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Kyyv V. C. PuOHUIBKO-010JIOTIYHA OIlIHKA CaMIliB aMypChKOTO ca3aHa
pI3HOTO TEHE3UCYy B yMOBax NpPOMHCIOBOi riopuaumsamii. — Kgamidikariitna
HAyKOBa Ipallsd Ha MpaBax PyKOIUCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JokTopa ¢diutocodii 3a
cniettiasibHicTIO 207 — BojH1 6iopecypcu Ta akBakyJIbTypa. — [HCTUTYT puOHOTO
rocrogapcTBa HarionanbpHOI akajgemii arpapHux Hayk Ykpainu, Kuis, 2021.

Jucepraiisi MpUCBAYEHA BHUBYEHHIO MPOAYKTHUBHUX, PENPOAYKTHUBHUX,
TEHETUYHUX OCOONMBOCTEM Ta €(QEKTHBHOCTI BUKOPHCTaHHS B IPOMUCIOBII
ridpuu3aiiii camIliB aMypChbKOro ca3aHa, 1110 MaloTh Pi3HE TeHETHYHE OXOKEHHS.

Brnepiie npoBesieHO MOPIBHSUIBHUM aHali3 PO3MIPHO-BAaroBHX MOKAa3HHUKIB,
EKCTep €PHUX 1HJEKCIB TUIOOYIOBH Ta JOCHII)KEHO OCHOBHI BIJITBOPIOBAJIbLHI
BJIACTUBOCTI 8- Ta 9-piuHHUX caMIiliB aMypChbKOTO ca3aHa, OTpPUMaHUX 13
3aCTOCYBaHHSAM KPIOTEXHOJIOT1H, B MOPIBHIHHI 3 TAKUMH CaMIIIB aMypPChKOT'O ca3aHa
MICIIEBUX CTajl, 110 € HallaJKaMH IUIIHUKIB, siki Oynau 3aBe3eHl A0 JIbBIBCHKOL
nociiguoi cranmii IPI™ 13 Jlanekoro Cxoxy — o3epo Xanka (O6aceiiH p. AMyp) y
70—80-x pp. MUHYJIOTO CTOJITTS Ta MPOUIINA 8 MOKOJIiHb BIATBOPECHHS. 3MIHCHEHO
OIIIHKY T€HETHUYHOI CTPYKTYpHU 3a T€HETUKO-OloXiMiyHMMH cucteMamu Ta JIHK-
Mapkepamu. JlaHO XapakTEepHCTHKY CaMIliB 3a HaIaJKaMHd Ta MPOAHANI30BaHO
OCHOBHI pUOHUIBKI MOKa3HUKH 33 TOBAPHOI'O BUPOIILYBAHHS.

Pesynbrat gocnipkeHb MOXKYTh OyTH BHUKOPHUCTAaHMMU Ha PUOHMUIIBKUX
rocrnoiapcTBax Y KpaiHu.

VY pesynbTaTi aHajizy 3a BUKOPUCTAHHSA MIKpPOCATENITHUX MapKepiB OyJo
MOKa3aHO HASBHICTh y CTPYKTYpPl KplocamIliB crenu(iyHUX ajieiB MOPIBHSHO 3
MiCLIEBUMH Ca3aHAMH KJIACUYHOI CeJIEKIIii. [X reHeTHYHa CTPYKTypa HaOIMKEeHa 10
JTUKUX TIPUPOJHUX TOMYJSIiNA, MO0 CBIAYNTH MPO MO3UTHUBHUN BIUIUB, TOOTO
MPOXOJIUTh «OCBDKEHHS KpOBI», 1 B KIHIIEBOMY pe3yibTaTl TMOKpAIEHHS
T€HETUYHOIO MOTEHIIaNy I AHUKIB.

B pesynbrari qociipkeHb TeHETUYHOTO MOTIMOPdi3My 3a MIKpOCATENI THUMH

JIOKyCaMH, BCTaHOBJICHO, IO KUTBKICTH aneniB Ha Jiokyc (Na) BapitoBana Big 2



(moxyc MFW 6) o 10 (MFW 15) B rpyni micueBux camiiB Ta Bix 4 (iokyc MFW
6) 10 9 (MFW 15) B rpymi kpiocamiiB. CepeHe 3HaUYCHHS KUTBKOCTI aJiejliB Ha
JIOKYC Ta €(pEeKTHUBHOI KIJBKOCTI anemiB Ha Jiokyc (Ne) Oyjo BHIIMM y TpyIll
kpiocamiiiB 1 cranoBmwio 7,250 (S.E. 1,109) ta 5,295 (S.E. 1,131) BiamoBigHO, y
MOPIBHSIHHI 3 TPYNOI MICIIEBUX Ca3aHIB, JJIs SKUX CIIOCTEpIrajluch HACTYIHI
3nauenHda: Na = 5,750 (S.E. 1,652) ta Ne 3,903 (S.E. 1,116).

VY xpiocamiiiB 3a jokycamu MFW 6 Ta MFW 31 € 6111 mmpokum miama3on
pPO3MIpYy aMILTIKOHIB y O1K JIETKMX 3a MOJICKYJISIPHOIO MAacOlO ajiejliB MOPIBHSHO 3
MICLIEBUMU Ca3aHaMHU.

3nauenHs iHzaekcy lllennona (I) Bka3zye Ha Te, IO Ca3aHHM, OTPUMaHl 3
BUKOPUCTAHHAM KPIOKOHCEPBOBAHOI CHEPMH, Majd OUIbII CKIIAJHY TE€HETUYHY
cTpyktypy (1,727) y nopiBHAHHI 3 Tpynoro MicueBux ca3aHis (1,383).

Cepenni 3nauennsi ¢aktuunoi (Ho) Ta ouikyBanoi (He) rerepo3urotrHocTi
JIBOX JIOCHI/DKEHHUX TPYN Ca3aHiB 3a OOpaHUMH MIKPOCATEIITHUMHU JIOKYCaMH
ICTOTHO HE€ BiApI3HsAOThCA. IIpoTe, 3a 3HAYEHHSAM HEYNEpPEHKEHOI O4YIKyBaHOI
rerepo3uroTHocti (uHe) MoxHa CTBEpAKyBaTH, IO MK JIBOMA JOCIIIKYBAaHUMHU
rpynamu 3a Jokycom MFW 31 cnocrepiratoTbes 1CTOTHI BIAMIHHOCTI, IO
MPOCTEKYEThC 1 3a 1HAeKkcoM [IleHHOHa 3a TaHUM JIOKYCOM.

Haii6inbmie 3HaueHds paktuanoi rerepo3urotaocti (HO) crocTepiranocs 3a
gokycamu MFW 15 ta MFW 23, 110 cBiAYHUTH PO 3HAYHY MIHJIMBICTh T€HETUYHHUX
O3HAK 3a UMM JIOKyCaMH, Y TIOPIBHIHHI 3 THIIMMH JIBOMA JTOCIIKEHUMHU, 1 TOMY
XapaKTEePU3yIOThCA  HAaWBHUIIUM  JU(EPEHUIIOBAIbHUM  MOTEHLIAIOM  MpHU
NOPIBHSUIBHOMY aHalli3l JOCHIJKYBaHUX Tpyn caszaHa. byrno 3’scoBaHo, 110
HalMEHII iIHPOPMATUBHUM JIJIS TIBOX JOCIIKYBaHUX TPy Ca3aH1B BUSBHUBCS JIOKYC
MFW 6, B Toii uac sk 3a tokycamu MFW 15 Ta 23 oTpumani HalO11bI1I1 3HAaYEHHS
JTAHOTO MOKa3HUKA.

Hesnauni BigxwieHHs Binl posnoauty Xapiai-BaitHOepra croctepiraiuch 3a
gokycoM MFW 15 B 000x rpynax ca3zaniB, a Takox 3a Jokycom MFW 23 s rpynu

MICIIEBHUX ca3aHiB Ta 3a jokycoM MFW 31 nns rpymnu cazaniB-kpio.



