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Cyxno T.B. BiimB reHa penenropa MeJAHOKOPTHHY 4 Ta NapaTHUIOBHUX
(¢akTopiB Ha picT i BIITBOPIOBAJIbHY 31aTHICTh CBUHEH.

Jluceprartist Ha 3M00YTTS HAYKOBOTO CTYIICHS TOKTOpa (histocodii 3a crerianbHICTIO
204 «TexHomoriss BUPOOHMIITBA 1 TEPEPOOKH MPOIYKII TBAPUHHHUIITBAY». [HCTUTYT
CBHHAPCTBA 1 arpompoMHUCIOBOro BUpoOHUIITBa HarionanpHOT akagemii arpapHUX HayK
VYkpainu, [lonrasa, 2024.

[Ipobyiema 30epexeHHs pecypciB, 3HMIKEHHsI BUTPAT 1 MIJABUIICHHS €(EKTUBHOCTI
BUKOPHUCTAHHSA TBAapWH ISl MiHIMI3alii IMIKIAJMBAX HACHIJKIB Ui HaBKOJUIIHBOTO
CepelloBUIla MiJ dYac BHUPOOHUIITBA MPOAYKIT TBAPUHHUIITBA CTAa€ TJIOOATBHOIO
npobiemoro  cydacHocTi. HeoOXimHOWO  yMOBOIO — MiJBUIIEHHS  €()EKTUBHOCTI
BUPOOHMIITBA MPOAYKI[i CBUHAPCTBA € BU3HAUEHHA 1 aHaji3 (PAKTOpIB MOB’A3aHUX 13
MPOJYKTUBHICTIO Ta BiJITBOPIOBAJILHOIO 3/IaTHICTIO CBUHEW. Taki (hakTopu po3aAUIfIOTh
Ha TEHETUYHI Ta MapaTUIIOB], MPOTE I JIBa TUIAa YAHHUKIB 3a3BUYAl B3a€EMOJIIOTh MIXK
c00010 — FeHEeTUYHUI NOTEHIIIal MOXe OyTH peasli30BaHUil TUIBKY 3a BIAMOBITHUX YMOB
CEpelloBHUIla, TOMY MpPH JOCHI/DKEHHI BIUIMBY pi3HUX (AKTOPIB Ha PICT, PO3BUTOK,
MPOJYKTUBHICTh 1 BIATBOPHY 3[aTHICTh CBUHEW HEOOXITHO BPaxOBYBATH B3a€EMO/IIIO
TeHETHYHUX 1 He-TeHETUYHUX (haKTOPIB.

B ocraHHI poku HaOyja aKTyaJbHOCTI i7iesl «TOYHOI» TojmiBii cBHUHEH (precision
feeding), sika BKJIFOYA€E ONTHMI3AIIIO PAIiOHy CBUHEW BIAMOBIIHO 10 ix reHoTumy. [lle
OJIHIEI0 BAXKIUBOIO YMOBOIO JUIsi €(EKTUBHOTO BEJEHHS Tally3l CBUHApCTBA €
3a0e3Me4eHHs BIANOBIAHMX YMOB YTPUMAaHHS TBApUH 3QJIEKHO B1J] IX T€HOTHITY.

VY nauceprtalii TEOPETUYHO Yy3arajlbHEHO Ta EKCIEPUMEHTAIbHO OOTPYHTOBAHO
ocoOmmBocTi BruMBYy B3aemonli reHy MC4R 1 piBHS roniBimi CBHHOK IMia dYac
BUPOIIyBaHHSI Ta Ha iX PIiCT, PO3BUTOK Ta MOJIAJIBIIY BiITBOPIOBAIBbHY 3/IaTHICTh, & TAKOXK
B3aeMolii akTopy yTpuMaHHS (THUN pO3MIIICHHsS (IKCAIlIHHUX CTaHKIB y OOKCI JJIst
ormopocy) Ta reHotuny cBuHoMmaTok 3a JIHK-mapkepom MC4R Ha mnoka3Huku ix
BIJITBOPIOBAJIbHOI 3AaTHOCTI. HaykoBo o0O0rpyHTOBaHO €(QEKTHBHICTH PI3HUX pPIBHIB

rOJiBJ1 rOpUIHUX CBUHOK Ha BUPOILYBaHHI B 3aJI€KHOCTI BiJI iX T€HOTHUITY.



