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Purpose. To provide a comprehensive produc-
tive and biological characteristic and conduct a
comparative analysis of the main productive pa-
rameters between purebred age-1+ Lyubin scaly
carps and crossbreeds, which were obtained from
crossing the offspring of Antoniny-Zozulenets,
Galician and Lyubin intrabreed types of Ukrainian
carp breeds in pond farms of the Polissya zone.

Methodology. The material for the study
were crossbreed (QLSCx3AZFC; QAZSCxJLSC;
QAZFCx3GFC) and  purebred age-1+
(PLSCxALSC) of different structural units of the
Ukrainian scaly and framed carp breeds. Their
productive and biological parameters were
evaluated according to productive characteristics
(body weight dynamics, fish productivity, survival
rate), which were investigated during test catches
through the growing season and according to the
results of the autumn harvest using generally
accepted methods in aquaculture. For exterior

Received: 20.01.2025
Received in revised form: 26.02.2025
Accepted: 10.03.2025

AHANI3 PUBHULbKO-
BIONIOrNYHUX NOKA3HUKIB
NOMICHUX ABONITOK
KOPOMA, OTPUMAHUX
METOAOM CUHTETUYHOI
CENEKUIT, B 30HI
NONICCA YKPATHU

I. A. KypiHeHKo, annazakharenko@ukr.net,
ORCID ID 0000-0001-9365-7578, IHCTUTYT
pubHoro rocnogapctea HAAH, m. Kunis

Y. C. Kyup, ulja.kuts840@gmail.com,
ORCID ID 0000-0003-4073-6322, IHCTUTYT
pubHoro rocnogapctea HAAH, m. Kuig

M. C. Ocranuyk, promalp7151@gmail.com,
ORCID ID 0009-0003-6902-8132, IHCTUTYT
pubHoro rocnogapctea HAAH, m. Kunis

C. B. FOpuak, Suzannayurchak6@gmail.com,
ORCID ID 0009-0000-3798-9068, IHCTUTYT
pubHoro rocnogapctea HAAH, m. Kuis

Mema. Hadamu KomnseKkcHy pubHUUubKo-6i-
0/102iYHY XapaKkmepucmuky ma nposecmu ropis-
HANbHUlU aHani3 OCHOBHUX pPuUbO20Cro0aApPCLKUX
MOKA3HUKI8 YUCMOMOPOOHUX MOBIHCLKUX /1YCKa-
mux 0807iMOK ma MomMicHux, AKi yau ompumaHi
8i0 cxpewy8aHHSA MNiOHUKI8 AHMOHIHCbKO-303yre-
HeybKoeo, 2aauybKkozo ma biHCbKo20 8HY-
MPpiWHLONOPOOHUX MUMi8 KOpona YKPAiHCbKUX
nopid, 8 cmasosux 2ocnodapcmeax 30Hu lMosiccA.

Memoouka. Mamepianom 015 G0CniOHeHHA
cyaysanu nomicHi (QIVTKx3SA3PK; QA3/TKx3JI/IK;
QA3PKxATPK) ma 4ucmonopodHi  0sosimku
(QUIKX3JIIK)  pisHUX CcmpyKmMypHUX OOUHUYb
YKPaiHCbKOI Ayckamoi ma pamyacmoi nopio Kopo-
nie. IXHi pUBHUYbKO-6i0102i4HI MOKA3HUKU OUiHIO-
80/1UCA 30 MPOOYKMUBHUMU O3HAKAMU (OUHamiKa
Macu mina, pubonpooyKmueHicmb, BUMUBAHICMB),
AKI 00cniorysanu nid 4ac KOHMPOsAbHUX 7108i8
ynpodosxc secemayiliHo2o ce30Hy ma 3a pe3yso-
mamamu oCiHHb020 067108y 30 3020/1bHOMPULHSA-

83

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE < Ne 1/2025




ANALYSIS OF PRODUCTIVE AND BIOLOGICAL PARAMETERS OF AGE-1+ CARP CROSSBREED
OBTAINED BY SYNTHETIC SELECTION METHOD IN THE POLISSYA ZONE OF UKRAINE

assessment of tabke age-1+ fish, they were
weighed and their length, height, and body girth
were measured. Measurements were made with
a centimetre tape with an accuracy of 1 mm.
Individual weighing was carried out on electronic
commercial scales with an accuracy of 1 g. Based
on the measurement results, following main
exterior indices were determined and analysed:
body girth, body length to height ratio and
condition factor.

Findings. The study showed that among the
crossbreed carps, the highest weight gain was
observed in age-1+ carps obtained from crossing
scaly Antoniny-Zozulenets females with Lyubin
males, in which the average seasonal specif-
ic weight gain was 2.17%/day. Among framed
crossbred carps, the highest specific weight gain
was observed in age-1+ Galician males - 2.08%/
day, while that in Lyubin scaly carps was the
lowest - 1.73%/day. The yield from cultivation of
crossbreed age-1+ carps with various genesis was
within 86.9-91.4%, and that in Lyubin scaly was
92.4%. The fish productivity of the experimental
ponds was 526.2 and 675.6 kg/ha with the supe-
riority of crossbreed framed carp from Galician
males over Lyubin scaly carps in the first pond and
crossbreed scaly carp over linear and framed carp
in the second experimental pond. The maximum
yield of clean fillets was observed in crossbreed
framed age-1+ carps obtained from Galician
males - 51.42%.

Originality. For the first time in the conditions
of Polissya, the productive and biological param-
eters of age-1+ carps of crossbred carp groups
obtained from crossing the Antoniny-Zozulenets,
Lyubin and Galician crossbreed types of Ukrainian
scaly and framed carps were obtained and com-
prehensively studied.

Practical Value. The results of the analysis
of productive and biological parameters demon-
strate the effectiveness of the using industrial
crossing of carp breeds from different ecological
and geographical zones in modern fish farming
practice, the crossing of which provides a high
heterosis effect, which contributes to increasing
the fish productivity of pond farms and, accord-
ingly, allows recommending these crosses for use
as new promising lines for industrial cultivation in
the Polissya zone of Ukraine.

mumu 8 pubHuymei memooukamu. 15 ekcmep’ep-
HOI OUYiHKU mosapHux 080s1iMoK ix 38axcysanu ma
sumiprosanu 008X uUHY, sucomy i obxeam mina.
Mpomipu nposoounu CcaHMUMEMpPOBOD cMpid-
Kot 3 moyHicmto 00 1 mm. IHOUBIOyanbHe 38axy-
8aHHA 30iliCHIO8ANU HA €1EKMPOHHUX MOBAPHUX
mepe3ax 3 moyHicmio 1e. 3a pesynsmamamu
BUMIPIOBAHbL 8U3HAYAAU MA AHAAI3Y8A/U OCHOBHI
exkcmep’epHi iHOeKkcu — iHOeKcu obxeamy i 8UCOKO-
crnuHHocMi ma KoegiyjieHm 820008aHOCM.

Pe3ynbmamu. 32i0Ho 3 0aHUMU nposedeHux
00Cni0HEeHb, BCMAHOB/EHO, W0 ceped MoMICHUX
0sonimok Halisuwuli memn pocmy crocmepi-
208CA Y NYCKAamMux Koporlis, 0mpumaHux 8id cxpe-
WYBAHHA /1YCKAMUX GHMOHIHCbKO-303y1eHeyb-
KUX camuyb i3 MOBIHCOKUMU CAMUAMU, Y AKUX
cepedHbOCe30HHA NUMOMa WeuodKicmes pocmy
cknana 2,17%/006y. 3-nomixc pamyacmux no-
MiCHUX Koponie Halisuwa numoma weuodKicme
pocmy 6yna y 080aiMOK 8i0 2aaAUUbKUX CaMUis
— 2,08 %/006y, y moli #ce yac OaHuli MOKasHUK y
MOBIHCbKUX AycKamux 080aiMoK sussusca Hal-
Huxeyum — 1,73 %/006y.