JIJIsi KO’KHOTO 3 TMPOAaHANN30BaHUX JIOKYCIB OyJiO pO3paxoBaHO 3HAYCHHS
KoedilieHTIB 1HOPUAUHTY ocoOuHM mono momyismii Fis, iHOpuauHry OcoOMHU
moao0 Buay Fit 1 iHOpuauHTY momyssmii moao Buay Fst. IlosutuBHE cepenne
3Ha4yeHHs Fis Bka3ye Ha HecTauy Ha 46,9% reTepo3uroTHUX reHOTHUIIIB 3a JIOKYCaMH,
1o Oyu BUBYEHI B AaHii poooTi. KoedimienT Fit Takok Mae Mo3UTUBHE 3HAYCHHS
1 nopiBHIOE B cepennboMy 0,505, 1m0 Bkazye Ha 50% aedinuT rerepo3uror y BUIy B
mimomy. Orinka mokasHuka Fst mpomemonctpysana, mo 92,3% BUSABICHOI B
JOCITIKYBaHUX TPYyIax ca3zaHa T'CHETHYHOI MIHJIMBOCTI pealli3yeThCsl BCEPEAUHI
JIOKaJIbHOTO cTaja 1boro Buay 1 Tinbku 7,7% (Fst = 0,077) po3noauiseTbcss Mix
nocikeHuMy rpynamu. OTpuMane cepefHe 3HadeHHs Fst Bkazye Ha TeHETHUYHE
MIPO3AUIEHHS BUBYCHUX MOmMydAii. HalOumbmuii BHECOK Yy MDKIIOMYJISALINHY
CKJIaJIOBY MIHJIMBOCTI BHOCUTH BUCOKonoiMoppHui tokyc MFW 31 (Fst =0,186).

Heynepemxena renernyuna aucraniiis 3a Heem (Pairwise Population Matrix
of Nei Unbiased Genetic Distance) nopisaroBaia 0,334 mixk 1BOMa JOCTIIKEHUMU
TpYyIIaMH.

BcranoBneno, mo 3a cepenHiM mnokasHukoM Macu Tima Ha 4010T
nepeBakayid camill, OTpUMaHi BiJl J1e(PpOCTOBAHOI ClIEpMH, TPOTE 3a MOKA3HUKOM
abcomornoro mpupocty (TGR) ocHoBHHMX mapamerpiB TiI0OOyAOBH Kpiocamill
nepeBakaii 0COOMH MICIIEBOTO MOXOKEHHS 3a Macoro Ha 7,2%, 3a IOBKUHOIO TiJia
—Ha 4,3%, oHaK TOCTYHAIKCS 32 JOBXHUHOO TOJIOBH, BUCOTOIO Ta 00XBATOM Tija.
3a moka3HUKOM BigHOCHOTO mpupocty (SGR) mepeBakanmu camiii MiCIIEBOTO
noxopkeHHs. [Ipu nboMy BUTpaTH KOpMIB Ha MPUPICT MACH CaMLIB CTAHOBHWJIU B
cepeanbomy 7,6 oa. KoedirieHT BroioBaHOCTI Y BOCBMUPIYHOMY Billl OyB €10
BUIIMM Y CaMIliB MicIleBoro nmoxomkeras — 1,96 of., y kpiocaMmiliB BiH CTAaHOBUB
1,850n. Y ner’stupiyHOMy Billi Horo 3HaueHHs ckiaganua 1,72 Tta 1,55 on.
BIJIITOBITHO.

3arajoMm, camiil MICILIEBOIO MOXOKEHHS MaJId BUILI 3HAYEHHS 32 1HIEKCOM
BHUCOTH TUIA SIK HA 8-My, TaK 1 Ha 9-My poOIll KUTTS, OJJHAK 3 BIKOM JaHUN TOKA3HUK
HE3HAYHO 3HWXKYBaBCi — BiAnmoBigHo Ha 2,92 ta 0,25%. 3a iHAEKCcOM royioBU

BIIPOJIOBK JIBOX POKIB OyJiM OJM3bKI 3HAYEHHS, IPOTE B 9-THU piyHOMY Billl HOTO



3HayeHHs Oynu HkuuMH Ha 11,44 1 9,44% Tta manu OLIbIly MIHJIUBICTh Y OCOOUH
000X TeHeparliil.

Y pesynbTaTi NpPOBEACHUX JAOCTIIPKEHb BCTAHOBIEHO, WO 3arajbHa
aKTUBHICTH criepmiiB (3A) y 8-piuHUX camiliB, BIATMOBIIHO 10 AOCTIIHUX TPYII,
ckianana 94,4 ta 90,7%. Ilpu 1pOMy KUIBKICTH CIEPMIiB 3 MPSAMOJIHIHHO-
noctynaiabHuM pyxom (IIITP) y kpiocamiiiB y MOpiBHSHHI 3 MiCIleBUMH, Oylia
Bumoro Ha 3,1%. Y 9-piunux camiliB, omepkaHUX 13 KPIOKOHCEPBOBAHOI CIIEPMH,
JTAaHUM MOKa3HUK OyB BUIIUM Ha 5,6%, TOPIBHIHO 3 MICIIEBUMU CAMIISIMH, PI3HUIIS
cTaTUCTUYHO BiporiaHa (p<0,05). HailOuiblry KIIBKICTh CHEPMIIB 3 NPSIMOJIIHIAHO-
NOCTYNaJbHUM pyxoM Oyio 3adikcoBano (70,5+2,3) y micUeBHX CaMiliB, L0 Ha
12,2% Hukye, HIXK TOKa3HUK KplocaMIliB. Y TPyIi aMypChKHUX Ca3aHiB, BUPOIICHUX
3 KPIOKOHCEPBOBAHO1 ClIEPMHU, OyJIO y/IBI4l MEHILIE HEKUBHUX CIIEPMIIB.

AHani3ytoud BIKOBI JIMHAMIKy, BapTO 3a3HAYUTH, IO 3arajbHa aKTUBHICTb
CriepMiiB y MOJIOKax MICIIEBHX CaMIIiB 3HU3MIACS Ha 6,9%); HaTOMICTh, KpiOCcaMIIiB
— 3pocna Ha 2,4 %, AHaNOriYHy TEHACHIIIO0 0 3HWKEHHS OyJio 3a(iKCOBAaHO 3a
MOKa3HUKAMHU BMICTY CIEpPMIiB 3 MPSMOJIIHIMHO-TIOCTYNMAJbHUM Ta MaHEXHUM
pyxoM. HartomicTh, HaWO1IbII MIHJIMBAM OYB TOKA3HUK 3 KUIBKOCTI HEXKHUBHUX
cniepMmiiB y moJiokax. Tak, y kpiocamiliB BiH 3HU3MBCS Ha 3,4%, a y MICIIEBUX —
HaBIIaKH, 3pic Ha 6,9%.

BuwxuBanHs poz0aBneHux crepmiiB 3a 22-24°C Big 8-pluHMX ca3aHIB
OJIep’KaHMX 13 KPIOKOHCEPBOBAHOT CIIepMH, CTaHOBUIIO 23,5 & 3,9 roj1 1 OyJ10 BUIITUM
Ha 23,5%, MOPIBHAHO 3 BEITUYMHOIO MOKAa3HUKA y ca3aHiB, OTPUMAaHUX 3 HATUBHOI
cnepmu. OJIHaK, 30€peKEHICTh PYXJIUBOCTI HEPO30aBIeHUX crepmiiB rpu 22—24°C
(31aTHICTH BITHOBITIOBATH PYXJIMBICTh HEPO30aBICHUX CIIEPMIiB) BHIIIA HA 9 O, 1110
craHoBwio 13,1% y criepMmiiB ca3aHiB 3 HATUBHOI CIIEPMH, MOPIBHIHO JI0 aHAJIOTIB,
OTPUMaHUX 3 KPIOKOHCEPBOBaHOI criepmu. BuxkuBaHHS SK po30aBIICHHMX, TaK 1
Hepo30aBieHNX crnepmiiB 3a 22—24°C Big 9-piyHMX caMmIliB, OJEpKaHUX 3
KpPIOKOHCEPBOBAHO1 criepMHu, Oyio BuiuM BianosiaHo Ha 9,0 1 20,0%, nopiBHSAHO 3

BEITMYMHOIO TMOKA3HUKA Y CaMIIiB MICIIEBUX CTa/l.



[Ipu upomy, migBuieHo Ha 6,4% aKTHBHICTIO CYKIIMHATIET1ApOTeHa3n
(CHI') xapakTepu3yBaJICs CTaTEBl KJIITHHH Ca3aHiB 3 HATUBHOI CIIEPMH, TIOPIBHSHO
JI0 3pa3KiB CIIEpPMIiB, BiJ] caMIliB, OTPUMAHUX 3 KPIOKOHCEPBOBAHUX CSIKYJISTIB.
AxtuBHICTh 1HITOXpoMOKcHaasu (I[XO) y o00ox mmmocHigHKX TIpyHax He
BIJIpi3HsJIACh 1 cTaHoBMAA 52,7—53,7 ox./ron % 0,1 M ciepmiib.

AHaJIOTIYHO, BCTAHOBJICHO TEHACHIINIO A0 migBHIieHHsS akTuBHOCTI C/I" Ta
[IXO na 13,7 1 24,6% BIANOBIIHO B CepMi aMypChKHX Ca3aHiB, OJEP)KaHUX 13
KpPIOKOHCEPBOBAHUX ESIKYJISITIB, TOPIBHSIHO 3 HATUBHUMU.