JlocnimkeHHs 32 TEMOIO ucepTaliiHol podotu Oynu nmpoBeaeHi ynpoaoBxk 2020-
2024 pokiB B ymoBax TOB «Maxkci 2010» [TontaBcskoro paiioHy Ta o01acTi, 1adoparopii
CeJIeKIIIi Ta po3BeJieHHs cBUHEH 1 B arectoBaHii 3a JJCTY ISO 10012:2005 nadopartopii
TeHETUKH [HCTUTYTy CBHHAPCTBA 1 arporpoMucioBoro Bupoonunrsa HAAH.

Meta po6Gotu: BuzHauutH BIUIMB reHoTuny 3a JIHK-mapkepom MCAR, piBHs
TOMiBIi CBHHEW Ta B3aeMoAii IuX (aKTOpiB HA PICT 1 PO3BUTOK CBHHOK Ta iX
BIJITBOPIOBAJIbHY 3aTHICTD MICISI OMOPOCY, a TAKOXK OIIHUTH BIUIUB HA MPOAYKTUBHICTD
CBUHOMATOK 3 PI3HUM T'€HOTHUIIOM THUILY CTaHKIB JUIsl IPOBEIEHHS OIOPOCIB.

Jiis nocsarHeHHs: MeTH OyJ10 MTOCTABJICHO HACTYIHI 3aBIaHHS:

- MpoBecTH TulyBaHHs mnoroiiB’s cBuHei 3a JJHK-mapkepom rena peuenrtopa
MeJaHOKOpTUHY 4 Ta chopMmyBaTH NIJIOCTIAHI TPynu 3 PI3HUMU TE€HOTHUIIAMHU B
3aJIEKHOCTI B1J] pE3yJIbTaTIB MOJIEKYJIAPHO-TEHETUYHUX JIOCHIIKEHD;

- TOCIIAUTH MMOKAa3HUKHU POCTY Ta TOBLIMHU LWIMHUKY MIAOCTIAHUX CBUHOK, OL[IHUTH
iX 3a CeJNeKUIMHMMM 1HJAEKCaMHu, Npo0iTaMM Ta TOKa3HMKaMU 1HTEHCHUBHOCTI
(dbopMyBaHHSs, HAPYTH Ta PIBHOMIPHOCTI POCTY;

- JOCHIAUTH BIITBOPIOBAJIbHY 3JAaTHICTb CBUHOMATOK 3 PI3HUMHU T'€HOTHIIAMH 3a
redHoM MCA4R Ta pi3HUM piBHEM TOIBIII 1] YaC BUPOIIYBAaHHS;

- IOCHIIUTH OCOOJIMBOCTI POCTY Ta PO3BUTKY MOPOCSIT OTPUMAHUX B1J] CBUHOMATOK
PI3HHMX T€HOTHIIIB 32 PI3HOTO PIBHS TOJIBIII;

- TOCIIITUTH BIUIUB TUITY CTaHKIB JUISI OOPOCY CBUHOMATOK Ha iX BiTBOPIOBAILHY
3JIaTHICTH B 3aJIEKHOCTI BiJl TEHOTHUITY CBUHEH;

- YIOCKOHAJIUTH TE€XHOJIOT1H0 BUPOOHUIITBA MPOIYKIIIi CBUHAPCTBA B FOCIOJAPCTBI
TOB «Makci 2010» 3 ypaxyBaHHSIM OTPUMAHUX PE3yJIbTATIB TOCHIIXKEHb;

- BU3HAYUTHU €KOHOMIYHY €(heKTUBHICTh MPOBEIACHUX JOCIIIIKEHb.

O0’ekTOM IOCHIKEHHS OyJM BIUIMB F€HOTHITY Ta TOJIBJII HA PICT, PO3BUTOK Ta
BIITBOPIOBAJIbHY 3/1aTHICTh CBUHEW, BIUIMB B3a€MOJ1i '€HOTUITY Ta TUIy CTAHKIB JUIs
OTOPOCY Ha MPOAYKTUBHICTH CBHHOMATOK.