Buxid i3 8UpPOWYB8AHHA y MOMICHUX 080/imoK
pi3HO20 MOX00M(EHHA nepebysas y mexax 86,9—
91,4%, y n0biHCbKUX AycKamux 6iH cKnas 92,4%.
PubonpodykmueHicmes 00CniOHUX cmasie cMaHo-
euna 526,2 ma 675,6 Ke/2a, i3 nepesazoto nomic-
HUX pamyacmux Koporig 8i0 2aauybKux camyie Hao
MH0BIHCEKUMU sTyCKAMUMU 080/1iMKamMu 'y nepuiomy
cmasy ma MoMicHUX /IyCKamMuX Koporie Hao AiHil-
HUMU | pamyacmumu y Opy20my 00CsiiOHOMY cmasy.

MakcumarnbHul MoKa3HUK 8UX00y YUCMozo hine
6ys10 8CMAHOB/EHO Y MOMICHUX PAaMYacmux 08osi-
MOK, 00epH(aHUX 8i0 2aUUbKUX camuyie — 51,42%.

Haykoea Hoeu3Ha. Brnepwe 8 ymosax
Monicca KomnaekcHo 0ocnioweHo eocrodap-
CbKO-6i0102i4Hi MOKA3HUKU 080/iMOK MOMICHUX
2pyn Koporna, OmpumaHux 8i0 cxpewysaHHs
GHMOHIHCbKO-303yn1eHeybKo2o, biHCbKo20 |
20/1UYbKO20 BHYMPIWHBONOPOOHUX Munie yKpa-
THCbKUX NycKamux i pam4yacmux Koponie.

MpakmuyHa 3Ha4umicme. Pe3ynemamu
aHanizy  pubHUUbKO-6i0a02iYHUX  MOKA3HUKI8
demMoHCMpyoms egeKkmusHicmos 3aCmocy8aH-
HA 8 cy4vacHili pubHUUbKIl npakmuyi npomuc-
7108020 CXpewy8aHHA Mopid Koporna i3 pi3HUX
eK0s1020-2e02paivHUX 30H, Y pe3ysasmami 4020
3a6e3neyyemobcsa 8UCOKUL eghekm 2emepo3ucy,
wo crpuse nidsuwjeHHo pubonpodykmusHocmi
cmasosux 2ocriodapcme ma, 8i0nogioHo, 003-
80/17€ pekomeHOysamu OaHi nomici 00 8uKopu-
CMAHHA AK HOBI nepcrnekmusHi niHii 818 npomuc-
/7108020 8UPOWYBAHHA 8 30Hi Monicca YKpaiHu.
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PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

The selection process is a continuous
procedure of creative transformation for
a breeding object towards increasing its
economically valuable properties [1 — 4].
This is caused by increasing production
demands and their requirements for animal
breeds, taking into account the goals, con-
ditions, and technologies of cultivation.
At the same time, the breeding process is
constantly being improved by incorporat-
ing data from new scientific studies and
modern technological advances. The key
task of modern aquaculture is to provide
aquaculture enterprises with high-quality
seeds of valuable objects of aquaculture
for increasing the production of marketa-
ble fish products and fully meet the needs
of the people [4 — 7].

With the development of breeding work
in carp farming, interbreed and intrabreed
industrial crosses are becoming increasing-
ly important [§ — 14]. Crossbreeding leads
to the combination of hereditary predispo-
sitions of genetically different individuals,
and the enriched heredity of the resulting
offspring not only ensures high productive
parameters, but also makes it promising
for further breeding works [2, 3, 15— 17].

Crossbreeding is one of the techniques
used to improve the productive traits of
existing breeds [18 — 20]. In reproductive
crosses, a single crossing with breeders
from different origins is carried out, and the
resulting hybrids are subsequently repro-
duced “within themselves”; by conducting
intensive selection in each generation in
the direction corresponding to the selec-
tion task [21, 22]. Sometimes, at the initial
stage of selection, three (or more) groups

Knro4voei cnoea: npomucnose cxpeuy8aHHs,
nomici, yucmi niHii, maca, suxcusaHicms, memn
pocmy, 080saimKu, pubornpodyKmuesHicme.

MOCTAHOBKA TPOBJEMH
TA AHAJII3 OCTAHHIX
TOCJIIKEHD TA TMYBJIKAIIA

[Iponiec cenekuii sBnsie coboro Oe3-
MepepBHE TBOpPUYE IEPETBOPEHHS 00’ €KTa
po3BeneHHs B OiK MiJBUIICHHSA HOTO roc-
MOJAPChKO IIHHUX BIACTHBOCTEH [1—4].
Ile BuKJIIMKaHO YMMpa3 OUTBIINMH 3aIlu-
TaMH BUPOOHUIITBA i X BUMOramM# JI0 TIO-
pix TBapuH 3 ypaxyBaHHSM IIiJICH, yMOB i
TEXHOJNOTiH KynbTHBYBaHHA. OIHOYACHO
MIPOXOAUTH TOCTiHE YJOCKOHAJIEHHS Ce-
JEKIIIHOTO MPOIECy 3aBISKU 3ayICHHIO
JAHUX HOBUX HAyKOBHX JOCIIKCHB Ta CY-
YaCHUX TEXHOJOTIYHHX NOCATHEHb. Kirro-
YOBUM 3aBIaHHIM CYy4aCHOTO BiTYU3HSIHO-
ro puOHHUNTBA € 3a0e3ledeHHs prboroc-
MOAAPCHKUX MiJIPHEMCTB BHCOKOSKICHUM
pUOONOCaTKOBUM  MarepiaioM  IIHHHUX
00’€KTIB aKBaKyJIBTYpU ISl 30UIBIICHHS
00CATIB BHPOOHMIITBA TOBAapHOI PHUOHOI
MPOAYKIIii Ta TOBHOIIIHHOTO 3a/I0BOJICHHS
notpe6 HaceneHHs [4-7].

I3 po3BuTKOM CcenekmiifHuX pobiT B
KOPOITIBHUIITBI BCE OUIBIIOr0 3HAYCHHS
HaOyBarOTh MIXKIIOPOJHI i BHYTPIIIHBOIIO-
POIHI MPOMUCIIOBI cxpenlyBaHHs [8—14].
CxpenryBaHHs TPUBOJIUTH 10 00’ € JHAHHS
CHaIKOBUX PHC TEHETUYHO PI3HUX 0COOUH,
a 30aradeHa CraJkoBicTb OTPUMAHOTO TO-
TOMCTBa HE TUIBKH 3a0e3ledye BHCOKI
PHOHHIIBKI TTOKa3HUKH, ajie if poOuTh ioro
MEPCIEKTUBHUM ISl MTOIAJBIIUX CEJeK-
uidHUX pooir [2, 3, 15-17].

CxpellyBaHHs € OIHUM 13 MPHHOMIB,
[I0 BHUKOPUCTOBYETHCS JUISl IIiABUIICHHS
MPOAYKTUBHHUX O3HAK HasBHUX Tmopina [18—
20]. Ilpu BiATBOPIOBAJIFHUX CXPEIlyBaH-
HSIX MIPOBOMISATH OXHOPA30BE CXPEIlyBaHHS
IUTITHUKIB PI3HOTO TOXO/DKEHHS, a OTPH-
MaHHUX TIOpUIIB HaJalli BIATBOPIOIOTH «B
c00i», MPOBOJSYM B KOXKHOMY TOKOJIHHI
IHTCHCUBHUH B1IOIp B HANPSMKY, IO BiJ-
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of animals with certain valuable proper-
ties are successively crossed, the combi-
nation of which would be desirable in the
breed being created (complex reproductive
crossing) [4]. Reproductive crossing and
its variant, synthetic selection, have been
widely used in aquaculture. This method
has been used in the breeding of many carp
breeds [23], and also when crossing differ-
ent species of sturgeons, Chinese carps,
some salmonids and tilapia, it has led to
the creation of new interspecific forms that
are absent in their natural habitats [24]. In
today’s conditions, considering the need
to provide the population of Ukraine with
valuable food products through aquacul-
ture products, aquaculture specialists are
constantly working to improve the pro-
ductive characteristics of Ukrainian carp
breeds, which are based on the use of the
heterosis phenomenon [25 — 27].

