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Busyanu ocobnusocmi ¢hopmysaHHs 2eHeEMUYHOI cmpykmypu 3a B-kaseiHom y cmadi xydobu nebeduHcskoi nopodu. Ha-
npsiMok AocnioxeHHs 0brpyHmMosaHo 3 noesdy Ha me, WO CNoXuBaHHs! MOJIOKa, ske Micmumb [-kaseid A1, cnpusie po3gumKy y
moduHu diabemy | muny, cepuesux 3axeoptosaHb, aymusmy, WITYHKOBO-KULIKOBO20 AUCKOM(OopmMY ma iHWUX 3aX80p08aHHSM.
Uepes ui npuduHu icHye 3pocmaroyuti ceimosuli iHmepec 00 A2-monoka. LJocnioxeHHs nposedeHi 8 nnemiHHOMY penpodykmopi 3
po3seedeHHs meapuH nebeduHcskoi nopodu [1CIT «KomuwaHceke». eHemudHUl aHania mamepianie nposodunu Ha 6asi nabopa-
mopii lHemumymy meapuHHuumea HauioHanbHoi akademii aepapHux Hayk Ykpaitu. eHomunu BPX eusHayanu 3a 00nomMo20K0
memody anenb-cneyugpiyHoi /1P (AS-PCR). Y pesynbmami npogedeHoi pobomu 8cmaHO8IeHO, WO Yacmoma 2emepo3u20mHux
2eHomunie A1A2 y kopie OopigHiosana 38%, somo3uzomHux ATA1 — nuwe 5%, a baxaHux A2A2 — 57%. BidnosidHo yacmomu
anenie dopieHrosanu — A1 — 0,238 ma A2 - 0,762. 3a ymosu peanisauii 3anponoHo8aHoi Hamu MemoduUKU cmeopeHHs cmad mea-
PUH 3 2eHomunom A2A2 byno 3anmaHog8aHO ompumamu y HacmynHOMy NOKOMIHHI meapuH (0040k) HacmynHul po3nodin 2eHomu-
nig: A1A2 — 24%, A2A2 — 76%. BukopucmanHs y 2any3i eidmeopeHHs 2ocnodapcmea byaais, mpu 3 skux manu baxaHuli 2eHomun
A2A2, mpu - A1A2, a 08a — He bynu ouiHeHi 3a 0aHOK 03HaAKOK ChPpUSIIU OMPUMAaHHI y menuub (Opyea eeHepauis) yacmomy
eeHomuny A1A1 — 0%, A1A2 — 34%, A2A2 - 66%. Cmamucmuy4HO 3Ha4ywWoi pi3HUUi Mix dodkamu ma MamepsiMu 3a AaHOK O3Ha-
Ko He ecmaHoeneHo. Yacmoma anenie cmaHoguna A1 — 0,172 ma A2 - 0,828, wo He gidnosidana nepedbayysaHum (Ha
0,052). BcmatoeneHo, wjo cmyniHb 2omo3u2omHocmi 8 cmadi 3pocmae 6id 67,3% y mamepig 00 71,4% y O04OK, pigeHb nonimopg-
Hocmi y nokyci B-kaseiHy ameHwyemscs 6i0 1,56 0o 1,39, mecm 2emepo3uzomHocmi y 060x eeHepauisix 6ye no3umusHuUM. LaHi
2eHemUKO-CmamucmuyHo_20 aHarisy ceidyamb npo 36inbLeHHs y B-Kka3eiHosoMy MOKyCi eemepo3ueomHux 2eHomunie ATA2 ma
Hecmayy 20Mo3U20mHuUX. 3a pe3ynbmamamu A0C/iOXeHb CefleKuioHepaM 3anpPONoHOBAHO NPOBEAEHHSI 26HOMUNYBAHHS 8Cb020
MamoyHo20 hozonig’s cmada ma eukopucmaHHs 0515 8idmMeopPeHHs nuwie NiiOHUKI8 OUiHeHUX 3a 2eHomunom [3-kaseiHy (20Mo3u-
2om A2A2). 3 memoto npuckopeHHs cmeopeHHs cmada meapuH 3 2eHomunamu A2A2 3a [-ka3eiHoM — NPONOHYEMO 8UKOPLCMOBY-
gamu cekcosaHy cnepmy byzaig-niioHuUKig 3 0aHUM 2eHOMUNOM.

Knroyoei cnoea: nebeduHceka nopoda, 2eHomun, kaseiH, byaall, ka3eiH, cenexyis, 2eHemuy4Hi MapKepu
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CborogHi BHACMifOK 3HAYHOrO iHTEpecy [0 acnekTy | kaseiHy iCHye Uinuid  psg  reHeTUYHO  [eTepMiHOBAHMX

3[10POB’S Ta XapuyyBaHHS Ha NOMWUSX CynepmapkeTiB 3'sBns-
I0TbCS HOBi BUAM MOIOKa 3 PisHUMU Xapaktepuctukamn. OgHum
i3 HOBMX NMPOAYKTIB — € MONOKO A2. 3HayHa KiNbKiCTb 3aKOpAOH-
HWX LOCTIMKEHb JOBOAMTD, LU0 BXWBAHHS Takoro MOoKa cnpu-
ATNUBO BAMBAE Ha 300POB'A NioAUHK. [laHa iHHoBaLis peaniay-
€TbCS HA MOJIOYHNX (hepmax LINsSXoM BinbOpy KOpiB 3 romMo3u-
rOTHUM reHoTunom A2A2 3a B-kaseiHom [1]

3a pocnimkeHHsMW nposeaeHUMn 'y BenukobpuTanii,
OCHOBHa MeTa skux Oynma fgocniguty mponopuii BapiaHTiB f-
kaseiHy B MONoLj, sike peanisyeTbCs Y po3gpibHii Toprieni,
BCTAHOBIEHO, IO BOHO MiCTUTb npubnmsHo 0,58, 0,31, 0,07 un
0,03 BapianTiB B-kaseiHa A2, A1, B ta C, BignosigHo [2].

B-ka3eiH € BaXIMBOK YaCTMHO GinkiB MOMoKa, i cTaHo-
BUTb 6nm3bko 37% Big, iXHBOI 3aranbHOI KinbkocTi. Y Mexax B-

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

BapiaHTiB [10]. HannowmpeHiwi cepen Hux A1 i A2, ski HasuBa-
t0TbCA BigNOBIgHO [B-kaseiHom A1 (monoko A1) Ta B-kaseiHom
A2 (monoko A2). €guHa pisHnua Mix A1- Ta A2-MONokoMm - Le
Pi3Hi amiHoKCnOTW B 67-W no3wuii memTugHoro naHuora. Y
LibOMY NONOXEHHI A2-MOMNOKO Ma€e aMiHOKUCIOTY NPOMiH, Todi Sk
A1-monoko — rictuauH [16, 17]. Mpu nepeTpasBnexHi A1- Monoko
NpU3BOAMUTL [0 BMBIMbHEHHS MENTWAY, SKAA Mae Hassy [-
kasomop@iH-7 (BCM-7). I3 cnoxmBaHHSM Takoro Moroka npo-
ABMAKTLCA 3ananeHHs, giabet | Tuny, cepueBi 3aXBOPHOBaHHS,
ayTu3M, LUIYHKOBO-KULLIKOBUIA AMCKOMOPT Ta iHWI 3axXBOpHo-
BaHHS y CroXuBaya. 3 Li€i NPUYNHM iCHYE 3pOCTaloumii CBITOBUN
iHTepec oo A2-monoka. [3, 4, 11, 14].

Ak Hacnigok npogaxi A2-Monoka y AesKuX KpaiHax CBiTy
3HauHo 3pocnu. Crig 3a3HaumMTK, L0 LjiHa Ha Take MOMOKO BULLA

3
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Ha 39% Big 3BuuaiHoro. fAk pesynbTart, akuii dipmu A2 Milk,
HambinbLLOro BMPObHUKa A2-Moroka Y CBITi, CTanu HalLiHHILK-
MU Ha HOBO3enaHACbKii (oHAoBIN Bipxi [5].

B Iranii peanisyetbca npoekT «lnnovazione nella
produzione lattiero-casearia con utilizzo di latte A2A2 e verifica
degli effetti benefici sulla salute umana», meToto sikoro € 3axuct
reHeTUYHOro BiOPI3HOMAHITT MOMNOYHMX MOPIA BENUKOI poraToi
Xy£obw Ta JoCnifKeHHs BnMBY Moroka 3 -kaseiHom Tuny A2,
Ha 3[0POB'S CMOXMBAYIB, ePEKTUBHICTb NEPEPOOKM MOMOYHMX
NPOAYKTIB Ta Ha IXHIO AKICTb. [POEKT BKMKOYAE aHani3 sKiCHWUX
napameTpiB Ta TEXHOMOriYHI acnekTn nepepobku A2-moroka Ta
MPOAYKTIB 3 HBOTO Ta OLLHKY MOXIMBWX BNNKBIB -kaseiHy A2 Ha
300pOB’a NtoanHN [1].