JI71s1 BUKOHAHHS MTOCTaBJICHUX 3aBJaHb 0yJIO TPOBEJIEHO JIA0OPATOPHI Ta HAYKOBO-

rOCIOJIAPCHKI JOCTIKEHHS; BU3BHAYEHO T'eHOTHUITH T OCIIITHIX PEMOHTHUX CBHHOK 3a
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JIHK-mapkepom MC4R, chopmoBaHO MiAIOCTIAHI TPYNH 3 PI3HUMH T€HOTHIIOMHU Ta
PIBHSIMU TOM1BJI1, JOCIIIPKEHO MOKA3HUKHA POCTY Ta BIACHOT MIPOAYKTUBHOCTI T1OPUIHUX
CBHUHOK, OITIHEHO M1I/I0CT1THE MOTOIIB’ S 3a CEJICKIIMHUMU 1HAeKcaMHu. [Ticiis orpuMaHHs
OTOPOCIB MPOBEACHO OLIHIOBaHHS BiATBOPIOBAIBHOI 3JATHOCTI CBUHOMATOK 3 PI3HUM
T€HOTHUIIOM 3a P13HOT'O PiBHSI I'OJIIBJI1 HA BUPOIIYBaHH1 Ta BU3HAYEHO BIUIUB IMX (haKTOPIB
Ha PICT IX IPUILIONY y MMOCTHATaNbHUM nepion. Ha HacTymHOMYy eTari, miciisi OTpUMaHHS
JIPYToro OMOPOCY BiJ MiITOCIITHAX CBHHOMATOK OYJIO OIIHEHO iX BiATBOPIOBAILHY
3IaTHICTh B 3QJICKHOCT1 BiJl BIUIMBY T'€HOTHITYy Ta THUMY (IKCAlIHOTO CTaHKa JJis
ormopocy. 3a pe3yiabTaTaMu MPOBEACHUX JOCIIIHKEHb OYI0 YAOCKOHAICHO TEXHOJIOTIO
BUPOIIYBaHHS PEMOHTHUX CBHHOK B TOCIOJApPCTBI Ta 3alpONOHOBAHO 3MIHU JI0
CTaHKOBAOro OOJaJHAHHS JJisi TpoBeleHHs omnopociB. [lo3utuBHUI edeKkT Bif
pe3ynbTaTBa MPOBEACHOI POOOTH MiATBEP/DKYETHCS BCTAHOBICHUM JTOAATKOBUM
CKOHOMIYHUM €(EeKTOM Ta MiJABUIICHHIM €KOHOMIYHOT €(EeKTHUBHICTI OTPUMAaHHS
JTOPOIICHHUX MOPOCAT y TOCHTITHAX TpyTax.

HaykoBa HOBHW3HA OTpHMaHHUX pPE3yJbTATiB JOCTIKCHHS IOJIATA€ B TOMY, IO
BIIepIie OyJI0 BCTAHOBJICHO BIUTUB B3aeMo/Iii reHoTuiry 3a reHoM MCA4R Ta piBHs rofiBii
CBMHOK Ha 1X )KMBY Macy I1J] YaC BUPOIILYBAaHH y BiLll 6 1 8 MICALIIB Ta Ha CEPeIHBOA000BI
MPUPOCTH 3 4 10 8 MICSIIB BijJ HapOKCHHS; BIIEPIIC BCTAHOBJICHO BIUIUB B3a€MO/IIi
renotuny 3a reHoM MCA4R Ta piBHS rofiBii Ha MOKa3HUKWA HANPYTH Ta PIBHOMIPHOCTI
POCTY CBUHOK Ha BHUPOIIYBaHHI; BIEpIIE BU3HAYEHO OCOOJIMBOCTI BIUIMBY B3a€MO/IIi
piBHS TOMIBII CBMHOK TIiJi 4ac BUPOIIYBaHHA Ta TEHOTUITy 3a TE€HOM perenTopa
MEJIaHOKOPTHHY 4 Ha 1X TOJAJBIINY BiATBOPIOBAIBHY 37aTHICTh; BIEPIIE BCTAHOBJICHO
BIUTUB B3a€MOJIii (PaKkTOpiB YyTpUMaHHS CBUHOMATOK IIiJl 4ac OMOPOCY Ta JakTaIlii (TUI
PO3MIIIEHHS CTaHKIB) Ta TEHOTUITY CBUHOMATOK 32 TEHOM pELeNTOpa METaHOKOPTUHY 4
Ha TIOKa3HUKM iX BIITBOPIOBAJILHOI 37aTHOCTI. OTpUMaHO HOBI JaHi MO0 PO3MOALTY
YaCTOTH aJIeliB Te€Ha perenTopa MEJaHOKOPTUHY 4 y TIOpUIHMX CBHHEW TMOETHAHHS
Belvka Oina X jaHapac. HaykoBo oOrpyHTOBaHO €(EKTHBHICTH TOMIBII TIOPUIHHUX