Therefore, using genetic methods and
applying various options for crossing fish,
it is possible to significantly increase the
productive parameters of objects of indus-
trial breeding in a given farm in a relative-
ly short time, taking into account its en-
vironmental conditions and technological
features.

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

An integral part of forthcoming breed-
ing research is the study of the effective-
ness for industrial crosses with different
intrabreed types of carp [28, 29]. It is
important that each intrabreed type of

MoBigae 3apaanHio cenekii [21, 22]. [noxai
Ha II0YaTKOBOMY €Talll CeJeKIIil MOoCIi10B-
HO CXpENIyIoTh TpH (1 OUIbIIIE) TPYITH TBa-
PHH 13 IEBHUMU [IHHUMH BIACTHBOCTSIMU,
00’eTHaHHSI SIKUX 0yJ10 O OakaHWUM y Maii-
OyTHI{ Topozi (CKJIajgHe BiATBOPIOBAIbHE
cXpelyBaHHs). Takwii MeToJ CTBOPCHHS
HOBHUX TOPIJ] JISKUTh B OCHOBI CHHTETHY-
HOT CeleKIlii, ka 0a3y€eThCs Ha IMiI00Pi BH-
X1JTHOro Marepiaiy i3 LiIHHUMH O3HAKaMU
Ta Woro moenHaHHi [4]. BiarBoproBanbHe
CXpEIIyBaHHS 1 HOro Pi3HOBHJ — CHHTE-
THUYHA CEJIEKI[isI — OTPUMAJH IIHPOKE 3a-
cTtocyBaHHA B puOHUITBI. Lleit meTon OyB
BUKOPUCTAHWH TIPH BHBEICHHI 0Oararhox
nopix xopoma [23], a mpu cxpelryBaHHi
PI3HUX BHIIIB OCETPOBHUX, TOBCTOJIOOHKIB,
JISSIKMX JOCOCEBUX puO 1 THisAMii MpHUBiB
JI0 CTBOPEHHS HOBHX MDKBHIOBHX (HOpM,
BIJICYTHIX B NpUPOAHHUX apeanax [24]. B
YMOBax CHOTOJICHHSI, 3 ypaxyBaHHSIM HE00-
X1IHOCTI 3a0e3MeUYeHHs] HaceleHHsl YKpa-
{HM HiHHUMU TIPOXYKTaMH XapdayBaHHS 3a
paxyHOK NPOAYKIII aKBaKylbTypH, (a-
XIBIIl pUOHOT raiy3i MOCTIHHO MPAIIOOTh
HaJl TOKPANICHHSIM MPOAYKTHBHHUX O3HAK
YKpaiHCBHKHX ITOPiJT KOpoIia, B OCHOBY SIKO-
TO MOKJIAJICHO BUKOPUCTAHHS SIBUIIA T'eTe-
posucy [25-27].

OTxe, 3aCTOCOBYIOUHM METOAM TIe€He-
THKH, 32 PI3HUX BapiaHTIB CXpEIlyBaHHS
pub, MOKHA B MOPIBHIHO KOPOTKHH Tep-
MiH 3HAYHO ITiIBUIIUTH NPOTYKTHBHI IO-
Ka3HUKH 00’ €KTiB MPOMHCIOBOTO BUPOIILY-
BaHHS B OKPEMO B3SITOMY TOCIIOAPCTBI, i3
BpaxyBaHHSIM HOTO E€KOJIOTIYHHUX YMOB Ta
TEXHOJIOTIYHUX 0COOIUBOCTEHA.

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMMHU. META POBOTH

HeBin’eMHOIO YacTHHOIO MEPCIICKTHB-
HUX CEJCKIIHHUX TOCTIKEHb € BUBYCHHS
e()EKTUBHOCTI TIPOMHUCIIOBUX CXPEIyBaHb
PI3HUX BHYTPILIHBOIIOPOJHUX THIIB KO-
poma [28, 29]. BaxnuBuM € T€, 10 KOXKXEH
BHYTPIITHBOIIOPOJIHAN THUI YKPaTHCHKUX
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Ukrainian carp breeds is differentiated, has
its own characteristic features and its own
structure aimed at preserving specific gen-
otypes and supporting the productive char-
acteristics for each of them [30]. Therefore,
crossing of fish breeds and arrays that are
distant from each other in ecological and
geographical conditions and with a high
degree of genetic differentiation is carried
out, which allows predicting a high level
of heterozygosity of the resulting offspring
[23, 25].

Therefore, the study of the combining
ability of carps with different genesis in
their combination in industrial crosses, de-
pending on the ecological and technologi-
cal conditions of cultivation, is an impor-
tant step towards increasing fish productiv-
ity in ponds, along with the development
of the most effective set of intensification
measures.

MATERIALS AND METHODS

The work was carried out in the pond
conditions in the State Enterprise “Exper-
imental Farm Lviv Research Station” of
the Institute of Fisheries of the National
Academy of Sciences of Ukraine network,
which is located in the Lviv region and be-
longs to the Polissya zone. This study is a
continuation of the work on obtaining carp
offspring with different genetic origins and
their comprehensive assessment in the first
year of cultivation, the results of which we
published earlier [23].

Taking into account that the standard
for carp farming in the western region of
Ukraine is the Lyubin intrabreed type [30,
32], its purebred offspring of the Ukrain-
ian scaly breed was chosen as a control
for comparison and the following crosses
were done:

Q LSCxJAZFC (QLyubin scaly in-
trabreed type of the Ukrainian scaly carp
breed x & Antoniny-Zozulenetsk framed
intrabreed type of the Ukrainian framed

mopija kopona € JudepeHiioBaHuM, Ma€e
CBOi XapakTepHi OCOONIMBOCTI 1 CBOIO
CTPYKTYpY, CIpSIMOBaHy Ha 30epeKeHHS
KOHKPETHUX TEHOTHIB 1 MiATPHUMAaHHS
MPOAYKTUBHUX OCOOIMBOCTEH KOXKHOTO
3 Hux [30]. Tomy npoBOASTH CXpelryBaH-
HS TIOpiJ 1 MacWBiB puO, BiIalicHUX 3a
eKOJIOTO-reorpaiuyHIMH  yMOBaMH Ta 3
BHCOKUM CTYIIEHEM TeHETHYHOI AudepeH-
mianii, 1o /1a€ MOXJIUBICTh IPOTHO3YBaTH
BHCOKHUI piBEHb TeTEPO3UTOTHOCTI OTPH-
MaHOTO moToMcTBa [23, 25].

OTrxe, JOCHIIKEHHS KOMOIHAMIHOT
CIPOMOXKHOCTI Ta PiBHS €(PEeKTy reTepo3u-
Cy Y KOPOIIB Pi3HOTO IeHE3UCY MPH iX IM0-
€IHaHHI y IPOMHCIIOBHUX CXPEIyBaHHIX Y
3aJIEKHOCTI BIJI €KOJIOTO-TEXHOJIOTTYHUX
YMOB KYJIBTHBYBAHHS € BOYKIUBHM €TarioM
Ha NUIAXY MiABUINEHHS PUOOTIPOTYKTHB-
HOCTI CTaBiB NOPsA i3 pO3pOOJICHHAM Hali-
OUTBII €(PEKTHBHOTO KOMILIEKCY IHTECHCH-
¢ikanifHIX 3aX0/iB.

MATEPIAJIM 1 METOAHN

Hocnigni poOOTH MPOBOAWIKCS B CTa-
BoBux ymoBax JII1 «JII" JIbBiBCHKOT qoCmi-
Hoi crauiii [IPI" HAAH», o po3ramoBane
B JIbBIBCBHKIN 00nacTi Ta BiHOCUTHCS 10
3ouM [lomices. Jlane nocmiypkeHHS € Tpo-
JTIOBXKEHHSIM pOOIT 13 OTpUMaHHS TIOTOMCTBA
KOpOIa Pi3HOTO0 T€HETUYHOTO MOXOHKEHHS
Ta HOro KOMIUICKCHOI OITIHKY Ha TEepIIOMY
POIIi BUPOIIYBaHHsI, PE3YIBTATH SKUX OyIIn
ory0OIikoBaHi Hamu pasime [23].

