main predator of Carpathian rivers, which
makes it a cult species of sport fishing in
many European countries. Due to their
long reproductive cycle, small number of
offspring and small population size, salm-
on are very sensitive to environmental
changes resulting from random and per-
manent human impacts [1-5].

Danube salmon — reaches an age of
over 20 years, according to other sourc-
es up to 50 [11-14]. The oldest Danube
salmon to date, caught in the wild in the
Drava River, was over 20 years old [4, 9],
but when reared in artificial conditions it
can reach the age of 25 years or more [15].
The body of the Danube salmon is spin-
dle-shaped, almost cylindrical, covered
with small cycloid scales and protected by
a thick layer of mucus. Young individuals
have a grey-green colour, which with age
and upon reaching a length of more than
75-80 cm, changes to a brown shade with
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Ty31acTiB HaXJINCTOBOI PHUOOJIOBIII Ta ITiJI-
TpUMy€e TOMYJSIPHY MIDKHApPOIHY TYpHC-
THYHY iHIycTpito y CioeHii, CoBauduHi
ta YopHoropii, bocHii Cep0ii, [lonpmi. ¥
IUX KpaiHaX BHKOPHCTOBYIOTH IPAKTHKY
«miiMaB-BUIYCTHBY [3-9].

[Ipobnema BITHOBJICHHSA SKICHHUX Ta
KIUJIBKICHUX XapaKTepUCTHK MOMYIALiii 10-
cocenoaiOHNX pub OLIBIIT HIXK aKTyalibHa,
a TIOMOBHEHHS X YHCENBHOCTI y Mekax
MIPUPOTHOTO apearry Ha CHOTOAHI € MOX-
JIMBUM 3HAYHOIO MipOIO 3aBISKH peatia-
i CIIPSIMOBAaHUX PHUOHUIIBKUX 3aXOiB 3i
MITYYHOTO BiITBOPEHHS 3 BUKOPUCTAHHIM
MaTOYHUX CTaJ, BHPOIICHUX Ta c(hHopMo-
BaHHX Yy KOHTPOJILOBaHMX YMOBax puoo-
TOCTIONAPCHKUX ITiITPHEMCTB.

AHAJII3 OCTAHHIX
JOCJIIIKEHD 1 MYBJIKANINA

JyHalicbkuii 10cOCh BiJOMHUI CBO€EIO
3IATHICTIO TOCSTAaTH 3HAYHOI MacH Ta po3-
Mipy, OCKIIbKM HE€ Ma€ BOPOTIB y AUKIiH
MIPUPOIi Ta € TOJIOBHUM XIDKAaKOM KapIar-
CBKUX piK, IIO POOHUTH HOTO KYyJIETOBUM
BHJIOM CITOPTHBHOI pUOOJIOBIII Y OaraTthox
€BPOIEHCHKHX KpaiHaX. 3aBIsSKH TPUBAIIO-
MY PENpOXyKTUBHOMY ITHKITY, HEBEJIHKIH
KUTBKOCTI MTOTOMCTBA Ta HE3HAYHOTO PO3-
MIpY MOMYJISAIIIT T0COCH AyKe Yy TIIMBHHU JI0
€KOJIOT1YHHUX 3MiH, SIKi BAHUKAIOTh BHACII-
JIOK BHIIQJKOBHX Ta MOCTIHHHUX aHTPOIO-
TeHHUX BIUIMBIB [1-5].

JlyHalicbkuil T0cOCh TOCsTaE BIKy TO-
Haj 20 pokiB, 3a IHIIUMU JTAHUMU — JIO
50 [11-14]. Haiicrapimmii JyHaWChKHAN
JIOCOCh Ha CHOTOJHI, BUJIOBJIICHUN Y TUKIH
npupoxi y p. Jpasa, maB onazn 20 pokiB
[4, 9], omHak 3a BUPOILYBaHHA y IITYYHUX
yMOBax MOXe JIocATaTd BiKy 25 Ta OinbIie
pokiB [15]. Tino y ayHaCBKOTO JOCOCS
BEPETCHOMOIOHe, Maibke NWIIHIPHYHE,
BKpHTE JIPIOHOIO IUKIIOITHOIO JTYCKOIO Ta
3axMIIeHe TYCTUM ImapoM ciuzy. Momoxi
0COOMHM MAalOTh Cipo-3eieHe 3a0apBiieH-
HSI, SIKC 3 BIKOM Ta 3a JOCSITHEHHS JOBKH-
HU noHa] 75—80 cM 3MiHIOEThCS Ha KOPUY-
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a metallic sheen [16]. Larvae and juveniles
mainly consume benthic invertebrates and
insect larvae, with their diet changing to
fish juvenile when they reach a length of
50-98 mm [17-20]. If small fish larvae
are present in the aquatic environment (for
example, from early spawning cyprinids),
they can start feeding on them from the
very beginning of exogenous feeding.

In natural conditions, Danube salm-
on grow faster than in aquaculture [15]
and can reach 25 cm in length and 150 g
at the age of one year, in the second year
its length increases to 40 cm and weight
reaches 500 g [20]. In the third year of life,
Danube salmon can reach a weight of 1.5
kg and an average body length of up to 60
cm, in the fourth year up to 3.3 kg with a
length of up to 80 cm. The maximum body
length can reach up to 2 m and weight —
70-100 kg [3, 18, 21].

For a successful life cycle of Danube
salmon, a number of biological and eco-
logical factors must be met. This species
requires free-flowing, oxygen-rich rivers
with sufficient natural food supply. The
typical habitat of Danube salmon is moun-
tainous areas of large rivers with deep ed-
dies and pits under cascades or waterfalls,
where the temperature rarely exceeds 15°C
[22, 23]. Adults typically spend both win-
ter and summer in deep depressions and
pools with low current velocity, but feed in
shallow, fast-flowing areas with appropri-
ate structural heterogeneity, provided that
water temperatures remain < 20°C. As wa-
ter temperatures rise, fish move to cooler
areas upstream, which are affected by ris-
ing groundwater levels, or return to deeper
parts of the river. Accordingly, in alpine
rivers, which are strongly influenced by
melting glaciers and snow, where the aver-
age summer water temperature can remain
at 11-12°C, fish have a more sedentary
lifestyle. Large individuals live singly, but

HEBUH BIJATIHOK 3 METAJICBUM TIEPEINBOM
[16]. JInuuHKU Ta MOJIOAI OCOOMHHM Tiepe-
Ba)XHO CIIOKMBAIOTh JIOHHUX Oe3xpedeT-
HUX Ta JINYAHOK KOMaX, IMPUYOMY IXHii
paIlioH 3MIHIOEThCSI Ha MalbKiB pHO 3a
nocsarHeHHs qokuHu 50-98 mm [17-20].
S0 y BOXHOMY IOBKIJUTI HasiBHI APiOHI
JUYUHKY pUO (HAmpHKIajA, Bif KOPOHO-
BHX, SIKi paHO HEPECTYIOTh), BOHH MOXYTh
MOYATH )KUBUTHUCS HUMU 3 CAMOTO TTOYaTKy
€K30TE€HHOI0 YKUBJICHHS.

VY npupoAHUX YMOBaX iCHYBaHHS Iy-
HaWCBhKUI JIOCOCh pOCTE IIBHUJIIE, HIX B
YMOBax akBakKyleTypHu [15] Ta Moxe mo-
csaratu 25 cM 3aBnoBXKKH Ta Macu 150 Ty
Billi OTHOTO POKY, Ha JPyroMy poii HOro
noBxuHa 3poctae a0 40 cMm, a maca gocsi-
rae 500 r [20]. Ha TpeThOMy poOLi XKUTTS
JYHaWCBHKHU JIOCOCHh MOYKE JIOCATaTH MACH
1,5 kr Ta cepeqHbOI JOBXKUHH Tina a0 60
CM, Ha YETBEPTOMY — 10 3,3 KT 32 JIOBXKH-
Hu 10 80 cM. MakcuMabHa JOBKHHA Tijla
Moxe carata g0 2 M, maca — 70-100 kr
[3, 18, 21].

JIJIs yCHIIIHOTO KUTTEBOTO IUKITY AYy-
HaANCBHKOTO JIocOocd Mae OyTH IOTpUMaHa
HH3Ka OI0JIONYHHUX Ta €KOJOTIYHUX YHMH-
HUKiB. JlaHOMy BUAy MOTpPiOHI BiNBHO
MPOTOYHI, 0arati Ha KHCEHb PIYKU 3 JIO-
CTaTHBOIO KUTBKICTIO MMPUPOIHOI KOPMOBOL
6a3u. TunmoBuM OIOTOIOM JyHAWCHKOTO
JI0COCs € TIpChKi JUISHKH BEIHKHUX PIUOK
3 IHOOKMMH BUPaMH Ta IMaMH TTiJT KacKa-
Jnamu abo BomocHazamu, Jie TeMIeparypa
BOIH pijako repepuirye 15°C [22, 23]. Jlo-
pocii 0COOMHHM, SK TPaBUIIO, MPOBOASTH
SIK 3UMY, TaK 1 JITO y TIHOOKUX 3amaju-
Hax Ta OaceifHax i3 HHU3BKOKO IIBUIKICTIO
Te'ii, OHAK KHBIATHCS Y MITKOBOJIHHX,
MIBUJKOIUIMHHUX IUISHKAX 3 BIAIIOBIIHOIO
CTPYKTYPHOIO HEOJHOPITHICTIO 3a yMO-
BU, LI0 TeMIlepaTypa BOIW 3aJUINAETHCA
< 20°C. 3a 3pocTaHHS TeMIepaTypH BOAH
pHOM TEpeMIlIyIOTbCS y MPOXONOTHIIIL
TIISSHKY BMIIIE 3@ TEUI€I0, K1 3HAXOIATHLCS
i1 BILIUBOM MifliOMY I'PYHTOBHX BOJ, a00
MMOBEPTAIOTHCS Y TIHOIII AUITHKA PiKH. Y
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aggregations consisting of several individ-
uals have been observed in large pools in
both warm and cold periods of the year [5,
24, 25]. The annual reproductive period
lasts 2-3 weeks and begins in late March
and ends in mid-May, with the exact tim-
ing depending on the type of river and
abiotic factors such as water temperature.
This species is iteroparous and potamo-
dromous, so sexually mature individuals
migrate relatively short distances (usually
1-25 km) to specific upstream spawning
grounds, which include well-washed grav-
el beds in shallow (40—80 cm deep) areas
with moderate currents, usually located in
small tributaries. Sexual dimorphism in
individuals is epigamous, the color pat-
tern includes pink-red pigmentation on the
sides of the body [24, 25]. Unlike most sal-
monids, this species forms pairs that mate
a few days or weeks before spawning. The
spawning site, which can be at least 70 m
long along the riverbed, is aggressively
defended by the male from the penetration
of other males. Spawning is intermittent
and can last for two weeks. The absolute
fecundity of females averages between
1,500 and 35,000 eggs, depending on the
age and size of the individual. Younger
age groups usually disperse downstream in
rapids or straits and often congregate near
shelter such as steep banks or deep rapids
[10,26,27].

