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Purpose. To carry out a comparative analy-
sis and provide a comprehensive productive and
biological assessment of crossbred age-1+ carps
obtained from crossing carps of the Antoniny-
Zozulenets, Galician, and few scaled intrabreed
types in order to determine the patterns of de-
velopment of productive traits of Ukrainian carp
breeds.

Methodology. The material for the study
were crossbred age-1+ carps obtained from
crossing the Antoniny-Zozulenets, Galician, and
few scaled intrabreed types of Ukrainian framed
carps. The study was conducted in pond farms lo-
cated in the Kyiv (State Enterprise “Nyvka”) and
Khmelnytskyi (PrJSC Khmelnytskrybhosp) regions.
The assessment of productive and biological pa-
rameters of age-1+ carps was carried out accord-
ing to generally accepted methods in fish farm-
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Mema. 30ilicHumu nopisHAnbHUl aHani3
ma Hadamu KOMIaeKcHy pubHuUybKo-bionoziy-
HY OUiHKY nomicHUm 080aimKam, ompumaHum
8i0 Cxpewy8aHHA KOpPOri8 AHMOHIHCbKO-303ye-
HeybKo20, 2a1UYbKO20 MA MAs10a1YCKAMO20 BHY-
MpiWHLOMOPOOHUX munie, 30074 BU3HAYEHHA
3aKOHOMIipHOCMell CMaHOBAEHHA MPOOYyKmMus-
HUX 03HAK YKPAiHCbKUX Mopid Kopona.

Memoouka. Mamepianom 011 0ocnioneH-
HA cnyayseanu nomicHi 080aiMKU, ompumaHi eid
cXpewlysaHHsA QHMOHIHCLKO-303Y1eHEeYbKOo20,
20/UYbKO20 MQa  MaAs0sYyCKAMOo20 BHYMPIWHbO-
MOPOOHUX mMuri8 YKPAiHCoKUX pamyacmux Ko-
ponie. [ocnidxweHHA nposedeHi 8 cmagosux
2ocnodapcmeax, po3mawosaHux 8 Kuiscokili
(4arn «4r “Huska”») ma XmenvHuubkili (MpAT
«XmenbHuUubKpub2ocn») obnacmsax. OuiHKy pub-
HUYbKO-bi0s102iYHUX MOKA3HUKI8 080simoK 30ili-
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ing. In order to determine the exterior indices of
age-1+ carps, their length, height, and body girth
were measured. Measurements were made with
a centimeter tape with an accuracy of 1 mm.
Individual weighing was carried out on electronic
commercial scales with a resolution of 1 g. Based
on the measurement results, the main exterior in-
dices were determined and analysed — girth and
body length to height ratio.

Findings. The study showed that the high-
est productive parameters were obtained in the
crossing of QGFC x 3LS(hl)C, the individual body
weight of which exceeded that of the pure line
by 17.8%. At the same time, in crossbred age-1+
carps obtained from reciprocal crossing, this su-
periority was only 4.2%. Among the age-1+ carps
obtained from the crossing the Nyvka hatchery
line and the Antoniny-Zozulenets intrabreed
type, the best growth rate was observed in
the crossbreed group @NS(hl)C x SAZFC. Their
superiority in body weight over pure lines was
from 6.6 to 8.4%. The survival rate of age-1+
carps was within 71.7-81.3%, with an average
value of 76.4% and a predominance of inbred
descendants of Galician carp. According to the
individual body weight and survival as a result
of semi-intensive cultivation, the fish productiv-
ity of carp ponds were within 872.1-1110.0 kg/
ha with a predominance of inbred offspring by
102.7-122.8%.

Originality. For the first time in Ukrainian
aquaculture, the productive parameters of ta-
ble age-1+ carps of crossbred groups obtained
from crossing structural units of carp have been
obtained and comprehensively studied. In par-
ticular, the magnitude and peculiarities of the
manifestation of the heterosis effect on the main
productive parameters depending on the genesis
of the crossbred offspring were established.

Practical Value. The obtained results will al-
low assessing the effectiveness of the use of indus-
trial crosses of the Antoniny-Zozulenets, Galician,
and few scaled intrabreed types of Ukrainian
framed carps and to provide recommendations
for increasing fish productivity in pond farms.

Keywords: pond cultivation, industrial cross-
breeding, crossbreeds, heterosis, weight, surviv-
al, growth rate, age-1+ fish, fish productivity.

CHI08A/U 30 3020/bHONMPUUHAMUMU 8 pubHUYMSI
MemoouKamu. 3 MemoK BU3HAYEHHA [HOeKcie
excmep’epy 08071iMOK 38aXcy8anU Ma 8UMIpHO8anu
dosxuHy, sucomy i obxeam mina. [pomipu nposo-
Aunu CaHMUMemMpPoBo CMPIYKOK 3 MOYHiCMIo 00
1 mm. IHOu8iOyanbHe 38axcy8aHHsA 30ilicHIO8aNU HO
e/1eKMPOHHUX MOBAPHUX 8G2aX 3 OUCKPemHicmio
1e. 3a pe3ynbmamamu BUMIPIOBAHL 8U3HAYANU
ma aHani3yeanu ocHo8HiI iHOeKcu ekcmep’epy — iH-
OdeKcu obxeamy i BUCOKOCMUHHOCMI.
Pesynbmamu. 32i0Ho 3 OdaHumu nposede-
Hux 00CnidxceHb, BCMAHOB/EHO, WO HalAKICHiWI
pPodyKmueHi NoKasHUKuU byau ompumaHi y cxpe-
wysaHHi QTPK x 3 M/1(3n)K, nokasHuk iHOueidy-
asbHOI MacuU Mina AKUX nepesaxas aHan02iYHul
MOKA3HUK Yyucmoi niHii Ha 17,8%. BoOHouac, y rno-
MiCHUX 080/1iMOK, OMPUMAHUX 8i0 peyunpoKHo-
20 CXpeuy8aHHsA, 0aHA nepesaza ckaadana auwe
4,2%. Ceped 080simoK, 00epHaHux 8id cxpeuly-
B8GHHA KOPOIi8 HUBKIBCbKOI 3a800CbKOI niHIil ma
GHMOHIHCbKO-303Y1EHeybKO20 8HYMPIWHbLO-
nopoo0Ho20 muny, HalKpawum memmnom pocmy
xapakmepu3sysanaca nomicHa 2pyna YMH(3n)K
x JQA3PK. IxHa nepesaza 3a NMOKA3HUKOM macu
mina Had Yyucmumu AiHIAMU cKnadana eid 6,6 0o
8,4%. BuxcusaHicme 0801imok nepebysana e Me-
wax 71,7-81,3%, i3 cepedHim 3HavyeHHAM 76,4%
ma nepesazoro NMOMICHUX HAWAOKi8 2aauybKux
Koponie. BionogidHo 00 NoKa3HUKie iHOugidyasne-
HOIi' Macu mina ma suxcusaHocmi, 8 pe3ynemami
HanNieiHMeHCUBHO20 BUPOWYBAHHA MOKA3HUKU
pubornpodykmusHocmi cmasie 3a Koporom ne-
pebysanu e mexcax 872,1-1110,0 Kz/2a, i3 nepe-
802010 NomicHUX Hawaokie Ha 102,7-122,8%.
Haykoea Hosu3Ha. Briepwe 8 akeakynemypi
YKpaiHu ompumaHO ma KoMmnaeKcHO 0ocnioxce-
HO 20CrodapCbKO KOPUCHI MOKA3HUKU MOBAPHUX
08071iMOK MOMICHUX 2Py KOpora, OmMpumMaHux gio
CXpewysaHHA CMPYKMypHUX OOUHUUb Kopora.
3oKpema, scmaHoesneHo 8enuduHy ma ocobnueoc-
mi nposgy 2emepo3ucHO20 edheKmy 3a OCHOBHUMU
pub020crodapcoKUMU MOKA3HUKAMU Y 3GEHHO-
cmi 8i0 2eHe3ucy NOMicHO20 MOMOMCMEA.
MpakmuyHa 3Havywjicme. OmpumaHi pe-
3ynemamu 0ocnidxeHs 003804AMb OYiHUMU
egheKmuBHiCmMb  3aCMOCY8AHHA  MPOMUCAOBUX
cXpeuwly8aHb GHMOHIHCbKO-303y1eHeybKozo, 2a-
AUYbKO20 Ma MAnoaycKamoz2o 8HympiuHeomno-
POOGHUX murie YKPaiHCbKUX pam4yacmux Koporie
ma Hadamu pexkomeHOayii w000 niosuUeHHs
pubonpodykmusHoCmi cmasosux 20cnooapcme.