CBMHOK Ha BHUPOIIYBaHHI PI3HUMH PalllOHAMHU B 3aJIEKHOCTI B1J] iX T€HOTUITY 32 T€HOM

MCA4R.



Pe3ynbraroM BUKOHAHHS JIOCIHIHKEHb CTalo BCTaHOBIIEHHs 3Hagymioro (P < 0,05)
BIUIUBY PIBHS TOJIBJII Ta TEHOTUIy CBHHOK 3a reHoM MC4R Ha iX mnopanbIny
BIITBOPIOBAJIbHY 37IaTHICTh 1 JOBEACHO €(DEKTUBHICTh BUKOPHCTAHHS PI3HUX PAIliOHIB
JUISL CBHHOK 3 PI3HAM TEHOTHNOM. EKcnepuMeHTallbHO OOTPYHTOBAHO OUIBIITY
¢()EeKTUBHICTh BUKOPUCTAHHS A omopocy (ikcamifiHUX CTaHKIB 3 MPSIMUM
pO3MIIIEHHSIM y OOKC1, JIJIs1 CBUHEH 3 PI3HUMH TeHOTUIIAMHU.

BusnadyeHo wacToty po3nojiny renotuiB Ta aneniB 3a reHoM MC4R (SNP ¢.1426
G>A) y riopuaHuX CBUHEH MO€IHAHHS BenuKka Oiy1a X janjapac (anenb G y miiocaigHii
BUOODPIII 3ycTpiuaBcs yacrime B 1,86 pasu mopiBasiHO 3 aneneM A, mpu P < 0,001), a
HaiOUbI nomupeHuM rerotuniom 0yB MC4R-AG. PiBenp mosiMopdizmy 3a JaHUM
reHoM OyB JOCTaTHIM JUId OpOBeAeHHs acoriiatuBHUX nociimkeds (PIC =0,35).
BcranoBneHo, 110 BIUIMB T€HOTHITY Ta PiBHS TOJIIBIII HA TIOKa3HUKH POCTY Ta TOBIIUHY
IIMAKY Y PEMOHTHUX CBHHOK MNPOSBIISEThCS MovMHatoun 3 Biky 4 wicsii (P < 0,05).
HaiiGinbpry xuBy Macy y Bill 4 Ta 6 wmicsauiB Oyno 3agiKCOBaHO y Ipyll TBAapUH 3
reHotuniom MC4R-AG mnpu Bucokomy piBHi roxiBm (P < 0,01), npore ms rpymna
BiJIpi3HsIACh 1 HaiOLIbIIOr0 ToBIMHY KKy (P < 0,05). Ha cepenHbo1000Bi IPUPOCTH
rIOpUIHUX PEMOHTHUX CBHHOK 3a BECh MEPI0J] BUPOLIYBaHHS BlJ HAPOIKEHHS JI0 BIKY
BOCBMHU MICSIIIB OYJI0 BCTAHOBJICHO BIUTMB B3a€MOJIii OpPraHi3oBaHUX (akTopiB (piBEeHb
roisii + resorur; P = 2,78*107°).

B3aemonist (akTopiB reHOTHMY Ta TOAIBII MijJ 4Yac BUPOIILYBAaHHA CBMHOK Maja
CYTTE€BUM BIUIMB Ha Psi/i MOKa3HUKIB O3HAK BIJTBOPIOBAJILHOT 3JaTHOCTI CBUHOMATOK, a
came: Ha Oaratommianicts (P =0,001), Mmacy mpumiony mopocsT Mpy HApOIKEHHI Ta
Bimryuenni (P = 1,18*10° ta P = 9,02*10°), cepenHro Macy mopocsTH IIPU HAPOIKEHHI
(P =9,87*10° ta P = 4,95*107), BUpIiBHAHICTb THi3/a IPU HAPOJPKEHHI Ta BijaydeHHi
(P=0,002 Ta P=5,58*10"°) «kinekicts Bimmyuenux nopocar y raism (P =0,042),
cepelHbOoI000BHI MIPUPICT MopocaT Bix HapomkeHHs g0 28 muiB (P =2,43*10°9).
CBUHKH, SIKUX BUPOILIYBaJIM HAa HOpMOBaHOMY paiuioHi 1 manu reHotunt MC4R-AG, nicns