CytreBimni 3MiHM OynM 3adikcoBaHl cepesl MOKa3HUKIB BIKOBOI JMHAMIKH.
Tak, piBeHb BUKMBaHHS pO30aBJIECHUX CIEPMIIB y MOJIOKAaX CaMLIB, OTPUMAHUX 3
JIOTIOMOTOI0  KpIOTEXHOJOTi, 3pocna Ha 67,4%, wmicueBux — 72,7%,
Hepo30aBieHUX crepmiiB — BianosiiHO Ha 44,4 Tta 23,3%. Ilpore 3adikcoBaHO
sHmkeHHs nokasuukiB CII ta 1[XO BignosigHo Ha 16,4 Ta 65,2% y kpiocaMiliB Ha
31,0 tTa 71,54% — y camiliB 3 MiCIIEBOTO CTaJia.

JlocmipkeHHs pO3YMHHUX MPOTEiHIB CHepMiiB 8- Ta 9-piuHHMX ca3aHIB
BUSIBWJIM XapaKTEpHI I €JIEKTPO(OOPETUUHOTO PO3JIJICHHS TMPOTEIHIB 30HU
rJI00YJiHIB: Y-, B- 1 0-, aAIbOYMIHY 1 MpeaabOyMiHiB.

BcranoBneHo, 1m0 BMICT MPOTEIHIB 30HU Y- 1 B-TJIOOYJIHIB y CHEPMIsLX
ca3aHiB, OJICp)KaHUX 13 KPIOKOHCEPBOBAHMX ESAKYJATIB, y BIilll &8-MU POKIB
BiAMoBIIHO Ha 7,9 (p<0,05) 1 2,1% BuUIIMIA, TOPIBHSIHO 31 CTATEBUMHU KJIITUHAMU
ca3zaHiB 3 HAaTUBHOI crnepMH. BMicT a-TT0OyIiHIB CHepMiiB 3aJIEKHO BiJ TPyHu
MaiKe He BiJIPI3HABCS 1 3HAXOAMBCS B MeXKax: o3 — 5,5-6,2%, a; — 2,4-3,0% 1 oy
— 3,8-4,3%. Ilonibuuii pe3yapTaT OTPUMAHO 3a aHANI3y BMICTY aJbOyMiHYy —
BEeITMYMHA 3HAYCHHS 3HaX0auiIach y Mexax 8,8—10,5%.

binpmry  pi3HMIIIO  BCTaHOBJEHO 3@  JIOCHIDKEHHS  MpeaibOyMIHIB:
MakcuManbHU BMICT (24,94+1,10%) y criepMisx camiliB, OTpPUMAaHUX 3 HATUBHOI
criepMmu, 1 Ha 6,2% (p<0,05) armxuuit — 3 KpiokoHcepBoBaHoi (18,7+£1,50%).

BwmicT npoteiHiB 30HM Y-TJIOOYJiHIB 1 ajdbOyMiHYy B CHpPOBATIl KpOBI,
OTPUMAaHOI1 BiJl 9-piyHUX CaMIliB aMypChKOTO Ca3aHa, BIpOT1THO BUIIUN BIAMOBITHO

Ha 6,8 (p<0,05) Ta 3,7% (p<0,001) y cmepMisix KOpOIIB, OJIepkKaHU3 13



KPIOKOHCEPBOBAHUX ESKYJATIB, MOPIBHSIHO 31 CTaTEBUMHU KIITHHAMU KOPOIMIB 3
HaTUBHOI criepmu. [Ipu bomy BMICT -, 03- 1 02-T7I00YITIHIB Maiike HEe BiAPi3HABCA
MDXK I'pyIIaMH 1 3HaX0IMBCs B Mexkax 4,6—6,3%, 2,7—3,2% ta 4,1—4,2% BiamoBigHoO.
3HayHO OunblIa PI3HUIS BHUSBICHA Ui MPOTEIHIB 30HU  01-TJIOOYIIHIB 1
npeaab0yMiHiB: MakcuMaiabHuR BMmicT (3,7+0,76 1 28,6+1,44%) — y cnepmisix
caMIliB, SIKI OTpUMaHi 3 HATUBHOI criepmH, 1 Ha 2,3 Tta 5,9% (p<0,05) BiANOBIAHO
HIDKUUHN y TaKUX 3 KPIOKOHCEPBOBAHOI.

TemnepaTypHi TOKa3HMKH BOJHOIO CEPEAOBHINA 3a MEPIOJA JOCHIIKEHb
BIJIMTOBIIaTM TIOKAa3HUKAM KJIIMAaTHYHOT 30HU Ta nepeOyBanu B Mexax 15—-26°C, 3
MaKCHUMaJbHUMU 3HAYCHHSMH B JIMMHEB1 JHI. 3a XIMIYHUMM MOKa3HUKaMH BOJIa
EKCIIEpUMEHTAIbHUX CTaBiB, 3a Kiacudikaiiero O. O. AbokiHa, BIJIMOBIaNA
rigpoxap6onatnomy knacy (HCO, — 152,5-222,0 mr/am®), 3 nepeBaxaHHAM i0HIB
SO,* (69,2-72,8 mr/nm3), 3 cepenHbOIO MiHepamizaiiclo B Mexax 319,0—
402,5 mr/nm3. Tlpm upomy pH cepenoBuina Mana He3HAuHy MiHJIMBICTH Ta
BIIMOBIaNa ciabomykHoMy abo JykHOMY cepenoBuiny. OTxe, Boja JOCHTIIHUX
CTaBIB BIJIMOBIaja ICHYIOYMM PUOHHUIILKO-010JIOTTYHUM HOPMaM JIJisi BAPOITyBaHHS
MOCaJIKOBOTO MaTepiaay KOpOIMoBUX pul 1 OyJia MPUIATHOIO JJis1 pUOOPO3BEICHHS.

®DITOMIAaHKTOH JOCHIIHUX CTaBiB OyB IIPEJACTaBICHHM MPICHOBOJIHUMH
Bugamu (Big 62 mo 80), MmO BITHOCATHCA A0 7 CHUCTEMaTUYHHMX BIIAUTB. 3a
upcensHicTI0O nepesaxkanu Chlorophyta — 10450,0-2836,79 Tuc. xi./ov°.
KinbKicHI ~MOKa3HUKH PO3BUTKY (DITOIJIAHKTOHY 3HAXOAWIMCS Ha PIBHI

2773,59—-18496,62 Tuc. kn./om® 3a uucensHicTio 1 Big 0,78 no 3,32 mr/nm?

3a
0ioMacoro. 300IMJIAHKTOH JOCHIIIHMX CTaBIB B OCHOBHOMY OyB MpEICTaBICHUMN
opra”iaMamu Tpbox cuctemarndnux rpym: Rotifera, Cladocera ta Copepoda.
KinbkicHI MOKa3HWKK 300TUIAHKTOHY Y BHUPOIINYBaJbHMX CTaBax mepeOyBajiud B
mesxax Big 22,0 no 257,0 tuc. ex3./m’ 3a uncenpHicTio Ta Bix 0,36 1o 19,1 /M’ 3a
6iomacoro. OCHOBHY poib B (hopmyBaHHI OiOMacH 300TUTAHKTOHY BiirpaBaiiv

Mool GopMHU TULIACTOBYCHX pakonoaioHux. CepelHbOCE30HHI IMOKa3HUKU

YUCENBHOCTI Ta GioMack 3006eHTOCy y cTaBy Nel9 Gynu Ha piBHi 279,32 ex3./M* Ta



2,11 r/m?%; y ctaBy Nel7 —435,75 ex3./mM? ta 3,37 r/m?; y craBax Ne 34 ta Ne 33
3HAXOJWINCH B Mexax 239,46—310,63 ex3. /m?, 6iomacu — 2,41—2,88 r/m>.

Po3BuTok emOpioHiB kopomo-cazanoBux TiopuaiB (KCI'), orpumaHux Big
TAIMIBKUX CaMHIlb Ta CaMIIB aMypCbKHX ca3aHiB, TpuBaB 89 rpaayco-/HiB,
eMOpiOHH, OTpHMMaH1 BiJl JIOOIHCHKUX CaMHIlb, Majd TPHUBATIIIUNA PO3BUTOK 32
PaxyHOK HIDKYMX CEpeAHIX 3HaueHb Temmneparypu. [loka3HUK 3aruiiiHeHHS 1KpH
cTaHOBUB 75 Ta 86%.