Kntoyoei cnosa: cmasose 8UPOWYBAHHS,
npomucnose cxpeuyys8aHHs, NoMici, 2emepo3suc,
mMaca, 8UMUBAHICMbL, memn pocmy, 080/iMKU,
pubonpodykmusHicme.
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PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

In today’s conditions, pond fish farm-
ing is one of the main directions of ag-
uaculture in Ukraine, the main object of
which are carps of Ukrainian breeds and
their structural units [1, 2]. Studies over
the past 20 years has confirmed that the
use of various crosses to produce industri-
al hybrids is economically profitable. This
method is widely used in breeding farms to
improve the productive parameters of ex-
isting breeds or to breed new ones, while
in commercial farms — to obtain highly
productive hybrids that increase produc-
tivity both at the level of individual weight
and the yield of total fish production. The
use of interbreeding crosses allows for the
production of offspring with higher per-
formance both during the wintering period
and during the fattening period in commer-
cial aquaculture. Given the higher survival
rates of crossbred carps compared to pure-
bred offspring, pond farms have the op-
portunity to obtain additional production,
which allows them to meet their own needs
and sell the surplus [3—6].

Increased heterozygosity of crossbred
individuals obtained by crossing different
lines, breeds or species provides the phe-
nomenon of heterosis, which consists in
the advantages of first-generation hybrids
(crossbreeds) compared to the original pa-
rental forms in terms of growth rate, pro-
ductivity, resistance to adverse environ-
mental conditions, higher feed costs, etc.
[7-9].

The most pronounced effect of hetero-
sis on growth rate can be manifested when
crossing geographically distant breeds or
types, since due to different initial forms
for their breeding and different environ-
mental conditions, they differ as much
as possible genetically from each other,
which is the reason for the high heterozy-

MOCTAHOBKA NMPOBJEMMU
TA AHAJII3 OCTAHHIX
JOCJIIP)KEHDb TA TYBJIKALII

B yMoBax chOTrO/ICHHSI CTaBOBE PUOHM-
IITBO € OJTHUM 13 OCHOBHHUX HAIPSMKIB aK-
BaKyJIbTypH YKpaiHH, OCHOBHUM 00’ €KTOM
SIKOTO € KOPOIU YKpaTHChKUX TOpPia Ta iX
CTPYKTYpHi ogunui [ 1, 2]. JocmimxeHHs-
MH ocTaHHIX 20 pOKiB MiITBEPHKEHO, IO
3aCTOCYBaHHS pi3HOMAHITHUX CXpeILy-
BaHb 3 METOI OTPHMAaHHS TMPOMHUCIOBUX
ToMicell € EeKOHOMIYHO BUTiAHUM. JlaHuii
METOJI IIUPOKO BUKOPUCTOBYIOTh Y CEJEK-
MIHHUX TOCTOAAPCTBAX 3 METOI BJIOCKO-
HAJICHHS TPOIYKTHBHUX ITOKa3HUKIB Ha-
SIBHMX TOPiJ a00 % 3a BUBEJCHHS HOBHX,
TOJI SIK Y TOBAPHHUX TOCIIONAPCTBAX — IS
OTPUMAaHHS BUKOKOIPOAYKTHBHUX MOMi-
ceHd, MO MiJBUINYIOTh IMMOKAa3HUKH TIPO-
JIYKTUBHOCTI SIK Ha PiBHI iHIUBiAyaJbHOL
MacH, Tak 1 BHUXOJy 3arajJbHoOi pubomnpo-
IyKiii. BUKOpUCTaHHS MOMICHHX CXpe-
IIyBaHb JIO3BOJIIE OTPHMATH HAIIaJKiB
3 BUIIMMM IOKA3HHKAMHU K 338 BHXOZOM
B TIepioj] 3UMIBII, TaK i B Tepioj] HATYyIy
B TOBapHIill akBakyabTypi. BpaxoByrouu
BUIII NOKA3HUKHA BHKHUBAHOCTI ITOMICHUX
KOPOIIiB y MOPiBHAHHI i3 YUCTOMOPITHUMH
HAaI[aJIKaMH, CTaBOBI FOCIIOJIAPCTBA MAIOTh
3MOTY OTPUMATH JONATKOBY IPOAYKIIIIO,
0 JI03BOJISIE 3a0E3MEUUTH BJIACHI MOTpe-
OM Ta 3OIHCHUTH peani3allilo HaJIUIIKY
[3-6].

[TinBuieHa TeTepO3UTOTHICTh MOMiC-
HUX OCOOWH, OTPUMaHHUX Y CXPEIyBaHHIX
Pi3HUX JiHiH, Topia abo BUiB, 3a0e3nedye
SIBUIIE TETEPO3UCY, K MOJIATae y nepeBa-
rax riopuni (momiceil) mepumoro mMoKo-
JIHHS Y TIOPIBHIHHI 3 BUX1JTHUMU OaThKiB-
CBKUMHU (pOPMaMH 3a TEMIIOM POCTY, Ipo-
JIYKTHBHICTIO, CTIMKICTIO IO HECHPUSATIIU-
BHUX YMOB CEpEIOBHILA, BAPTICTIO KOPMY
Tormno [7-9].

HaiicunpHile edext rerepo3ucy 3a
TEMIIOM POCTY MOXE MPOSBUTHCS 3a CXpe-
lyBaHHS TreorpagiyHo BiJAaJeHHX IIO-
PiA YW THIB, OCKUTBKH 3aBISKH Pi3HUM
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gosity of the offspring obtained from them.
At the same time, heterosis does not de-
crease or disappear even if these breeds are
subsequently grown under strictly identi-
cal conditions [10-13].

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

One of the main tasks of selective
breeding research is to assess the effec-
tiveness of industrial crosses of different
intrabreed types of carp. At the same time,
it is worth considering that each intrabreed
type of Ukrainian carp breed has its own
characteristic features, in particular the
genetic structure that is responsible for
maintaining productive parameters [14—
16]. Correspondingly, the crossbreeding
of breeds and arrays of fish, which are dis-
tant from each other in terms of ecologi-
cal and geographical conditions and with
a high degree of genetic differentiation,
which gives the opportunity to obtain off-
spring with a high level of heterozygosity
[17-19].