OJIep>KaHHS B1J HUX OMOPOCIB MEPEBUILYBAIM MOKA3HUKHU TBApUH 3 reHoTunom MC4R-



GG na 20,1 % 3a macoto rHi3aa npu HapopkeHHi (P = 0,008) ta Ha 9,3 % 3a cepeTHBOIO
Macoro nopocsatu npu HapomkenHi (P = 0,035).

[Ticns BimmydeHHs mopocat cBuHoMatku 3 reHotunoMm MC4R-AG (mopmoBaHa
TOMIBJIA TiJ 4Yac BHUPOINIyBaHHs) mepeBaxanu rpymy 3 reHoturnoM MC4AR-GG 3a
CepAHLOIO Macol mopociatu mpu Bimaydenni wHa 83% (P=0,001), Ta 3a
CepeIHbOI000BUM MPUPOCTOM BiJ HapokeHHS mo0 28 mi6 — Ha 8,0 % (P =0,003).
HaBmaku, B yMoBax BHUCOKOTO piBHS rofiBmi TBapuHH 3 reHoTunoM MC4R-GG manu
BUIIY MPOJYKTUBHICTh 3a TaKUMHU O3HaKaMHM SK OararoriigHicth — Ha 12,6 %
(P =0,023); maca THI3ma TOPOCAT NpPU HAPOKEHHI Ta BijrydeHHi — Ha 224 %
(P =1,41*10"°) Ta 27,0 % (P = 5,82*10*); cepenns maca mopoCATH IIPHU HAPOKEHHI Ta
Bijryuenni — Ha 11,0 % (P =5,71*10%) ta 13,0 % (P < 8,24°); KinbKicTh Biay4eHHX
nopocst —Ha 16,2 % (P = 0,014) Ta 3a cepeTHOA000BUMH IIPUPOCTAMH BiJT HAPOHKCHHS
10 Bigmyuenns — Ha 13,4 % (P = 2,55*10). Takum uuHOM, IpH BigOOPi A1 BiITBOPEHHS
cBuHOK 3 reHotnnoM MC4R-GG, HeoOXximHO 3a0e3neuntH iM miasumeHuid Ha 10 %
PiBEHB TOJIIBJI BITHOCHO 10 HOPM.

BcranoBneno, mo edexT B3aeMojli opraHizoBaHuX (aKTOPIB MPOJOBKYBaB
BITUBATH Ha HA )KMBY MacCy MOPOCAT HABITh MICHISI iX BINTYYCHHSI — CHJIA BIUTHBY Ha KUBY
macy y Bimi 60 Ta 90 amiB cranosuia BimnosimHo n? =42,95% (P =4,28*10°) Ta
n? = 18,84 % (P = 0,007). 3Hauyminii BILIMB OpPraHi3oBaHUX (aKTOPiB, B3ATHX OKPEMO,
BUSIBJICHO JIMIIIC JIJIsl P1BHSI TOA1BII1, SIKMI TOCTOBIPHO BIUIMBAB HA KHUBY Macy OTOMCTBA
y Bimi 60 guis (P = 0,02).

Tun po3MimieHHst (ikcaliifHOTO CTaHkKa y OOKCi il OMOpOCY BIUIMBAB Ha BCI
MOKa3HUKH, sIKI BU3HAYAIM TPU BiJTy4eHH1 opocsT. [Ipu npsmMomMy po3MiliieHH1 CTaHKa,
ceuHoMaTku 3 reHoTunoM MC4R-GG manu Outblily KiUTBKICTh BIINTYYEHHX MOPOCST Ha
19,7 % (P = 0,003), 6ib1ry Macy ruizaa npu BimrydenHi Ha 23,0 % (P = 0,002) ta kparry
30epexkenicte mopocat Ha 14,5 B.1m. (P =3,75%107) nopiBHAHO i3 CBMHOMATKaMH 3
reHotunioM MC4R-AG nipu aiaroHaabHOMY po3MILIEHH] (DIKCAIIHHOTO CTaHKA.