Bepyuu no yBaru, 1o B 3axiiHOMY pe-
rioHi YKkpaiHU €TaJlOHOM KOPOIiBHHIITBA
€ MOOIHCHKHUN BHYTPIIIHBOTIOPOIHUH THIT
[30, 32], sk KOHTpOIb IS TIOPIBHSIHHS
Oyn0 00paHO HOTO YHCTOMOPOHE TTOTOM-
CTBO YKpPalHCBKOI JIyCKaTOl IMOPOAY Ta BH-
KOHAHO TaKi CXPEIIyBaHHI:

QJUIKxJ A3PK (QmroGiHChKHiA TycKa-
TUH BHYTPILIHBONOPOIHUNA THIT YKpaiH-
CBKOi JIyCKaTOi MOPOIU KOpoma X ¢§ aHTo-
HIHCBKO-303yJICHEI[bKHI paMJYacTHi BHY-
TPIITHHOTIOPOTHUHA THI YKPATHCHKOT paM-
YyacToi nopoau kopoma). OCKITbKH CaMKH
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carp breed). Since the females of the scaly
carp were heterozygous (Ssnn), and there
were individuals among the males with the
leather carp genotype (ssnn), the age-1 fish
obtained in this crossing had different var-
iants of scale cover: scaly, framed, linear
and leather, from which framed and linear
individuals were selected for further cul-
tivation;

Q@ AZSCxJLSC (QAntoniny-Zozulen-
ets scaly intrabreed type of the Ukrainian
scaly carp breed x &' Lyubinsky scaly in-
trabreed type of the Ukrainian scaly carp
breed);

Q AZFCxJZGFC (QAntoniny-Zozule-
nets framed intrabreed type of the Ukraini-
an framed carp breed x & Galician framed
intrabreed type of the Ukrainian framed
carp breed).

Q@ LSCxJLLK (9QLyubin scaly in-
trabreed type of the Ukrainian scaly carp
breed x dLyubin scaly intrabreed type of
the Ukrainian scaly carp breed).

For the study, two ponds were used, in
which age-1+ fish with different scale cov-
er were grown together. In the first, scaly
QLSCxJZLSC and framed QAZFCxJ3G-
FC; in the second, scaly QAZSCxJLSC
together with linear and framed, obtained
by crossing YLSCxJAZFC.

Cultivation of marketable age-1+ fish
was carried out using semi-intensive tech-
nology with a total stocking density in each
pond of 800 individuals/ha with an equal
proportion of age-1 fish with different or-
igins. Feeding of experimental groups of
carp began in July and was carried out with
a feed mixture based on cereals - wheat,
barley and corn in various ratios, achieving
a protein content of at least 14% by adding
sunflower meal.

The study of productive and biological
parameters were performed according to
methods common in aquaculture and ich-
thyology. The external assessment of the
experimental groups was carried out by
weight and length, height and body girth.

JIyCKaTOro Koporma OyiIH TeTepOo3UTOTHIMHU
(Ssnn), a cepen camiiiB Oyiin 0COOUHM 13 re-
HOTHITOM T'OJIOTO KOpOoTa (Ssnn), OTprMaHi y
I[bOMY CXpElIyBaHHI OTHOPIYKH BUSBUITHCS
13 PI3HUMH BapiaHTaMH JIyCKOBOTO TIOKPH-
BY: JyCKaTi, paMyacTi, JiHiiHI Ta romi, i3
SIKMX JIJIS1 TIOAAJIbIIIOTO BUPOIIYBaHHS BiJi-
OpaJsii paMyacTHX Ta JIiHIHHUX 0COOUH;

QA3JIKxSJUIK  (QaHTOHIHCHKO-30-
3yJIeHeIbKUI JIyCKaTHi BHYTPIIIHBOIIO-
POIHMI THI YKPAIHCHKOI JIyCKaToi HOPOAN
Koporna * ¢ J0GIHCHKUIA JTycKaTHil BHY-
TPINIHBOIIOPOIHUI THIT YKpaiHCHKOI JIy-
CKaToi HOPOIHU KOpoma);

QA3PK*xJTPK  (QaHTOHIHCHKO-30-
3yJIeHebKHI paMy4acTUil BHYTPIIIHBOIIO-
POIHMI THHO YKpPaiHCBKOI pamyacToi Io-
ponu kopona X & ralvlbKuii paMyacThi
BHYTPINIHBOTIOPOJHUN THI yKPaiHCHKOI
paM4acToi MOpoau KOporma).

QIUIKxZJIJIK (QmroGiHChKHMi ITycKa-
TUM BHYTPIIIHBONOPOJHUI THUIl yKpaiH-
CBKOi JTyCKaToi MOpoau Kopoma X ¢ Jo-
OIHCBKHII JTyCKaTHH BHYTPIIIHBOIIOPOIHUN
THT YKPATHCHKOI JTyCKaToi OPOIH KOPOIIa).

Hna nocmimkenb Oylo BHUKOPUCTAHO
IIBA CTaBH, y SKUX CIIUIGHO BHPOIIYBAIH
JIBOJITOK 13 Pi3HUM JIyCKOBUM IOKPUBOM:
y mepmomy — nyckatux QJIJIKxZJIJIK
ta pamuactux QA3PKxJTPK, y npyromy
— nyckatux QA3JIKxZJUIK cminbHO i3
TMHIHHUMH Ta paMYaCTUMH, OTPHUMaHUMU
y cxpemyBanni QJIJIKx$A3PK.

BupoiiyBaHHs TOBapHHX JIBOJIITOK ITPO-
BOJIMJIM 32 HAITIBIHTEHCHUBHOI TEXHOJIOTII 3a
3aranpHOl IUIBHOCTI MOCAJKU OJHOPIUYOK
y KOXXHOMY 31 cTaBiB Ha piBHI 800 ek3./Ta,
3 OHAKOBOIO YACTKOIO OJHOPIUOK Pi3HO-
TO MMOXO/DKEHHS. [OMiBIIO OCTIIHUX TPYII
KOpOTa PO3MOYMHATM Y JIUMHI i IPOBOAU-
JU KOPMOCYMIIIIIITIO Ha OCHOBI 3€PHOBHX
KyJIBTYp — MIICHUIIS, TYMIiHb 1 KyKypya3a
y pI3HHUX CITIBBIJHOIICHHSX, 13 JIOCSTHEH-
HSIM BMICTy Oinka He Hipkue 14% nuisixom
JTOIaBaHHS COHATITHUKOBOT MaKyXH.

JocnipkeHHs  pHOHUIIBKO-0i07I0T14-
HUX TIOKa3HHKIB BHKOHYBAJIHChH 3TiJHO i3
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Measurements were made with a centime-
tre tape with an accuracy of 1 mm. Indi-
vidual weighing was carried out on elec-
tronic commercial scales with an accuracy
of 1 g. Based on the measurement results,
the main exterior indices were determined
and analyzed — girth, body length to height
ratio, and condition factor [33-35].

Daily weight gain was calculated using
the following formulas [36]:

Wt -Wo

WG= ———— ;
t

SWG = LnWt : LnWo X100.

where: WG — daily weight gain, mg;
SWG — specific weight gain, %/day; Wt
— final body weight, mg; Wo — initial
body weight, mg; t — growing period,
days.

The determination of marketable con-
ditions was carried out in accordance with
the methods used in the food industry [37,
38].

Statistical processing of primary mate-
rials was carried out in Microsoft Excel.