Therefore, the study of combinatori-
al ability to assess the effect of heterosis
in carps of different genesis when they
are combined in industrial crosses, tak-
ing into account the dependence on en-
vironmental conditions and the level of
intensification, is an important stage in
the search for ways to increase fish pro-
ductivity in ponds. At the same time, this
direction may be the most effective set of
intensification measures in the process of
implementing resource-saving aquacul-
ture technologies.
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BHUXIJIHUM (opMaM Jijisl X BUBEICHHS Ta
BiIMIHHIM €KOJIOTIYHUM YMOBaM BOHH
MaKCHUMAaJIbHO PO3PI3HAIOTHCS MK COOOI0
TeHETUYHO, IO i € IPHYUHOIO BUCOKOT Te-
TEPO3UTOTHOCTI OJEPIKYBAHOTO BiJ HHUX
notoMcTBa. [Ipu 1bOMY reTepo3uc He 3HU-
KYETHCSI 1 HE 3HUKAE HABITh Y TOMY BHITA]I-
Ky, SKIIO AaHi TOPOIU Y MOAATIBIIOMY BH-
POIIYIOTECS B CTPOTO 1IEHTHIHUX YMOBAxX
[10-13].

BUAITEHHA HEBUPIINEHUNX
PAHIIIE YACTHUH 3ATAJIBHOI
INPOBJIEMU. META POBOTH

OaHUM 13 TOJOBHUX 3aBAaHb CeJeK-
IHHAX JOCIIIDKEHD € 3M1MCHEHHS OLIHKHU
€(EKTUBHOCTI TMPOMUCIOBUX CXpEIIy-
BaHb Pi3HUX BHYTPIITHBOMIOPOTHUX THUIIIB
kopoma. [Ipu oMy BapTO BpaxoBYBaTH
Te, 10 KOXKHOMY BHYTPIIITHBOIIOPOJTHOMY
TUNY YKpPAiHCBKUX IIOPiX Kopoma Ipu-
TaMaHHI CBOI XapaKTepHi OCOOIUBOCTI,
30KpeMa TeHeTHYHA CTPYKTypa, sKa Bij-
MOBifa€ 3a MIATPUMAHHSA IPOAYKTHB-
HUX MoKa3HMKIB [14—16]. BiamosigHo,
MEPCIEKTUBHIMH € CXPEIIyBaHHS MOpPix
Ta MacuBiB puO, BiAJaJeHUX 3a EKOJO-
ro-reorpaiYyHUMHI yMOBAaMHM, a TaKOX 3
BHCOKHM CTYICHEM TIeHETHYHOI Iude-
peHIianii, o ga€ MOXKXIUBICTE OTPUMATH
MOTOMCTBO 3 MiJBHUICHUM DPiBHEM TeTe-
posuroTHocTi [17-19].

OTxe, DOCHIHKEHHS KOMOIHAIIMHOI
3MATHOCTI Ta OIliHKa €(EeKTy TeTepO3UCY
Yy KOpOIIiB Pi3HOTO T'€HE3UCY MpH IX MO-
€IHAHHI Y TIPOMHCIOBUX CXPEIyBaHHSX,
3 BpaxyBaHHSM 3aJIGKHOCTI BiJl EKOJIO-
TIYHAX YMOB Ta PIiBHA iHTeHCH(IKaIi, €
B)XJIMBUM €TaIlOM Y TOINYKY IUISXIB ITiJ-
BUINIEHHS pPUOONPOAYKTUBHOCTI CTaBiB.
BonHouac, maHuwii HampsIMOK MOXe OyTH
Halle()eKTUBHIIINAM KOMIUIEKCOM 1HTEH-
cudikaifHuX 3aX0JiB y MpoLeci BOpO-
Ba/DKCHHS PECYPCOOIIaTHUX TEXHOJOTIH
aKBaKyJIBTypH.
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MATERIALS AND METHODS

The study was conducted at fish farms
of Kyiv (State Enterprise Research Farm
“Nyvka”) and Khmelnytskyi regions
(PJSC “Khmelnytskrybhosp”), which be-
long to the Forest-Steppe zone of Ukraine.
For the main types of crossing, based on
the analysis of genetic and exterior param-
eters, fish of different ages of the Anton-
iny-Zozulenets, Galician and few scaled
(Nyvka and Lebedyn hatchery lines) in-
trabreed types of framed carp were se-
lected and the following crossbred groups
were obtained:

QGFC x JSLS)C — 9 Galician
framed intrabreed type x & Lebedyn
hatchery line of few scaled intrabreed type
of carp;

QLS(h)C x 3GFC — 9 Lebedyn
hatchery line of few scaled intrabreed type
carp x & Galician framed intrabreed type;

QSL(I)C x SSL(h)C — Q Lebedyn
hatchery line of few scaled intrabreed type
carp x & Lebedyn hatchery line of few
scaled intrabreed type carp;

QAZFC *x NS (h)C — @ Anton-
iny-Zozulenets intrabreed type of carp x
d Nyvka hatchery line of few scaled in-
trabreed type of carp;

QNS (h)C x 3AZFC - Q Nyvka
hatchery line of few scaled intrabreed
type of carp x & Antoniny-Zozulenets in-
trabreed type of carp;

QNS (h))C x NS (hl)C — Q Nyvka
hatchery line of few scaled intrabreed type
of carp x & Nyvka hatchery line of few
scaled intrabreed type of carp;

QAZFC x 3AZFC — Q Antoniny-Zo-
zulenets intrabreed type of carp x &' An-
toniny-Zozulenets intrabreed type of carp.

The study on productive and biological
parameters of fish was carried out using
methods common in fish farming and ich-
thyology, which are used in international
practice.

Age-1+ carps were grown in polycul-
ture with Chinese carps at a stocking den-

MATEPIAJIM TA METOAN

JlocmipKeHHsI TTPOBOAMIIUCS B PUO-
HUIBKUX TocnomapcTBax KwuiBchkoi (/11
«Al' “HuBka”») tTa Xmenbauupkoi (IIpAT
«XMeJIBHHUIILKPUOTOC») obNacTei, Mo
postamoBani y 30Hi Jlicocreny Ykpainu.
JlJ11 OCHOBHHX THIIIB CXpeIlyBaHb 3a aHa-
J30M TEHETHYHUX Ta eKCTep €pHUX IMO-
Ka3HHKIB OyJi 00paHi pi3HOBIKOBI 0COOH-
HU aHTOHIHCBHKO-303YJI€HELIbKOTO, TalUllb-
KOTO Ta MalloJyCKaToro (HMBKIBCHKOI Ta
nebeAMHCHKOT 3aBOJICHKOI JIiHIT) BHYTpill-
HBOIIOPOIHUX THITB PaMyYacTOro KOpoma
Ta OTPUMAaHi TaKi IOMICHI TpyIHu:

QIPK x SMJIGn)K — Q ranuubKoro
paMyacToro BHYTPIIIHEOIIOPOIHOTO THUITY
x & neGemUHCHKOT 3aBOICHKOT JIiHIT Mao-
JYCKAaTOr0 BHYTPILIHHOMOPOAHOTO THUITY

KOpoIa;
OMIIGn)K x STPK — 9 nebenun-
ChbKOi 3aBOJICBKOI JIiHIT MaJoIyCKaToro

BHYTPILIHEOIIOPOAHOIO THILY X ' rajullb-
KOTO pamMyacToro BHYTPIITHBOIIOPOIHOTO
THITY KOPOTIa;