ITaniiceki BYEHi NpoBENM LOCTIMKEHHS LLOAO rOTOBHOC-
Ti CNOXWBaYiB NNATUTW BULLY LiHY 3@ A2-MOMOKO i BCTAHOBMIM
MO3WUTUBHMI pe3ynbTar [6].

OcTaHHi focnimKeHHs [OBOAATb Te, Lo Noau ki cno-
X1Banu MOIoKO, WO MiCTUTb nuwe A2 B-ka3eiH, Manu 3HauHO
MEHLU BMPaXEHi CUMMMTOMM 3amasnieHHsl LUYHKOBO-KULIKOBOTO
TPaKTy, NOPIBHAHO 3 0cobamu, ki CNOXMBAIOTb 3BUYANHE MOIIO-
ko [7, 12, 13, 15].

Y pesynbTarti gocnigKeHb NPOBEAEHUX Ha MULaX, nigT-
BEPIKEHO MO3NTWUBHY ponb A2-monoka y cdepi imyHonorii Ta
mopdororii KuLwkiBHKKa. [8].

[HocnigHukamu JliHKonbHCEKOTO YHiBEPCUTETY BYno npo-
BeleHe MOJENOBaHHS NEPeTBOPEHHS CTada xymobu y nomyns-
uito A2A2 3a B-ka3eiHOM Anst OTPUMAHHS MOJIOKa BiAMOBIOHOI
AKOCTI. PesynbTaTin BKasyloTb Ha Te, LU0 HAHWKYMIA KOEILliEHT
NepeTBOPEHHS CTafa cnocTepiraeTbCs 6e3 BUKOPUCTaHHS reHe-
TUYHOTO TECTYBaHHS!, @ NULLE 3a PaxXyHOK BUKOPUCTaHHS Cnepmu
nnigHUkiB 3 reHotunom A2A2 3a [-kaseiHom. [MporpecuBHe
30iNbLUEHHS CNOCTepiraeTbCs NpW CTpaTerii Ska BKITlOYae TeCTy-
BaHHS KopiB, Tenuub abo BCbOrO MaTo4HOro noronis’s. Kpim
TOMO € PAf PilleHb, K MOXyTb 30iMbLUMTA TEMNW MpOrpecy,
Hanpuknag WTyyHe 3annigHEeHHs TeNuLb CEKCOBAHOK CMEPMOD
nnigHukis A2A2 3a B-kaseiHoM, abo BUCOKMIA piBeHb BMOpaKy-
BaHHsI KopiB 3 HebaxaHumu reHoTunamm [9].

BpaxoBytoum akTyanbHICTb AaHOr0 MUTaHHS Y CBITOBOMY
macliTabi MeTOK Halloi CTaTTi € BMBYEHHS 3MIHW 4acToTy
reHoTUNIB 3a B-ka3eiHoM Xyaobu BITYM3HSHOMO CTada y pesynb-
TaTi peanisayjii po3pobneHnx Hamu 3axogis.

Marepiann Ta Metogu pocnimkeHb. [ocnigxeHHs
NpoBeAEHi B NNEMIHHOMY PenpogyKTopi 3 po3BedeHHs Xyaoou
nebeauHcekoi nopogu TMCIM «KomuwaHceke»  OXTupcbkoro
panoHy Cymcekoi obnacTi'y 2019-2021 pokax.

F'eHeTUYHUI aHani3 maTepianie npoBoaunK Ha 6asi na-
Bopatopii IHcTUTYTY TBapuHHWUTBA HaujioHanbHOI akagemii
arpapHux Hayk Ykpainu. [locnimkeHHs npoBOAUNNCh Ha 3paskax

OHK, oTpumanux 3 BonocsHux nykosuub kopie (n=21) Ta Te-
nmub (n=29) nebeanHcbkoi nopoau. MeHotunn BPX BusHavyanu
3a gonomoroo Metogy anenb-cneumdivHoi NP (AS-PCR).
OtpumaHi y peaynbTaTi amnnicikaLii gpparmeHTn posmipom 244
N.H. BidyanisyBamu 3a JOMOMOTOK FOPWU3OHTANLHOMO ENeKTpo-
topesy B araposHux rensx, nogapbosaHux GpommcTum eTngj-
€M, Nig Aieto ynbTpadioneTy.

MigpaxyHok YacToT anenis NPOBOAWNM i3 BpaXyBaHHAM
KifIbKOCTi FOMO3MIOT | reTepo3nroT, 3HalnaeHUX 3a BianoBigHUM
arnenem 3a opmyrnoto:

P(A)=2N1+N2
2n

Ae N1 i N2 — BignoBigHO YNCMO rOMO3WIOT i reTePO3NroT
ANS [OCMiAXYBAHOro anens;

n —yvucno subipku [10].

3 MeTOI0 OLJiHKM CTATUCTUYHOI AOCTOBIPHOCTI PO3BiKHO-
CTi po3noginie ogepkaHux pesynbTaTiB BUKOPUCTOBYBAmNMN Kpu-
Tepin MipcoHa:

_X(P-T)?
ae: ® — dhakTnyHa KinbKicTb reHOTUNIB;

T — TeopeTnyHa KinbKicTb reHoTMniB [3].
®aKkTyHy (HasiBHY) reTeposWroTHICTb BU3HAYanw LWns-
XOM MPAMOro NigpaxyHKy 3a (opMynot:
N2
Ho=:
OuikyBaHy reTeposnroTHICTb B3Ha4anm 3a hopmymoto:
n

p?

Hg=1- =1

A€ p1, Pa,....pn — vacTotn anenis [10].

[Ons reHeTW4HOi XapaKTepucTUKKU MOTOMIB'S TakoxX Bu-
3Hayanw piseHb romosurotHoci (Ca):

Ca= (p(A)*+p(B)?)*100;
piBeHb noniMopdHocTi, Na:
Na=1/Ca;

TECT reTepo3UrOTHOCTI, BM3HAYamnu LUMSXOM CriBCcTaBs-
NEeHHs BIJHOLLEHb MK EMMIPUYHUMU reTeposuroTamu i emnipu-
YHUMM FOMO3UrOTamMu 3 aHaroriYHUM BiSHOLIEHHSIM, OTPUMaHU-
MW 3@ TEOPETUYHUMW AaHUMK; KoediLlieHT ekcuecy (D) KinbkicHo
OLiHIOE HexBaTKy abo nepebinbLieHHs (haKTUYHOI reTepo3nroT-
HOCTi y [OCRiAXYBaHWUX NOMYNALi B NOPIBHSHHI 3 TEOPETUYHO
po3paxoBaHuM nokasHukom [10].

OtpumaHi pe3ynbTati 06pobnsinm MeTogoM BapiauiiHoi
CTaTUCTMKK 3a JONOMOroto nakeTy nporpam Statistica 6,0.

PesynbTat gocnimkeHb. AHani3 po3noginy reHoTunis
y KopiB NebeaMHCBKOI NOPOAM BKasye Ha Te, Wo Binblie nono-
BuHn (57%) cTtaHoBunn GaxaHi romo3urotHi — A2A2 3a B-
kaseiHom (Tabn. 1).

Tabnuug 1
YacToTa anenis Ta reHOTUNIB 3a NIOKYCOM reHa B-kaseiHy
[eHoTUNN Anenb, of
l'eHepalis Posnogin A1/A1 A1/A2 A2/A2 Al A2 X2
n % n % n %
Martepi (kopoBu) o 1,0 5 8,0 38 12,0 57
0 12 | 6] 76 | 3 | 122 | 58 0238 | 072 0,0525
[Houkm (Tenmy) o 0,0 0 10,0 34 19,0 66
0 08 3 83 29 199 68 0,172 0,828 1,2586
[eTepo3nroTHi reHoTumM Manu yactoty 38%, a roMmo3n- | BaHWM  3HauyeHHsM. Po3paxyHok 3a dopmynow  Xapai-

roTHi A1A1 — nuwe 5%. OB’ekTBHO GinbLLy YacToTy MaB anernb
A2 (76,2%). BukopucTtaHHs KpuTepito X2 JO3BOMNNO BU3HAYNTH
CTYNiHb BiAMNOBIAHOCTI (PAKTUYHOrO PO3NOZINY FrEeHOTUMIB3 OYiKy-
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TBapuH 3 reHotunoMm A2A2 [11], BUKOpPUCTaHHS NMigHUKIB 3
rOMO3WUroTHUM reHoTunom A2A2 3a [-kaseiHom possonuno 6
A1A1

Koposu @ 59,

OTPUMATK B HACTYMHOMY MOKOMIHHI TBApPUH (JOYOK) 3 Takum
posnoginom reHotunis: A1A2 — 24%, A2A2 — 76% (puc. 1).