STUDY RESULTS AND
THEIR DISCUSSION

The crossbreed age-1+ fish obtained
from the females of the Antoniny-Zozule-
nets carp, which were grown in pools and
wintered in them during the first year [32],
when transferred into the experimental
pond showed a high growth rate, and the
average weight gain per season was from
55.7 to 66.2 times. At the same time, a
higher weight gain observed in the age-1+
crossbreed scaly QAZSCxJLSC, which
with a minimal superiority in the weight of
age-1 fish 1.0 g (6.7%) reached the weight
of 974.8 g versus 765.2 g in crossbreed

MOMMUPEHUMH B PUOHUIITBI Ta iXTiOJIOTI{
MeTofaMu. Excrep’epHa OIiHKA JOCIif-
HHX TPYTI IPOBOJMIIACS 3@ MACOIO Ta JIOB-
HMHOI0, BUCOTOIO 1 00xBaToM Tina. IIpomi-
PH IPOBOIIIA CAHTUMETPOBOIO CTPIYKOIO
3 TouHicTiO 10 1 MM. IHnuBinyanbHE 3Ba-
KyBaHHA 3/IHCHIOBAIM Ha EIEKTPOHHUX
TOBapHUX Tepe3ax 3 TouHicTio 1 L. 3a pe-
3ynbTaTaMH BHMIpPIOBaHb BH3HAYald Ta
aHaJi3yBaJId OCHOBHI €KCTEP €pHI iHJEKCH
— 00XBary Ta BUCOKOCITHHHOCTI, & TAKOX
koedimieHT Brogoeanocti [33-35].
[Toka3HUKH T0OOBOTO MPUPOCTY OOUHC-
JIFOBAJIM 33 HACTYNHUMH (hopmynamu [36]:
Wt -Wo

GR= —— ;
t

LnWt - LnWo
SGR = f x100.

ne GR — nmoGoswii npupict, mr; SGR
— muroMa mWBHAKICTE pocty (%/mo0y);
Wt — kinnesa Maca tija (mr); Wo — mio-
YaTKOBa Maca Tiia (Mr); t — mepiox BUpPo-
uryBaHHS (1i0).

BuzHaueHHsT TOBapHUX KOHIUIIH TPO-
BOJIMJIA Y BiJITIOBITHOCTI O METOIUK, IO
BUKOPHCTOBYIOTb Y Xap4OBIH IPOMHCIIO-
BocTi [37, 38].

[IpoBeneHHsT CTATUCTHYHOI OOpPOOKH
MEpBUHHUX MaTepiaiiB 3ilficHeHO i3 3a-
CTOCYBaHHSIM KOMIT'IOTEPHOI TpOrpaMu
«Microsoft Excel».

PE3YJIBTATH AJOCJIAXEHb
TA IX OBTOBOPEHHS

[ToMicHI NBOJITKH, OTpUMaHi Bij ca-
MHIb aHTOHIHCHKO-303YJICHEI[LKOTO KOPO-
ma, sIKi Ha MepIIoMYy POIli BHPOITYBaJKCh
y OaceifHax Ta 3uUMyBanH y HuX [32], npu
nepecaai y JOCHIJIHAH CTaB IOKa3aiu
BUCOKHUH TEMII POCTY, a IPUPICT CepeaHbOT
MacH 3a CEe30H CKJIaB Bij 55,7 no 66,2 pasa.
IIpu 1bOMY BHIIMI TEMII POCTY BUABIIEHO
y MOMICHHX IYyCKaTMX OBOMTOK PA3JI-
KxJJUIK, siki npu MiHiManbHiil nepesasi
y Maci ogaopigok — 1,0 T (6,7%) — no-
carm Macu 974,8 T ipotu 765,2 Ty omic-
HHUX paM4acTuX ABOMITOK @ A3PKx ATPK.
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framed age-1+ QAZFCxZGFC. At the
same time, the superiorly by the weight
has already become 27.4% (Fig. 1).

In accordance with the weight gain dy-
namics, the maximum values of absolute
weight gain were recorded in the summer
period and were on average in June —
144.4 g, July—215.7 g, August—170.1 g.
However, the offspring of each cross had
their own growth peaks. For example, in
April, the offspring obtained from Lyubin
(RLSCxZ'AZFC) and Antoniny-Zozulen-
ets scaly (PAZSCxJLSC) females were
superior in body weight gain to crossbreed
framed (Y AZFCxZGFC) and Lyubin age-
1+ carps (PLSCxJLSC). Age-1+ carps
with a linear scale cover type obtained
from the crossing of QLSCxJAZFC and
crossbreed scaly QAZSCxJLSC domi-
nated in terms of weight gain in May. On
the other hand, in June, age-1+ carps ob-
tained from the crossing QAZFCx3GFC
had the highest growth rate, their gain per
month was 152.2 g. In July, the highest
weight gain was observed in the crossbred
age-1+ carps obtained from Antoniny-Zo-
zulenets females, and in August — from
the scaly Lyubin females. Their weight
gains during this period were 302.0g and
194.2g, respectively. Subsequently, by the

1200
1000
800

600

200

N %H

April May

June

8 QLSC x JAZC (linear)

July
8 QLSC x JAZFC (framed) & QAZSC x JLSC

[Ipn npoMy iXHS mepeBara 3a Macor BiKe
craHoBuia 27,4% (puc. 1).

V BiAMOBIZHOCTI 4O IMOKA3HUKIB JWHA-
MIKU POCTY, MaKCHMaJbHI 3HAYE€HHs a0co-
JIIOTHOTO MPHPOCTY 3a(DiKCOBAHO Y JITHIH
Hepiof: y 4epBHI — B cepeaHboMy 144,4 T
y yamHl — 215,7 15y cepnai — 170,1 .
OpnHak, HalaKK KOXHOTO i3 CXpelyBaHb
MaJIM CBOi MK pocTy. Tak, y KBITHI Ha-
IaJIK1, OTpuMaHi Bij aro0iHchkux (QJIJI-
KxJA3PK) Ta aHTOHIHCHKO-303yJICHELb-
kux syckatux (QA3JIKxJZJUIK) camuib
MepeBaKalld 32 IMPHUPOCTOM Mach Tijia
nomicuux pamuactux (P A3PKxJTPK) ta
mobincekux  aeoitok  (QIIIKxJJIIK).
JIBOMITKY 3 TiHIHHUM JIyCKaTUM TUIIOM HO-
KPHBY, OTpHMaHi Bix cxperryBanus QJIJI-
KxJA3PK, Ta momicui nyckari QA3JI-
KxJJIJIK mepeBaxkanu 3a TEMIIOM POCTY
y TpaBHi. HatomicTb, y 4epBHi ABOJITKH,
oJlepXKaHi BiJ] TIOMICHOTO CXpEIlyBaHHS
Q A3PKx ATPK, Manu HaiiBummif Temm
pocTy: IXHI{ MPHUPICT 38 MiCAIL CTAHOBHB
152,2 r. YV nunHi HABUIIUM TEMIIOM POC-
Ty XapaKTepU3yBaJKCs MTOMICHI JTBOJIITKH,
OTpUMaHi BiJl AHTOHIHCBHKO-303YJICHEI[b-
KHX CaMHIlb, @ B CEPITHI — BiJ[ JIyCKaTHUX
moGiHchkuX. [xHill npupicT 3a nanwmii me-
piox BiamoBigHO ctaHoBUB 302,0 Ta 194,2
. Y HoAanbIIoOMy A0 KiHIIS BereTamiiHo-
IO CE30HY CIIOCTEpIranocs 3HWKCHHS ao-

August September October

B QAZFC x JGFC = QLSC x JLSC

Fig. 1. Weight gain dynamics of marketable age-1+ carps of different origins, g
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end of the growing season, a decrease in
absolute growth was observed in all exper-
imental groups, with the exception of Sep-
tember values of framed QAZFCx3GFC
and linear (PLSCxJAZFC) age-1+ fish.
During this period, age-1+ carps of the
QAZSCxJLSC crossbreed group had the
lowest rate of absolute weigh gain. The
offspring of both forms of scaly cover ob-
tained from the crossing of QLSCxJ'AZFC
dominated in terms of weight gain in Octo-
ber (Fig. 2).