The current existence and distribution
of Danube salmon populations in Europe
is highly fragmented, with permanent
populations remaining only in a few trib-
utaries of the Danube River basin. Due to
the fact that it has been extirpated from at
least two-thirds of its natural range since
the early 19th century, the total population
size is considered to exceed the minimum
threshold for the Red Data Book criteria
(<10,000 adults), according to an estimate
obtained from the consensus opinion of
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aJBIMIMCEKUX PIUKax, SKi 3HAXOAATHCS i
CUJILHUM BIUIMBOM TaHEHHS JIbOIOBHKIB
Ta CHITY, JIe CepeHs JITHS TeMIleparypa
BOJIM MOXe 3anuiarucs Ha piBHi 11-12°C,
y pu6 GBI ocinii crioci6 kutTTs. Benu-
Ki OCOOMHH >KUBYTHh IOOJMHOKO, OTHAK
CKYITYeHHS, SKi CKIamaroThCs 3 KUTBKOX
0COOUH, CIIOCTEpIraay y BeJIUKUX Oaceit-
HaX sK y TEIUT, TaK 1 Y XOJOIHI Mepioau
poky [5, 24, 25]. lllopiuHuii penpoxyKTUB-
HUH 1epioj] TpuBae 2—3 THKHI Ta MOYNHA-
€TBCS 3 KiHI Oepe3Hsi, 3aBePIIYIOYNCH Y
cepennHi TpaBHA, NMPUYOMY TOYHHH dHac
3aJIeKUTh BiJl TUILY PiUKU Ta abi0TUYHUX
YUHHUKIB, TaKUX SK TEMICpaTypa BOIH.
Leit BUI € iTepomapyBaJbHUM Ta IOTa-
MOJIPOMHHM, TOMY CTaTe€BO3piJli OCOOMHH
MITPYIOTh Ha BiIHOCHO KOpOTKi BiicTa-
Hi (3a3Buuail 1-25 kM) 70 MEBHUX MiCIb
HEpecTy BUIIIE 3a TEYi€lo, SIKi BKIIOYAIOTh
no0pe MPOMUTI T'PaBiiHI NIApU HA MIJIKO-
BomHUX (mbuHoI0 40-80 cM) AiMsSHKAX
13 MIOMIPHOIO TEYi€ro, MO 3a3BUYAl pO3Ta-
IIOBaHI Y HEBEIUKUX puTOoKax. CTareBuii
IuMopdi3M y 0COOHMH eIiraMHUM, KOJIbO-
POBUIl Bi3epYHOK BKITIOUAE POKEBO-YESPBO-
Hy TirMeHraiito 3 6okiB Tiia [24, 25]. Ha
BiIMiHY BiJi OUTBIIOCTI JIOCOCEBUX PHUO,
e B YTBOPIOE TAPH, SKi MOETHYIOTHCS
3a KiJibka A10 4M THKHIB 710 HepecTy. Mic-
IIe HepecTy, AK€ MOXe CKJIalaTd He MEHII
HiK 70 M TOBKUHH pyclia piYKH, arpecUB-
HO 3aXHWINAETHCS CaMIIEM BiJl MPOHUKHEH-
HS iHIUX camuis. HepecT mopuiitauii Ta
MOXXE€ TPHUBATH YIPOAOBXK [IBOX TIDKHIB.
AOCONIOTHA TJIOMIOYICTh CAMUIIB Y Cepe-
HhOMY ckiagae Bix 1500 mo 35000 ikpu-
HOK, 3aJIEKHO BiJl BIKY Ta PO3Mipy 0COOH-
HU. MOJTOIIII BiKOBI TpYyIH 3a3BUYaid po3-
CIIOIOTHCSl HUKYE 3a TEUi€l0 Ha Mepekarax
a00 MPOTOKAX Ta YaCTO CKYIMIYIOTHCS TI0-
OnM3y YKpUTTIB, TaKUX sIK CTpiMKi Oeperu
gu mrboki nepekaru [10, 26, 27].
CyyacHe iCHYBaHHS Ta MOIIMPECHHS
OIS JTyHalCHKOTO Jococs B €Bporri
CWJIBHO (parMEeHTOBaHE, MOCTIHHI MOITy-
TSI 3aJTUIIAI0THCS JIUIIE Y KUTBKOX TIPH-
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several experts [3, 28]. The current popu-
lation trend across the range has not been
clearly quantified, and the total number
of extant subpopulations is unclear. The
status of Danube salmon is described as
“Unfavourable-Inadequate” according to
the latest (2013—-2018) reporting round for
species covered by Article 17 of the Eu-
ropean Union Habitats Directive, while it
is estimated that over the last three gen-
erations (around 24 years) there has been
a decline in population size of more than
30% in Austria, Germany, Bosnia and Her-
zegovina, and Serbia. In addition, experts
estimate that up to 35-40% of its range in
south-eastern Europe (Slovenia, Croatia,
and the Western Balkans) could be lost if
a large-scale planned hydroelectric pow-
er plant construction cycle is completed
[28-32]. In terms of the overall trend of
population decline over the past 30—40
years, there has been a slowdown, partly
due to intensive management, which large-
ly includes supportive efforts for reproduc-
tion and population recovery. For example,
in Austria, it is maintained through man-
agement activities of artificial reproduc-
tion and stocking, and beyond this there
are still self-reproducing viable wild sub-
populations that occupy short stretches of
the Enns and Ibs rivers and most of the
Pielach and Heil systems. In Austria, the
largest natural population is approximately
1,500 sexually mature individuals living
on a 270 km stretch of the Mur River, but
this population has declined significant-
ly over the past twenty years [9, 33, 34].
Currently, natural populations of Danube
salmon inhabit less than 10% of their for-
mer range in Austria, and in many rivers, it
is only found thanks to stocking programs
[9, 11, 33].

In Bosnia and Herzegovina, Danube
salmon populations have recently been
documented in all rivers, according to data

ToKax OaceitHy p. JlyHaii. Y 3B 53Ky 3 THM,
o 3 moyatky XIX cT. BiH OyB 3HHUILEHHHA
IIOHAMEHIIE Ha IBOX TPETHHAX CBOTO
MPUPOTHOTO apeany, 3arajlbHUil pPOo3Mip
MOMYJALl, SK BBAKAECTHCS, IEPECBHIIYE
MiHIMaJbHUI nopir 11 kputepiis Uepso-
HOi kHHTH (<10 000 mopocimx 0coOuH),
3TiHO 3 OIIHKO0, OTPUMAHOIO Ha OCHOBI
KOHCEHCYCHOI JTyMKH KIUJIBKOX EKCIIePTiB
[3, 28]. [loroyHa TeHAEHIIiA MOyl
y MacmTabax apeaiy KiIbKICHO He Oyia
YiTKO BH3HA4YCHA, a 3arajibHa KUIBKICTh
HasBHUX CYOTIOMYJIAIIA HE BCTaHOBIICHA.
Craryc JyHaHCBKOTO JIOCOCS OMUCYEThH-
ca Ak «HecnpustinBuil-HeaqeKkBaTHUID,
3rigHo 3 ocranHiM (2013-2018 pp.) pays-
JIOM 3BITHOCTI JJIsS BU/IIB, 1[0 OXOIIIIOIOTh-
cst crarrero 17 JlupektuBu €BponeHChKo-
ro Coro3y mpo cepemoBHINa iCHyBaHHS,
TOA1 SIK 32 OLIHKaMH, YIIPOAOBK OCTAHHIX
TPHOX IMOKOMIHB (OJU3bKO 24 POKIB) B AB-
ctpii, Himeuuuni, BocHii ta ['epuerosuni
i Cep0Oii BimOysIOCS CKOpOUYEHHSI pPO3Mi-
py momymsinii 6inbme Hix Ha 30%. Kpim
TOTO, 32 OIIIHKaMHU ekcrnepTiB a0 35—40%
Horo apeany y MiBAEHHO-CXiIHiN €Bpori
(Cnorenis, Xopsaris Ta 3axinHi bankanm)
MOXe OyTH BTpaueHo y pasi 3aBepIICHHS
IIMPOKOTO IHKIY 3allJIaHOBAHOTO Oy/iB-
HHUITBA TifpoeleKkTpocTaHui [28-32].
3 omiAAy MOAO 3arajdbHOI TEHJICHIT 0
3HI)KEHHS YUCETIBHOCTI YIPOJOBK OCTaH-
Hix 30—40 pokiB, BigMiUueHEe CIOBUIbHEH-
Hs, 1[0 YaCTKOBO 3YMOBJICHO iHTCHCHUB-
HUM YIPaBIiHHAM, SKE 3HAYHOK MipOIO
BKIIIOYA€ MiITPUMYBAIBHI 3yCHILIS LIOMIO
PO3MHOXEHHSI Ta BiJHOBJICHHS MOITYJIAIIIL.
Hanpuknan, B ABcTpii BOHA MiATPHUMY€ETh-
Csl 3aBJSIKW YIPABIIHCHKIN JiIsITBHOCTI 3i
IITYYHOTO BiITBOPEHHsI Ta 3apHOHCHHS,
KpiM TOTO, Ie ICHYIOTh CaMOBIITBOPIO-
BaJIbHI JKUTTE3[aTHI JUKI CyONMOMyISIii,
SIK1 3aliMarOTh KOPOTKI AUISHKH pidok EHc
Ta I0c Ta Ginbury yactuny cuctem lliemax
ta [aiin. B ABctpii HalibinbIa npupoIHa
HomynALis Hamuye npubausHo 1500 cra-
TEBO3PUTUX 0COOWH, SIKI MEIIKAIOTh HA Jii-
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from 2000 to 2012, with the exception of
the Bosna River, which is quite polluted.
The Danube salmon has never been list-
ed in the Red Book and the IUCN list of
freshwater fish of this country, but since
the species is threatened with extinction in
other parts of its distribution range, meas-
ures to protect, conserve and improve the
population must be taken throughout the
territory where it occurs [22].