OMIIGHK x IMIGYK — Q nebe-
JIMHCHKOT 3aBOJICHKOT JIHIT MaJI0yCKaToro
BHYTPIIIHBOMIOPOAHOrO TUIy X & nele-
JIMHCHKOT 3aBOJICHKOT JIHIT MaJIOyCKaToro
BHYTPINTHBOIIOPOIHOTO TUITY KOPOTIa;

QA3PK x AMH((1)K — Q anToHiH-
ChKO-303YJICHEIIPKOTO BHYTPIITHHOIIOPO/I-
HOro TUMy X ¢} HHUBKIBCHKOi 3aBOJCBHKOI
JiHIT MaJIOyCKaTOro BHYTPIIIHLOIIOPO/I-
HOTO THITy KOPOTIa;

OMHGY)K x 3A3PK — Q Huskis-
ChKOT 3aBOJICBKOI JIIHIT MaJIOyCKaToro
BHYTPIIIHBOMIOPOIHOTO TUITYy KOpoma X ¢
AHTOHIHCHKO-303yJICHEI[KOTO  BHYTpillI-
HBOMIOPOTHOTO THUITYy KOPOTIa;

OCMH@GYK x IMHGYK — Q Hus-
KIBCHKOT 3aBOJICHKOI JIiHIi MaJOIyCKaToro
BHYTPILIHBOIOPOIHOTO TUITY KOporma X ¢
HUBKIBCBHKOT 3aBOJICHKOT JIiHIi Majoiycka-
TOrO BHYTPILIHBOIIOPOAHOTO THITY KOPOTIa;

QA3PK x JA3PK — Q aHTOHIH-
CHKO-303YJIEHEIILKOTO BHYTPILIHHOIIOPO/I-
HOTO THITy X & aHTOHIHCHKO-303yJIEHELb-
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sity of 1,500 ind./ha. Ponds with an area of
0.5-6.5 ha were used for cultivation

For fish feeding, a complex diet was
used with the use of artificial feeds and
feed mixtures based on grain crops (wheat,
barley, and corn in different ratios), soy-
beans and sunflower meal with a protein
content of not less than 20-22% (PrJSC
“Khmelnytskrybhosp”) and 26% (State
Enterprise Research Farm “Nyvka”).

To monitor the growth and condition of
the fish, test catches were carried out, dur-
ing which the fish were examined and their
weight and length were determined. The
weight of the studied fish was determined
by individual weighing. After initial visual
selection and individual assessment, their
morphometric assessment was performed.
Based on morphometric measurements,
the main exterior indices were calculat-
ed: body length to height ratio (I/H), girth
(1/0), and the Fulton’s condition factor
(FCF) was determined [20].

Based on the average individual body
weight, absolute and daily weight gains
were calculated:

Absolute weight gain:

R=P -P,g,

where: P — final weight of the body,
g

P,— initial body weight, g.

Daily gain:

C=R'tg,

where: R — absolute weight gain over
a certain period, g;

t — growing period, days.

The heterosis effect was calculated by
the percentage excess of a certain index of
the crossbred group over those of the par-
ent lines.

EPx100
H=— %[21],
EB

where: IH — heterosis index;

EP — crossbreeding index;

EB — parental line index.

In the autumn period, when the water
temperature dropped below 10°C, catches

242

KOTO BHYTPIIIIHEOITOPOAHOTO THITY KOPOTIA.

JocnipkeHHs  pUOHUIIBKO-0i0I0T14-
HUX TOKAa3HHUKIB PHO BUKOHYBAaJH, KOPH-
CTYIOYHCh TOIIMPEHUMH B PUOHHUITBI Ta
1XTIOJIOTIT METOIaMHU, SIKi 3aCTOCOBYIOTHCS
B MIKHApOAHIN MPaKTHUIL.

BupomryBaHHs JBONITOK KOpOma Ipo-
BOJIWJIH B MOMIKYJBTYPi 3 POCIUHOITHUMHU
BHJaMH pHO 3a IIUTBHOCTI mocaaku 1500
eK3./ra. /Iy BUPOIYBaHHS BUKOPUCTOBY-
Baiu ctaBu momiero 0,5-6,5 ra.

Jns roaiBimi JBOJITOK 3aCTOCOBYBAIlU
KOMIUIEKCHUH paIfioH i3 BBEJICHHAM IITYY-
HHUX KOPMIB Ta KOPMOCYMiIlIeil Ha OCHOBI
3epHOBHUX KyJbTYp (TIIEHHISI, SUMIHB 1
KyKypyA3a y PpI3HUX CHIBBiJHOIICHHSX),
coi Ta COHSIIHHKOBOTO IIPOTY i3 IOCAT-
HEHHSM BMicTy Oinka He Hmxue 20-22%
(IIpAT «XmenpHHIBKpHOTOCIY) Ta 26%
(AIT « AT “Huka’»).

s criocTepeXeHHs 32 pOCTOM 1 cTa-
HOM pHOH 3/1CHIOBAIN KOHTPOJIbHI 00110-
BH, ITiJT Yac SKUX puOy OIJISAIAIN Ta BU3HA-
yanu ii Barosi 1 JIiHilHI OKa3HUKH. Macy
TOCTIDKYBAaHUX PHO BU3HAYAIH METOIOM
IHAMBIAyaIbHOTO 3BaXKyBaHHA. Ilicist mo-
YaTKOBOTO BI3yallbHOTO BinOOpy Ta 1H-
JIMBIJlyaJIbHOTO OIHIOBAHHS ITPOBOJMIN
ix MopdomeTrpuuHy oOIiHKY. Ha ocHOBI
MOP(QOMETPUIHUX MPOMIPIB PO3PAXOBAHO
OCHOBHI 1HJICKCH €KCTEep’€PY — BHUCOKO-
cniuHHOCTI (I//H), obxBaty (//O), Ta BU3Ha-
YeHO KOeQiIlieHT BrojoBaHocTi 3a Dyib-
tonom (Kj) [20].

Ha ocHOBI cepeHiX MMOKa3HUKIB 1HIHU-
BiJyaJIbHOI MacH TiJla PO3paxoByBaJH IO-
Ka3HUKH a0CONIIOTHOTO Ta T0OOBOTO TPH-

poCTiB.
AOCOTIOTHHI TIPUPICT MaCH:
R=P —P,r,

ne P — kiHnesa maca Tina, T;

P,— nouaTkoBa maca Tina, .

JloGoBwii ipupicT:

C=R/t, T,

e R — aGconmoTHUi pupicT 3a TeB-
HU nepiox, T;

t — mepioj BUpOITyBaHHS, 0.
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were carried out in experimental ponds,
with subsequent determination of survival
rates during the growing period, average
fish weight gain, and fish productivity of
water bodies.

The numerical material obtained as a
result of the experiments was subjected to
statistical processing using standard com-
puter programs. The criteria for analyzing
the indicators were their average value and
the error of the arithmetic mean (M=m).