CepenHst Maca ITbOTOJITOK KOpPOIO-Ca3aHOBUX TIOPHIIB, OTPUMAHUX BiJl
CXpEUlyBaHHS TAJMUBKUX CAMHIb Ta §-pIYHHX CaMIUIB, AKI OyJau BIATBOPEHI 3
JIOTIOMOTOI0 Kp1OTEXHOJOT1M, craHoBmia 47,51, 1 Oyna Ha 1,1% HUXKYOIO, HIXK
MOKa3HUK CEPEAHBOI MacH I[bOTOIITOK MICIIEBOIO MOX0KeHHs. Cepell OTpUMaHUX
HalaJKIB BIJ 9-pIYHMX CaMUIB, KpallMM TEMIIOM pPOCTY XapaKTEepU3yBalUCs
riOpHIHI IILOTOJIITKH, OTPUMAaHI1 BiJl CXpEIyBaHb JIOOIHCHKUX JTYCKAaTHX CAaMUIIb Ta
KplocaMIlIB aMypChKHX ca3aHiB. [loka3HHMK cepelmHbOi Macu Tila I[bOTOJITOK,
OJIEp>KaHUX BiJ KplocaMIliB, IEPEBaXKaB TaKUM Bij MiCLIEBUX caMIliB Ha 3,4%.

[Toka3Huk 1000BOTr0 MPUPOCTY BIPOJOBXK MEPIOAY JOCIIIKEHHS BiJIMOBITHO
JI0 TIPOTIECY HAKOMWYEHHS MacH, XapaKTepH3yBaBCS MO3UTHUBHOIO JUHAMIKOIO Ta
MaB TEHJICHIIIIO 70 30UIBIICHHS 3 IMKOM Y JIMIIHI Ta CEPIIHI, IO IMOSCHIOETHCS
IHTEHCUBHOIO T'OIIBJICIO IITYYHUMHU KOPMaMHu.

JUist OuIbll JI€TanbHOI OLIHKK IIBHIAKOCTI pocTy mporoyitok KCI' Oynu
MPOBENICHI JOCTIHKEHHSI MUTOMOT MIBUAKOCTI pocTy 3a IlIMamsrayzenom-bpoji.
3riIHO 3 aHaJi30M JaHOTO IMOKa3HWKa OyJ0 BCTAaHOBJICHO, IO MaKCUMalbHa
IIBUJIKICTh POCTY LBOTOJITOK BCIX JOCIHIJHUX TPYIl CIOCTepiraigacs B JIpYyrik Ta
TpETi neKaaax 4epBHs, 3 MOCTYNOBUM 3HIDKCHHSM 3HAYCHH JIAHOTO TTOKA3HHUKA B
nepiii Ta apyrii nekagax aunud. [lounHaioum 3 TpeTboi AeKaIu JTUIHS M10YaIocs
IHTEHCHBHE 3HMKEHHS TTOKAa3HUKA TUTOMOI ITBUIKOCTI POCTY.

Biamosinno no nokasnuka abcomrotHoro npupocty KCI pisHOoro renesucy,
HaWBUILMN MOKA3HUK pUOONPOAYKTUBHOCTI — 696,1 kr/ra — OyB 3adikcoBaHMil y
[BOTOJIITOK, OTPUMAaHMX BIJ] CXpEIlyBaHHS JIOOIHCHKMX JYCKAaTUX CaMHIb Ta

CaMIIiB, OJIEp’)KaHMX 3 JOMOMOIOI0 KPIOTEXHOJOTiIM. Y pemTH AOCHITHUX TPyl



MOKa3HUK pHUOONPOAYKTUBHOCTI TmepeOyBaB y Mexax 620—650 kr/ra. Ilpote
oTpuMaHi TiOpUAHI IBOTOJITKA BIA KplOCaMIIB Ta JIyCKaTUX CaMHIIb
xapakTepusyBasnucsi Ha 4,1% HWKYUM pIBHEM BWKUBAaHHA B TMOPIBHAHHI 3
pamMyacTUMHU TalUIbKUMU. 3arajioM, TIOpUAHI [BOTOJITKH OJEp)KaHi BiA
KpIlOCaMIIIB, XapaKTEpHU3yBAJIKMCS BUIIMM TOKa3HUKOM pIBHS BW)XHBaHHS B
MOPIBHSHHI 3 TAKMMH, OTPUMAHUMH BiJI MICIICBUX CaMIIIB, BIJMIOBIIHO y 8-pPIUHUX
Ha 3,69% Ta 9-piuanx Ha 3,71%.

He3Baxaroun Ha HMX4YI 3HAYEHHS CEpEIHBOI Macu Tila, IbOTOJITKH,
OTpUMaHI BiJ] 8-pIUHUX KpP1O0CaMIIIB, MaJy BHUILMNA MOKA3HUK 3a JOBXHHOIO Tijla Ha
1,0%. Llporomitku, OTpUMaHi BiJl 9-piuHUX Kp1OCAMLIIB, Maju OJM3bKI 3HAYEHHS, 3
pizauiiero 0,6 cm.

Cepen 4OTHPBOX [JOCHIJHUX TPyl HaAWOUIbII BUCOKOCIHUHHUMU OyJiu
[BOTOJITKU, OJIEpkKaHi BiJl 8-plyHUX KpiocamiliB. HaltHMK4MM MOKa3HUKOM BUCOTH
TiJIa XapaKTepU3yBaJIUCs IBOTOJITKY B 9-pluyHUX KplocaMiliB. Pemra qocmiaHuX
IBOTOJIITOK May Aelio BuI 3HaueHHs — 3,0 o.

3a cepeHIM MTOKa3HMKOM 00XBaTy Tina nepesary Ha 3,4 Ta 2,7% BiJIIIOBITHO
MaJii IILOTOJITKH Bij] 8-piYHUX CaMIliB aMypChKOTO cazaHa. TakoX JaHa J0CHiaHa
rpyla I[bOTOJIITOK Majla HHJKYl 3HAYCHHS 3a CEPEJHIM IOKAa3HUKOM JOBXKHHU
roaoBu BianosigHo Ha 0,8 Ta 3,3%.

Bupontysanns usoronitok KCI' mpoBoauniy 3a HariBiIHTEHCUBHOT TEXHOJIOT .
BianoBigHoO romiBiItO0 MOAPIOHEHWM 3EPHOM IIIICHMII PO3MOYMHAINA B IEPIIIHA
nekaal JumHsa. B pesynbTaTi aHanmizy JaHuX OyJI0 BCTAHOBJICHO, IO CEpeiH1
3Ha4YeHH MOKA3HUKY BrOJ0BaHOCTI nepedyBanu B Mexax 2,28—2,39 ox. [Ipu upomy
BUTpATH KOpMy He niepeButyBaiu 4,0 o,

3a pesynbTaTaMH JOCIIKEHb BCTAHOBJICHO, 1110 Y LOTOJITOK, OTPUMAHUX
BiJl CXpEINIyBaHHs TAIUIIBKUX CAaMUIIb Ta 8-pIYHUX KPiOCaMIIIB, BiTHOCHA JOBKHUHA
KUIIeYHUKa craHoBwia 185,2% 1 Oyna Bumoro Ha 1,15% mnpoTtu 1porositox
OJIEp’KaHUX BiJl MiclieBUX caMiliB. Takox OyB BUIIMM 1HJIEKC Macu KUIIICYHUKA Ha
6,0% Ta BimHOcHa Maca medyinku — Ha 1,0%. Y HbOromToK, OTpHUMaHUX BIJ

CXpeIllyBaHHS JTIOOIHCHKHUX JYCKAaTUX CaMHIb Ta aMypChbKHMX Ca3aHIB, BIJTHOCHA



JOBXKMHA KHUIIICYHWKA, 1HJIEKC MAacH KHIIEYHWKA, BITHOCHA Maca IEYiHKH Oynn
Mai)ke Ha OJHAKOMY piBHI, CYTT€BUX pI3HMIb He BHsBJIeHO. [Ipore BapTo
3a3HAYUTH, 10 3a JOBXHHOIO, MAacOI KHIIEYHHKAa Ta MAaCOI0 MEYIHKH Malld
nepesary nporoiitku KCI', oTpumani Bij kpiocamiiiB, BianoBigHo Ha 0,80; 2,82 ta
1,59%. Tako>xx naH1 ocoounu nepeBaxkainu Ha 0,5% 3a MOKa3HUKOM CITiBB1THOIIICHHS
JIOBKMHM KHUIIICUHUKA 0 JOBXWHHU Tija, mpoTe moctynanucs Ha 2,03 ta 3,75% 3a
MMOKa3HUKOM CITiBBITHOIIIEHHS MAaCcH KHUIIIEYHHUKA Ta CITIBBITHOIICHHS Macu TIEYiHKA
JI0 MacH Tijia.