A1A2 A2A2
38% 57%

e

MnigHukm 3

Tenuui (ao4kn) 0%

A2A2- 100%

24% 76%

Pwc. 1. TnaHoBa YacToTa reHoTMniB TeNuLb

locnogapcTBam perioHy 6yna 3anponoHoBaHa basa aa-
HUX NnigHWKIB NebeanHCBKOI Ta LWBILLKOI Mopia OUHEHWX 3a
reHoTunom B-kaseiHy A2A2 [12], 3a BUKOPUCTaHHS SIKUX MOXITU-
BO byae cenekLitHM LWnsxoM AOCAITY BaxaHoro pesynbraty.

Ha paHuii vac y niggocnigHoOMy rocrogapcTsi B ranysi
BIATBOPEHHS BMKOPUCTOBYBanu BiciM byraiB, Tpu 3 AKX Manu
BaxaHui reHotun A2A2, Tpu — A1A2, a gBa — He 6ynu oujiHeHi
3a JaHoK0 03Hakoto (Tabn. 2).

Tabnuug 2
l'eHoTVN Byrai-6aTbKiB Ta PO3NOAIN reHOTUNIB 3a B-ka3eiHOM iXHIX J0YOK
Knuuka Ta Homep 6aTbka ['eHoTun BaTbka KinbKicTb OLiHEHNX JO4OK ATAT reHOI\qlgquK ADAD
MpoTexe 68159838 A2A2 5 - - 5
lotop 8011946865 A2A2 5 - 1 4
XapicoH 666623864 A2A2 4 - 2 2
Byw 68129315 A1A2 5 - 2 3
Cecpnebnym 68144448 A1A2 2 - 1 1
Jlectep 9695540 A2B 1 - 1 -
MineHiym - 4 - 3 1
Menni 68109123 - 5 - 2 3

B pesynbTarti y Tenuub (apyra reHepadis) yactoTa reHo-
Tuny A1A1 popisHtoBana 0%, A1A2 — 34% (wwo Buwe nepenba-
yyBaHoro Ha 10%), A2A2 - 66% (Lo HWXYe 3annaHoBaHoOro Ha
10%). CTaTMCTMYHO 3HAYYLLOI Pi3HWLi MiX JOYKamu Ta maTeps-
MW 33 0aHOK O3HaKOK He BCTaHOBMEHO. YacToTa anenis cTa-
Hosuna A1 - 0,172 ta A2 - 0,828, wo He Bignosigana nepea-
BayyBaHum (Ha 0,052). BignosigHo [O po3paxyHKy 3a dopmy-
noto Xapgi BaiHbepra y Tenuub BUSBNEHO HEAOCTAYy rOMO3u-
roT Ta nepebinbLueHHs reTepoauroT (Tabn. 1).

BWKOpMCTOBYIOUM FEHETUKO-CTATUCTUYHI MeToau aHani-
3y, LWASIXOM BU3HAYEHHS LMGPOBUX 3HAYEHb TAKUX FEHETUYHUX
KOHCTaHT 5K CTyniHb romo3uroTHocTi (Ca), piBeHb nonimopgHo-

cTi (Na) My Hamaranucs OLHWUTM MepecneKTUBHICTL poboTn 3
CTBOPEHHsI cTag Xyaobu nebemuHCHKOI MOpoay 3 TreHOTMMOM
A2A2 3a B-kaseiHoM. CTyniHb rOMO3WrOTHOCTI B AOCHILKYBaHIN
nonynsuii Benukoi poratoi xygobu 3poctae Big 67,3 y matepis
[0 71,4 y 0OYOK, L0 MOXE CBIAUMTH MPO 3pOCTAHHSA PIBHS KOH-
conigauii. PiBeHb nonimMopeHOCTI (YMCNO eeKTUBHO Ajloumx
anenis —Na) y nokyci B -kaseiHy TBapuH nebeanHCHKOI Nopoau
3MeHLyeTbea Big 1,56 Ao 1,39, WO € NOMYHUM NPY 3MEHLLEHH]
yacTtoTn anens A1 Ta 3pocTtaHHi YactoTu anens A2. Tect reTe-
posuroTHocTi (TT) y 060x reHepauisx OyB MO3MTUBHUM, LLO
CBIiJYMTb MPO [AOCTATHIO YaCTKy reTepo3uroT B MOPIBHAHHI 3
TEOPETUYHO PO3paxoBaHoto (Tabn. 3).

Tabnuug 3
l'eHeTMYHa CTPYKTYpa cTaga xynobw nebemHCbKOi Nopoam 3a NokycoMm B-kaseiy
n Marepi (koposw) [Jloykm (Tenuui)
OKa3HWKU " " n n
haKTUYHi TEOPETUYHI chakTUyHi TEOPETUYHiI

l'eTeposuroTu 8 76 10 8,6
[oMo3MroTn 13 13,4 19 20,7
KoediLjieHT retepo/romosurotu 0,615 0,567 0,526 0,401
TecT reTepo3uroTHoOCTi 0,046 - 0,127 -
Crynib romosurotHocTi, Ca, % 67,3 - 71,4
PiseHb nonimopdHocTi, Na 1,56 - 1,39
KoediuieHT ekcuecy D 0,05 - 0,208
Yacrtka romoaurot, % 61,9 - 65,5

KoediujeHT excliecy (D) ninTBepmxye Lie TBepaKeHHs. Y
LinOMy MOXHa KOHCTaTyBaTH, LLO [aHi reHEeTUKO-CTaTUCTUYHOTO
aHanisy caigyatb npo 30iNblUEHHs Y [(-Ka3eiHOBOMY IOKYC

reTeposunroTHMX reHotunis A1A2 ta Hectadi romo3uroTHux. Lle
NiATBEpAXYI0Tb AaHi HaBeaeHi B Tabnuuj 4.

Tabnuus 4
3HayeHHs1 OCHOBHWX NOKa3HWKIB MIHIIMBOCTI 3@ reHoM B-KaseiHy y cTagi xygobu nebeanHCbkoi nopoau
l'eHepalis Ho He Fis
Marepi 0,381 0,363 -0,050
Jlodku 0,345 0,285 0,208

BucHoBKW. 3rigHO [OaHWX TreHeTWYHUX [JOoCNimXKeHb
BCTAHOBNEHO, WO Yy cTafi nebeanHCbkoi  Mopoau KopoBam

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

npuTamMaHHa 4acToTa rOMO3UroTHOro reHotuny A2A2 3a fB-
ka3eiHoM Ha piBHi 57%, YacToTa romosuroTHoro reHotuny A1A1
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cknagana 5%. PospobrieHa cxema [03BOnsna y HacTynmHOMY | TOBYBAaTW ANS BiTBOPEHHS NUWeE NNiAHMKIB LWBILBKOT Ta nebe-
MOKOMiHHI 36inbLMTK YacTKy BaxaHoro reHoTuny Ha 19%, ane B | AMHCbKOI NOPOAM OLHEHMX 3a reHOTUNOM [B-kaseiHy (romo3uroT
3B'A3Ky 3 HEQOTPUMAHHAM OCTaHHbOi Byno pocarHyTo 36inb- | A2A2). [Ins NpuckOpeHHs CTBOPEHHS CTada TBapwH 3 reHoTu-
weHHs nwe Ha 9%. namm A2A2 3a [B-ka3eiHOM — MPOMOHYEMO BMKOPWUCTOBYBATH

Y nepcnekTuBi NPONOHYEMO MPOBOAMUTW FEHOTUMYBAHHA | CekcoBaHy cnepmy OyraiB-nnigHuMKIB 3 JaHWUM FeHOTUMOM.
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Changes in the genetic structure in the herd of Lebedinian cattle by B-casein genotype