STUDY RESULTS AND THEIR
DISCUSSION

The cultivation of industrial lines
of age-1+ carps was carried out using
semi-intensive technology, which in-
volved feeding with artificial feeds from
the second decade of July to mid-Septem-
ber. The use of this technology allowed
to obtain table products with average
weight ranging from 789.0 g to 929.3 g.
Analysis of the productive parameters of
age-1+ carps obtained from the crossing
of the broodstock of the Galician (GFC)
and Lebedyn (LS(hl)C) hatchery line of
few scaled intrabreed type carp shows
that they were the highest for the cross-
bred of QGFC x JLS(h1)C, in which the
table age-1+ fish had the maximum indi-
vidual body weight — 923.3+£58.7 g. At the
same time, the superiority of their weight
over that of crossbred age-1+ carps ob-
tained from reciprocal crossing was
13.0%, and those of the pure line LS(hl)

IereposucHuii edekr po3paxoByBaIH
3a BIJICOTKOBUM MEPEBHUIICHHSAM IEBHOTO
MOKa3HUKA TIOMICHOI TPyIH HaJ MOKa3HU-
KaMU BUXITHUX JIIHIN.

EIIx100
r=——""_9%[1],
EF

ne II' — inyekc reTepo3ucy;

EIl — moxa3HuK moMmiceii;

Eb — moxa3Huk 0aThKiBChKOT JiHi1.

B ociHHiii iepion, 3a 3MEHIIICHHS TEM-
nieparypu Boau Himkde 10°C, mpoBoawmmn
00JIOBHY TOCIIIHUX CTaBIB, 3 MOJAIBIITUMH
BU3HAYCHHSIMH ITOKAa3HUKIB BIDKHBAHHS 32
Mepiol BUPOLIYBaHHS, MPUPOCTY cepe-
HbOT Macu puO Ta PHOOMPOIYKTHBHOCTI
BOJIONM.

OnepxaHuil B pe3ynbTaTi IpoBene-
HUX EKCIIEpUMEHTIB IM(POBUHA Marepian
MiJIaHO0 CTATHCTUYHIA 00poOIi 3a cTaH-
MAPTHAMH KOMIT FOTEPHIMHU MPOrpaMaMu.
Kputepismu aHaltizy MOKa3HHKIB OyaH iX
CepeiHs BEeNWYHMHA Ta IOXHOKA CepeHbOT
apudmerrnanoi (M+m).

PE3VJIBTATH AOCIIAXEHD
TA IX OBTOBOPEHHS

BupouryBaHHs NPOMHUCIOBUX  JIiHIN
JIBOJITOK BifOyBaJIOCS 3a HAIBIHTCHCHB-
HOIO TEXHOJIOTI€L0, 1110 Nepedadaa mpose-
JICHHS TOMIBJI IITYYHHUMHU KOPMaMH 3 Jpy-
roi JeKaau JIMIHS JI0 CEepeNuHH BEpEecH:.
3acTocyBaHHS IaHOT TEXHOJIOTIT TO3BOJIHIIO
OTpUMATH TOBapHY MPOAYKIIIO 13 CEpeaHi-
MH ITOKa3HHKaMM Macd B Mexkax Bizg 789,0
110 929,3 . AHani3 MPOAYKTUBHUX OKA3HU-
KiB JIBOJIITOK KOpPOITa, OTPHUMAaHUX BiJl CXpe-
ulyBaHHS TWTiAHUKIB Tamuiekoro (I'PK) ta
MAJIOyCKaToro KOpoma JIeOeANHCHKOI 3a-
Bojacekoi iHiT (MJI(3m)K), 3acBimuye, 1o
HAWBUIIIMH BOHHM OyNH 3a CXPEUTyBaHHSI
QTPK x IMJI(3n)K, 3a SKOro ToBapHi JBo-
JIITKY MaJIM MAKCUMAaJIbHUM [TOKa3HUK 1HIH-
BifyaJbHOI Macu Tijla Ha piBHi 923,3+58,7
r. [Ipu npoMy nepeBara ix MacH HaJ Macolo
MOMICHHX JBOJIITOK, OJEPIKaHHUX BiJ| PeLU-
IIPOKHOTO cXpelryBaHHd, ckiana 13,0%,
a asomitok yuctoi Jinii MJI(3m)K — Ha
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C — by 17.8%. Taking into account that
the growing season in the farm lasted 217
days, the average daily weight gains of
the experimental age-1+ fish were in the
range from 3.56 to 4.19 g. The advantage
of local groups in this parameter was 17.7
and 3.9%, respectively (Table 1).

Among the age-1+ fish obtained from
crossing framed carp of the Nyvka hatch-
ery line (NS(hl)C) and Antoniny-Zozu-
lenets (AZFC) intrabreed types, a slight-
ly higher weight gain was found in the
crosses $NS(hl)C x FAZFC. Their aver-
age body weight was 8§92.0+94.3 g, which
was only 0.8% higher than that of recipro-
cal age-1+ QAZFC x ANS(hl)C. Accord-
ing to this parameter, the superiority of
both intrabreed groups over pure maternal
lines was 7.5%, and over paternal lines
was in the range from 6.6 to 8.4%. At the
same time, with a growing season of 225
days, the daily weight gains of age-1+ fish
were within 3.48-3.74 g with an average
superiority of crossbred lines over pure-
bred ones of 6.4%.

In terms of average weight gain per sea-
son, the highest heterosis effect — 117.8%
was recorded in age-1+ QGFC x ZLS(hl)
C, while the lowest value was recorded in
the reciprocal cross of these carp types —
104.1%. At the same time, in the second
study, when crossing carp of the Nyvka
hatchery line and Antoniny-Zozulenets
intrabreed types, the heterosis index was
within 105.7-107.5% (Fig. 1).

17,8%. bepyun no yBarm, 1o BereTamiitHuiz
CE€30H B yMOBax Iocrojapcrsa Tpusas 217
0, cepenHL0M000B1 IPUPOCTH JAOCIITHAX
JBOJIITOK Oynau y Mexkax Bix 3,56 1o 4,19 .
[NepeBara moMicHUX TPy 3a JaHUM MOKa3-
HHMKOM CKJIajajia BigmosimgHo 17,7 Ta 3,9%
(tabm. 1).

Cepen IBOIITOK, OTPUMAHUX Y CXPEIITy-
BaHHAX paM4acTHX KOPOIIB HHUBKIBCHKOI
3aBojcbkoi yiHil (MH(3m)K) Ta anTOHIH-
cpKko-303yiteHenbkoro  (A3PK)  BHyTpimI-
HBOIIOPOJHUX THUIIIB, JICNIO BUIMUA TEMII
POCTy BCTaHOBIICHO y momiceii @MH(3m)
K x ZA3PK. Ix cepenniii nokasHuk macu
Tima ckimagas 892,0+94,3 1, mio aumre Ha
0,8% BuILlE, HIX Y PELMUITPOKHUX ABOJIITOK
QA3PK x IMH(Gn)K. 3a 1aHuM TTOKa3HH-
KOM IiepeBara 000X MOMiCHUX IpyIl Haj 4u-
CTHMH MAaTEpUHCHKIMH JIIHISIMH CKJIagana
7,5%, Hax OaTbKiBCBKUMU — IepelyBaia
y Mexax Bim 6,6 1o 8,4%. BomHouwac, 3a
TPUBAJIOCTI BereTalifHoOro ce3ony 225 nio,
MOKAa3HUKH J0O0BOTO MPHPOCTY JBOJIITOK
3HaXoAWIHCs B Mexax 3,48-3,74 1, 13 nepe-
Baroro IMOMICHHX JIIHIM HaJ YUCTOIIOPITHU-
MU Y cepeiHboMY Ha 6,4%.