B pesynprari aHamizy OlOXIMIYHMX TOKa3HUKIB KpOB1 IBOTOJITOK,
OTPUMAHUX BiJl CXPEIIyBaHHS TAJUILKIX CAMHIIh Ta 8-PIYHUX aMyPChKHX Ca3aHiB,
BCTAHOBJICHO, 1110 BMICT I'€MOTJI00IHY, EPUTPOIUTIB Ta TEMATOKPUTY OYB BUIIUM Y
IILOTOJITOK, OJEpaHUX Bix KpiocamiiB, BiamoBimHo Ha 3,04; 4,60 Ta 4,60%
[lepeBara HBOTONITOK, OTPUMAHUX BiJ 9-pIYHMX MICIEBUX CaMIlIB HaJ CBOIMH
OJTHOJIITKAMH BiJI KP1OCAMIIIB 32 TTOKa3HUKOM BMICTY T€MOTJI00IHY Ta TeMATOKPUTY
B KpoOBi cTaHoBmIa 5,9 Ta 4,5% BIMOBIIHO, OJHAK MEPII HocTynanucs Ha 2,7% 3a
MOKAa3HUKOM BMICTY €PUTPOITUTIB.

[Ipore BapTO BIAMITHTH, IO I[LOTOJITKH, OTPUMAaHI BIiJ CXpPEIlyBaHHS
JTOO0IHCHKUX CaMHIlb 3 aMYPCHKHUMH Ca3aHaMH, MajHd BUIIl TOKAa3HUKUA BMICTY
epuTpouuTiB Y KpoBi Ha 45,0 Ta 39,6% BiAMOBIIHO, HIXK Y IIBOTOJITOK BiJ Kpio- Ta
MicLEeBUX camiiB. OHaK, Nepili Majly HUXKY1l TOKAa3HUKHU 3a BMICTOM IFeMOTJI001HY
Ha 15,0 ta 20,0%, rematokputy — 12,4 Ta 13,6% BiANOBITHO 0 JOCTITHUX TPYIIL.

VY nopiBHSHHI NOKa3HUKIB LBOTOJITOK OTPUMAHHUX BiJl 8- Ta 9-plUHUX CaMLIIB
aMypCBhKOTO Ca3aHa, 3a BMICTOM BOJIOTH B M S30BHX TKaHWHAX, BHUIUMU
3HAYCHHSAMH XapaKTePU3yBAIUCS IILOTOIITKH, OIep>KaHi Bl 9-piyHUX caMIliB, — Ha
0,29 ta 1,99% B mopiBHAHHI 3 I[LOTOJITKAMU BiJ 8-piuHHUX caMiliB. BiamosiiHO,
BMICT CyXOi pEYOBHHHU B OCOOMH JaHOI MOCHiAHOI rpynu OyB HK4uM Ha 0,96 Ta
6,89%. llporomiTku, OTpUMaHi BiJi CXpEUlyBaHHS 8-pIYHUX CaMIIB aMypChKOTO
ca3zaHa Ta TajUIbKUX CaMUllb, B MOPIBHSIHHI 3 LIOTOJITKAMHU BiJl CXpELlyBaHHS
JTHOOTHCHKUX CAMHUIIb, TAKOXK XapaKTepU3yBaJIKCs BUIIUM 3HAUEHHSIM BMICTY JKUPY.

3a cepeaHIM MOKAa3HUKOM BMICTY O1fIKa, I[bOTOJITKH MICIIEBOTO TOXOJKEHHS



OTpUMaHi BiJ 9-piuHMX caMIliB, XxapakTepusyBanucs Ha 4,71% BUIIMM 3HAUECHHSM.
[{poromiTkn, omepkaHi BiJ KpiocamiliB, Maiau OJM3bKi 3HAYCHHS, 3 HE3HAYHUM
nepeBakadHHsAM Ha 0,53% IIbOTOJIITOK, OTPUMAHMX Bij 8-pIYHUX CaMIIIB.

OmiHroroun piBeHb mporeciB nepekucHoro okucHeHHs mimigie (I[TOJI) 3a
BMICTOM JI€HOBHMX KOH’IOraTiB i MaylioHoBoro miaibaeriay (MJIA), BctaHOBIIEHO,
0 y IBOTOJITOK, OTPUMAHMUX BIJI MICIECBUX &-pIUHMX CaMIliB,3a MEPIIUM
noka3HUKOM BiH OyB Ha 31,2% (p<0,05) HIKYUM HIXK Y IILOTOJITOK BiJl KPiOCAMIIIB.
[Ipote, Bmict M/IA Biporimno Hwxkuuii Ha 51,8% (p<0,01). Takox BHIIOIO Ha
12,1% BusiBuiiacsi akTuBHICTH cynepokcumaucmytazu (CO/).

3a MOKa3HUKOM BMICTY JIIEHOBUX KOH IOTaTiB Ta MaJIOHOBOTO JialbACriay B
Oprati3mi IIbOTOJIITOK, OTPUMAHUX BiJ 9-pIUHHUX CaMIliB, CIIOCTEpiraiacs rnepenara
KOpOIO-Ca3aHOBUX TIOpUIIB, OJepkKaHUX BiA KpiocamuiB, Ha 23,6 ta 1,7%
BIJINOBITHO. AHAJIOT1YHA TIepeBara crocTepiraiacs 3a Moka3HukoM karanasu Ha 0,8
Ta 3,5%.

AHani3 BMICTYy Xap4OBHX T'PYJOK LBOTOJITOK KOPOIO-Ca3aHOBHX T1OpHIIB
MOKa3aB, 10 B iX CKJIaJi OyJr 300IJIaHKTOHHI 1 3000€HTOCHI OpraHi3Mu, MTYYHUN
KOPM Ta JETPUT, YaCTKa SIKAUX 3HAYHO 3MIHIOBAIAcs BIPOJOBXK CE30HY 1 3aliexana
BiJl CTaHy PO3BHUTKY MPUPOJIHUX KOPMIB Ta IHTEHCUBHOCTI TOIBIII.

OCHOBHUMH 300TUTAHKTOHHUMU OpraHi3MaMmH y KUBJEHH1 1poroniTok KCI'
OyJM TJUISICTOBYCI Ta BECJIOHOT1 PaKOMoaiOHI, TOMAl K KOJOBEPTKH BUSBISIIUCS B
HE3HAUHIN KUTBKOCTI; TAKO YaCTO 3yCTPIYAIHCH €(iliyMu Ta SIS paKomoi0OHUX.
Cepen 3000€HTOCHHMX OpraHi3MiB MPOTSITOM YChOTO BEreTauiiHOro mnepioay
nepeBaXKaiu JUYMHKUA XIPOHOMII.

TpuBamicts 3umoBoro yrpumanus y 2019-2020 pp. cranoBuna 206 mi0,
20202021 pp. — 221 noOy. TemnepaTypa BOJI1 y CTaBaxX KOJMBaIacs B MEKax BiJl
0,8 10 2,1°C, BMiCT PO3YMHEHOTO Y BOJi KUCHIO CTaHOBUB 5,2—7,8 MrO,/nm?.

[Ticas iHBeHTapu3allii 3MMyBaJIbHOTO cTaBy oTpumanu 15,4 ta 20,9 tuc. exs.
IbOTOJIITOK, BiJ CXpellyBaHHS §-piYHUX CaMIliB 3 TaJIUILKUMH pamM4yacTUMU
camuisiMi. KinbKiCTh IIbOTOJIITOK, OJEP’KaHUX BiJ] JIIOOIHCBKMX JyCKaTux Ta 9-

pPIYHUX CaMIIiB BiAMOBIAHO cTaHOBUA 7,6 Ta 7,0 THC. €K3.



Buxin i3 3MMOBOTO yTpUMaHHS CTaHOBUB Bif 85,9 10 91,5%, nanuii mokazHUK
OyB BUIIMM y OJHOPIYOK, OTPUMAHUX BiJl JIIOOIHCHKHX CaMHIlb, y MOPIBHSHHI 3
OJTHOPIYHUMH OCOOMHAMHU BIJl TAIMIIBKUX CaMHUIlb, Ha 2,2 Ta 4,5% BiANOBIIHO /10
TocHigHuX rpyil. [Ipu 11soMy MOKa3HUK CEPETHBOIT IHANBITYyaTbHOT MAaCH OJHOPIYOK
OTpUMAaHUX B1J] 8-pIYHUX caMIliB, cTaHOBUB 43,3 + 2,89 , Ta 42,8 + 2,65 , 9-piuHUX
— BianosigHo 42,3 Tta 44,1 r. KoedimieHT BrogoBaHoCTI nepedyBaB y Mexax
2,0 ox1., mpoTe OMHOPIYKHM, OTPUMAHI BiJl KpIOCAMIIIB Ta TIOOIHCHKUX CaMUIlb, MaJIA
HaWBUIIE 3HAUYCHHS Ha PiBHI 2,2 0J1; HaltHWKIUM — 1,8 0J1. — XapaKTepu3yBaucs
IbOTOJIITKK, OTPUMAaHl Bl TaJUIBKUX CaMUllb Ta KpiocamiliB. OIHOYACHO, Y
ocTaHHiX BcTaHOBIeHO Bute cxyaHenHs 10,7—10,9% npotu 8,9—8,9% y ribpuaamnx
OJIHOPIYOK B1JI CaMIliB aMypPChKOTO ca3aHa MiCIIEBOT'O MOXOKCHHS.