With an average absolute gain in April
of 48.4 g, crossbreed age-1+ on average
gained from 2.90 g to 5.48 g per day. In
May, the average daily weight gain was
3.28 g, but it is worth noting that the gain
of all experimental groups, in contrast to
those in April, was uniform. The maxi-
mum daily weight gains were recorded in
the summer months. With an average val-
ue of 4.73g in June, the maximum value
of 5.07g was observed in framed age-1+
carps obtained from crossing @AZFCx
4'GFC. Instead, in July, together with the
Lyubin scaly females, the age-1+ carps
of this experimental group had the low-
est daily weight gain, being twice as low

350
300
250
200
150

100

50 Q :

April

8 QLSC x JAZC (linear)

m QLSC x JAZFC (framed)

COJIIOTHOTO TPHPOCTY y BCIX JOCHTIIHUX
TPYI, 32 BUKIIOYCHHSM BEPECHEBUX IIO-
ka3HukiB pamuactux PA3PKxJTPK Ta
ninidanx (QIJUIK*3A3PK) asomitok. Y
JIAHWH Tepioa IBOJITKHA MOMICHOI TpyIH
QAZJIKXZJUIK Mand HaWHWKYIAH TeMIT
abcomoTHOTO TpHpocTy. Hamaaku o6ox
(opM JTyCcKaTOro NMOKpPUBY, OTPHUMAaHi Bix
cxpemyBanns QJIJIKxJ A3PK, 3a Temnom
POCTY TOMiHYBalH Y >KOBTHI (puc. 2).

3a cepeqHBOTO IOKa3HHWKa a0COIIOT-
HOTO HPUPOCTy B KBiTHI Ha piBHI 48,4 T,
MTOMICHI JIBOJIITKH B CEPEIHBOMY Ha 00y
npupoctanu Bix 2,90 1o 5,48 r. YV TpaBHi
cepefHE 3HAYCHHS IOOOBOTO MPUPOCTY
nepebyBano Ha piBHi 3,28 T, mpoTe BapTo
BIIMITHTH, IO MPHPICT BCIX MOCITIIHUX
TpyII, HA TIPOTHBAry MOKa3HUKaM Yy KBiTHI,
MaB PiBHOMIpHUH Xapakrep. Y JIiTHI Mics-
1i Oyno 3apikcoBaHO MaKCUMaJIbHI IOKa3-
HUKH JOOOBOTO IPUPOCTY. 3a CEPEIHBOTO
3HaueHHs 4,73 T y 4epBHi, MAKCHMATbHUM
mokasHukoM — 5,07 r — XapakTepu3yBa-
JIHCS paMyacTi JBONITKYU BiJ CXPEIyBaHHS
QA3PK*JZTPK. HaromicTs, y numHi, pa-
30M i3 JIFOOIHCHKUMU JIyCKaTUMH, JTBOJIT-
KH JTaHO1 JTOCITITHOT TPYITH Mald HaiHUX-
YUi MOKa3HUK J000BOrO IMPUPOCTY, IO-
CTYIIAIOYMCh YIIBiUi 33 JaHUM MTOKa3HHUKOM

August

A,

=N

AAIAITIALS,

N
%
\

September October

8 QAZSC x JLSC 8 QAZFC x JGFC = QLSC x JLSC

Fig. 2. Absolute weight gains per month for marketable age-1+ carps of different

genesis, g
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in this parameter as the crossbred age-1+
fish obtained from the Lyubin and Anton-
iny-Zozulenets scaly females. With the be-
ginning of the autumn months, in accord-
ance with the growth dynamics, the daily
weight gains had a downward trend. Aver-
age daily gains in September decreased to
4.22 g/day, with a maximum and minimum
in the experimental groups of 2.94-5.22 g/
day, in October, respectively, the value was
2.95 g/day with a range of 1.72—4.08 g/day
(Fig. 3).

A detailed analysis of the weight gain
using the specific weight gain showed
that the maximum weight accumulation
occurred at the beginning of the growing
season and had a decreasing dynamic from
7.91-12.12 in April to 0.25-0.46%/day in
October (Fig. 4).

The autumn harvest in experimental
ponds showed that the survival rate of
crossbreed age-1+ fish of different ge-
netic origins was within 86.9-91.4%. At
the same time, the maximum yield was
observed in crossbreed scaly carps ob-
tained from scaly Antoniny-Zozulenets
females (?AZSCxJLSC), while the min-

12

4,04

N
\
\
\
\

April

MTOMICHUM JIBOJIITKaM, OTPUMAaHUM BiJI JTFO-
OIHCBKHX Ta aHTOHIHCBKO-303YJIEHEIIbKIX
JyCKaTUX CaMHIlb. [3 MOYaTKOM OCIHHBOTO
nepiony, y BIAMOBIAHOCTI 10 JHMHAMIKH
pOCTY, TIOKa3HWKH J00OBOTO MPUPOCTY
MaJIi TeHJIeHIII0 A0 craganHsi. CepeaHbo-
JI0OOB1 MPUPOCTH y BEPECHI 3HU3HITUCS JI0
4,22 1/100y, 13 MakCUMyMOM Ta MiHIMYy-
MOM 3a JIOCIITHAMU TPyIaMH B Jliania3oHi
2,94-5,22 r/n00y; y >KOBTHI, BiJMOBIIHO,
JIAHWH TOKa3HUK ckianas 2,95 r/mody, 3
mexamu 1,72—4,08 r/no0y (puc. 3).

JleTaypHUI aHANI3 TEMITy POCTY i3 3a-
CTOCYBaHHSIM TOKa3HUKA MUTOMOT IIBH/I-
KOCTi pOCTYy 3acBiAuye, II0 MaKCHMajbHE
HAKOIMYEHHS! Macu BiAOyBajocs Ha IO-
YaTKy BETeTAIlfHOTO CEe30HY 1 Majo cIa-
Jarouy nuHamiky 3 7,91-12,12 B kBiTHI 10
0,25-0,46 %/no0y y >xoBTHI (puc. 4).

3a pesyapraTaMH OCIHHBOTO OOJIOBY
JIOCITITHAX CTaBiB OyJI0 BCTAHOBJICHO, IO
BIKMBAHICTh TIOMICHHUX JBOJIITOK Pi3HOTO
TEHCTUYHOTO TOXOMKCHHS 3HAXOIMIIACS
B Mexax 86,9-91,4%. [lpu upomy mak-
CHUMaJbHUM IIOKa3HUKOM BHUXONy Xapak-
TEpU3yBANIUCS TOMICHI JIyCKaTi KOpoIH,
OTPUMaHI BiJ JIyCKATUX aHTOHIHCHKO-30-
synenenpkux camuip (QA3JIKxJZJIUIK),

6.38

October

July

September

s QLSC x JAZC (linear)

e QAZFC x 3 GFC

== QLSC x JAZFC (framed)

= Q1SC x JLSC

QAZSC x JLSC

Average value

Fig. 3. Average daily weight gains per month for marketable age-1+ carps of
different genesis, g/day
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%
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N
A

April May June

0 QLSC x JAZC (linear) = QLSC x JAZFC (framed)

N ED

July August

3QAZSC x JLSC

September October

m QAZFC x JGFC  mQLSC x JLSC

Fig. 4. Specific weight gains of age-1+ carps of different genesis, %/day

imum was observed in framed fish ob-
tained by crossing scaly Lyubin females
with Antoniny-Zozulenets framed males
(RLSCxZAZFC). At the same time, ac-
cording to this parameter, all experimental
crossbred groups were 1.0-5.5% inferior
to purebred age-1+ Lyubin scaly carp (Ta-
ble 1).

Considering that the cultivation of age-
1+ was carried out using semi-intensive
technology with the use of low-protein
feeds and low stocking density, the fish
productivity of the experimental ponds
was low and amounted to 526.2 and 675.6
kg/ha, with the superiority of the pond in
which the crossbreed fish showed a high-
er weight gain — QLSCxZAZFC and
QAZSCxJLSC. At the same time, the fish
productivity for the experimental groups,
taking into account their stocking density,
survival rate, and weight gains, was at the
level of 214.9-269.2 kg/ha, with the su-
periority of crossbreed framed carps from
Galician males over Lubyn scaly carps in
the first pond and crossbreed scaly carps
over linear and framed carp in the second
experimental pond (Table 1).