Danube salmon are distributed in the
rivers of north-western Croatia that are
direct or indirect tributaries of the Danube
River, namely: the Drava and Sava rivers
in their upper reaches, as well as the Kupa,
MrezZnica, Dobra and Una rivers [22]. The
distribution of Danube salmon in the Czech
Republic has been confirmed in some parts
of the Elbe, Oder and Morava river basins.
Unfortunately, all populations are main-
tained by stocking with material obtained
through artificial propagation [29].

In Germany, the Danube salmon is
endangered in Bavaria, but small natural
populations still exist in the south [29].
The historical range of salmon in German
rivers extended upstream to the state of
Baden-Wiirttemberg, where the species
currently exists only in small abundances
[29].

A decline in Danube salmon numbers
in Slovenia, Croatia and the Western Bal-
kans has been relatively moderate, but only
16 of the 43 identified subpopulations are
considered wild, with 15 of them declining
and only three showing an increasing trend
[35-40].

In Ukraine, before World War II, Dan-
ube salmon were found in the Tisza Riv-
er from the confluence of the White and
Black Tisza in almost all its tributaries, as
well as in the Prut and Cheremosh rivers.
Today, this species is occasionally found
in the Prut River, and the main, permanent
place of distribution of Danube salmon

NHI goBxuHO0 270 KM p. Myp, omxHak
151 TIOMYJIAIIST 3HAYHO CKOPOTHIIACS 38 OC-
TaHHI IBaJusTh pokiB [9, 33, 34]. Hapasi
MPUPOIHI NOMYJALil AYHAHCHKOTO JI0COCS
3acessitoTh MeHie 10% cBOro KOJMUIIHBO-
ro apeaiy B ABCTpii, a y 06aratbox piukax
BiH 3yCTPIUAETHCS JIUIIE 3aBISKH MIpOrpa-
Mam 3apubnenns [9, 11, 33].

Y bBocHii Ta T'epueroBuHi mOMysimii
JTyHaCBKOTO JIOCOCS HEIOAAaBHO Oyiu 3a-
JIOKYMEHTOBAHI y BCiX piuKax, BiJlOBIIHO
1o nanux 3 2000 o 2012 pp., 3a BUHATKOM
p. BocHa, sixa nocuth 3abpynHena. J{ynaii-
CHKHH JIOCOCH HiKOJIM He OyB 3aHECEHHIA 10
UYepronoi kauru Ta MCOIT npicHOBOITHUX
puo 1i€i kpaiHu, ajge OCKUIBKU BUJ 3HAXO-
JIUTHCSI TM1]T 3arPO30K0 3HUKHEHHS B 1HIINX
YacTHHAX CBOTO apeaiy MOIIUPEHHS, 3aX0-
ITM TIIOZIO 3aXHCTY, 30epeKeHHS Ta IIOKpa-
LICHHS TOMYJIAil HeoOXiTHO BXKHMBAaTH Ha
BCii TEpUTODIi, e BiH 3ycTpivaerbes [22].

JyHalicbkuil J1I0COCh PO3IOBCIOIKE-
HUH y piukax MiBHIYHO-3aXiHOI XOpBaTii,
SKi € IpsIMUMHU 200 HETIPSIMUMH TPUTOKA-
mu p. JlyHnaii, a came: p. [IpaBa ta CaBa
y iXHIX BepXHIX Teuisx, a Takox p. Kyma,
Mpexnuns, Jloopa ta Yra [22]. [Tommwu-
pEHHsI ITyHaWCBKOTO Jiococst y Yechbkiid
PecmyOmiti Ha ChOTOMHI MiATBEP/KCHE HA
JesKuX JIsHKax OaceifHiB pidok JlaOa,
Onep Ta Mopasa. Ha xaib, BCi mOmyJisiii
MiATPUMYIOTECS 32 PaxXyHOK 3apuOHEHHS
Marepiaiy, OTPIMAHOTO IUISTXOM MITYyYHO-
ro po3MHOXKeHHS [29].

Y Hime4uwnHi TyHalChKUMN JIOCOCH 3HA-
XOJMTHCS Tijl 3arpo3010 3HUKHEHHS Y ba-
Bapii, OJIHAK Ha MiBJIHI BCe IIIe 30epirarTh-
Csl HEUMCIIEHHI NpHpoAHi momynamii [29].
IcTopuuHnii apean NOWMPEHHS JOCOCA Y
piukax HiMeuunHH csiraB BUILE 32 TEUI€IO
1o 3emuti baneH-BropremOepr, e Ha cho-
TOJHI BUJ ICHY€ JIMIIE y HEBEIUKill KiJib-
KocTi [29].

CKOpOUCHHSI YHCEIBHOCTI TyHANCHKO-
ro jgococst y CnoBeHii, Xopsarii Ta 3axif-
Hux bankanax Oyio MOPiBHSHO IOMIPHUM,
omHak Jmire 16 i3 43 igeHTH(IKOBaHUX
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has become the Cheremosh River together
with its tributaries. In the late 1920s and
early 1930s, studies were conducted in
Cheremosh on the distribution of Danube
salmon and data on population structure,
biology, and ecology were collected. This
historical material indicates that Danube
salmon were widespread in Cheremosh,
and this population was a special attrac-
tion for fishermen at that time. The current
distribution and abundance of this species
in the Cheremosh and Prut rivers are un-
known, however, according to fishermen,
several individuals were caught by poach-
ers in the White Cheremosh River in the
spring of 2013. There are also oral testi-
monies from inspectors that several fish
are caught in this river every year during
spawning migration [34-39].

Some spawning grounds for Danube
salmon have been designated as special
conservation areas. It is currently found in
a 170-kilometer stretch of the Tisza Riv-
er along with its tributaries, including the
Teresva, Rika, and Tereblya rivers. Spawn-
ing grounds of Danube salmon have been
observed in the Tisza, Chorna Tisza and
Shopurka rivers, however the main spawn-
ing grounds are located in the Teresva Riv-
er and its tributaries Luzhanka, Krasna,
Mokryanka, Brusturyanka and in the upper
reaches of the Bila Tisza River, the exist-
ing subpopulations are considered natural
[3,27, 36, 35].

Habitat fragmentation and population
isolation create trends toward genetic
isolation, reduced genetic variability, and
sometimes inbreeding and extinction. Bar-
riers that divide rivers into sectors are the
main cause of environmental degradation,
which as a result limits the access of Dan-
ube salmon to ancient spawning grounds
and leads to a decrease in their numbers,
and sometimes to their loss [25]. An exam-
ple is the Tereble-Rik hydroelectric power

CyONOyJISIIii ~ BBaXAIOThCS  JTUKUMH,
15 i3 HUX 3MEHIIYIOTbCA 1 JIMIIE TPH Jie-
MOHCTPYIOTh TEHICHIIO JO 3pOCTaHHS
[35-40].

B Vkpaini no [lpyroi cBiToBOi Biid-
HU JYHAHCBHKHUI JIOCOCH 3yCTpiuaBcs y .
Tuca Bix 3muttsa binoi Ta YopHoi Tucu
Maifke y Bcix i IpUTOKax, a Takox y p.
[IpyT Ta p. Uepemoni. Ha croromHi momu-
penHs Horo y p. IIpyT crano pigkicHuM,
ajie OCHOBHMM, IIOCTIHHAM MICIIEM IOIIHN-
peHHs ronoBaruni 6ys Uepemonr pasom 3
roro nmputokamu. Hanpukinmi 1920-x ta
Ha nodaTtky 1930-x pp. y Uepemoni Oymnu
MIPOBEJICHI JIOCIKSHHS 1010 TONTHPEH-
HSl yHAWCHKOTO JIOCOCA Ta 3i0paHo JaHi
CTOCOBHO CTPYKTYpH TOMYJIAIii, Oioynorii
Ta exonorii. JlaHuii icropudHHil Marepi-
aJI CBIIYUTH, 11O JYHAHCHKUI JOCOCH OYyB
3HauHO HomupeHui y Yepemorri, i 115 mo-
MyJISINisE Ha TOW 4yac Oyiia 0COOIMBO IMPH-
BaOnMuBO I pubanok. CydacHUi pos-
MOJIUT Ta YHCENBHICTh ronoBaruili y Ye-
pemorui Ta IlpyTi HeBioMi, OfHAK, 3a HO-
BiJIOMJICHHSIMH PHOAJIOK, IEKiJIbKa 0COOMH
Oynu BUIOBJIEHI OpakoHbepamu y bimomy
UYepemonri HaBecHi 2013 p. Takox momu-
PIOIOTHCS YCHI CBITUEHHS IHCIIEKTOPIB IIPO
IIOPIYHUI BUJIOB KUTBKOX pUO Yy il pidii
Mij] yac HepecToBoi Mirpariii [34-39].