baraToruiiHiCTh CBUHOMATOK yBeACHHMX y cTago 30uibmmmiack (P <0,05) micns

BIIPOBA/DKCHHI y TOCMOAAPCTBI PI3HMX pAalliOHIB TOMIBII i1 TBAapUH 3 PI3HUM



TE€HOTHUIIOM, @ Y KOMITJIEKCI 13 3aMIHOIO J11arOHaIbHUX (DIKCALIMHUX CTAHKIB JIsI OTIOPOCY
Ha CTaHKU 3 NOPSIMHUM PO3MIMICHHSAM, TaKOXX BJIAJIOCh OTpUMATH OUIBIIY KUIBKICTh
BiJUTY4CHHX TIOPOCAT y CBMHOMATOK Mepmroonopocok (P < 0,05) Ta miIBUITUTH KUBY
macy THi3na npu Bimmydensi (P < 0,05).

EdexTuBHICTh 3aNpONOHOBHHUX 3MIH Y TOJIBIII PEMOHTHHX CBUHOK Ta THUITY
¢ikcaniifHUX CTaHKIB JUIsi CBUHOMATOK 3 YpaxXyBaHHSM iX T€HOTHILY IiATBEPIKY€ETHCS
OTPUMaHUM €KOHOMIYHMM edekToM. Bin cBuHOMATOK, siki Manu reHotunn MC4R-GG, na
BUPOIIyBaHHI OTPUMYBAJIH TT1JIBUIIICHUH PaIliOH FO1BII1, yTPUMYBAJIUCH IT1]T 4aC OMOPOCY
Ta JakTamii y (QIKCAllifHUX CTaHKax 3 MPSAMUM PO3MILICHHSIM OYyJI0 OTPHUMAaHO
eKOHOMIYHMI edekT y posmipi 13385,76 rpH. Ha OJIHYy CBMHOMATKY 3aJisHy Y

JTOCITIIKEHHSAX.

Knrouoei cnosea: csuni, SUS scrofa, Benmmka Oima X jaHapac, CBHHOMATKH,
nopocsta, Mmapkep-acouiioBana cenekuiss, SNP JIHK-mapkep, MC4R, piBeHb T'OJIBIIL,
B3aEMOJIISI TEHOTHUII-CEPEIOBUIIE, CTAaHKUA JIJIT OMOPOCY, BIATBOPIOBAJbHA 3aTHICTH,

PUPICT, TOBIIMHA IIHKY.

ABSTRACT

Sukhno T.V. Influence of melanocortin 4 receptor gene and paratypic factors
on growth and reproductive capacity of pigs.

Thesis for obtaining the Ph. D. degree in specialty 204 «Technology of production
and processing of livestock products». Poltava State Agrarian University, Poltava, 2024.

The problem of saving resources, reducing costs and increasing the efficiency of
using animals to minimize harmful effects on the environment during the production of
livestock products is becoming a global problem today. A necessary condition for
increasing the efficiency of pig production is the definition and analysis of factors related
to the productivity and reproductive capacity of pigs. Such factors are divided into genetic

and paratypical, however, these two types of factors usually interact with each other -
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genetic potential can be realized only under appropriate environmental conditions,
therefore, when studying the influence of various factors on the growth, development,
productivity and reproductive capacity of pigs, it is necessary to take into account the
interaction of genetic and non-genetic factors.

In recent years, the idea of «precision feeding» of pigs, which includes optimizing
the ration of pigs according to their genotype, has gained relevance. Another important
condition for the effective management of the pig industry is the implementation of
appropriate conditions for keeping animals depending on their genotype.

The dissertation theoretically summarizes and experimentally substantiates the
peculiarities of the interaction of the MC4R gene and the level of feeding of pigs during
raising on their growth, development and further reproductive capacity, as well as the
interaction of the farming factor (the type of placement of fixation pen in the farrowing
box) and the genotype of sows DNA-marker MC4R on indicators of their reproductive
ability. The effectiveness of different levels of feeding hybrid pigs in rearing, depending
on their genotype, has been scientifically substantiated.