The analysis of the exterior parame-
ters of crossbreed and purebreed Lyubin

a MIHIMaJbHUM — pPaMyacTi ABOJITKH,
OTPUMaHI y CXpEIlyBaHHI JYCKaTHX JIFO-
OIHCBKHMX CaMHIIb 13 aHTOHIHCBHKO-303yJ1e-
HELBKUMH pamMuyacTuMu camismu (QJIJI-
Kx&'A3PK). BoaHouac, 3a JaHMM IIOKa3-
HUKOM BCi JOCJIIHI TOMICHI TPYIU Ha
1,0-5,5% mnocTtynanucss 4YMCTONOPOAHUM
JIBOJIITKAM JIFOOIHCHKOTO JTyCKAaTOro KOpo-
na (tabm. 1).

BpaxoBytoun, 10 BHPOIIYBaHHS IIBO-
JITOK MPOBOJIWIN 32 HAaMiBiIHTCHCHBHOIO
TEXHOJIOTIEI0 3 BHKOPUCTAHHAM HHU3b-
KOOUTKOBUX KOPMIB Ta HU3BKOI MIIJIBHOCTI
MOCAJKH, PUOONPOTYKTHBHICTh JTOCII-
HUX CTaBiB OyJla HEBHCOKOIO Ta CTAHOBHJIA
526,2 Ta 675,6 xr/ra, i3 MepeBaror Cra-
BY, B SIKOMY IOMICHI ABOJITKH IOKa3aJIH
Bummii Temn pocty — QJIJIKxJA3PK
ta QA3JIKxJJUJIK. Tlpu upoMy TmOKas-
HUK PUOONIPOIYKTHBHOCTI 3a JIOCIIiTHH-
MH TpyHaMH i3 ypaxyBaHHAM IIIJIBHOCTI
1X IOCaJKH, BMKMBAHOCTI Ta IOKA3HMKIB
MPUPOCTY Macu Tina nepedyBaB Ha PiBHI
214,9-269,2 kr/ra, i3 mepeBaror momic-
HUX PaMyacTHX KOPOIMIB Biji TalUIBKUX
caMIliB HaJ JFOOIHCHKHMHU JIyCKaTHMH
JIBOJITKAMH Y TIEPUIOMY CTaBy Ta IOMic-
HUX JIyCKaTHX KOPOIIB Haj JIHIHHUMH i
paMyacTUMH JBOJIITKAMH Y APYrOMY JO-
ciimHOMy ctaBy (Tabim. 1).
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Table 1. Productive and biological parameters of growing age-1+ carps of differ-

ent genesis

Fish
Pond | Stocking Average weight, g . productivity,
- . Yield from
Origin area, | density, . kg/ha
. fattening, %
ha ind./ha . by by
stocking | harvest
group | pond
QAZFCxJGFC 13.5 765.2 89.5 269.2
1.05 800 526.2
QLSCX@LSC 25.0 720.4 92.4 257.0
QLSCXC?AZFC (linear) 30.0 1008.4 87.3 227.3
QAZSCXSLSC 1.58 800 14.5 974.8 914 2334 675.6
QLSCxSAZFC (framed) 22.8 953.2 86.9 214.9

scaly carps showed that the exterior of the
offspring is determined by the genesis of
the male used for crossing. For example,
the crossbreed age-1+ carps obtained by
crossing YLSCxJAZFC had the highest
body length to height ratio of 2.54+0.04
— 2.59+0.02, while the purebreed Lyubin
scaly age-1+ carps had the lowest one —
2.6540.02. At the same time, the scaly age-
1+ QAZSCxJLSC had a more elongated
body shape with a high body length to
height ratio of 2.6140.02 than the framed
age-1+ QAZFCxJGFC. According to the
body girth index, the offspring of Anton-
iny-Zozulenets framed and Galician carps
and purebred Lyubins scaly carp were su-
perior among the studied groups of age-
1+ fish. The age-1+ crossbreeds obtained
from crossing Antoniny-Zozulenets carps
with Lyubin females (RLSCxJZAZFC)
and Lyubin males (?AZSCxJLSC) had
lower values of the girth index — 1.16 —
1.18. The condition factor showed practi-
cally the same values at the level of 2.58
- 2.76, with the highest value in crossbreed
framed age-1+ QLSCxZAZFC and the
lowest ones in purebreed Lyubinsky scaly
carps (Table 2).

Analysis of nutritional value showed
that the maximum yield of fillets — 51.42%
—was observed in the age-1+ framed carps
obtained from the crossing of QAZFCx
AGFC. Their superiority over the pure-

3rigHO 3 aHANi30M EKCTep €pPHUX TIO-
Ka3HHUKIB TOMICHUX Ta YHCTOTOPOIHUX
TMOOTHCHKUX JTyCKAaTHX JIBOJIITOK, BCTAHOB-
JIEHO, TI0 eKCTep’€p MOTOMCTBA BHU3HAYA-
€ThCSI TEHE3UCOM CaMIlsl, BUKOPHUCTAHOTO
IUI1  cxpelnyBaHHS. Tak, IOMICHI JBO-
JTKH, OTpuMaHi y cxpemryBanui QJIJI-
KxJA3PK, OyJIM HaWO1IBII BHCOKOCITHH-
HUMH, 13 3HAUCHHSM iHJCKCY 2,54+0,04—
2,59+0,02, a umcTONMOpPOAHI NFOOIHCHKI
JIyCKaTi JBOJIITKU Oynu HaWOUIBII Iporo-
HHCTHMH — 2,65+0,02. OmHOYacHO, IO-
MicHi sryckari gsomitku QA3JIKxJ3JIIK
MaJi OUNBII HPOTOHHCTY GopMy Tina, i3
MMOKa3HUKOM BHCOKOCHUHHOCTI 2,61+0,02,
HDK paMuacti momicHi msomitku §A3P-
KxJTPK. 3a inmekcom 00XBaTy Tijla Iie-
peBary cepesl A0CTIKSHUX TPYIT IBOJIITOK
MaJIi HalaJKU aHTOHIHCHKO-303yJIeHEIlb-
KHX paMYacTHX 1 TATMIbKUX IUTITHUKIB Ta
YUCTOIMOPOIHI JFOOIHCHKI JIyCKaTi KOpO-
ru. [loMicHI JBOMITKH, OTPUMaHi B CXpe-
IIYBAHHSAX  AHTOHIHCHKO-303yJICHEILKUX
IULOHUKIB 13 JIO0IHCHKMUMU CaMHULIMU
(QIUIK*Z'A3PK) Ta mo6GiHCEKMMH CaM-
uamu (@ A3JIKxJJJIK), Manyu HUKYi 3Ha-
YyeHHs iHaekcy obxBaty — 1,16-1,18. 3a
KOE(II[IEHTOM BrOJOBaHOCTI BiIMIiY€HO
MPAKTHYHO OJHAKOBI IMOKa3HUKU Ha PiB-
Hi 2,58-2,76, i3 HaWBHIIMM 3HAYCHHSIM
y TmOMicHHX pamuacTux asoiitok 9JIJI-
KxJ A3PK Tta HaitHmKIAM — Y 9UCTOTIO-
POIHHX JIFOOIHCHKUX JIyCKATHX KOPOIIiB
(Tabm. 2).
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Table 2. Exterior parameters of crossbreed and purebreed age-1+ carps, (M+m)/

Cv;n=25
Type of crossing I/H I/0 Condition factor
QLsC x 3LsC % 1.22.1;(;.02 2.5;32(;.05
OLLC x JAZFC (linear) % 1~11§fé02 z.fifg%os
QLSC x JAZFC(framed) % 1-1:3%02 2-71%&06
e i
QAZFC x JGFC % 1.2;.1;2.01 2.6;5.13%.03

breed line of Lyubins age-1+ carps was
3.2%. At the same time, age-1+ carps of
this experimental group were character-
ized by the lowest head and scale weights
—15.7% and 0.4%, respectively (Table 3).

Thus, the yield of edible and condi-
tionally edible parts ranged from 64.0%
to 69.4%, and inedible parts were 30.1—
36.0%, respectively.