The peculiarities of the formation of the genetic structure of -casein in the herd of Lebedinian breed were studied. The
direction of the study is based on the fact that the consumption of milk containing 8-casein A1 contributes to the development of
human type | diabetes, heart disease, autism, gastrointestinal discomfort and other diseases. For this reason, there is a growing
global interest in A2 milk. The research was conducted on the basis of a breeder for breeding Lebedinian breed of the ALC
“Komyshanske». Genetic analysis of materials was performed on the basis of the laboratory of the Institute of Animal Husbandry of
the National Academy of Agrarian Sciences of Ukraine. Cattle genotypes were determined by allele-specific PCR (AS-PCR). As a
result of this work, it was found that the frequency of heterozygous A1A2 genotypes in cows was 38%, homozygous A1A1 - only 5%,
and the desired A2A2 - 57%. Respectively, the frequencies of alleles were - A1 - 0.238 and A2 - 0.762. When implementing our
proposed method for creating herds of animals with the A2A2 genotype, it was planned to obtain the following distribution of
genotypes in the next generation of animals (daughters): A1A2 - 24%, A2A2 - 76%. The use of bulls in the farm, only three of which
had the desired genotype A2A2, three - A1A2, and two - were not evaluated on this basis - contributed to the heifers (second
generation) frequency of the genotype ATA1 - 0%, A1A2 - 34%, A2A2 - 66%. There was no statistically significant difference
between daughters and mothers on this basis. The frequency of alleles was A1 - 0.172 and A2 - 0.828, which did not correspond to
the predicted (by 0.052). It was found that the degree of homozygosity in the herd increases from 67.3 in mothers to 71.4 in
daughters, the level of polymorphism in the B-casein locus decreases from 1.56 to 1.39, the heterozygosity test in both generations
was positive. Data from genetic and statistical analysis indicate an increase in the 8 -casein locus of heterozygous A1A2 genotypes
BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty
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and a lack of homozygous ones. Based on the results of the research, breeders were offered to conduct genotyping of the entire
breeding stock of the herd and use only producers evaluated by -casein genotype (homozygotes A2A2) for reproduction. In order to
accelerate the creation of a herd of animals with A2A2 genotypes by B-casein - we propose to use isolated by gender sperm of bulls-

producers with this genotype.
Key words: Lebedyn breed, genotype, casein, bull, selection, genetic markers.
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Evaluation of animals for breeding Ukrainian Black-and-White dairy breed was carried out according to the method of linear

classification of type in the breeding farms of LLC "Vladana" and the experimental farm of the Institute of Agriculture of the North-
East of the NAAS (EF IANE). The estimation of cows in the herd of BF "Vladana" (83.8 score) on this set of milk-type traits in com-
parison with peers of the EF IANE (82.3 score) showed a significant advantage of the former with a highly reliable difference of 1.5
score (P <0.001). The average estimate at the level of 84.2 and 83.0 score in cows of the herd of SF "Vladana" and NAAS EF IANE
indicated about fairly good development of their body. The best condition of limbs in animals of the herd BF "Vladana" with 83.5
score and slightly worse than in peers EF IANE (82.5 score) with a highly significant difference of 1.0 score (P <0.001) in favor of the
former. Udder in animals of the breeding farm "Vladana" with an average grade of 84.7 score was on the 2.3 score higher (P <0.001)
compared with peers in the EF IANE (82.4 score). In general, firstborn cows of controlled farms in the BF "Vladana" and EF IANE,
which were classified according to the final type assessment, received an average score of 84.2 and 82.8 of 88 possible for animals
of this age, which corresponded to the level on the international scale "Good Plus". The results of the estimation of first-born cows in
the controlled farms show that the degree of the main descriptive traits development of conformation, provided by the method of
linear classification, differed by significant intra-herd and inter-herd variability. A sufficient level of reliable positive relationship with
milk yield was found both by group traits, except for limbs, and by the vast majority of descriptive traits of the conformation, with
slightly higher correlation coefficients in cows of BF "Vladana". The determined phenotypic correlations between linear conformation

traits and milk yield per lactation indicate about their reliability in the selection of cows by productivity.
Key words: Ukrainian Black-and-White dairy, linear classification, type, conformation, correlation.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.2

According to the requirements of modern progressive
milk production technologies, the conformation of animals
should be as close as possible to the desired type. Confor-
mation typing of livestock was caused by the unification of
methods of keeping, feeding and milking animals in the condi-
tions of technological processes automation. Existing differ-
ences between animals, especially those with conformation
flaws, can negatively affect the elements of technology.

For example, design of the stall related to the size and
bigness of animals, the quality of limbs - limiting factor in loose
housing and milking in the hall. The capacity and uniformity of
the udder morphological traits development - teats position and
length, udder depth and the intensity of milk flow, which deter-
mine factors of the level of automation of milking processes and

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

its multiplicity [2, 3, 9, 13, 25].

Taking into account the features of industrial technology,
certain requirements for cow’s conformation of the desired dairy
type should be as follows: animals must be different by a strong,
dense constitution, harmonious body structure, a straight back,
and a wide loin, a wide and long rump, with a slight slope of the
line from the hook bones to the ischium humps. The limbs of
animals are strong, the pasterns are short, and hocks are dry,
well developed, without pathological thickenings. The desired
udder of a dairy-type cow in the set of morphological traits
should be large in volume, proportionally formed, bath-shaped
and cup-shaped, the size should be characterized by good
development both in width and length, with the spread of parts
far forward along the abdomen and back beyond the thigh line,
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bottom placed at a sufficient distance above the hock joint, the
front part is close to the stomach, and the rear part is high and
firmly attached with a pronounced, deep furrow of the central
ligament, the teats are located in the middle of the udder lobes
at an optimal distance, cylindrical form, the desired length and
thickness, directed vertically downward [7, 8, 12, 15].

The descriptive nature of the body parts provided for
their quantitative characteristics, the level of which indicating the
appropriate degree of approximation of the evaluated animals to
the cow of the desired (model) type. Introduced a quantitative
expression of a single score scale in the system of linear classi-
fication of dairy cattle, a technique that was first established by
breeders of the USA and Canada in the 30s of the last century,
and in the last 35-50 years its updated modern version is inten-
sively used by other countries of the world with highly developed
dairy cattle breeding [17, 20, 23, 26, 22, 27, 28]. The methodol-
ogy was based on the conformation of the model animal as the
aim of selection, and the primary task of linear classification - to
estimate bull-sires by the type of their daughters. As a result of
the assessment, we received a graphic image of the daughter’s
conformation profile of the assessed sires according to descrip-
tive body parts that have important economic and functional
significance.

To implement the new version of the Law of Ukraine "On
Pedigree in Livestock Breeding" in the Sumy region, a linear
classification of dairy cows has been introduced, including the
Ukrainian Black-and-White dairy cow. In addition to the creation
of a database for estimation sires by the type of their daughters,
the purpose of our research was to use linear classification
indicators to obtain objective information about the conformation
of animals in particular herd, to establish the level of develop-
ment, the nature of heritability, the degree of correlative and
phenotypic variability body parts of constitution and udder of
cows, with in order to timely identify undesirable deviations and
shortcomings of conformation traits and operatively affect their
correction by appropriate selection.

Countless scientific studies have proven [1, 6, 14, 16,
22] that the use of Holsteins, when creating the Ukrainian Black-
and-White dairy breed and its further development, will reliably
improve the body type and morphological qualities of the udder.
At the same time, when using all kinds of selection methods, in
the process of crossing livestock of different origins as an im-
proving maternal, was observed the formation of various zonal
types. Therefore, in order to determine the condition of animal’s
conformation of Sumy intrabreed type of Ukrainian Black-and-
White dairy breed at this stage of selection, we have carried out
research by the results of linear classification of two pedigree
herds on its breeding.

Material and methods. The estimation of animals was
carried out according to the method of type linear classification
[5, 11, 22] in the selection herds for breeding of Ukrainian Black-
and-White dairy breed - the LLC "Vladana" pedigree farm and
experimental farm in the Institute of Agriculture of the North-East
of the NAAS (EF IANE). Firstborn cows were assessed at the
age of 2-4 months after calving according to two systems: A — 9-
score with a linear description of individual conformation body
parts; B — 100-score classification system, taking into account
four complexes of selection traits, characterizing: the severity of
dairy type, body development, limbs condition and udder mor-
phological qualities. Each conformation complex was assessed
independently and has its own weight coefficient in the overall
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assessment of animals: dairy type - 15%, body - 20%; legs -
25% and udder - 40%. Biometric processing of experimental
data was carried out according to the formulas given by E.K.
Merkureva [4] on a PC using software.

Research results. The conformation type of dairy cow
differs by a set of traits of the body structure and udder, which in
a holistic combination can provide high productivity of animals
while maintaining good health and their long-term use in modern
conditions of high-tech production processes [3, 9, 10, 12, 19,
21].

In the system of 100-score classification according to
groups of body parts of the conformation characterizing the
dairy type, the physiological ability of the animal to high milk
yield was assessed. Cows of a pronounced dairy type should be
distinguished by angular shapes, good body development,
which is harmoniously combined with proportionally developed
individual parts. Assessment of cows in the LLC "Vladana" herd
(83.8 score) by this complex of traits in comparison with the
peers in the NAAS EF IANE (82.3 score) showed a significant
advantage of the former with a highly reliable difference in 1.5
score (P <0.001), Table 1.