Jlesiki HepeCTOBMINA JTyHAHCHKOTO JIO-
cocs Oynu BU3HAYEHI sIK CIHENiaibHI IpH-
POJIOOXOPOHHI 30HH. 3apa3 BiH 3ycTpiua-
eTbcss Ha 170-kimomeTpoBiil aimsHOi p.
Tuca pa3oM 3 IPUTOKAMHU, IO BKIIOYAIOTH
TepecBy, Piky ta Tepebmo. HepecroBu-
Ia JyHAHCBKOTO JIOCOCS CIIOCTEpIraiu y
p. Tuca, Yopna Tuca ta Illonypka, ogHak
OCHOBHI 3 HUX po3ramioBaHi y p. TepecBa
Ta ii nputokax — Jlyxanka, Kpacua, Mo-
KpsiHKa, bpycTypsiHKa, a TaKoX y BEpXHIH
teuil p. bina Tuca, HasBHI cyOmOmysmsii
BBaXXaIOThCs mpupoaanmu [3, 27, 35, 36].

@parmMeHTalig cepeAoBUIla iCHyBaH-
HA Ta 130JIIis TOMYJISIIA CTBOPIOIOTH
TEHJEHINT 10 TeHETHYHOI 130JIil, 3HHU-
JKEHHSI TEeHETHYHOT MIHJIMBOCTI, a 1HO/] 1H-
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station, built on the Rika River (Transcar-
pathia, Ukraine) in 1949-1956. It cut off
about 30 km of the Tereblya River bed,
where Danube salmon historically came to
spawn [38].

According to historical data, Danube
salmon was distributed in almost all rivers
of the foothill zone of the Danube basin.
However, due to environmental degrada-
tion, fragmentation, and overfishing, the
species’ abundances began to decline in
the early 19th century. For example, in
some regions of Austria, up to 90% of the
species’ traditional range has been lost. In
Poland, the Danube salmon disappeared
from its native habitats — in the upper part
of the Cernd Orava and Cadétka systems
— in the early 1950s, due to increased an-
thropogenic pressure. It began to be intro-
duced into the Dunajec River, which be-
longs to the Vistula River basin, in 1966.
The amount of fish seeds used to stock the
Dunajec River and its tributaries during
the first ten years was small and ranged
from 8 to 30 thousand fry per year. In sub-
sequent years, the production of fish seeds
at the Lopushna farm gradually increased
and in recent years it amounted to from
0.6 to 0.99 million fry per year. The Dan-
ube salmon stock produced in 1955-2012
included approximately 15.2 million fry
and 4.6 million autumn-born 0+ salmon.
Increased juvenile production allowed
more rivers to be stocked between 1972
and 1995, including the Nysa-Kodzka,
San, Solya, Skava, Raba, Bobr, and Gvda
rivers. Of the nine rivers where it was in-
troduced, the Danube salmon has success-
fully adapted only in the Poprad, Duna-
jevka and Sany, where it is now found
along the total length of these riverbeds,
which is about 400-450 km. These rivers
are regularly stocked with fish, thanks to
favourable environmental conditions. In
Poland, Danube salmon have been saved

OpuAMHTY Ta BUMHpaHHsL. [lepenikoay, sSKi
PO30HBAIOTH PIUYKU HA CEKTOPU — OCHOB-
Ha MpUYMHA JIeTpajaaliii JOBKIUIA, 1Mo, K
HACIIJIOK, OOMEXKy€ TOCTYN AYHAHCBHKOTO
JI0COCS 10 AaBHIX HEPECTOBHUII Ta TIPH3BO-
JIUTH 10 3MEHIIIEHHS YHCENLHOCTI, a 1HOA1
# no ii Brpatu [25]. Ilpukimagom € Tepe-
6ne-Pinpka TigpoenekTpocTaHIis, mooy-
noBaHa Ha p. Pika (3akapmarts, YkpaiHa)
y 1949-1956 pp. Bona Bigpizana 611u3bK0
30 kM pycina p. TepeOms, Kyau iICTOPHIHO
IIPUXOJUB Ha HEPECT INyHAUCBKHI JIOCOCH
[38].

3rigHo 3 ICTOPUYHUMH JaHUMH, AY-
HaNCHKUI T0COCh OYB MOITHUPEHUI Manixke
y BCIX piuKax NepeAripchKoi 30HH Oaceil-
Hy JyHnaro. OqHak, BHACTIIOK Jerpajaartii
JIOBKLJLIS, HOrOo (pparMeHTarii Ta HaaMip-
HOTO BHJIOBY pUOH, YHCEIbHICTh BHIY I10-
yaja cKopodyBaTHcs Ha moyarky XIX cT.
Hanpuknan, y meskux perioHax ABCTpii
BTpaueHo 1o 90% Big TpaaumidHOl 4M-
cenbHOCTI BUay. Y Ilombmii myHaiChbKHiA
JI0OCOCh 3HHK y CBOIX aBTOXTOHHUX MiC-
X — Yy BepxHiil yactuHi cucteM YopHa
Opasa Ta Yageuka Ha nmoyarky 1950-x pp.,
y 3B’SI3Ky 3 IOCHJICHHSM aHTPOIIOTCHHOTO
HABAHTAXEHHs. MO0 1oYanu BCENSTH Yy
p. JlyHaenp, ska HaJIeXUTh 10 OaceitHy p.
Bicna, y 1966 p. KinbkicTe mocagakoBOro
Marepiairy, skuM 3apuOHIOBaimH p. JlyHa-
€Ib Ta HOr0 MPUTOKH MPOTITOM MEPIINX
JIECSATH POKiB, OyJTa HEBEITHMKOIO Ta KOJINBa-
nacs Big 8 1o 30 Tuc. ex3. MaJbKiB Ha PiK.
Y mopanpmoMy BHPOOHHIITBO ITOCAIKO-
BOTO Marepiaiy y rocnofapctsi «Jlomymr-
Ha» TOCTYIOBO 3pOCTAN0 Ta B OCTaHHI
poku craHoBuio Big 0,60 mo 0,99 mun
€K3. MaJbKiB Ha pik. [TocankoBmii Mare-
pian IyHaWCHKOTO JI0COCS, BUPOIICHHHA Y
1955-2012 pp., BKIItouaB npuodmu3Ho 15,2
MJIH €K3. MaJbKiB Ta 4,6 MJIH €K3. OCIHHIX
[LOTOITOK. 3pOCTaHHS BUPOOHUIITBA MO-
JIOA1 TO3BOJIWIIO 3apUOHUTH OiNIbIIE PiuoK
y mepiox 1972-1995 pp., BKIOUHO 3 P.
Huca-Knonseka, Can, Cona, CkaBa, Pa0a,
Bo6p Ta I'Boa. 3 neB’sITH pivok, Kyau BiH
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through active protection and by moving
them outside their natural range, artificial
breeding and regular stocking. The recov-
ery of this species population in the Corna
Orava River began in 2002, but the effect
was lower than predicted [38—42].

To reduce the decline in the abundance
of Danube salmon, many programs have
been implemented, based on the regular
release of viable juveniles, grown in ar-
tificial conditions, into the river, with the
aim of increasing and restoring native pop-
ulations. The same practice is widespread
in Slovakia, where natural populations of
Danube salmon still occur. Work on the
reproduction of this species was carried
out in Austria, the Czech Republic and
the former Yugoslavia (Slovenia, Croatia,
Bosnia and Herzegovina, North Mace-
donia, Montenegro, Serbia), by stocking
juveniles obtained and grown in artificial
conditions using natural feeds, according
to literature sources. Significant success in
reproduction was achieved thanks to the
introduction of technology for artificially
obtaining reproductive products, incuba-
tion and raising juvenile, on artificial feeds
that replaced natural ones. Active conser-
vation measures for Danube salmon in
most countries are limited to stocking pro-
grams or establishing protection for fish
during spawning [42—45].

Currently, the presence of Danube
salmon in Romania is noted in the Vise,
Tisza and Bystrica rivers (from the Bicas
reservoir to Vatra Dornei), including the
sporadic appearance of brood fish in the
tributaries of these rivers during spawning.
However, historically salmon are found
in the rivers Mures, Cerna, Dunare, and
Jiu. Artificial reproduction in Romania is
carried out at the Bradisor farm in Vilcea.
However, not enough juvenile are raised
for stocking. In Romania, there is little
information on the natural distribution of

OyB IHTPOAYKOBaHUH, TyHAHUCHKUI T0COCH
yCIIIIHO afanTyBaBcs yuiie y [lompani,
JyHnaerni ta CaHi, Jie 3apa3 3ycTpidyaeTbes
B3JIOBXK 3arajbHOI JOBKUHU PYCe IUX pi-
YOK, II0 CTaHOBUTEL OMm36K0 400—450 xM.
JlaHi piuKkd pPETyIspHO 3apUOHIOIOTHCH,
3aBISKH CHPUATINBAM YMOBaM JOBKiJI-
ns. Y Tonemi gyHalCBKOTO j0cocs Oyno
BPSITOBAaHO IIUISIXOM aKTHBHOTO 3aXHCTy Ta
MEPEMILIICHHsT HOTO 332 MEXi MPUPOTHOIO
apealy TOIIMPEHHs, IITYYHOTO pPO3Be-
NICHHSI Ta PEryjsipHOro 3apubOHeHHs. Bin-
HOBJICHHSI TIOMYJIALIT yHaHCHKOTO JIOCOCS
y YopHiit Opasi posnouanocst y 2002 p.,
ofHaK epeKT OyB HUKYKMM, HiXK POTHO30-
BaHwuii [38—42].