Research on the topic of the dissertation was conducted during 2020-2024 in the
conditions of Maxi 2010 LLC of the Poltava district and region, the pig breeding and
selection laboratory, and the genetics laboratory of the Institute of Pig Breeding and Agro-
industrial Production of the National Academy of Agrarian Sciences, certified according
to DSTU ISO 10012:2005.

The aim of the work: to determine the influence of the MC4R DNA marker
genotype, the level of pig feeding and the interaction of these factors on the growth and
development of sows and their reproductive capacity after farrowing, as well as to to
evaluate the influence of farrowing pens on the productivity of sows with different
genotypes.

To achieve the goal, the following tasks were set:

- carry out typing of the pig herd by the DNA marker of the melanocortin 4 receptor
gene and form sub-experimental groups with different genotypes depending on the results

of molecular genetic studies;
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- to investigate the indicators of growth and fat thickness of experimental pigs, to
evaluate them according to selection indices, probits and indicators of the intensity of
formation, tension and uniformity of growth;

- to investigate the reproductive capacity of sows with different genotypes for the
MCA4R gene and different levels of feeding during rearing;

- to investigate the peculiarities of growth and development of piglets obtained
from sows of different genotypes at different levels of feeding;

- to investigate the influence of the type of farrowing pens for sows on their
reproductive capacity depending on the genotype of the pigs;

- to improve the technology of production of pig products at the farm of "Maxi
2010" LLC, taking into account the obtained research results;

- to determine the economic efficiency of the conducted research.

The object of the study was the effect of genotype and feeding on the growth,
development and reproductive capacity of pigs, the effect of the interaction of genotype
and type of farrowing pens on the productivity of sows.

Laboratory and field studies were carried out to fulfill the assigned tasks; the
genotypes of experimental young pigs were determined according to the MC4R DNA
marker, experimental groups with different genotypes and feeding levels were formed,
the growth indicators and own productivity of hybrid pigs were investigated, the
experimental herd was evaluated according to breeding indices. After receiving the
farrowings, the reproductive capacity of sows with different genotypes was evaluated at
different levels of feeding in rearing, and the influence of these factors on the growth of
their offspring in the postnatal period was determined. At the next stage, after obtaining
the second farrowing from the experimental sows, their reproductive capacity was
evaluated depending on the influence of the genotype and the type of fixation pens for
farrowing. According to the results of the conducted research, the technology of rearing
young pigs in the farm was improved and changes to the equipment for farrowing were

proposed. The positive effect of the results of the work carried out is confirmed by the
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established additional economic effect and the increase in the economic efficiency of
obtaining rearing piglets in the experimental groups.

The scientific novelty of the obtained research results is that for the first time the
influence of the interaction of the MC4R gene genotype and the level of feeding of piglets
on their live weight during growing at the age of 6 and 8 months and on the average daily
growth from 4 to 8 months after birth was determined; for the first time, the influence of
the interaction of the MC4R gene genotype and the level of feeding on the indicators of
tension and evenness of growth of piglets during growing was established; for the first
time, the features of the interaction between the level of feeding of piglets during growing
and the genotype of the melanocortin 4 receptor gene on their further reproductive
capacity were determined; for the first time, the influence of the interaction of the factors
of keeping sows during farrowing and lactation (type of placement of farrowing pens)
and the genotype of sows by the melanocortin 4 receptor gene on indicators of their
reproductive capacity was established. New data were obtained on the frequency
distribution of alleles of the melanocortin 4 receptor gene in hybrid pigs of the Great
White x Landrace hybrid. The effectiveness of feeding hybrid gilts with different rations
during growing depending on their genotype for the MC4R gene has been scientifically
substantiated.

The result of the research was the establishment of a significant (P < 0.05) influence
of the level of feeding and the genotype of piglets for the MC4R gene on their further
reproductive capacity, and the effectiveness of using different diets for piglets with
different genotypes was proven. The greater efficiency of using fixation pens for
farrowing with direct placement in the box for pigs with different genotypes has been
experimentally substantiated.