When estimating a group of body parts characterizing
the body, following are evaluated - the animal strength, the
height, depth and body length. A wide chest is an indicator of
the animal health as a whole, it indicates about good develop-
ment of lungs and heart, which provide the functional efficiency
of cows during prolonged productive use. By the body depth,
you can determine the ability of animal to consume a large
amount of roughage as opposed to concentrated. The average
estimate at the level of 84.2 and 83.0 score in cows of the LLC
"Vladana" herd and NAAS EF IANE indicated about fairly good
body development.

The assessment of limbs was considered in the aspect
of animal's ability to loads and free movement. The state of the
rear and front legs and hooves was assessed. The best condi-
tion of limbs was in animals of the LLC "Vladana" herd with an
assessment of 83.5 score and somewhat worse in the contem-
poraries of the NAAS EF IANE (82.5 score) with a highly reliable
difference of 1.0 score (P <0.001) in favor of the former.

When evaluating the dairy system, the udder structure
was considered, preference was given to the traits by which will
depend high milk yield and adaptability to machine milking. In
addition, high quality udder is less vulnerable to injury and dis-
ease. It should be noted that the total number of animal score by
40% will depend on the value of assessment for udder. Accord-
ing to the linear classification, animals udder in the LLC "Vlada-
na" breeding farm was the best with an estimate of 84.7 score,
which on 2.3 score higher compared to peers at the same age in
the NAAS EF IANE (P <0.001).

In general, the firstoorn cows of the controlled farms
"Vladana" and NAAS EF IANE, which were classified according
to the final type assessment, received an average score of 84.2
and 82.8, respectively, out of 88 possible for animals of this age,
which corresponded to the level of "Good Plus ".

A descriptive system of linear assessment gives a clear
idea of the most important body parts development of the cow's
conformation separately from the group ones, which have eco-
nomic (functional, breeding value).

According to this system, definite ICAR [22] traits of the
cow's conformation are necessarily described, included to the
characteristics of group traits of the dairy type, body, limbs and
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udder, taking into account a certain list of shortcomings that are
most often found in animals. When evaluating animals on a
single 9-score scale, the average severity of trait was estimated
at 5 score, and biological deviations towards deterioration in
development with a decrease in score to 1 and, conversely, if

development of the trait increasing, the estimate raised to 9
score. Although the maximum estimate of 9 score did not al-
ways characterize the desired type development of the confor-
mation body part. This included traits such as rump position,
hock angle, udder depth, teat placement and length.

Table 1

The results of linear classification of firstborn cows
Ukrainian Black-and-White dairy breed

BF "Vladana"
Linear conformation traits (n=195) NAAS EF IANE (n=116)

x+S.E. Cv, % x*S.E. Cv, %
Set of traits that characterize: . 83,8£0,15 265 82.3£0,19 288

dairy type
body 84,2+0,13 2,52 83,0+0,21 3,12
limbs 83,5+0,18 2,19 82,540,17 2,82
udder 84,7+0,17 2,54 82,440,18 2,91
Final score 84,2+0,14 2,31 82,8+0,17 2,74
Descriptive traits:  height 7,60,11 19,4 5,7+0,13 31,6
chest width 6,5+0,08 15,7 6,2+0,14 16,4
body depth 7,5+0,09 14,9 6,5+0,11 18,6
angularity 7,2+0,07 11,4 6,1£0,14 19,7
rump angle 4,9+0,05 14,8 5,240,12 171
rear width 6,8+0,09 21,9 5,8+0,12 28,3
Pelvic limbs angle 4,6£0,06 16,4 4,1+0,11 27,9
pelvic limbs posture 6,8+0,11 18,9 5,7+0,12 21,2
hoof angle 5,4+0,07 19,9 4,7+0,09 25,7
Fore udder attachment 7,1£0,09 18,1 5,840,13 23,9
Rear udder attachment 6,7+0,11 211 5,440,12 26,5
central ligament 6,8+0,12 22,0 6,1+0,15 27,9
udder depth 6,6+0,10 24,6 5,5+0,16 31,2
Front teats position 4,4+0,17 31,1 4,940,11 27,8
Rear teats position 4,940,15 243 5,6+0,13 22,4
teats length 5,4+0,10 21,8 5,3+0,08 17,9
Locomotion 7,5+0,12 19,6 6,8+0,14 22,8
Body condition 5,8+0,14 16,4 6,9+0,15 26,7

The results of assessing firstborn cows of controlled
farms indicate that the degree of development the main descrip-
tive traits of conformation, provided for by the method of linear
classification, was distinguished by significant intra-herd and
inter-herd variability.

The evaluated animals of the "Vladana" breeding farm
are characterized by well-defined height (7.6 score), body (7.5
score), angularity (7.2 score), position (4.9 score) and rear width
(6.8 score), fore (7.1 points) and rear (6.7 points) udder parts
attachment, central ligament (6.8 score), udder depth (6.6
score), locomotion (7.5 score) with the best characteristic of
traits, determining the dairy production of cows.

The problematic issue of animals herd in the "Vladana"
breeding farm was the condition of limbs and hooves, which
required a solution by selecting of sires evaluated by type.

The firstborn of the NAAS EF IANE herd were character-
ized by significantly smaller stature, well-developed body, de-
sired at the optimal level, rump position, tight attachment of the
fore and slightly above the middle rear udder parts, a sufficient
strength level of the body structure and dairy type severity.

Sufficiently high coefficients of variability of individual
descriptive body parts of the conformation indicate the need to
improve them in the part of animals of the studied Ukrainian
Black-and-White dairy breed at the present stage of selection.

One of the main factors of successful breeding in the
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dairy cattle population was the level of correlative variability,
including linear traits of the conformation associated with milk
productivity, which was constantly confirmed by scientific re-
search both by domestic scientists and throughout the world [2,
3,9,10,17,19, 21, 26, 28].

Considering the importance of correlation in the selec-
tion of dairy cattle for conformation type, the relationships we
identified between linear traits and milk yield of firstborn cows
within the controlled herds showed the existence of a reliable
correlation between the assessment both for individual com-
plexes of conformation traits and for the overall assessment of
the 100-score system of linear classification, Table 2.

A sufficient level of reliable positive relationship with milk
yield was found for group fraits, excluding limbs, with slightly
higher correlation coefficients in the BF "Vladana" cows. Highly
reliable correlations with milk yield demonstrate the severity of
dairy type of firstborn cows of the BF "Vladana" and NAAS EF
IANE, respectively (r = 0.411 and 0.375; P <0.001), similarly the
body development (r = 0.399 and 0.259; p <0.001), the quality of
udder morphological traits (r = 0.384 and 0.312; p <0.001) and
final score (r = 0.404 and 0.361; p <0.001). This made it possi-
ble to assure the breeders of these farms in the effectiveness of
the linear assessment use in the process of selection animals
according to indicators of the conformation type.
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Table 2

Relationship of the firstborn cows assessment of Ukrainian Black-and-White dairy breed
with milk yield in 305 days of lactation

BF "Vladana"
Linear conformation traits (n=195) NAAS EF IANE (n=116)
rtm, tr rtm, tr

Se't of traits that characterize: 0.41140,051 8,05 037540 067 5,60
dairy type

body 0,33940,053 6,39 0,25940,073 3,55
limbs 0,18620,063 2,95 0,241+0,073 3,30
udder 0,384+0,061 6,29 0,31240,070 4,46
Final score 0,404+0,062 6,52 0,361+0,068 5,29
Descriptive traits: height 0,255+0,061 4,18 0,355+0,068 5,16
chest width 0,085+0,067 1,26 0,055+0,071 0,77
body depth 0,32920,065 5,06 0,282+0,065 4,34
angularity 0,41920,060 6,98 0,383+0,064 5,98
rump angle 0,121%0,071 1,70 0,092+0,077 1,19
rear width 0,32910,064 514 0,248+0,062 4,00
Pelvic limbs angle -0,088+0,073 1,21 0,132+0,076 1,73
pelvic limbs posture 0,285+0,065 4,38 0,232+0,062 3,74
hoof angle 0,16620,074 2,24 0,187+0,076 2,46
Fore udder attachment 0,315+0,072 4,38 0,275+0,073 3,77
Rear udder attachment 0,246+0,075 3,28 0,204+0,077 2,65
central ligament 0,328+0,072 4,56 0,288+0,072 4,00
udder depth -0,087+0,072 1,21 -0,092+0,077 1,19
Front teats position -0,127+0,075 1,69 -0,113+0,074 1,53
Rear teats position -0,114+0,071 1,61 -0,093+0,074 1,26
teats length -0,047+0,073 0,64 -0,05540,076 0,72
Locomotion 0,34520,076 4,54 0,23940,067 3,57
Body condition -0,278+0,069 4,03 -0,24310,073 3,32

A positive relationship with milk yield was observed for
the vast majority of descriptive traits of the conformation similar-
ly within the controlled farms, since they are a kind of group
reflection: stature (r = 0.255 and 0.355), body depth (r = 0.329
and 0.282), angularity (r = 0.419 and 0.383 ), rump width (r =
0.329 and 0.248), pelvic limbs posture (r = 0.285 and 0.232),
fore udder attachment (r = 0.315 and 0.275), central ligament (r
=0.328 and 0.288), locomotion (r = 0.345 and 0.239).