{06 3HU3UTH CKOPOUCHHS YHCEITHHO-
CTi AyHAHCBKOTO JIOCOCS, OYyJO 3adisHO
Oarato mporpaMm, 3aCHOBaHHX Ha peEry-
JISIPHOMY BUITYCKaHHI y PIYKH HOTO MKHT-
TECTIMKOT MOJIOJIi, BUPOIICHOT y MITYYHUX
YMOBaX, 3 METOI0 301JIbIICHHS Ta BiJHOB-
JICHHs HATHBHUX momyisaniii. ToroxHa
npakThKa nommpena y CroBav4uHi, 1 i
JIOC1 3yCTPIYarOThCsS TPUPOIHI TOIMYJISIIIiT
JIyHalcpKoTO Jococs. Pobotn 3 BiaTBO-
pEeHHsI JaHOTO BUAY Oyind TPOBEICHI B
Agctpii, Yexii ta xonumHiii IOrocnasii,
[UITXOM 3apHOHEHHS MOJIOMI, OTpUMa-
HOi Ta BUPOIICHOI y MITyYHHX yMOBAax 3
BUKOPHCTAHHSIM TIPUPOIHUAX KOPMIB, 3a
CBIUCHHSAM JAHUX JITEPATypHHUX JDKE-
peit. B3HaYHOTO YCIiXy Y BiITBOPEHHI OyI10
TOCSTHYTO 3aBJSIKH BIPOBAJKEHHIO TEX-
HOJIOTii IITYYHOTO OTPHMAHHS CTaTEBUX
MPOAYKTiB, 1HKyOawlii Ta MiIpoIlyBaHHS
MOJIOJII Ha ITYYHUX KOpMaX, sIKi 3aMiHUJIH
IpUpoHi. AKTHUBHI 3aXoiu LIoA0 30epe-
KECHHS JTyHalChKOTO JIOCOCS Y OLIBIIOCTI
KpaiH 00OMEKYIOThCS MIPOrpaMaMu 3apuo-
HEHHS a00 BCTAHOBJICHHSM 3aXUCTy pUOH
mij yac Hepecry [42—45].

Ha nmanwii yac HasBHICTh JyHAHCHKOTO
nococst y PymyHii BinmiueHa y p. Bimey,
Tuca Ta buctpung (BiI BOJOCXOBHIIA
bikaz no Barpa-JlopHeit), y Tomy umcnmi
CIIopa/INYHA MOSBA TUTITHUKIB y TIPUTOKAX
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Danube salmon as current studies are spo-
radic and fragmentary [43, 46].

The distribution of Danube salmon in
Slovenia includes rivers of the Sava Riv-
er basin [11], such as the Sava-Bohinjka,
Sava, Ljubljana, Sora, Mirna, Drava, Krka
and Kolpa and their tributaries [6]. Accord-
ing to scientists, the current distribution of
this species is only 39% of the riverbeds of
its traditional habitat [53].

The state of the natural population of
Danube salmon or hlavatka (Slovak name)
in Slovakia has changed significantly [27,
46]. It is found in the Danube, Vah, Ora-
va, Turec, Kisuca and Hron rivers, and in
particular has been introduced into the Po-
prad, Dunajec and Hornad rivers [9, 33].

The artificial reproduction of Danube
salmon was started in Slovakia in 1924. In
order to preserve the Slovak population of
Danube salmon, a government decree was
created, which designated the fishery near
Zmijev for this purpose, and obliged its
workers to catch spawners from the Ora-
va River, collect eggs, incubate it, raise the
juvenile and release it back into the Ora-
va, as well as form the initial broodstock.
The history of artificial reproduction of
tadpoles on the Orava River has a tradi-
tion that goes back more than a century,
and reached its greatest flourishing thanks
to the amateur fish farmer S. Ivasek, who
is the author of numerous publications on
the biology, reproduction technology and
breeding of Danube salmon from 1935 to
1959 [27, 39]. The result of the persistent
and tireless work of Slovak specialists and
scientists is highlighted in the monograph
“Hlavatka” which describes the techno-
logical methods of growing Danube salm-
on in the ponds of Budatin Castle (Slova-
kia) back in 1690, however, the authors
note that the fish grown in the ponds were
caught from natural water bodies [27, 41,
43, 44].

UX pidoK mijx yac Hepecty. Kpim Toro, ic-
TOPUYHO JIOCOCh 3yCTPIiUaeThCa y pidKax
Mypem, Yepna, Jlynape, Xiy. Llty4ne
BIATBOpeHHs Yy PymyHil 3ailicHIOIOTH Ha
depmi «bpamimop» y Bwidi, ne omHak,
BUPOIIYIOTh HEAOCTATHIO KUTBKICTh MOJIO-
i Juist 3apubHeHHs. Y PymyHii maio iH-
¢opmariii moa0 MPUPOJHOTO MOUIUPEHHS
JIYHaHCBKOTO JIOCOCSI, OCKITBKH TOTOYHI
JOCHI/DKEHHS € TOOAMHOKUMHU Ta (pa-
rMeHTapHuMH [43, 46].

IlomupeHHss IOyHAHCBKOIO JIOCOCS Y
CroBeHii BKITtouae piuku Oaceliny p. Capa
[11], Taki sx CaBa-boxinbka, Casa, Jlto-
onsauns, Copa, MipHa, [IpaBa, Kpka ta
Konma, Ta ixHi nputoku [6]. 3a omiHkamu
HayKOBIIiB, CYJaCHHUH CTaH ITOIIHUPEHHS I'0-
JoBaua ckiajae jumie 39% piukoBUX py-
cel BiJl TPAIUIIIHOTO apeaiy iCHyBaHHS
[53].

Cran TpHUPOAHOT TOIMYMAIIl AyHai-
CBKOTO JIOCOCs, a00 IIaBaTKU (CJIOBAIIbKA
Ha3Ba), y CJ0OBauy4MHI 3HAYHO 3MIHHBCS
[27, 46]. Bin 3ycTpidaeTbes y piukax Jy-
Haii, Bar, OpaBa, Typeup, Kicyna ta ['pos,
30KkpeMa, OyB IHTPOXYKOBAaHHHM Yy piuku
[Monpan, ynaens ta lopaan [9, 33].

[TowyaTok MTYYHOTO BIATBOPEHHS Y-
HalchKOTro JTIococs Oyio nmokmaaeHo y Cio-
BauunHi y 1924 p. 3 meToro 30epekeHHs
CJIOBAIIHKOT TOIMYJISAIIT TyHAHCHKOTO J0CO-
cst Oyaa CTBOpEHA yps0Ba MOCTAHOBA, sIKa
BU3HAYMJIA IS JAaHOI METH pUOHE TOCIIOo-
JIapCTBO MiJ 3Mi€eBOM Ta 3000B’s13al1a OTOo
POOITHUKIB BiJJIOBITIOBATH IUTIIHUKIB 3
p. OpaBu, BigOuparu ikpy, iHKyOyBaTu
ii, MiIPOIIyBaTH MOJIOAb Ta BUITYCKATH il
3HOBY B OpaBy, a Tako (OpMyBaTH BH-
X1JIHe MaToYHE MOToNiB’s. IcTopis mTyd-
HOTO BiATBOpEHHS royioBatuili Ha p. OpaBa
Mae OLIBII HiXK CTOJITHIO TPAIMIIIIO; BOHO
HaOyo HaWOUIBIIOTO PO3KBITY 3aBISKU
pubHuKy-amaropy (C. IBamika), skuii € aB-
TOPOM UHUCICHHUX IyOmikauiit 3 Gionorii,
TEXHOJIOTIT BIATBOPEHHS Ta PO3BEICHHS
nyHaicekoro jococst 3 1935 mo 1959 pp.
[27, 39]. Pesynmprar HamonernmBoi Ta He-
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The combination of production of
valuable salmonids in ecologically clean
natural conditions with recreation is wide-
spread abroad [47-52]. In this regard, an
example is the farm “Lopuszna”, which is
located on the Dunajec River (Republic of
Poland). The proposal to reintroduce Dan-
ube salmon in Poland was made by Polish
scientist Bronistaw Romanyszyn in 1936.
On his initiative, in 1948, a research lab-
oratory was organized to conduct work on
artificial reproduction of Danube salmon
at the amateur and sport fishing station
“Lopuszna” near Krakow. What is striking
is the fact that the documentation on the
provision of scientific works was officially
approved in 1941, at a time when Poland
was occupied by Nazi Germany [3, 5, 12].

The farm area is 1.5 hectares, on which
there are: 7 ponds, where maintenance and
broodstock of Danube salmon, grayling
and brown trout are kept. The farm in-
cludes 15 concrete pools for growing 0+
fish; an incubation workshop; an adminis-
trative building with storage facilities. This
farm has formed an initial replacement and
broodstock of Danube salmon, which en-
sures the annual release of viable juvenile
into natural watercourses at the level of 15
thousand 0+ individuals (weighing 5-7 g).
In particular, the annual release of valua-
ble salmonids juveniles from this farm into
river systems is about 1 million individu-
als. Scientists work on the farm and con-
duct in-depth research into the biology of
salmonids [3, 35].

Breeding of Danube salmon in artificial
conditions has been ongoing since the end
of the 19th century, when a decline in its
abundances was first noted. As mentioned
above, this practice was first developed in
Slovakia and later spread to Austria, the
former Socialist Federal Republic of Yu-
goslavia (SFRY) and the Czech Republic.
Stocking with 0+ and juveniles of Danube

BTOMHOi pOOOTH CJIOBaIlbKUX (haxiBIIiB
Ta HAyKOBIIB BHCBITJIICHHH y MoHOrpadii
«I'maBarkay, B SIKifi OIIMCAHO TEXHOJIOTIY-
Hi MPUHAOMH BHPOIIYBAHHS JIYHAHCHKOTO
Jococst y cTaBaX bymaTHHCBKOTO 3aMKy
(CnoBayuuna) me y 1690 p., oqHak aBTO-
pH 3a3HayYaroTh, IO PUOM, BHPOIIYBaHi y
CTaBKax, OyJIM BUJIOBJICHI 3 IPHUPOJHUX BO-
oM [27, 41, 43, 44].