OnHOpIYKH KOPOIO-Ca3aHOBUX TOPU/IIB, Y MOPIBHAHHI 3 IBOTOJITKAMH, MaJIH
OlMBIN  BOASIHUCTY M’SICHY CTPYKTYypy. MaKCUMaJbHHUM BMICTOM BOJIOTH
XapaKTepU3yBaIMCs OCOOMHHU, OTPHMAaHI BijJ CXpEIlyBaHb TAIUIBKUX CAMHIIb 1
MICIIEBMX CaMIliB Ta JIOOIHCHKMX camuilb 1 kpiocamiiB — 80,9 Tta 80,4%
BiAMOBIAHO. OCOOMHU JaHUX JOCIITHUX TPy TaKOXK Malv HAWHMKYI MOKAa3HUKH
cyxoi peuoBuHu — 19,6 Ta 19,0%. ITokazHuK BMICTY XKMpPY MaB HalO1IbII MIHJIMBI
3Ha4YCHHS Ta mepedyBaB y Mexax 2,58-2,92%. MakcuMalbHUMH TTOKa3HUKAMH
XapaKTEPU3yBAIKCS OJIHOPIUYKK KOPOIO-Ca3aHOBUX TiOpWIiB, OoTpuMmadi Bijg 9-
PIYHUX CaMIIiB KPIOMOXOIKEHHS, HAMHMKYMMU — BiJ] 8-MU PIYHUX CAMIIIB TOTO K
TeHETUYHOTO MOXO/pKeHHs. [Ipu 1boMy BMICT OiKa y 0COOMH, OTPUMAaHMX BiJl 8-
PIYHUX caMIlIB CKJIaaB jeio Buie 13%, 3 pI3HUIEIO MK JOCTIAHUMU TpyTiaMHu Ha
piBHi 0,4%. Pi3HUIIA B MOKa3HUKAX Y OCOOMH OJIepKaHUX BiJ 9-piuHMX caMIliB, OyJia
BMIIIO10, Ta cTaHOBMIA 2,2%.

3a mepioa 3UMIBI, MaKCUMAJIbHOTO 3HMKEHHSI HAaOyJlIM 3HA4YEHHS BMICTY
xupy Ta Outka. Tak, 3MEHIICHHS KOHIICHTpAIli >XUPY B M S30BHX TKaHHHAX
OJIHOPIYOK, OTPUMAaHHMX BiJl JIOOIHCHKHX CaMHIlb, cTaHOBWIO 45,1-49,1%, Bix
rauipkux camuib — 39,5—33,2%. 3HrKeHHs BMICTY O1JIKa B M’ SI30BUX TKaHMHaX

BiamoBigHO ctaHoBmio 15,91 12,3 12 9,9 Ta 16,9%.



AHai3 TeMaToJIOTITYHUX MOKA3HUKIB 3aCBITYMB, 110 32 BMICTOM €pUTPOLUTIB
y KpOB1 OJHOPIYKH, OTPUMaHi BiJ 8-pIYHMX CaMIiB, Mald HIKYl 3HAYCHHS
MOPIBHSHO 3 OJTHOPIYOKAMH, OTPUMAHUMHU BiJ] 9-pi4HUX CaMIIiB, BIJIMIOBIIHO Ha 63,2
Ta 80,4%. Cepen reMaToNoriuHuX MOKa3HUKIB CYTTEBOTO 3HM)KCHHS, B TIOPIBHAHHI
3 TaKUMH IILOTOJITOK, HaOyJIM 3HAYCHHS BMICTY reMoryioOiHy B kpoBi — 11,1—
16,0%.

Haii6inpm exoHOMIYHO e(EeKTHBHI Yy BHPOIIYBaHHI OJHOPIYKH KOPOIO-
Ca3aHOBUX Ti1OpHUJIIB, OTPUMAHHUX BiJ CXPEIIyBaHHS TaJIMI[LKUX Ta JIFOOIHCHKUX
CaMHIlb Ta KpPIOCAMIIIB aMypChKOTO ca3aHa. 3a pPaxXyHOK OTPHMAHOi BHCOKOI
IPOIYKTUBHOCTI poAyKuii (505,3 1 568,9 kr/ra) Ta 3HMKeHHs ii cobiBapToCT! (46,8
147,0 rpa/ra), cyma npuOyTKY MiANPUEMCTBA 301IbIIHIIach HA 6655 Ta 7412 rpH/ra,
a 3HaUYCHHS PEeHTA0EIHbHOCTI BUPOOHUIITBA 3pociio A0 27,7—28,1%.

Knwouosi cnosa:. amypcbkuil ca3zaH, IUTIHUKHA, TE€HE3UC, I[bOTOIITKH,
OJIHOPIYKH, IPOYKTUBHI Ta pENPOAYKTUBHI MOKa3HUKU, T€MATOJIOT14HI TOKA3HUKH,

MophoMeTprUYHI MPOMIPH, EKOHOMIYHA €()EKTUBHICTD.

SUMMARY

Kuts U.S. Piscicultural-biological assessment of Amur carp males of different
genesis under conditions of industrial hybridization. — Qualifying scientific work
as a manuscript..

Dissertation to fulfill requirements for the Doctor of Philosophy degree in the
specialty 207 — Aquatic bioresources and aquaculture. — Institute of Fisheries of
the National Academy of Agrarian Sciences of Ukraine, Kyiv, 2021.

The dissertation is devoted to the study of productive, reproductive, genetic
features and efficiency of the use of Amur carp males of different genetic origin in
industrial hybridization.

This study is a first comparative analysis of lengths and weights, exterior body
indices and main reproductive properties of age-8 and 9 Amur carp males produced
by cryotechnologies in comparison with those of Amur carp males of the local stock

that are descendants of offspring brought to the Lviv research station IRG from the



Far East — Khanka Lake (Amur River basin) in the 1970-80s and had 8 generations
of reproduction. An assessment of the genetic structure by genetic-biochemical
systems and DNA markers was performed. Males were characterized based on their
offspring and the main piscicultural indicators for commercial cultivation were
analyzed.

The study results can be used in fish farming in Ukraine.

The analysis using microsatellite markers showed the presence of specific
alleles in the structure of cryo-males in comparison with local carp of classical
selection. Their genetic structure is close to wild natural populations, which indicates
a positive effect, i.e. "blood refreshing”, and ultimately improves the genetic
potential of the brood fish.

Studies of genetic polymorphism at microsatellite loci showed that the number
of alleles per locus (Na) ranged from 2 (MFW 6 locus) to 10 (MFW 15) in the group
of local males and from 4 (MFW 6 locus) to 9 (MFW 15) in the group of cryo-males.
The mean value of the number of alleles per locus and the effective number of alleles
per locus (Ne) was higher in the group of cryo-males and was 7.250 (SE 1.109) and
5.295 (SE 1.131), respectively, compared to the group of local carp, for which the
following values were observed: Na = 5.750 (SE 1.652) and Ne = 3.903 (SE 1.116).

The cryo-males have a wider range of amplicon size at the MFW 6 and MFW
31 loci toward light molecular weight alleles compared to native carp.

The Shannon index () indicates that carp produced using cryopreserved semen
had a more complex structure (1.727) compared to the group of local carp (1.383).

The average values of the actual (Ho) and expected (He) heterozygosity of two
studied groups of carp at the selected microsatellite loci do not differ significantly.
However, according to the unbiased expected heterozygosity (uHe), it can be stated
that there were significant differences between two study groups at the MFW 31
locus, which can be seen in the Shannon index at this locus.

The highest value of actual heterozygosity (Ho) was observed at the MFW 15
and MFW 23 loci, which indicates a significant variability of genetic traits at these

loci, compared with the other two studies, and therefore characterized by the highest



differentiation potential in the comparative analysis of carp groups. The least
informative for the two studied groups of carp was the MFW 6 locus, while the MFW
15 and 23 loci were characterized by the highest values of this parameter.