3a IMOKAa3HUKOM TIPUPOCTY CEpPEeTHBOI
MacH 3a C€30H HallBUIIMHA IeTepO3UCHUU
epexr — 117,8% — Oyno 3adikcoBaHo y
nsonitok QTPK x SMJI(31)K; HaTOMiCTh,
Y PEHUNIPOKHOT TIOMICi JaHUX THITIB KOPO-
na Oynao 3adikcoBaHO WOTro HAWHMKYHMA
nokasHuk — 104,1%. Boanouac, y npyro-
MY JOCTIJ)KEHHI, 33 CXpELyBaHHS KOPOIIiB
HUBKIBCHKOI 3aBOACHKOI JIiHII Ta aHTOHIH-

Table 1. Characteristics of growth parameters of age-1+ carps of industrial lines
of structural units of Ukrainian framed carps

) Average weight, g Weight gain, g
Crossbreeding type - "
age-1 age-1+ during the season | daily average

QGFC x JLS(hl)C 19.5 929.3+55.9 909.8 4.19
QLS(hI)C x 3GFC 18.5 822.3+58.7 803.8 3.70
QLS(hI)C x ZLS(hIC 16.5 789.0£40.1 772.5 3.56
QAZFC x JAZFC 40.0 823.0+81.3 783.0 3.48
@NS(hl)C x INS(hIl)C 40.0 830.0+88.6 790.0 3.51
ONS(hl)C x JAZFC 50.0 892.0+94.3 842.0 3.74
QAZFC x INS(hI)C 50.0 885.0+98.1 835.0 3.71
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The survival rate of age-1+ carps in fat-
tening ponds was within 71.7-81.3%, with
an average of 76.4%. At the same time, the
survival rate of both crossbred and pure-
bred fish when used in crosses of carp of
the Nyvka line and the Antoniny-Zozule-
nets intrabreed type was lower than when
crossing broodstock of the Lebedyn hatch-
ery line and the Galician intrabreed type,
which may be due to the larger area of the
experimental ponds and the difficulty of
protecting them from piscivorous birds.
The maximum survival rate was 81.3%,
which was observed in age-1+ carps ob-
tained by crossing YGFC x JLS(hl)C,
their superiority over the pure line of carp
of the Lebedyn hatchery line was 3.2%,
over the reciprocal crossbreeding — 0.4%
(Fig. 2).

Among the age-1+ carps obtained from
crossing carp of the Nyvka hatchery line
and the Antoniny-Zozulenets intrabreed
type, the maximum survival rate — 75.1%
was observed in age-1+ carps of the pure
line of Antoniny-Zozulenets carp, a high
survival rate — 74.3%, was also observed in
carps, where the Antoniny-Zozulenets carp
was the parental line. At the same time,
purebred age-1+ carps of the Nyvka hatch-
ery line were inferior to Antoniny-Zozule-
nets carp and crossbreeds with their ma-
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CBKO-303yIIEHETIFKOTO BHYTPIITHHOTIOPOI-
HUX THUIIB, 1HJIEKC reTepo3ucy mnepedyBan
y mexax 105,7-107,5% (puc. 1).

BuxuBaHicTh JBOJITOK Yy HAarymib-
HHUX CTaBaxX 3Haxojawiacs B Mexax 71,7—
81,3%, i3 cepenHiMm 3HadueHHAM 76,4%.
[Ipy 1mpOMYy TMOKa3HHK BWXHBAHOCTI 1
MOMICHUX, 1 YACTOMOPIAHUX JBOJITOK 3a
BHKOPHUCTAHHS y CXPEIIyBaHHIX KOPOIIiB
HUBKIBCBKOI1 JiHII Ta aHTOHIHCBHKO-30-
3yJACHENFKOTO  BHYTPIOTHHOIOPOZHOTO
TUy OyaM HUKYHUMH, HIXK 332 CXpEIyBaH-
HA IUNJHUKIB JIEOEOUHCHKOI 3aBOICHKOI
JiHii Ta TrajJulbKOro BHYTPIIIHbOIOPOI-
HOTO THILY, IO MOXe OyTH TOB’sI3aHO 13
OUIBIIOI0 TUIOLIED JOCHiJHUX CTaBiB 1
CKIIQJIHICTIO 13 X OXOPOHOIO BiJl prOOin-
HUX NTaxiB. MakCUMalbHUM MTOKa3HHUKOM
BmxuBaHocTi — 81,3% — Xapaxrepu-
3yBaJIUCS TOMICHI JBONITKH, OTpPUMaHi
y cxpemysanni QTPK x IMJI(3n)K: ix
nepeBara HaJl YUCTOIO JIiHI€I0 KOpora Je-
OEeIMHCHKOI 3aBOIACHKOI JiHIT CKIIamgajia
3,2%, Haj PEUUIpPOKHOI IOMiCCI0 —
0,4% (puc. 2).

Cepen IBOMITOK, OJEPIKaHUX BiJ CXpe-
IIyBaHHS KOPOITiB HUBKIBCBKOI JiHIT Ta
AHTOHIHCHKO-303YJICHEI[BKOTO  BHYTpIIII-
HBOIIOPOIHOTO  THITy, MAaKCHMAJIbHUM
MOKa3HUKOM BuxuBaHocTi (75,1%) xa-
paKTepU3yBAIUCS JBOJNITKH YUCTOT JIiHIT

QAZFC x INS(hl)C
ONS(hl)C x JAZFC
OLS(hl)C x $GFC
OGFC x JLS(hl)C

Fig. 1. Heterosis effect in crossbred age-1+ framed carps from different genesis

by seasonal growth rate, %
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QAZFC x GNS(hl)C n———————
QNS(hl)C x 3AZFC n———
QNS(hI)C x @NS(hl)C n—————
QAZFC X 3 AZFC
QSL(hI)C x GSL(h])C m
QLS (h1)C x & GFC
QGFC X LS (1) C 100000000

66 68 70 72 74 76 78

80 82 &4
%

Fig. 2. Survival rates of crossbred age-1+ carps obtained from crossing different
structural units of the Ukrainian framed carp breeds, %

ternal line by 1.5 and 0.7%, respectively,
but were superior to crossbred carps with a
similar maternal line by 1.9%.

Based on the average body weight and
survival rate of age-1+ carps obtained
as a result of semi-intensive cultivation,
the fish productivity of carp ponds were
within 872.1-1110.0 kg/ha. Due to the
maximum values of individual weight
and survival of crossbred age-1+ QGFC
x ALS(h1)C, in the study they provided
the highest yield of fish production —
1110 kg/ha. Their superiority over age-1+
carps of the reciprocal crossbreed group
— QLS(hK x ZGFC and purebred carp
of the Lebedyn hatchery line was 11.4 and
22.8%, respectively (Fig. 3).

At the same time, when growing pure-
bred age-1+ carps of the Nyvka hatch-
ery line, the fish productivity of the pond
was the lowest — 872.1 kg/ha, while when
growing Antoniny-Zozulenets carps, it
was higher by 9.9 kg/ha (1.1%). The cross-
bred group with their maternal line had
the highest fish productivity on the farm —
930.6 kg/ha, which was 2.7% higher than
the crossbred reciprocal group.