INoenHaHHA BHPOOHMITBA I[IHHUX BH-
IIiB JIOCOCEBUX PHUO B EKOJIOTIYHO YHCTHX
MPUPOTHUX YMOBAX 3 PEKPEAIi€l0 ITUPOKO
pO3MOBCIOMKEHE 3a KopmoHoM [47-52]. 3
[BOTO TONIAAY, MPHUKIAJOM € TOCIoaap-
ctBo «JlomymrHay, ske po3TamIOBaHE Ha
p. Aynaeup (Pecmy6mika [Monsma). Ipo-
MTO3UIIIIO IIOJI0 BiIATBOPEHHS AYHAHCHKOTO
nococst y Ilomplyi BHCIOBHUB TOJBCHKHIMA
BueHUi BponicnaB Pomanummmn y 1936 p.
3a ioro iHimiatuu y 1948 p. opranisosa-
HO HayKOBO-JOCIIJIHY JIaOOpaTopito Jyis
MPOBEJECHHS POOIT 31 IITYYHOTO BiATBO-
PEeHHsI JTYHAaHCBHKOTO JIOCOCS Ha CTaHIIi
JFOOUTENHCHKOTO Ta CIIOPTHBHOTO PHOAIIb-
ctBa «Jlonmynaa» mix KpakoBom. Bpaxaro-
9uM € (aKT JOKYMEHTAIBHOTO O(OPMIICH-
HS TIPO 3a0€3MeYCHHS HAyKOBUX POOIT, 110
OyB odimiitHo 3arBepmxenuit y 1941 p., y
gac, konmu [lonpmia Oyma oxymoBaHa Ha-
nucrebkoro Himewuunoro [3, 5, 12].

[Imoma rocmomapcTBa CTaHOBHUTH 1,5
ra, Ha SIKUX PO3MIIEeHi 7 CTaBiB, Jie yTpU-
MYIOTBCS PEMOHTHO-MAaTOYHI IOTOMNIB’S
IYHAHCBKOTO JIOCOCS, Xapiyca Ta CTpyM-
KoBOi (opemi. Y ckiaai rocrnogapcTa €
15 GeroHoBaHMX OaceWHIB IS BHPOIILY-
BaHHS I[bOTOJIITOK, IHKYOAIlIHHUK 1eX, aj-
MiHICTPaTUBHHUNA OYIMHOK 31 CKJIaACHKUMHU
MPUMIICHHSIMA. Y JTaHOMY TOCIIONapCTBi
c(hOpMOBAHO BHXIiJTHE PEMOHTHO-MATOYHE
CTamo MyHAHCBHKOTO JOcocs, sSKe 3abe3-
nevye IMOPIYHUNA BUIYCK >KUTTECTIHKOI
MOJIOJII B TIPUPOJIHI BOIOTOKHU Ha piBHI 15
THC. €K3. I[LOTOJIITOK (Macow 5-7 T). 30-
Kpema, IIOPIYHUA BUITYCK MOJIOJI IIHHUX
JI0cOCeBUX pUO 3 JaHOTO TOCHOAAPCTBA Y
PIYKOBI CHCTEMH CKiamae Onm3pko 1 MITH
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salmon, grown in artificial conditions, is
currently most often carried out using ju-
venile age groups in the age of 0+, 1, rare-
ly 1+, obtained from broodstock that have
been grown and adapted to artificial con-
ditions. Today, in countries such as Poland
and Romania, fish production in fish farms
has declined over the past decades. During
the 20th century, eggs and fry of Danube
salmon were regularly moved between
different countries, for example from the
Czech Republic or the SFRY to Austria,
and from Slovakia to various countries:
Austria, Germany, Switzerland and Po-
land. Fertilized Danube salmon eggs have
also been exported from the Czech Repub-
lic and Slovakia to countries outside the
species’ native range: Finland, Sweden,
Denmark, Belgium, Spain, Morocco and
Canada [42, 43].

The experience of the countries of the
Danube region has shown that the basis
for the conservation of Danube salmon is
its artificial reproduction, which is possi-
ble provided that replacement and brood-
stocks are created [28].

Environmental protection measures for
Danube salmon, such as: a ban on fishing
by the Rules of Fishing in Inland Waters
of Ukraine (1985); a ban on fishing by the
Rules of Recreational and Sport Fishing in
Inland Waters of Ukraine (1990) and inclu-
sion in the European Red List in 1991, did
not yield positive results. In this regard, it
is necessary to carry out work on artificial
reproduction and re-acclimatization (resto-
ration) of the species in inland waters of
Ukraine [10, 33, 34].

It should be noted that attempts to re-
produce Danube salmon in Transcarpathia
were made in the thirties of the last centu-
ry, but the larvae died during rearing. The
unsuccessful experience indicated a lack
of awareness of the object’s biology. Cur-
rently, artificial reproduction has taken a

€K3., Ha TOCIIOIapCTBI MPAIFOIOTh HAYKOB-
1, SIKi MPOBOJATH TMUOOKI TOCHIIKEHHS 3
BHUBYCHHS 010JIOTii JIOCOCEBHX BHIIB pUO
[3, 35].

Po3BeneHHsT nmyHaWCBKOTO JOCOCS ¥y
MITyYHUX YMOBax TpuBae 3 KiHIs XIX cr.,
KOJIM BIIEpIe OyJao BiAMIUYE€HO CKOpOUYEH-
HS Horo uucenbHOCTI. Sk Oyno ckazaHO
BUIIE, IS TIpaKTHKa Oyia BIEpIIe po3po-
6neHa y CioBaduuHi Ta Mi3HilIE MOMUPU-
nacsi Ha ABCTpiro, KoymirHio CoriaicTiy-
Hy ®eneparusHy Pecrnybniky FOrocnasiro
(COPIO) ta Yexiro. 3apuOHEHHS IHOTO-
JITKaMH Ta MOJIOAJIIO JYHAHCBHKOTO JIOCO-
s, BUPOIICHIMH y IITYYHHX yMOBaX, Ha
CHOTO/IHI HalyacTille 3A1MCHIOETHCS 3 BU-
KOPUCTAHHSAM MOJIONI Y Billl I[bOTOJIITOK,
OJTHOPIYOK, 3pifiKa — JBOJITOK, OTpUMa-
HUX BiJl MaTOYHHUX CTaJ, BHPOIICHUX Ta
aJanTOBaHUX JO IITy4YHUX yMoB. HuHi
y TakuX KpaiHax sk [lonpma Ta PymyHis
BUPOOHHUITBO pHOU y pHOOPO3ILTITHUKAX
CKOPOTHJIOCSI 32 OCTaHHI JECATHIIITTS.
VYrponosx XX-ro CT. ikpy Ta MaJbKiB ay-
HAMCHKOTO JIOCOCS PETYISAPHO TIEPEMIITy-
BaJIM MIXK PI3HUMH KpaiHaMU, HAIPUKITA],
3 Uecbkoi PecrryOumiku (Yexii) abo COPHO
110 ABCTpii, a Takoxk 31 ClIoBaY4rHU A0 Pi3-
HUX KpaiH: ABctpii, Himeuunnu, IlIBeii-
napii ta [lonpuri. 3amnigHeHy iKpy Takox
excrioptyBaiu 3 Yecbkoi PecmyOmiku (Ye-
xil) Ta CjaoBau4MHU 70 KpaiH 3a MeXaMmu
piaHoro apeany Buny: ®innsamiro, [Ise-
uito, Janito, bensbriro, Icnanito, Mapokko
ta Kanany [42, 43].

JlocBin kpaiH nIyHaiicbkoro perioHy
3aCBiTYMB, N[0 OCHOBOKO 30€pPEIKEHHS JTy-
HalChKOro J10cocs € foro mryyHe BigTBO-
PEHHSI, SIKE MOXKITHBE 32 YMOBH (POPMYyBaH-
HSl PEMOHTHO-MaTOYHUX cTan [28].

[Tpupoa00X0opoHHI (HOPMYIISIPH IIIOI0
JlyHalCBKOTO JIOCOCS, Taki AK 3abopoHa
BuoBy [IpaBuinamu pubanbcTBa y BHY-
TpimHiX Bogoimax Ykpainu (1985 p.),
3abopoHa BWIOBY [IpaBmiiaMu JO0OUTEIh-
CBKOTO Ta CIOPTUBHOTO pUOAILCTBA Y BHY-
TpimHiX BojoniMax Ykpainu (1990 p.) Ta
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worthy place in the strategy for the conser-
vation of Danube salmon in Ukraine. For
this purpose, the State Institution “Trout
Plant “Lopushno™ was re-profiled, in
which the growing conditions are as close
as possible to the biological characteristics
of all stages of the life cycle of the Danube
salmon [26].

The main task of artificial reproduction
is to release juvenile age groups into the
natural environment to restore the popula-
tion. However, determining the abundance
of introduced fish in natural waters is quite
difficult. Many environmental factors can
affect the conditions of natural populations
and population sizes can change, both with
and without artificial stocking. The deter-
mining factor for the conservation of Dan-
ube salmon populations is modern, ecolog-
ically oriented management practices. For
example, in Austria, fishing regulations
are restrictive in many rivers and meet the
conservation needs of this species. Stock-
ing with juveniles raised in artificial condi-
tions can be quite effective, not only from
the point of view of fishing, but also from
the point of view of nature protection and
preservation of biodiversity of watercours-
es [44-45].