As for such traits as udder depth, teats position and
length, they correlated negatively with milk yield, however, the
level was not confirmed by statistical reliability. A negative and
highly significant correlation was found in both experimental
herds between body condition and milk yield (r = -0.278 and -
0.243). Our data are consistent with similar studies by foreign
scientists. Thus, in studies by Alphonsus et al. [18] the genetic
and phenotypic correlations between body condition and milk
yield were -0.465 and -0.370, respectively. According to Tapki
and Ziya Guzey [27], the genetic and phenotypic correlations
between body condition and traits of milk productivity (milk yield,
milk fat and protein) turned out to be negative with variability

from -0.29 to -0.34 and from -0.19 to -0 21. Similar negative
genetic correlations between body condition and milk yield (-
0.34), milk fat (-0.45) and milk protein (-0.39) were obtained by
Zink et al. [28].

Thus, the determined phenotypic correlations between
linear traits of conformation and milk yield per lactation indicate
their reliability in the selection of cows by productivity.

Conclusions. The use of linear classification technique
in the breeding process of improving Ukrainian Black-and-White
dairy cattle was a reliable and effective means of objectively
determining the breed features of the cow’s conformation type.
Installed low scores and significant values of variability of indi-
vidual descriptive traits indicate the need to introduce monitoring
of their development and effective selection of sires in order to
correct them.

A positive relationship has been established between
the main linear traits characterizing the conformation type and
the level of milk productivity will contribute to effective breeding
in the selection of animals for these traits.
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XmenbHuvui Jleonmil Muxaiinoeuy, 0Kmop CiflbCbk020cno0apchKuUX HayK, npoghecop

XmenbHu4uli Cepeili JleoHmitioguy, kaHdudam CinbCbK020CN0AaPChKUX Hayk, cm. guknaday

CamoxiHa €ezeHis AHamoniigHa, kaHOudam CifibCbk020cn00apChbKUX Hayk, 0oueHm

Cymcebkull HayjoHaneHul agpapHull yHisepcumem (Cymu, YkpaiHa)

LllepbuHa OneHa BikmopigHa, kaHOudam cinbcbk020cn0dapcukuX Hayk, doueHm

XepcoHcbKull OepxagHuUll azpapHO-eKOHOMIYHUU yHieepcumem (XepcoH, YkpaiHa)

Ocobnusocmi ekcmep’epHO20 Muny Kopie-nepeicmok yKpaiHCbKoi YOpHO-PsI60i MOMOYHOI nopodu y iXHboMy ¢he-
HOMUNOBOMY 38’°513KY 3 8eIUYUHOI HadoK

OuiHka meapuH 3 po36edeHHs yKpaiHCbKOi YOPHO-Ppsboi Momo4YHOT nopodu nposodunacs 3a MEMOOUKOK MiHIUHOT Knacugi-
kauii muny e nneminHux 3asodax TOB ,BnadaHa” ma docnidHomy 2ocnodapcmei IHcmumymy cinbCbko20 20cnodapcmea nigHivHo20
cxody HAAH (4T ICITIC). Ouinka kopie cmada 13 ,BnadaHa” (83,8 6any) 3a yum KOMNIEKCOM 03HaK MOSIOYHO20 Muny y NOPIGHSIHHI
3 posecHuuysmu [ ICITIC (82,3 6any) 3aceidyuna icmomHy nepesagy nepwiux 3 8UCOKOOOCMOBIpHOW pisHuyelo 1,5 bany
(P<0,001). CepeldHs ouiHka Ha pigHi 84,2 ma 83,0 6anu y kopie cmada [13 ,BnadaHa” ma [ ICITIC ceidyums npo docmamHbo
0obputi pozgumok ixHbo20 mysnyba. Kpawul cmaH KiHuigok y meapuH cmada 13 ,BnadaHa” 3 oyiHkoto 83,5 bany i dewo 2ipwud y
posecHuyp A ICITIC (82,5 6any) 3 sucokodocmogipHoto pisHuyero y 1,0 6an (P<0,001) Ha kopucmb nepwux. Bum’s y meapuH
nnemiHHo20 3ago0dy ,BnadaHa” 3 cepedHbor ouiHkoto 84,7 bany Ha 2,3 bany euwe (P<0,001) y nopigHsiHHI 3 posecHuysmu I
ICITIC (82,4 6any). 3azanom koposu-nepsicmku nidkoHmponbHux 2ocnodapcme 13 ,Bnadawa” i A ICITIC, ki knacugikosaHi 3a
(hiHanbHOK OUjHKOI muny, ompumanu cepedHiti 6an 8idnosidHo 84,2 i 82,8 i3 88 moxnusux Onsi meapuH Ub020 iKY, wio sidnosidae
3a MiXHapoOHOK WKanoto pigHio “dobpe 3 nacom”. Pesynbmamu OuiHKU Kopig-nepeicmok nidkOHMpPObHUX 20cnodapcme cgio-
yams, W0 CMyniHe PO38UMKY OCHOBHUX ONUCOBUX O3HaK ekcmep’epy, hepedbayeHux MemoOuUKoH MiHIliHOT Knacudbikayil, 8i0pIi3Hs-
I0MbCS 3HaYHOK 8HYMpicMadHoK ma MixcmalHOK MIHAUBICMIO i3 BUWUMU NOKa3HUKaMU OUiHKU y Kopig-nepgicmok 13 ,BriadaHa’.
Locmamnit pigeHb docmogipHo2o dodamHo20 383Ky 3 HA00EM BUSBEHO SIK 3@ epyno8UMU O3HaKaMU, 3a BUKITIOYEHHSIM KiHUIBOK,
mak i 3a nepesaxHoto bifbLLICMI0 ONUCOBUX 03HaK ekcmep'epy, 3 0elo suwuUMU KoedbiuieHmamu Kopensyili y kopie 13 “BnadaHa”.
BcmaroeneHi ¢heHomunosi kopensiuii Mix niHiGHUMU 03Hakamu ekcmep’epy ma HadoeMm 3a nakmauiio ceiddams npo ixHwo Hadil-
Hicmb npu cenexyii kopie 3a NPoOyKMUBHICIO.

Knroyoei cnosa: ykpaitcbka YopHO-psba MOMOYHa, NiHiliHa Knacudikauis, mun, ekCmep’ep, Kopenasyis.
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Y[IK 636.22/28.081.14

TPUBANICTb XUTTA KOPIBVMOHO‘-IHOII' Xyoosu
3ANEXHO Bl OLIHKA NIHINHWX O3HAK BUMEHI

XmenbHu4mit NleoHTin Muxannosuy

LOKTOP CinbCbKOrocnogapCuKkiX Hayk, npodecop
CyMCbKMiA HALliOHANbHWIA arpapHUiA yHIBEPCUTET
ORCID: 0000-0001-5175-1291