Insignificant deviations from the Hardy-Weinberg distribution were observed
at the MFW 15 locus in both carp groups, as well as at the MFW 23 locus for the
local carp group and at the MFW 31 locus for the cryo carp group.

For each of the analyzed loci, the inbreeding coefficients of the individual with
respect to the Fis population, the inbreeding of the individual with respect to the Fit
species and the inbreeding of the population with respect to the Fst species were
calculated. A positive mean value of Fis indicates a lack of 46.9% of heterozygous
genotypes at the loci studied in this work. The Fit coefficient was also positive and
averaged 0.505, indicating a 50% deficiency of heterozygotes in the species as a
whole. Estimation of Fst showed that 92.3% of the genetic variability found in the
studied groups of carp was realized within the local stock of this species and only
7.7% (Fst = 0.077) was distributed among the studied groups. The obtained average
value of Fst indicates the genetic division of the studied populations. The largest
contribution to the interpopulation component of variability was made by the highly
polymorphic locus MFW 31 (Fst = 0.186).

The pairwise population matrix of Nei’s unbiased genetic distance was 0.334
between two studied groups.

It was found that the average body weight of males produced from the
defrosted semen was higher by 401.0 g, but the absolute growth rate (TGR) of the
main parameters of body build of cryo-males were higher than those of males of
local origin: by 7.2% by weight, by 4.3% by body length, however, were inferior for
head length, height, and body circumference. According to the relative growth rate
(SGR), males of local origin had higher values. The cost of feed for weight gain of
males averaged 7.6 units. The condition factor at the age-8 was slightly higher in
males of local origin — 1.96 units, in cryo-males it was 1.85 units. In age-9 fish, its

values were 1.72 and 1.55 units, respectively.



In general, males of local origin had higher values in the body height index in
both age-8 and 9, but with age this value decreased slightly by 2.92 and 0.25%,
respectively. According to the head index, the values were close for two years, but
its values at age-9 were lower by 11.44 and 9.44% and had a greater variability in
individuals of both generations.

The study showed that the total activity of spermatozoids in age-8 males in
two experimental groups was 94.4 and 90.7%, respectively. At the same time, the
number of spermatozoids with rectilinear translational motion in cryo-males in
comparison with local ones was higher by 3.1%. In 9-year-old males obtained from
cryopreserved semen, this figure was 5.6% higher than in local males, the difference
was statistically significant (p <0.05). The largest number of spermatozoids with
straightforward movement was recorded (70.5 + 2.3) in local males, which was
12.2% lower than this value in cryo-males. Amur carp produced from the
cryopreserved sperm had twice as many inanimate spermatozoids.

Analyzing of the age dynamics showed that the total sperm activity in the milk
of local males decreased by 6.9%; instead, it increased by 2.4% in cryo-males. A
similar downward trend was recorded in terms of sperm content with straightforward
and circling movement. Instead, the number of inanimate sperm in milk was the
most variable. E.g., it decreased by 3.4% in cryo-males, and the contrary, increased
by 6.9% in local males.

The survival rate of sperm from age-8 carp obtained from cryopreserved
sperm diluted at 22-24°C was 23.5 = 3.9 h and was higher by 23.5% compared to
the value of carp obtained from native sperm. However, the preservation of the
motility of undiluted sperm at 22-24 ° C (ability to restore the motility of undiluted
sperm) was higher by 9 h, which was 13.1% in carp sperm from native sperm,
compared to analogues obtained from cryopreserved sperm. Survival of both diluted
and undiluted sperm at 22-24°C from age-9 males produced from cryopreserved
sperm was higher by 9.0 and 20.0%, respectively, compared with males of local

stocks.



At the same time, sexual cells of carp produced from native sperm were
characterized by 6.4% increased activity of succinate dehydrogenase (SDG)
compared to sperm samples from males produced from cryopreserved ejaculate.
Cytochrome oxidase (CCO) activity in both experimental groups did not differ and
was 52.7-53.7 units/h x 0.1 ml of sperm.

Similarly, there is a tendency for an increase in the activity of SDG and CCO
by 13.7 and 24.6%, respectively, in the semen of Amur carp produced from
cryopreserved sperm compared with native ones.

Significant changes were recorded among the indicators of age dynamics.
Thus, the survival rate of diluted sperm in the milk of males produced by
cryotechnology increased by 67.4%, local by 72.7%, undiluted sperm by 44.4 and
23.3%, respectively. However, there was a decrease in SDG and CCO by 16.4 and
65.2%, respectively, in cryo-males by 31.0 and by 71.54% in males from the local
stock.

Studies of soluble proteins of spermatozoids of age-8 and 9 carp showed zones
of globulins typical for electrophoretic separation of proteins: y-, - and a-, albumin
and prealbumins.

The protein content of the y- and B-globulin zone in the sperm of age-8 carp
produced from cryopreserved sperm was 7.9 (p <0.05) and 2.1% higher,
respectively, compared to the sperm of carp produced from native sperm. The o-
globulin content in sperm almost did not differ depending on the group and was in
the range: a3 — 5.5-6.2%, 0, — 2.4-3.0% and o; — 3.8-4.3%. A similar result was
obtained by analyzing the aloumin content where this value was in the range of 8.8—
10.5%.

A larger difference was found in the study of prealbumins: the maximum
content (24.9+1.10%) in the sperm of males produced from native sperm, and 6.2%
(p <0.05) lower in the sperm of males produced from cryopreserved sperm (18.7 +
1.50%).

The protein content of the y-globulin and albumin zone in the serum obtained

from age-9 Amur carp males is probably higher by 6.8 (p <0.05) and 3.7% (p <0.001)



in the spermatozoids of carp produced from cryopreserved sperm, in comparison
with those of carp produced from native sperm. The content of B-, az- and ap-
globulins almost did not differ between the groups and was in the range of 4.6—6.3%,
2.7-3.2% and 4.1-4.2%, respectively. A much larger difference was found for the
proteins of the as-globulin and prealbumin zone: the maximum content (3.7+£0.76
and 28.6+1.44%) was in spermatozoids of males produced from native sperm, and
by 2.3 and 5.9% (p <0.05), respectively, lower in those produced from cryopreserved
sperm.

The temperature of the aquatic environment during the study period
corresponded to that of the climatic zone and were in the range of 15-26°C, with the
maximum values in July. According to chemical parameters, the water of
experimental ponds, according to the classification of O.O. Aliokin, corresponded
to the hydrocarbonate class (HCO, — 152.5-222.0 mg / dm3), with a predominance
of SO,% (69.2—72.8 mg/dm?), with an average mineralization in the range of 319.0—
402.5 mg/dm?3. The pH of water had little variability was slightly alkaline or alkaline.
Therefore, water of the experimental ponds corresponded to pond aquaculture
standards for the cultivation of carp seeds and was suitable for fish farming.

Phytoplankton of experimental ponds was represented by freshwater species
(from 62 to 80), belonging to seven systematic groups. Chlorophyta predominated
in number: 10450.0-2836.79 thousand cells/dm3. Quantitative indicators of
phytoplankton development were at the level of 2773.59—18496.62 thousand
cells/dm® in number and from 0.78 to 3.32 mg/dm? in biomass. Zooplankton of
experimental ponds was mainly represented by organisms of three systematic
groups: Rotifera, Cladocera, and Copepoda. Quantitative indicators of zooplankton
in growing ponds ranged from 22.0 to 257.0 thousand ind./m2 in number and from
0.36 to 19.1 g/m? in biomass. The main role in the formation of zooplankton biomass
was played by juvenile forms of cladocerans. The average seasonal indicators of the
number and biomass of zoobenthos in the pond Nel9 were at the level of 279.32
ind./m? and 2.11 g/m?; in the pond Nel7 — 435.75 ind./m? and 3.37 g/m?; in ponds



Ne 34 and Ne 33 were in the range of 239.46—310.63 ind./m?, biomass — 2.41-2.88
g/m2,

The development of embryos of common carp x Amur carp hybrids obtained
from Galician carp females and Amur carp males lasted 89 degrees-days, embryos
obtained from Lubin carp females had a longer development due to lower average
temperatures. The fertilization rate of eggs was 75 and 86%.

The average weight of the young-of-the-year (YOY) of common carp x Amur
carp hybrids obtained from crossing Galician carp females and age-8 males, which
were reproduced using cryotechnology, was 47.5 g, and was 1.1% lower than the
average weight of YOY's of local origin. Among the offspring obtained from age-9
males, hybrid YOY obtained from Lubin carp females and cryo-males of Amur carp
were characterized the best growth rate. The average body weight of YOY's obtained
from cryo-males exceeded that of local males by 3.4%.

The daily growth during the study period in accordance with the process of
weight accumulation was characterized by positive dynamics and tended to increase
with peaks in July and August due to intensive feeding with artificial feed.