It should be noted that compliance
with the requirements for successful nat-
ural reproduction is not always possible in
many places today. However, the priority
of eliminating these shortcomings should
be decisive, along with the long-term need
to maintain the population through stock-
ing. In Austria, for example, on Pielach,
thanks to effective natural reproduction,
stocking is not necessary, as this is ensured
by environmental protection and the state
of the environment. In particular, it should
be noted that there are places where mis-
takes have been made and are being made
in the management of salmon populations
that significantly deviate from such prin-

3aHECEHHs 10 €BPONEHCHKOTO YePBOHOTO
crucky y 1991 p., He manu MO3UTHBHMX
PE3yNbTaTiB, y 3B’S3Ky 3 YMM HEOOXiTHe
MIPOBEJECHHS POOIT 31 IITYYHOTO BigTBO-
pEeHHsI Ta peakiimMaru3alii (BiJHOBJICHH:)
BUAY Y BHYTpIIIHIX BopoWMax YkpaiHU
[10, 33, 34].

HeoOxigHO 3a3HauuTH, IO CHOpPOOH
BITBOPEHHSI TyHAHCHKOTO JIococs y 3a-
KaprarTi MPOBOIWIIN Y TPUIILITAX POKaxX
MHUHYJIOTO CTOJIITTS, OJTHAK ITiJ] 9ac IMiapo-
IIyBaHHS JMYMHKA 3aruHynd. Hepnamuii
JIOCBIJI CBITYMB PO HEIOCTATHIO 00i3HAa-
HICTh 110710 Oionorii 06’ ekra. Ha Tenepimi-
Hili 9ac MTyYHE BiATBOPEHHS MOCIIIO TiHE
Miclie y cTparterii 30epexeHHs JyHalChKo-
ro Jococs B YkpaiHi. 3 1i€ro MeToro Oyia
nepenpodinsoBana Y  «PuboBogHwmii
¢dopeneBuii 3aBon «JlomymHO»», e yMO-
BU BHPOIIYBaHHS MaKCHMAJBHO BiJIOBi-
arOTh O10JOTIYHUM OCOOJHUBOCTSAM BCIX
€TaliB JKUTTEBOTO IHUKIY JyHAaHCHKOTO
sococs [26].

OCHOBHUM 3aBJIaHHSM IITyYHOTO BiJI-
TBOPEHHSI € BHUIIYCK MOJOAIINX BIKOBHX
TPyl Y TPUPOJHE MAOBKILLIS IUIS BiJHOB-
TeHHst nomyJsiiii. OTHaK, BU3HAYUTH KiJlb-
KiCTh IHTPOJYKOBaHOI pUOH y IPUPOIHUX
BOIOMIMaxX JOCHUTH CKJIagHoO. bararo exoio-
TYHUX YUHHUKIB MOXKE BILTHBATH HA YMO-
BH ICHYBaHHS TPUPOIHUX TMOMYJAIINA Ta
YHCENBHICTh OCTAHHIX MOXE 3MiHIOBATH-
¢4, K 31 IITyYHUM 3apUOHEHHSIM, TaK 1 0e3
HBOT0. BusHadansHuM (akropom st 30e-
PEeKEHHS MOMYMAIIN AyHAHCHKOTO JIOCOCS
€ CyJacHa, eKOJIOTIYHO OpPIEHTOBAaHA MPaK-
THKa yrpapiiHas. Jlo npukirany, B ABCTpii
MpaBWia BUJIOBY € OOMEXKYBAJIBLHHMH Y
0araTboX pivukax W BiIITOBIIalOTH BUMOTaM
moa0 30epekeHHsT LbOro BUAY. 3apu0-
HEHHS MOJIOZIAIO, BUPOIICHOIO Y MITYIHNX
YMOBaX, MOXke OyTH HOCUTH €(hEeKTUBHUM,
HE JIAIIE 3 TOUYKH 30py pHOANbCTBa, aje i
OXOpOHU IIPUPOIH Ta 30epeskeHHs 0iopis-
HOMAITTs BOIOTOKIB [44—45].

HeoOxigHo 3a3HaunTH, WO JOTPH-
MaHHSI BUMOT UIS YCIIIIHOTO HPUPOITHO-
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ciples as “sustainability” or “best prac-
tice”. Stocking with inappropriate material
can lead to loss of adaptation or reduction
of genetic diversity, or simply failure to
achieve stocking targets. Such issues are
usually not even emphasized in the case of
Danube salmon, since the genetic variabil-
ity of this species is believed to be constant
across its range. Compared to highly var-
iable species such as brown trout or gray-
ling. Due to the high costs of maintaining
broodstock and limited demand for juve-
niles, as well as the difficulties in catching
broodstock from wild populations to renew
the original stocks, only a few brood fish
in Austria raise viable juvenile. In recent
years, Danube salmon grown in aquacul-
ture has become popular as an expensive
delicacy food fish. This creates a risk that,
as with other salmonids, the production of
fish for stocking will be equated with the
production of food. This creates certain
difficulties for fish farming [8, 10, 11, 21,
41, 42].

In Germany and Austria, stocking
with older individuals, i.e. age-2 or age-
3 Danube salmon is often practiced. At
this age and size, Danube salmon grown
in aquaculture sometimes show clear
signs of domestication, and outwardly
recognizable signs of degeneration
[44—45]. This includes not only missing
or mutilated fins or body proportions that
differ from those of wild fish, but also
underdeveloped behavioural patterns such
as escape reflexes or successful hunting
behaviour. In particular, stocking large
fish in small numbers inhibits the selection
of suitable individuals even more than
stocking with fry or 0+ fish. However, in
Poland, the practice is to release brood
fish that have reached a weight of 10—12
kg into natural watercourses, due to the
fact that it is difficult to work with large
fish, even with the use of anaesthesia.

196

ro BIATBOPEHHS Ha ChOTONIHI y Oararhox
MICIIIX HE 3aBKIu € MOxIuBuM. OqHAK
MPIOPHUTET YCYHEHHS IUX HEIONIKIB Ma€e
OyTU BHU3HAYATBHUM, MOPS 3 iICHYBaHHIM
JIOBTOCTPOKOBOI ITOTPeOM  IMiATpUMaHHS
MOMyNALi] IUIIXOM 3apuUOHEHHS. Y AB-
cTpii, Hampukian, Ha Ilienaxy, 3aBISKH
e(pEKTUBHOMY TPHUPOIHOMY BiITBOPEH-
HIO 3apHOHEHHS HE IMOTPiOHE, OCKUIBKH
e 3a0e3MeuyeThess OXOPOHOI0 Ta CTAHOM
JOBKULISA. 30Kpema, CIil BIAMITHUTH, IO
ICHYIOTb Miclid, Ji¢ B yNpaBJIiHHI MOMyIs-
IISIMU JIOCOCEBUX PHUO TPUITYyCKAJKCS Ta
MPUMYCKAIOTHCSl TIOMUJIOK, $IKi CYTTEBO
BIIXHJISIFOTHCS BiJI TaKWX TMPHHIUIIB, 5K
«CTANCTh» ab0 «HaWKpama MPaKTHKA.
3apuOHEHHST HEBIJIOBIIHUM MarepiaioMm
MOX€ IIPU3BECTH A0 BTPATH afanTalii abo
3MEHIICHHS TCHETHYHOTO pi3HOMAHITTS,
9H MPOCTO JI0 HEMOCIATHEHHS I[iTbOBUX T10-
Ka3HHKIB 3apHOHeHHA. Ha Takux nutaH-
HSX 3a3BUYail HABITh HE aKICHTYIOTHCS Y
BUNAIKY 3 TYHAHCHKUM JOCOCEM, OCKIJIb-
KU BB2XKA€THCS, [0 TCHETHYHA MiHJIUBICTh
IIBOTO BHUIy € CTallOI0 B apeaii Horo mo-
[IMPEHHS, MOPIBHSHO 3 HAJ3BHYANHO MiH-
JUBUMHU BHIAMH, TaKHUMH SK CTPYMKOBA
¢dopenb un xapiyc. Uepe3 BHCOKI BUTpaTu
Ha yTPUMaHHSI MaTOUYHHX CTaJl Ta 0OMexKe-
HUIA MTOMUT Ha MOJIOJb, 3 TAKOXK TPYIHOIII
3 BWJIOBOM IUTIHHKIB JTUKWAX TOITYJISIIIHA
UL OHOBJIICHHSI BUXIJTHUX CTaJl, BUPOIILY-
BaHHS JKHTTECTIHKOI MOJIOMI TIPOBOISTH
JUIle KijbKa 3aBoAuYuKiB B ABcTpii. Oc-
TaHHIMU PpOKaMH JYHAHCBKHH JIOCOCH,
BUPOILCHUI B YyMOBaX aKBaKyJIbTypH, CTaB
MIOIYJISIPHAM SIK JIOpora JeiKaTecHa Xap-
qyoBa puba. Lle cTBOprOE pU3MK TOTO, IO
SK 1 y BUMNAJKy 3 IHIIMMH JIOCOCEBUMH,
BUPOOHHUIITBO pHOM AJIs 3apuOHEHHS Oy/e
CITIBCTABJICHO 3 BUPOOHUIITBOM MPOIYKTIB
xapuyBanHs. [{e cTBOpIOE NEeBHI TPYMHOIII
Jutst pubHuNTBa [8, 10, 11, 21, 41, 42].