AHai3 JaHuX MOA0 Xap4oBOi I[IHHO-
CTi 3acBiuye, MO0 MaKCUMAaIbHUAM IOKa3-
HUKOM BHUXOmy umcroro ¢ize — 51,42%
— XapaKTepU3yBaJIMCS MOMICHI paMyacTi
JIBOJIITKH, OTPUMaHi BIiJl CXpEIIyBaHHS
QA3PK*JTPK. Ixus nepesara Haj uu-
CTOIO JIHI€I0 JIFOOIHCHKUX MBOJITOK CTa-
Hosuna 3,2%. BogHouac, ABOTITKH TaHOI
JOCIIJHOT ~ TPyHmH  XapaKTephu3yBajHcs
HAaWHWKYUMU TOKa3HUKAMH MAacH TOJIO-
BU Ta nycku — 15,7 ta 0,4% BinnmoBimHO
(Tabmn. 3).

TakuM YHHOM, BUX1JT ICTIBHOI Ta yMOB-
HO iCTIBHOT YaCTHHH CTaHOBHB Bifg 64,0 10
69,4%, neicriBHoi — BiamosigHo 30,1—
36,0%.

Table 3. The ratio of body parts age-1+ carps of different genesis, g (M £ m, n=15)

Body parts QLs(fi:ef:;ZFc QL(Sf(.:‘:mCz:)Z FC Qgéiccx QLSC x JLSC | QAZSC x JLSC
Body weight 1025.7+88.53 941.5451.72 767.6142.86 754.8458.45 991.2492.27
Head 179.04+9.37 160.82+7.38 121.02+7.73  130.38+10.31 164.46+7.41

17.68+0.56 17.17+0.66 15.74+0.42 17.27+0.21 16.96+0.83
Scales 9.84+0.49 10.82+2.65 3.2810.27 17.70+1.23 22.242.53
0.97+0.04 1.10+0.21 0.43+0.02 2.3740.15 2.22+0.05
Fillet with skin 525.08+51.61 473.04+24.09 394.54+21.65 365.44+31.38 491.24453.17
50.98+0.65 50.30£0.52 51.42+0.32 48.25+0.46 49.24+0.91
Bones and fins 147.86+13.85 138.94+10.30 118.36+5.45 112.38+8.04 144.64+16.26
14.38+0.33 14.71+0.46 15.49+0.43 14.93+0.18 14.49+0.49
Viscera 163.90+14.06 157.84+11.55 130.42+10.84 128.94+8.24 168.7+14.71
15.99+0.21 16.72+0.45 16.92+0.81 17.17+0.28 17.08+0.41

Note. Numerator is an absolute value; denominator is a relative value, according to individual body

weight.

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE ¢ Ne 1/2025

95




ANALYSIS OF PRODUCTIVE AND BIOLOGICAL PARAMETERS OF AGE-1+ CARP CROSSBREED
OBTAINED BY SYNTHETIC SELECTION METHOD IN THE POLISSYA ZONE OF UKRAINE

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

In today’s conditions, industrial cross-
breeding is one of the trends for increas-
ing the productive parameters of objects
of breeding in a comprehensive system for
aquaculture intensification. Crossings of
broodstock from different intrabreed types
of Ukrainian carp breeds carried out using
the synthetic selection method showed the
superiority of growing crossbred groups.
At the same time, among the crossbreed
age-1+ carps, the highest weight gain was
observed in scaly age-1 fish obtained from
the crossing of scaly Antoniny-Zozulen-
ets females and Lyubins males, in which
the average body weight gain per season
was 66.2 times with an average seasonal
specific weight gain of 2.17%/day. Among
the framed crossbreed carps, the high-
est specific weight gain was observed in
age-1+ carps obtained from crossing An-
toniny-Zozulenets females with Galician
males — 2.08%/day, while this value in Ly-
ubins scaly carps was the lowest — 1.73%/
day.

The survival rate of crossbreed age-1+
carps of different genetic origin was with-
in 86.9-91.4%, and that in Lyubin scaly it
was 92.4%. In accordance with the body
weight gain of age-1+ carps of different
genesis and their survival rate, the fish pro-
ductivity in the experimental ponds was
526.2 and 675.6 kg/ha with the superiority
of crossbreed framed carps obtained from
Galician males over Lyubin scaly age-1+
in the first pond and crossbreed scaly carp
over linear and framed carp in the second
experimental pond.

In general, the analysis of results of
the conducted study allows recommend-
ing these local groups of Ukrainian carp as
new promising lines for industrial breed-
ing in the Polissya zone of Ukraine.

BUCHOBKH TA
HEPCIHHEKTUBHU INIOAAJBIIOIO
PO3BUTKY

B yMOBax chOrofieHHst POMHUCIIOBI CXpe-
IIyBaHHS € OTHAM 13 HAIPSIMIB TOKPAICHHS
MPOAYKTUBHUX TOKAa3HUKIB 00’ €KTIB BHPO-
IIyBaHHS B KOMIDICKCHIH CHUCTeMi IHTEHCH-
¢ixariii po3BUTKY aKBaKyabTypu. IIpoBeneHi
METOIOM CHHTETHYHOT CEJIEKITiT CXpenryBaH-
HS IUTIIHUKIB PI3HUX BHYTPILIHBOIIOPOTHUX
THUITIB YKPATHCHKHX TIOPiJl KOPOTIa MOKa3aJIH
mepeBary BHPOIIYBAaHHSA MOMICHUX TpYIL
[Tpu 1bOMy cepesl TIOMICHHUX JIBOJITOK BH-
UM TEMIIOM POCTY XapaKTepH3yBaJIHCs
JICKaTi JBOJITKH, OTPUMaHi BiJi CXpEIry-
BaHHS JIyCKaTUX AHTOHIHCHKO-303YyJICHEIIb-
KHX CaMHIb Ta JIFOOIHCHKUX CaMIIB, y SKUAX
MPHUPICT CePEIHBOT MACH TiJIa 33 CE30H CKIIAB
66,2 paza, IpH CePeTHHOCE30HHIH THTOMIN
mBHUIKOCTI pocty 2,17%/mo0y.  3-momix
paMJacTuX IOMICHHX KOpOITiB HaWBHIIA
MUTOMA [IBUJIKICTh POCTY CIIOCTEpiranacs y
JIBOJIITOK B1JT CXpEIlyBaHHS aHTOHIHCHKO-30-
3YJICHELPKUX CAMHIb i3 TAIUIBKUMHU CaM-
v — 2,08%/mo0y; BomHOYAC, TaHWMA
MOKA3HUK Y JIFOOIHCBKHUX JTyCKaTUX KOPOMiB
BUSIBHBCS HaHIKIHM — 1,73%/m0o0y.

[Toka3HMK BW)XKMBAHOCTI TMOMICHHX
JIBOJIITOK PI3HOTO T€HETUYHOTO II0XO-
JPKEHHS 3HAXOAUBCS B Mexax 86,9-91,4%,
y MOOIHCHKUX JTyCKaThX BiH cKiaB 92,4%.
YV BiIMOBIIHOCTI 10 MPUPOCTY Macu Tija
JIBOJIITOK PI3HOTO TEHE3UCY Ta 1X BYIKH-
BaHOCTI, TOKa3HUK PHOOMPOLYKTHBHOC-
Ti MOCHIAHUX CTaBiB CTaHOBHB 526,2 Ta
675,6 xr/ra, 13 nepeBarolo MOMICHUX paM-
YacTUX KOPOIIB BiJl TaJIHMIBKHX CaMIIiB
HaJ| TIOOIHCHKUMH JIYCKaTUMH JBOJIITKAMU
y MepUIOMy CTaBy Ta MOMICHUX JIyCKaTHX
KOPOIIIiB HaJ JIIHIHHUMH 1 paMYacTUMH Y
JPYTOMY JTOCTIiTHOMY CTaBYy.

VY 3arajbpHOMY, aHali3 pe3ynbTariB
MIPOBEICHUX JIOCITI/HKEHb JJA€ MOXKITMBICTD
PEKOMEHTyBaTH JIaHi MMOMICHI IpyNHy yKpa-
THCBKHX KOPOMIB SK HOBI TIEPCIEKTHBHI
JiHi{ UIS TPOMHUCIIOBOTO BHPOIIYBAHHS B
30Hi [Tomicest Yipainu.
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