For a more detailed assessment of the growth rate of hybrid YOYs, analysis
of the specific growth rate by Schmalhausen-Brody were conducted. This analysis
showed that the maximum growth rate of YOYs of all experimental groups was
observed in the second and third decades of June, with a gradual decrease in this
indicator in the first and second decades of July. Starting from the third decade of
July, an intensive decrease in the specific growth rate started.

According to absolute growth rate of hybrids of different genesis, the highest
fish productivity was 696.1 kg/ha was recorded in YOUs obtained from crossing
Lubin carp females and Amur males obtained with the help of cryotechnologies. In
the other experimental groups, the fish productivity was in the range of 620-650
kg/ha. However, the hybrid YOYs obtained from cryo-males and Lubin females
were characterized by a 4.1% lower survival rate compared to the Galician carp. In

general, hybrid YOY's obtained from cryo-males were characterized by a higher



survival rate compared to those obtained from local males, respectively, age-8 fish
by 3.69% and age-9 by 3.71%.

Despite the lower values of average body weight, YOY's obtained from age-8
cryo-males had a larger body length by 1.0%. YOY's obtained from age-9 cryo-males
had similar values with a difference of 0.6 cm.

Among four experimental groups, the highest body depth was observed in
YOYs obtained from age-8 cryo-males. The lowest body depth was observed in
YOYs obtained from age-9 cryo-males. The rest of experimental YOY's had slightly
higher values (3.0).

According to the average body circumference, YOYs obtained from age-8
males of Amur carp had an advantage of 3.4 and 2.7%, respectively. Also, this
experimental group of YOYs had lower values for the average head length,
respectively, by 0.8 and 3.3%.

Growing of hybrid YOY's was carried out using semi-intensive technology.
Accordingly, feeding with crushed wheat grain began in the first decade of July.
Data analysis showed that the average condition factor was in the range of 2.28 -
2.39. The feed costs did not exceed 4.0.

The study showed that the relative length of the intestine in YOY's obtained
from crossing Galician females and age-8 cryo-males was 185.2% and was higher
by 1.15% compared to YOY's obtained native males. The intestine weight index was
also higher by 6.0% and the relative weight of the liver was higher by 1.0%. YOY's
obtained from crossing Lubin carp females and Amur carp had the relative length of
the intestine, the intestine weight index, the relative weight of the liver almost at the
same level, no significant differences were found. However, it should be noted that
the length, intestine weight and weight of the liver were higher in YOY's obtained
from cryo-males by 0.80; 2.82 and 1.59%, respectively. In addition, these
individuals had a 0.5% higher liver weight to body weight ratio, but were inferior by
2.03 and 3.75% in terms of the ratio of the intestine weight and liver weight to body
weight.



Analysis of biochemical parameters of blood of YOY's obtained from crossing
Galician females and age-8 Amur carp showed that the content of hemoglobin,
erythrocytes and hematocrit was higher in YOY's obtained from cryo-males by 3.04;
4.60, and 4.60%. The advantage of YOY's obtained from age-9 local males over carp
of the same age obtained from cryo-males in terms of hemoglobin and hematocrit in
the blood was 5.9 and 4.5%, respectively, but the former had a lower erythrocyte
count by 2.7%.

However, it should be noted that YOYs obtained from crossing Lubin carp
females with Amur carp had higher erythrocyte counts by 45.0 and 39.6%,
respectively, than YOY's obtained from cryo- and local males. However, the former
had lower hemoglobin content by 15.0 and 20.0%, hematocrit by 12.4 and 13.6%,
respectively, according to the experimental groups.

When comparing moisture content in muscle tissues of YOY's obtained from
age-8 and 9 males of Amur carp, higher values were observed in YOY's obtained
from age-9 males (by 0.29 and 1.99%) compared to YOY's obtained from age-8
males. Accordingly, the dry matter content in fish of this experimental group was
lower by 0.96 and 6.89%. YOY's obtained from crossing age-8 males of Amur carp
and Galician females, in comparison with YOY's obtained from crossing Lubin carp
females, were also characterized by a higher fat content. According to the average
protein content, YOY's of local origin obtained from age-9 males had 4.71% higher
values. YOYs obtained from cryo-males had similar values, with a slight
predominance (by 0.53%) of YOY's obtained from age-8 males.

Assessment of the level of lipid peroxidation (LPO) by the content of diene
conjugates and malonic dialdehyde (MDA) showed that YOY's obtained from local
age-8 males had the first indicator to be 31.2% (p <0.05) lower than that in YOY's
obtained from cryo-males. However, the MDA content was significantly lower by
51.8% (p <0.01). Superoxide dismutase (SOD) activity was also 12.1% higher.

According to the content of diene conjugates and malonic dialdehyde in the

body of YOYs obtained from age-9 males, hybrid YOYs obtained from cryo-males



had higher values by 23.6 and 1.7%, respectively. A similar advantage (by 0.8 and
3.5%) was observed for catalase.

Analysis of gut contents of hybrid YOYs showed that they contained
zooplankton and zoobenthos organisms, artificial feed and detritus, the share of
which varied significantly during the season and depended on the state of
development of natural feeds and feeding intensity.

The main zooplankton organisms in YOY diet were cladocerans and
copepods, while rotifers were found in small numbers; cladoceran ephippia and
crustacean eggs were also common. Chironomids larvae predominated among
zoobenthos organisms across the growing season.

The duration of wintering in 2019-2020 was 206 days, in 2020-2021 — 221
days. Water temperature in the experimental ponds ranged from 0.8 to 2.1°C, the
dissolved oxygen content in water was 5.2-7.8 mgO,/dm®,

After the inventory of the winter pond, 15.4 and 20.9 thousand YOYs from
crossing age-8 males with Galician carp females were obtained. The number YOY's
obtained from Lubin carp females and age-9 males, was 7.6 and 7.0 thousand
individuals, respectively.

The yield from wintering ranged from 85.9 to 91.5%. This value was higher
in yearlings obtained from Lubin carp females, compared with yearlings obtained
from Galician carp females, by 2.2 and 4.5%, respectively, according to the
experimental groups. The average individual weight of yearlings obtained from age-
8 males was 43.3+2.89, and 42.8+2.65 g, for age-9 males — 42.3 and 44.1 g,
respectively. The condition factor was within 2.0, however, yearlings obtained from
cryo-males and Lubin carp females had the highest value at the level of 2.2; while
the lowest value (1.8) was observed yearlings obtained from Galician carp females
and cryo-males. At the same time, the latter were characterized by a higher weight
loss of 10.7-10.9% versus 8.9—8.9% in hybrid yearlings obtained from Amur carp
males of local origin.

Hybrid yearlings, compared to YOY's, had a more watery meat structure. The

maximum moisture content was observed in fish obtained from crosses of Galician



carp females and local males and Lubin carp females and cryo-males — 80.9 and
80.4%, respectively. Fish of these experimental groups also had the lowest dry
matter contents — 19.6 and 19.0%, respectively. The fat content had the most
variable values and was in the range of 2.58-2.92%. The highest values were
observed in hybrid yearlings obtained from age-9 males of cryogenic origin, while
the lowest values were observed in yearlings obtained from age-8 males of the same
genetic origin. The protein content of fish obtained from age-8 males was slightly
higher than 13%, with a difference between the experimental groups of 0.4%. The
difference in these values in individuals obtained from age-9 males was higher and
amounted to 2.2%.

During wintering, fat and protein contents significantly dropped. For example,
the decrease in fat concentration in the muscle tissues of yearlings obtained from
Lubin carp females was 45.1-49.1%, from Galician carp females — 39.5-33.2%.
The decrease in protein content in muscle tissue was 15.9 and 12.3 as well as 9.9
and 16.9%, respectively.

The analysis of hematological parameters showed that erythrocyte count in
the blood of yearlings obtained from age-8 males had lower values compared to
yearlings obtained from age-9 males by 63.2 and 80.4%, respectively. Among the
hematological parameters, the most dropped one, compared with those observed in
YOYs, was the hemoglobin content in the blood — 11.1-16.0%.

The most cost-effective in the cultivation were hybrid yearlings obtained from
crossing Galician and Lubin carp females with Amur carp cryo-males. Due to the
obtained high productivity of products (505.3 and 568.9 kg/ha) and reduction of its
cost (46.8 and 47.0 UAH/ha), the profit of the enterprise increased by 6655 and 7412
UAH/ha, and the profitability of the production increased to 27.7-28.1%.

Key words: Amur carp, broodstock, genesis, young-of-the-year, yearlings,
productive and reproductive parameters, hematological parameters, morphometric

measurements, economic efficiency.
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