VY HimeuunHi Ta ABCTpii yacTo mpak-
TUKY€TbCS 3apHOHEHHS CTapIINMH Bi-
KOBUMH OCOOMHamu, TOoOTO 2- uM 3-piu-
KaMH JyHaHCBKOTO JIOCOCA. 3a IaHOTo
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These fish are released in pairs — 1 pair
per 10 km of river. No deaths of these fish
were observed, but in the Dunajec River,
where organized competitions for catching
Danube salmon are held annually, trophies
weighing 17 kg were found [38—41].
While traditional stocking strategies,
such as using fish of several years of age,
have proven effective in maintaining com-
mercially viable populations of Danube
salmon, scientists have raised doubts:
whether this actually contributes to the
development of reproductive populations.
If possible, the approved recommendation
should be followed — choose younger age
groups for stocking. Positive experience
with the use of 0+ fish, even in the larg-
est natural habitats, demonstrates suc-
cessful results. Another important factor
is the preservation of functional spawn-
ing grounds for broodstock and feeding
grounds for juvenile fish, and their restora-
tion if possible. Researchers in Austria pro-
pose alternative methods, such as stocking
with eggs (“artificial nests” or “cocoons”
or stocking with fry, which minimizes the
effects of domestication [43—45].
Continuous genetic monitoring of arti-
ficial broodstocks and additional samples
from the wild can improve sustainable
conservation management of the species.
Stocking management strategies will be
more effective if they simultaneously com-
bine knowledge of the genetic structure
of Danube salmon populations and their
biology. Unfortunately, the current status
of this species in Europe is critical, as it
has disappeared from most of its original
range, and only a few self-reproducing
populations survive [33, 44, 45]. It is now
believed that the remaining natural popula-
tions are being affected by restocking [14,
18, 47-50], which can negatively affect
genetic variability and other problems as-
sociated with artificial fish breeding. The

BIKy Ta pO3MIpiB AYHAHCBKHHA JIOCOCH,
BUpPOILCHUHA B YyMOBaxX akKBaKyJIbTypH,
1HOZII JIEMOHCTPYE YITKI XapaKTEPHCTUKU
OJIOMAIIIHEHHS Ta 30BHI BITi3HaBaHi O3Ha-
ku aereHepaii [44—45]. Lle Bxirovae He
JIUIIE BiACYTHI a00 TIOHIBEYEHi MaBIli YK
MPOTIOPINT TiJla, SKi BiAPI3HAIOTHCS Bij
mpomnopuiil aukux pubd, ane i HeAOPO3BU-
HEH1 MOJIeIi MOBEMIHKH, TaKi K pedaekcu
BTeui abo YCITilIHA MUCIIUBChKA TOBEiH-
Ka. 30KkpeMa, 3apuOHCHHS BEIMKOI pudH y
HEBEJMKIA KIJIbKOCTI rajibMy€e Bif0ip Bif-
MMOBIIHMX OCOOMH HAaBITH OLIBINE, HIXK 3a-
puOHEHHs MaJbKiB a00 OqHOPIUHOT pHOH.
Opnax y [odpmii mMpakTHKYIOTh BUITYCK y
MIPUPOHI BOJOTOKH ILTIIHUKIB, SKi AOCAT-
mu macu 10—-12 xr, y 3B’SI3Ky 3 THM, IIO 3
BEJIMKUMH PHOaMH, HaBITh 13 BAKOPUCTAH-
HSAM aHecTe3ii, BaXKKO TpaitoBaTh. JlaHux
pub BUMyCKalOTh MapamMu — | mapa Ha
10 xM piku. 3aruben JaHUX pUO HE CIIO-
crepiranu, ane y p. JyHaenp, 1e mopiuHo
MPOBOJISAITH OPTaHi30BaH1 3MaraHHsl 3 JIOBJI
JIyHaHCBKOTO JIOCOCS, TPAIUISUIUCH Tpodei
macoro 17 xr [38—41].

Tpamuuiiiai  ctparerii 3apuOHEHHS,
TaKi SK BHKOPUCTAHHS PHOH BIKOM KiJb-
Ka POKiB, ITOKA3aJH CBOI €(EeKTHBHICThH
y MITPUMII KOMEPIIIHHO >KUTTE3MATHUX
HOMyNALN MyHalCBKOTO J10COCS, OJHAK
Yy HayKOBI[IB BUHMKAIOTh CyMHIBU: YH Ha-
CIPaBJi 1€ CIpHUSiE PO3BUTKY PEMpPOIYyK-
THBHUX TOMYJIANIA? 3a MOXKIUBOCTI CIIiJT
JIOTPUMYBATHUCS 3aTBEPIKEHOI PEKOMEH-
Jamii ooupaTy Js 3apuOHEHHS MOJIOJIIN
BikOBi Tpymu. Ilo3UTUBHUI HOCBiA BH-
KOPUCTAaHHS OJHOPIYHHX pPHO, HABITH Y
HaMOUIBIINX IPUPOIHUX CEPEIOBUINAX iC-
HYBaHHS, JEMOHCTPY€ YCIIIITHUHA pe3yib-
Tar. Takok BaXJIUBHM YHMHHUKOM € 30e-
pekeHHS (DYHKIIIOHAIBHUX HEPECTOBHII
JUTSL TUTIIHUKIB Ta MICIb HArylly MOJIOMI,
K1 32 MOJKJIMBOCTI CJiJl BiJHOBJIIOBATH.
Jocnigauku ABCTpii IPONOHYIOTH aJlb-
TEPHATHUBHI METOJHU, TaKi K 3apHOHCHHS
IKpOIO («IITY4HI THi3ga» ab0 «KOKOHM»)
a0o0 3apHOHEHHS MaJbKaMH, 10 MiHIMI3ye
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conditions used for artificial propagation
and cultivation can largely coincide with
the selection of genotypes that have low
viability in the wild. In this regard, there is
an urgent need to develop artificial repro-
duction protocols to optimize the success
of any replenishment and avoid the nega-
tive consequences of overstocking in natu-
ral populations of Danube salmon.

Thus, the success and effectiveness of
increasing fish stocks through stocking
continues to be questioned and is the sub-
ject of debate among scientists around the
world [5, 7, 44, 45, 47, 48, 51, 52].

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The summary of the above materi-
al shows that information on the current
state of the Danube salmon, especially in
Ukraine, is insufficient, and the species is

HACIIAKY ofoMalitHeHHs [43—45].

BesnepepBHuil TeHETHYHUN MOHITO-
PHHT IITYYHUX MAaTOYHHX CTaj Ta JAOIat-
KOBUX 3pa3KiB 3 IUKOI MPHPOIU MOXKE
MOKPAIIUTH CTaJle YIPaBITiHHS 30epeiKeH-
HsaM BuAy. Ctparerii ymnpapiiHHSA 3apu0-
HEHHSIM OyayTh CQEKTHUBHIIIUMH, SKIIO
BOHU OJIHOYACHO TOE€THYBAaTUMYTh 3HAHHS
PO TEHETUYHY CTPYKTYPY IOMYIIALIH ay-
HaMCBKOTO JIococs Ta #oro Oionorito. Ha
JKaJib, TOTOYHUM CTaTyC ITyHAHCBKOIO JIO-
cocsi 'y €BpoIli € KpUTUYHHUM, OCKIJIBKHY BiH
3HUK 3 OUIBIIOI YAaCTHHH CBOTO ITOYATKO-
BOTO apeary MOIIMPESHHS, i JHIIE KiTbKa
CaMOBIITBOPIOBAJIbHUX TOMYJISIIIA BHKH-
10 [33, 44, 45]. CrorogHi BBaXa€ETHCS, 11O
Ha MPUPOJHI TOMYJISIIT, SKI 3aJTATITHITHCS,
BILIMBa€ 3apubHeHHs [14, 18, 47-50], sxe
MOKE CIIPABJISTH HETAaTUBHHUN €(QEeKT Ha
TeHETUYHY MIHJIUBICTh Ta CIPUYHUHIOBATH
1HIII TTPOOJIeMH, TIOB’A3aHi 3 PO3MHOMXKCH-
HSIM pUO y IITYYHUX YMOBaX. YMOBH, fKi
BUKOPUCTOBYIOTBCSL [UIS IITYYHOTO pO3-
MHO)KEHHSI Ta BUPOIIyBaHHS, MOXKYTh Oa-
raro y 4omy 30iratucs 3 BiIOOPOM TE€HO-
THUIIIB, AKi MAlOTh HU3bKY KHUTTE3AATHICTD
y IUKid Tpupomi. Y 3B’SA3Ky 3 IIUM, iICHYE
roctpa norpeda B po3poOli MpPOTOKOIIB
IITYYHOTO BiITBOPEHHS 3317151 OITUMI3aIlii
yCIIiXy OyIb-sIKOTO MOIOBHEHHS Ta YHHK-
HEHHS HETATWUBHUX HACIIJIKIB 3apHOHCHHS
y TPUPOMHHUX MOMYJSIisAX JTyHAHCHKOTO
smococs [47-48].

TakuM 4MHOM, yCHiX i €(eKTUBHICTh
301IbIIEHHS] PUOHUX 3allaciB 3a paxyHOK
3apuOHEHHS TIPOJOBKYE CTABUTHCH i
CYMHIB Ta € TIPeJIMETOM JHMCKYCiii HAyKOB-
L[iB YCBOTO CBIiTY [5, 7, 44, 45, 47, 48, 51,
52].

BUCHOBKHM TA NEPCIIEKTHUBH
MHOJAJBIIOTO PO3BUTKY

[lincyMOK BHIIEBUKIAJICHOIO Mare-
piaxy cBiauuTh, MmO iH(OpPMAIIS IIOI0
CYy4aCHOTO CTaHy JYHAHCBKOIO JIOCOCH,
0coOmuBO B YKpaiHi € HENOCTaTHBhOMW, a
BHJI 3HAXOAUTKCS MiJ] 3aTPO30I0 3HUKHEH-
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under threat of extinction, therefore, fur-
ther studies on its distribution, abundance,
growth, condition, monitoring of stocking,
and other parameters is of critical impor-
tance.

The implementation of the program for
artificial reproduction of economically and
environmentally valuable native fish spe-
cies as well as the introduction of a mon-
itoring system for Carpathian rivers is an
important scientific and applied task at the
national level, which is specifically de-
fined by the “Strategy for the Development
of the Fisheries Industry for 2023-2030.”
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