The frequency of distribution of genotypes and alleles of the MC4R gene (SNP
c.1426 G>A) in hybrid pigs of the combination Great White x Landrace was determined
(allele G in the experimental samplies occurred 1.86 times more often compared to allele
A, at P <0.001). The most common genotype was MC4R-AG. The level of polymorphism
for this gene was sufficient for conducting association studies (PIC =0.35). It was
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established that the influence of genotype and feeding level on growth indicators and fat
thickness in young pigs is manifested starting from the age of 4 months (P < 0.05). The
highest live weight at the age of 4 and 6 months was recorded in the group of animals
with the MC4R-AG genotype and a high level of feeding (P < 0.01), but this group also
differed at the largest fat thickness (P < 0.05). The influence of the interaction of
organized factors (feeding level+genotype; P = 2.78*107°) was established on the average
daily growth of hybrid gilts during the entire growing period from birth to the age of eight
months.

The interaction of genotype factors and feeding during the growing of pigs had a
significant effect on a number of indicators of reproductive ability of sows, namely:
number of piglets born alive (P = 0.001), weight of piglets at birth and weaning (P =
1.18*10° and P = 9.02*10°°), average weight of piglets at birth (P = 9.87*10° and P =
4.95*%107), piglets eveness at birth and weaning (P = 0.002 and P = 5.58*10-°) number of
weaned piglets per litter (P = 0.042), average daily gain of piglets from birth to 28 days
(P = 2.43*10°). Pigs that were raised on a standardized diet and had the MC4R-AG
genotype, after receiving piglets from them, exceeded the performance of animals with
the MC4R-GG genotype by 20.1% in litter weight at birth (P = 0.008) and by 9.3% in
average weight of piglets at birth (P = 0.035).

After the weaning of piglets, sows with the MC4R-AG genotype (normalized
feeding during growing) prevailed over the group with the MC4R-GG genotype in piglet
weight at weaning by 8.3% (P = 0.001), and in average daily gain from birth to 28 days -
by 8.0% (P = 0.003). On the contrary, in conditions of a high level of feeding, animals
with the MC4R-GG genotype had higher productivity according to such characteristics as
number of piglets born alive - by 12.6% (P = 0.023); litter weight of piglets at birth and
weaning - by 22.4% (P = 1.41*10°) and 27.0% (P = 5.82*10*); the average weight of
piglets at birth and weaning - by 11.0% (P = 5.71*10%) and 13.0% (P < 8.24); the
number of weaned piglets - by 16.2% (P = 0.014) and by average daily growth from birth
to weaning - by 13.4% (P = 2.55*10%). Thus, when selecting pigs with the MC4R-GG
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genotype for reproduction, it is necessary to provide them with a 10% increased level of
feeding relative to the norm.

It was established that the effect of the interaction of organized factors continued
to affect the weight of piglets even after their weaning - the power of influence on the live
weight at the age of 60 and 90 days was, respectively, n? = 42.95% (P = 4.28*107°) and
n? = 18.84% (P = 0.007). A significant effect of organized factors taken separately was
found only for feeding level, which significantly affected offspring live weight at the 60
days age (P =0.02).

The type of placement of the fixation pens in the farrowing box influenced all the
indicators that were determined at weaning of piglets. When the pens was placed directly,
sows with the MC4R-GG genotype had a higher number of weaned piglets by 19.7% (P
= 0.003), a higher litter weight at weaning by 23.0% (P = 0.002) and better survival of
piglets by 14.5 percentage points (P = 3.75*10°") compared to sows with the MC4R-AG
genotype when the fixation pens was placed diagonally.

The fertility of sows brought into the herd increased (P < 0.05) after the
implementations of different feeding rations for animals with different genotypes, and in
the complex with the replacement of diagonal fixation pens for farrowing with pens with
direct placement, it was also possible to obtain a greater number of weaned piglets per
sow (P < 0.05) and increase live weight of the litter at weaning (P < 0.05).

The effectiveness of the proposed changes in the feeding of gilts and in the type of
fixation pens for sows, taking into account their genotype, is confirmed by the obtained
economic effect. An economic effect of 13,385.76 hryvnias per sow involved in research
was obtained from sows that had the MC4R-GG genotype, received an increased feed
ration during growing, were kept during farrowing and lactation in fixation pens with

direct placement.

Key words: pigs, sus scrofa, Great White x Landrace, sows, piglets, marker-
associated selection, SNP DNA marker, MC4R, feeding level, genotype-environment

interaction, farrowing pens, reproductive capacity, growth, backfat thickness.