The heterosis index for the fish produc-
tivity of ponds was within 102.7-122.8%.
At the same time, lower heterosis indices
were obtained in crosses of Nyvka and An-
toniny-Zozulenets carps — 102.7-106.7%.
When crossing more distant Galician and
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aHTOHIHCHKO-303YJICHEIIbKHX KOPOITiB,
BHCOKHIA MTOKa3HUK BMXKMBAHOCTI (74,3%)
TaKOX TMPOCIIAKOBYBABCS y JBOJITOK, 7€
AQHTOHIHCBHKO-303yJICHEL[BKUI Kopom OyB
0aTbKIBCHLKOIO JIiHIC0. BomHoyac, 4McTO-
MOPOJIHI JIBOJITKM HUBKIBCHKOT 3aBOJICHKOT
JHIT MOCTYNaJMCsA aHTOHIHCHKO-303YyJie-
HEIIbKMM KOpOIlaM Ta IoMici i3 iX Mare-
PHUHCBKOIO JIiHI€IO0 BiAMOBIAHO Ha 1,5 Ta
0,7%, ipote Ha 1,9% nepeBaxkanu momic-
HUX JBOJITOK i3 aHAJOTIYHOI MaTepUH-
CBHKOIO JIHI€I0.

3a oTpUMaHOI B pe3yJIbTaTi HAIBIHTEH-
CHUBHOTO BHPOIIYBaHHS CEPEIHBOI MacCH
Tijla Ta BWKHBAHOCTI JBOJITOK MOKA3HUKH
PpUOOTIPOYKTUBHOCTI CTaBIB 32 KOPOIIOM
nepedyBayim B Mexax 872,1-1110,0 xr/
ra. 3a paxyHOK MaKCHUMAaJIbHUX TOKa3HH-
KiB 1H/IMBIIyaJbHOI MACH Ta BUKHBAHOCTI
nomicaux asonitok QTPK x IMII(3n)K,
B IOCHIIDKEHHI caMe BOHM 3a0e3leuuniv
HaBHUIM BHXix pubompoxykuii — 1110
Kr/ra. IXHs mepeBara Haj JIBONITKaMHU pe-
UITPOKHOT ToMicHOT rpymu $MIIBmMK x
JTPK Ta 4MCTONOPIAHUX KOPOIIB Jebe-
JIMHCHKOT 3aBOICHKOT JiHIT CKiIamajia Bif-
noBigHo 11,4 ta 22,8% (puc. 3).

[Tpu oMy 3a BHPOIIYBaHHS YHUCTOIO-
POIHHX IBOJIITOK HUBKIBCHKOT 3aBOACHKOT
JiHi{ MOKa3HUK PpHOONPOTYKTUBHOCTI CTa-
By OyB HaliHWX4MM — 872,1 Kr/ra, 3a BU-
POIIYBaHHS AHTOHIHCHKO-303YJICHEIBKIX
koponiB OyB BumuM Ha 9,9 kxr/ra (1,1%).
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QAZFC x 3NS(hl)C
ONS(hl)C x JAZFC
PNS(hI)C x INS(hl)C

QSL(hI)C x dSL(hl)C
QLS (hI)C x GFC
QGFC x JLS(hI)C

(=)
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Fig. 3. Indicators of fish productivity of ponds for commercial two-year-old carp

from different origins

few scaled Lebedyn hatchery line carp,
the heterosis index was slightly higher —
107.8% in the inbred group $LS(h)K X
J'GFC, and the highest — 122.8%, was in
the cross QGFC x JLS(h1)C (Fig. 4).
According to the analysis of the phy-
sique of the crossbred age-1+ carps, it was
found that the average value of the body
length to height ratio in them was 2.58,
with a range of fluctuations from 2.54 to
2.62 and with average values in the de-
scendants of Galician carps 2.54-2.55,
and Antoniny-Zozulenets — 2.58-2.61.
Accordingly, the superiority in this param-
eter was 1.2-2.8%. At the same time, the

VY TOMICHOI Tpymu i3 iX MaTepHHCHKOIO
JiHi€I0 PUOONPOAYKTUBHICTH Oyna HallBuU-
mioto y rocrogapetsi — 930,6 kr/ra, sika
Ha 2,7% mnepeBaxkaia TaKy OMICHOT peru-
MPOKHOI IPYIIU.

[Hnekc rerepo3ucy 3a MOKa3HUKOM pH-
OONPOIYKTHBHOCTI CTaBiB mepeOyBaB y
mexax 102,7-122,8%. [Ipu upoMy HHX-
4l IHJIEKCH TeTepo3ucy Oyl OTpUMaHi y
CXpEUIYBaHHSIX HHUBKIBCHKAX Ta aHTOHIH-
ChKO-303yJICHEIIbKUX KopomiB — 102,7—
106,7%. Tlpu cxperryBaHHI OinbII Bimma-
JICHUX TATUIBKUX Ta MAJIOTYCKaTHX Jede-
JIMHCHKOT 3aBOJICHKOI JIiHIT KOPOTIiB 1HAEKC
rerepo3ucy OyB jgemio BummM — 107,8%

130,0
1250 QAZFC x ANS(hl)C
110,0 ONS(hl)C x JAZFC
100,0 QLS(hl)C x 3GFC
’ OGFC x JLS(hl)C
90,0 C C
$‘°\\“\\
+
C
O
o 5

Fig. 4. Heterosis effect in crossbred age-1+ framed carps from different genesis

according to the fish productivity
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difference between the average values of
crossbred and purebred carps in absolute
values was only 0.01, which in relative
values was 0.6%, that is, in terms of ex-
terior they had a similar high-backed phy-
sique. Also, the girth index of the studied
carp groups shows that the descendants of
Galician carp have higher values due to
their higher body constitution. However,
the superiority was insignificant — 1.6%, as
is the difference in the girth index between
crossbred and purebred carps — 1.0% (Ta-
ble 2).

Thus, the obtained productivity results
and the attractive high-backed physique of
the native carps give reason to recommend
these crossings in order to obtain new
promising lines for industrial cultivation
at different levels of intensification in the
Polissya zone of Ukraine.

y nomicuoi rpymu $MJI(3m)K x STPK, a
HaiiBuium (122,8%) BiH OyB y cxpely-
BanHi QTPK x IMJI(3m)K (puc. 4).
3riiHO 13 MPOBEICHUM aHAJIi30M TiJIO-
OyIOBH TTOMICHHX JIBOJITOK, BCTAHOBJICHO,
0 CepelHE 3HAYeHHS 1HAEKCY BHCOKO-
CIIMHHOCTI Y HUX CKJIaIaio 2,58, 3 MexxamMu
KOJIUBaHb BiX 2,54 1o 2,62 Ta 3 cepeqHiMu
3HaYCHHSAMH y HAIIAJIKiB TAIUIBKAX KO-
pomiB — 2,54-2.55, a aHTOHIHCHKO-30-
3yleHenbkux — 2,58-2,61. BimnosigHo,
mepeBara 3a JaHUM TIOKa3HUKOM CKIiamana
1,2-2,8%. Ilpu mpoMy pi3HHII MDX ce-
PEIHIME TTOKa3HUKAMH Y MOMICHHX Ta M-
CTOTIOPITHUX JIBOJIITOK B aOCOJFOTHHUX 3HA-
YyeHHsx nopiBHioBaja iume 0,01, mo y Big-
HOCHHMX 3HaYeHHSIX cTaHOBHTH 0,6%, TOOTO
3a eKCTep €pOM, Y BIIIOBIIHOCTI JI0 TAHOTO
MOKA3HHKA, BOHU MAJIN CX0XKY BHCOKOCITHH-
Hy Tin0oOynoBy. Takox, MOKa3HUK IHJEKCY
00XBary Tijia y JOCIIKCHUX TPy KOpora
CBITYUTH, 10 HAIIAIKU TATUAIBKUX KOPOIIiB
3a PaXyHOK BHIIOT KOHCTHTYIIIT TiJIa MAOTh
Horo Buili 3HaueHHs. OTHAaK TiepeBara € He-
3HaYHOI0 — 1,6%, sIK 1 pI3HUIIA 1HJIEKCY 00-
XBaTy MiX MOMICHUMH Ta YUCTOTIOPiTHUMH
nmeoitkamu — 1,0% (Tabu. 2).