E-mail: khmelnychy@ukr.net

KapneHko BorgaH Mukonanosuy

acnipaHT, cneuiansHicts 204-TBMMT

CyMCbKMiA HaLliOHANbHWIA arpapHUi yHiBEpCUTET
ORCID: 0000-0002-9942-5863

E-mail: karpenkobogdan95@gmail.com

HagedeHo pesynbmamu AocrioxeHb 3 BUBHEHHS 3aeXHOCMI MPUBanocmi Xumms Kopie yKkpaiHChbKoi YOpHO-ps6OI MOIoY-
Hoi (YYPM) ma eonwmuncekoi () nopid ei0 pigHs OUiHKU MIHIGHUX O3HaK, SIKi Xapakmepu3yrmbs MOPGONOoSidHi SKOCMi 8UMEH] y
3azarbHili cucmemi niHitiHOT Knacubikauii excmep’epHo2o0 muny. Ekcnepumenmu nposedeHo y cmadi 2ocnodapcmea [T “bypurck-
ke” TMidnicHigcbko20 8iddineHHs: Cymcbkoe0 palioHy. 3a pesynbmamamu NiHiliHOI Knacugbikauii onucosux 03HaK ekcmep’epHO20
muny, siKi Xxapakmepuayromb MOPhOIIO2iYHi SKOCMIi 8UMEHI Kopig-nepsicmok niddocnidHUX nopid cmada: NPUKPINNEHHIM NEPEOHIX
YacmoK 8UMEHI, 8UCOMOK NPUKPINMEHHS 3a0HIX YaCmOK, UEeHMPAIbHOK 38 'A3KO0K, 2iIUBUHOK 8UMEHI, pO3mallysaHHAM ma A08XUu-
HOK nepedHix ilioK, 8CMaHO8MIEHO NEBHy CNIBBIOHOCHY MIHUBICMb MiX PiBHEM OUIHKU UUX O3HaK ma mpusanicmio Xumms mea-
PUH. BucokodocmogipHa pisHUUS MiX KOpogaMu, OUIHEHUMU 3@ 03HaKy NPUKPINIEHHs nepedHix 4acmok eumeHi 8 00uH ma 0eg’simb
6anis, docums 3Ha4Ha i cmarosuna 841 (YYPM; P<0,001) ma 810 (I'; P<0,001) OHis. MixnopoOHe nopieHsHHA mpusanocmi xum-
ms Kopig, 3anexHo 8i0 OUiHKU, C8i04UMb Ha KOpUCMb KOpig 20/IWMUHCLKOI nopodu 3 miHnusicmio y mexax 43-159 Orig 3a Hedo-
CMOBIPHOI pi3HUUi. Pi3HUUS MiX HalHWXYO00 Ma HallBUuWOK OUiHKaMu 3a 03HaKy eucomu 3a0Hb020 NPUKPINAEHHS 8UMEHI y Kopie
niddocnidHux nopid cmarosuna 740 (YYPM; P<0,001) ma 810 (I'; P<0,001) dHig TeapuHu 3 OUiHKOK 3@ pO38UMOK UeHMpanbHoOI
36’A3KU BUMEHI HUXY0I0 3a 1-3 banu xugyms, 8idnogidHo Ao ouiHrogaHux nopid, 8id 2089 do 2401 (YYPM) ma 8id 2154 do 2468 (I)
OHig. Koposu 3 oujHkoto dee’amb 6anig 060x nopid eidpisHaombscs Halisuwor mpusanicmio xumms — 2663 dHi (YYPM), nocmyna-
lo4Yuch KoposaM 3 CaMOK HU3bKOK OUiHKoK Ha 754 OHi (P<0,001) ma 2803 dHi () 3 docmosipHuM nepesulyeHHaM Ha 649 OHie
(P<0,001). PisHuusi mix cepedHbOK mpusasnicmio Xumms Kopig 3 ouiHkow des’amb banie ma oujiHkoo 8 00uH 6an 3a 2nubuHy
8UMEHI CmaHo8UMb Y Kopig YKpaiHCbKOi YopHO-psiboi momoyHoi nopodu 739 dwig (P<0,001), y kopie eonwmuHcbkoi — 832 OHi
(P<0,001). Tpusanicmb xumms kopie 060x nopid y cmadi 3anexHo 8id OUiHKU 3a po3maluysaHHsi nepedHix iliok xapakmepusy-
€MbCS HE3HAYHOI0 KPUBOIHIlHOW MiHnugicmio. Tobmo, Halidoswe sukopucmosyromscsi y cmadi koposu 060X nopid 3 cepedHbOK
ouiHkoto 7 banie. Hadani cnocmepicatombscs 8i0XuneHHs 3 HeAoCMOBIpHOK Pi3HUUED Y Bik 3MEHWeHHsT mpueanocmi xumms 3
ouiHkamu 8-9 ma 6-5 banie 3 nepegazor Kopig 20MWMUHCLKOT NOPOAU. IcmomHe 3HUXEHHSI NoKa3HUKa mpusanocmi Xumms y
Kopig po3noyUHaEmMbCs 3 OUiHKaMu 3a UYto 03Haky 8i0 Yomupbox o 00Ho20 baiy. OujHka CniegiOHOCHOI MiHMUgoCcMi 008XUHU ne-
pelHix Oiliok 3 mpuganicmio Xumms Kopig niOKOHMPOnbHUX nopid cgiddums npo me, wo doswe yHKuioHanbHe xumms 6yno y
Kopie 3 cepedHbOI0 OUiHKOI n’amb baris, Wo OOPIBHIOE iXHIli O0BXKUHI Ha PiBHI 5 cM.

Knroyoei cnoea: ykpaiHcbka YopHO-psiba MonoyHa nopoda, 20MWMUHChbKa, MiHIUHI 03HaKu muny, mpuganicms Xumms

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.3

CTBOpeHi B YkpaiHi crnewjaniaoBaHi MOOYHI NOpoau B | rocnofapcTBa 3 PO3BEAEHHs! YKPaiHCHbKOI YOPHO-psboi Monoy-

CyyacHWX yMOBax paLjioHanbHOi rogieni Ta 6e3npue’sisHOrO
YTPUMaHHS 3 JOiHHAM Yy 3ani cTaloTb Aefani KOHKYpPeHTOCnpo-
MOXHUMW Ha PUHKY BUPOOHWMLTBA MOroOKa. [HTpomyKOBaHi TBa-
PWHM TOMLUTUHCLKOI NOPOAY Ta CTBOPEHI BITUM3HSIHI, 3@ paxyHoK
BUKOPUCTAHHS MOMMHANBHOMO CXPeLLyBaHHs, MiLTBEPAXYHTb
Lie CBOIMM BUCOKMMU pe3yrnbTaTamy MONOYHOI NPOSYKTUBHOCTI
OKkpemux rocnogapcTs. Tak, 3a gaHumu aepxnnempeectpy 2019
poky [2] ctaHom Ha 01.01.2020 p. Hagin KOpiB FOMUTUHCHKOI
nopoau ctapga O "MepnuHa Typii", BonuHcbkoi obnacri, cTa-
HOBMB Yy cepeaHboMy 12356 kr, a kopis-nepsictok — 10910 «r,
MAT "Arpo-Coto3", [IHinpoBcbkoi, BignosigHo — 10783 ta 9601
kr, TOB "TepeanHe", Kuiscbkoi — 12142 Ta 11572 «kr, CTOB
“MpomiHb", Mukonaiscekoi — 10843 ta 9915 kr, TOB "Monoko
BiTun3HK", Cymcbkoi — 10008 ta 10230 kr, I "Maicc", Xmenb-
HuUbkoi — 10474 Tta 9954 kr, CTOB "Arpoko", Yepkacbkoi —
10153 Ta 8800 kr ta MCI1 "ABaHrapa”, YepHiriBcbkoi obnacti —
10173 Ta 8360 kr. [ecatutucsuHwit pybik mogonanu Takox
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Hoi nopogw. [lo Hux BigHocsTees TOB "Mporpec”, 3 Hagoem no
cTagy Ta y BiLi nepLoi nakrauii, BignosigHo — 10276 Ta 9985 kr
1a O "MepnuHa Typii", BonuHcekoi obnacti — 10920 ta 9670
kr, CTOB "Ykpaina", TepHoninbcekoi — 11662 ta 11230 kr, TOB
A® "TMicuaHcbka", Xapkiscbkoi — 11213 ta 10200 kr. IcHye 3Hauy-
Ha KinbKiCTb rocrnoAapcTB 3 NPOAYKTUBHICTIO 8-9 TUeAY Kr Moro-
Ka.