TakuM 4YHMHOM, OTpPHMAaHi pe3yJabTaTu
MPOAYKTUBHOCTI Ta TMpHBAaOIMBa BHCO-
KOCIIMHHA TiMOOYyAOBa TMOMICHUX KOPO-
B JAOTh IMiJICTABy PEKOMEHIyBaTH JaHi
CXpPEIIYBaHHS 3 METOI0 OTPUMAHHS HOBUX
MEPCIIEKTUBHUX JIHIA I TIPOMHCIOBOTO
BUPOILYBaHHS TPH Pi3HUX PIBHAX iHTEH-
cuoikarii B 30Hi [Tomices Ykpainu.

Table 2. Characteristics of the main body structure indices of age-1+ carps from

different genesis (M+m), n = 15

Experimental farms | Type of crossing | I/H | /0
, . OGFC x 4LS(hI)C 2.5540.03 1.100.01
State E“;erp”,s,; Exlfe,,”me”ta' OLS(hI)C x 3GFC 2.5440.02 1.11+0.02
arm “Tyvika OLS(hI)C x ALS(hI)C 2.6240.02 1.1240.01
OAZFC x JAZFC 2.6140.03 1.1240.01
)  QNS(hI)C x 3NS(hI)C 2.60+0.01 1.110.01
PISC “Khmelnytskrybhosp™ o o\ hhc « aazFc 2.58+0.03 1.11#0.02
OAZFC x INS(hI)C 2.6140.02 1.14+0.02
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CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

Growing industrial lines of age-1+
carps showed that the average individual
body weight during semi-intensive cultiva-
tion was within 789.0-929.3 g. The high-
est productive parameters were obtained in
the crossbreeding QGFC x JLS(hl)C, in
which the average body weight exceeded
the pure line by 17.8%, and in crossbred
age-1+ carps from reciprocal crossing — by
13.0%. Among the age-1+ carps obtained
from the crossing of carps of the Nyvka
hatchery line and the Antoniny-Zozulen-
ets intrabreed type, the best weight gain
was observed in the cross of YNS(hl)C x
J'AZFC. Their superiority in body weight
over pure lines was from 6.6 to 8.4%.

The survival rate of age-1+ carps
was within 71.7-81.3%, with an average
value of 76.4% and a predominance of
crossbred descendants of Galician carp.
In accordance with the obtained aver-
age body weight and survival of age-1+
carps, under semi-intensive cultivation,
the fish productivity of carp ponds was
within 872.1-1110.0 kg/ha, while in both
variants of the study, the superiority of
crossbred carp over purebred parent lines
was noted. However, certain differences
were found in the heterosis index value
for the fish productivity depending on
the origin of the inbred age-1+ carps. For
example, in crosses of Nyvka and Anton-
iny-Zozulenets carps, the heterosis index
was 102.7-106.7%, and in crosses of
Galician and Lebedyn few scaled carps —
107.8-122.8% with its maximum value in
the cross QGFC x SLS(hl)C.

Taking into account the results ob-
tained, it is advisable to continue studying
the productive and economic parameters
of growing these interspecific groups of
carp in production conditions at different
levels of intensification and to conduct a
detailed analysis of their biological fea-

BUCHOBKM TA NEPCIEKTHUBH
MNHOAAJIBIIOIO PO3BUTKY

VY pesynbrari BHPOIIYBaHHS TMPOMHMC-
JIOBUX JIiHIA paM4yacTHX JBOJITOK KOpoma
BCTaHOBIICHO, IO CEpPENHIM MOKAa3HUK iH-
JIUBiTyaJbHOI MacH Tijia 3a HaliBIHTEHCHB-
HOTO KYJIBTUBYBaHHsS TepeOyBaB B MeKax
789,0-929,3 r. HaiiBuIui mpoayKTUBHI IO-
Ka3HUKU Oylld OTpUMaHI y CXpellyBaHHI
QTPK x IMJI(3n)K, y sikoMy cepeiHs Maca
TiJa mepeBakaja JaHWW MMOKa3HUK YUCTOL
ninii Ha 17,8%, Ta y MOMICHHMX JBOJNITOK
BiJl PEIMIIPOKHOTO CXpEllyBaHHS — Ha
13,0%. Cepen IBONITOK, OTPUMAaHUX BiJ
CXpelIyBaHHsI KOPOITiB HUBKIBCHKOT 3aBOJI-
CBKO1 JIiHii Ta @aHTOHIHCHKO-303YJIECHELILKOTO
BHYTPIITHHOTIOPOHOTO THITY, HaWKpaIiM
TEMIIOM POCTY XapaKTepPHU3yBallacs MOMiCh
OMH@GMK x JA3PK. Ixns mepesara 3a
MOKA3HUKOM MAacCH Tija HaJ YUCTHMH JIiHi-
SIMH CKJIazana Bizg 6,6 1o 8,4%.

BwxuBanicte ABoniTOK mnepeOyBajia B
Mexax 71,7-81,3%, i3 cepeaHiM 3HaueH-
HAM 76,4% Ta mepeBaror0 MOMICHHX Ha-
IIaJIKiB TATUIIBKUX KOPOIIB. Y BIiAMOBII-
HOCTI JI0 OTPUMAaHOI CepelHbOI MacH Tijia
Ta BYKMBAHOCTI JBOJIITOK, 32 HAliBIHTEH-
CHUBHOTO BHUPOIIYBaHHS PHOOIPOTYKTUB-
HICTh CTaBiB 32 KOPOIIOM 3HaXojawjacs B
mexax 872,1-1110,0 xr/ra, npu UbOMy y
000X BapiaHTax JOCITIIDKCHHS BiIMideHa
mepeBara MOMICHHX KOPOIB HaJ YHCTO-
MOPITHAMU BUXiTHUME JiHisMu. [Ipote
3a BEJIMUMHOIO 1HAEKCY reTepo3ucy 3a Io-
Ka3HUKOM PHOOMPOIYKTUBHOCTI BCTaHOB-
JIEHO TIEBH1 BIAMIHHOCTI Y 3aJIe)KHOCTI BiA
MOXOJKCHHSI TIOMICHUX ABONITOK. Tak, y
CXpELIYBaHHSIX HHUBKIBCHKAX Ta aHTOHIH-
ChKO-303yJICHEIIPKUX KOPOITiB 1HIEKC TeTe-
posucy cknagas 102,7-106,7%, a y cxpe-
IIyBaHHSAX TaIUIBKUX Ta JeOSTUHCHKUX
Masonyckarux kopomis — 107,8-122,8%,
13 HOTO MaKCHMaJIbHUM 3HAYEHHSM y CXpe-
myBanni QTPK x AMJI(3m)K.

BpaxoByroun oTpuMaHi pe3ysbTaTH,
JMOLJIBHUM € TIPOJOBXKEHHS BHBUYCHHS
MPOAYKTUBHUX 1 CKOHOMIYHUX IOKa3HH-
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tures in order to determine the patterns of
formation of productive traits of Ukraini-
an carp breeds.
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