HapoluyBaHHsi cnagkoBOCTi FOMLUTUHCHLKOT nopoan 6es-
3anepeyHo Npu3BOAUTb A0 36iMblLIEHHS MOMOYHOI NPOZYKTMB-
HOCTI, NPOTe BMCOKOKPOBHI KOPOBM CTatoTb Binblu BuGarnnemMu
[0 YMOB rogisni Ta yTpumanHs. KpiMm Toro, BUCOKa MexaHisayis
TEXHOMOMYHWUX NPOLECIB Ta 3POCTaHHSA CMafKoBOCTI rOMLUTUHA
3a cBigveHHamMuM BaraTbox gocnimkeHs [3, 18, 20, 25, 35, 40, 41,
52] BNNUBAIOTb Ha 3HWXKEHHS TPUBANOCTi NPOAYKTUBHOTO BUKO-
PUCTaHHS Ta XUTTS KOpiB. TOMY B Cy4acHUX YMOBaX iHTEHCMB-
HWX TEXHOMOriN BMPODHWLTBA MOMOKA MOKA3HWKM [OBrOMITTS
KOpiB MOMOYHMX NOPIA 3aMatoTb BaXIIMBY NaHKy B €KOHOMIY-
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HOMY NaHLI03i PO3BUTKY rany3i CKOTApCTBa, OCKIMbKW Bif HUX
iCTOTHUM YMHOM 3anexuTb peHTabenbHiCTb Moro BedeHHs [7,
12]. 3aBAsKM BUCOKIM EKOHOMIYHIA BAroMOCTi, [OBrOBIYHICTb
Byna 3apeecTpoBaHa HaLjoHaNbHUMW MOSTOYHUMM acoliaLlismm,
K cenekuinHa o3naka [13, 51].

lMopanblua nepcnekTMBa MOSIOYHMX rocnogapcTs Ykpai-
HW HemoxnuBa 0e3 HapoOLLyBaHHS TEHETUYHOTO MOTeHLUiany
NPOAYKTUBHOCTI MaTOYHOrO NOrONiB'A 3@ PaxyHOK BUKOPUCTAHHS
Cy4acHUX METOLIB Cenekuii, OOQHMM i3 SKWX € BMKOPUCTaHHS
TONLUTUHCBKUX MAIGHWKIB 3apYDiKHOrO MOXOMKEHHS. Y LbOMY
acnexTi Npo4yKTUBHE LOBroNiTTA MOMIOYHUX KOPIB CTAE OHWM i3
FONIOBHUX KPUTEPIiB €(heKTUBHOCTI BEiEHHS MOMOYHOMO CKoTap-
cTBa.

3a cBigYeHHsMU rpynu HayKOBLB, JOBrONITTA KOPIB He-
00xigHO po3rnsapaTV Sk CKMagHy i LinicHy 03HakKy, sika AeTepMmi-
HYETbCS HWU3KOHO CMaAKOBMX Ta NapaTunoBuUX YMHHWKKIB [4, 5, 10,
14, 17, 24, 27, 37, 38]. Ockinbkn cenekuioHepiB LikaBnsTb
03HaKW, SKi YCNaaKoBYHTbCA, BUPILIEHHS npobnemu JOBroniTTS
33 paxyHOK CMagKoBMX YWMHHMKIB YCKNAOHSETHCA SKpa3 yepes
HW3bKY YCMAJKOBYBAHICTb O3HAK, LU0 MO0 XapaKkTepusyioTb,
0c06nMBO CTOCOBHO 10 TPMBANOCTi XMTTS. CBITOBI AOCTIMKEHHS!
nigTBEPMKYIOTb OaHy BRacTWBiCTb. 3a AaHUMK aBTopiB [47]
CTYNiHb MIHMMBOCTI YCNaAKOBYBAHOCTI TPUBANOCTI XMUTTS CTaHO-
Buna 0,01-0,36 3anexHo Big nopoau i MeToay AOCTIMKEHHS.
ABTOpamMK iHLWWMX JOCHiMKeHb MOBIAOMNAETLCS, WO YCNaaKoBy-
BaHICTb TPWMBANOCTi KUTTS KOPIB FOMLUTMHCHKOT NOPOAM Bapiko-
Bana Big 0,05 go 0,07 [49], koedbilieHTV ycnagkoByBaHOCTI Y
TBapWH CUMEHTarnbCLKOI nopoam Yexii nepebysann y mexax Big
0,04 go 0,05 [57], a ronwTuHeekoi — Big 0,03 go 0,05 [58].

lMpobnema NpoAYKTUBHOMO AOBrOMITTS MOMIOYHOI XyA06M
Y CBITi iCHye 4aBHO, TOMY CeneKLioHepy akTUBHO BEAYTb MOLLYK
meTogiB Ans ii BupileHHs. OgHuM i3 3acoliB, KM 103BONSE
BMpiLLyBaTK npobnemy TpuBanocTi xuTTs, € fobip Ta nigbip
TBApPWH 33 O3HaKamu eKcTep'epHOro TUMy, OCKINbKU MOTUBALLS
LibOr0 3ax0Ay IPyHTYETbCS Ha iCHYBaHHI CMiBBIGHOCHOI MiHMMBO-
CTi MK CTaTAMU eKCTep’epy Ta MokasHukaMmu TpUBarnocTi BUKO-
pucTaHHs Kopis [8, 26, 34, 43, 48, 49, 56, 57], y Tomy uuchi i
MiX 03HaKamu BUMeHi Ta gosronitts [29, 31, 32, 33, 34, 35].

MMpy BM3HAYEHHI 3B'A3KY MK OLIIHKOK NiHIMHWUX O3HaK
BUMEHI Ta TPWBAMICTIO KUTTA KOPIB YKPaiHCbKOi YOPHO-psboi
MOIOYHOI NOPOaAU BCTAHOBMEHO, IO KOPOBU 3 BULLMMU OLLiHKa-
MU 32 CTaH PO3BUTKY MOPEOMOriYHNX O3HAK BUMEHI — MiLHOCTI
NPUKPINNEHHs NepeHix YacTok (8 6anis), BUCOTU NPUKPINMEHHS
3afHix YacTok (8 Banis), BUpPaXeHOCTi LieHTpanbHoi 38'A3kM (9
anig) Ta rmubuHu BuMeHi (9 Ganis), MaloTb ICTOTHY nepesary
3a TPUBATICTIO XUTTS, NEPEBULLYIOYM TBAPUH 3 CAMOIO HU3BKOKO
OLiHKOI Ha 762-970 gHiB. 3a OUHKOK MiHIAHOI cTaTi — po3Mi-
LLIeHHs NepeaHix Aok, y CTadi rocnoapcTaa HalgoBLLe BUKO-
PWCTOBYBanMCs KOPOBYU 3 OLiHKOW M'ATb Banis (2337 gHis) [32].

3a NiHIHOIO OLIIHKOI0 MKEPCENChKNX KOPIB BCTAHOBIEHO
3HaYHi MOMIpHI Ta CWMbHI MO3UTWBHI TEHETUYHI Kopensauii Mix
OinbLIiCTO 03HaK BUMEHI Ta (PYHKLiOHANbHUM XUTTSM KOpIB
crapa (sig 0,23 pgo 0,63) [44]. AsTopu [45] 3a AOCRigXEHHAMM
MEKCUKAHCBKUX TOMLUTUHIB MPOMOHYIOTb BKIIOYUTA M'ATb MiHii-
HWX O3HaK (LUMpWHA rpyded, LOBXWHA LifOK, LeHTparbHa 38'A3-
ka, TeKCTypa Ta rmmbuHa BUMEHI), SIKi MO3UTUBHO KOPEMoBany 3
TPUBANICTIO NPOAYKTUBHOIO XUTTS, Y SKOCTi HENPAMUX NPEauK-
TOpIB AOBIONITTS.

AsTopu [50] nepekoHaHi, Lo HENPSIMUIA TEHETUYHWIA LO-
Oip 3a 03Hakamu MMOMHM BUMEHI, PO3MILLEHHS 3afHIX GiNoK,
TEKCTYpU BUM'S, SKOCTI KICTOK, NEPEAHbOr0 MPUKPINEHHs Bu-
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MeHi, rnubuHu Tyny6a Ta WUpWHKU rpyaer MOXyTb NPU3BECTU A0
KOpEenbOBaHOrO POCTY AOBrOMITTS TOMTUHCLKMX KOPIB Y Tponi-
YHWX YMOBaX.

3anpoBamkeHHs METOAMKM NiHiAHOT Knacudikauii y ce-
NEKUiNHMA Npouec NOMIMLUEHHs YKPaiHCbKUX MOMOYHUX NOpig
[39] po3Bonsie BUSBMTY BaxaHWin PO3BUTOK TUX MIHIAHMX O3HAK,
BiJ AKUX 3aNeXuTb TPWUBANICTb XKUTTS TBApUH, o6 BpaxoByBa-
K iX B npoueci gobopy Ta nigbopy. Tomy MeTor Halnx focni-
[KEHb CTarno BMBYEHHS 3aNEXHOCTi TPUBAMOCTI XUTTS KOpiB
YKpaiHCbKOi 4opHO-psi6oi MonouHoi (YUPM) Ta ronTUHCBKOI
(1) nopig Big piBHA OLiHKK MNiHIHWX O3HAK, SKi XapaKkTepu3yrTb
MOpAONOriyHi SKOCTi BUMEHI y 3aranbHiil CUCTEMI MIHINHOT Kna-
cudikaLlii ekcTep’epHOro Tuny.

Matepianu Ta MeTogM pocnipkeHb. EkcnepumeHTa-
NbHi JOCAimKEeHHS NpoBeAeHi y cTadi rocnogapcTsa KoMnaHii
“Ykpnenadapmir’ MM “BypuHcbke” MNignicHiBCLKOro BigdineHHs
CymcbKoro paiioHy 3 po3BedeHHs! YKPaiHCbKOi YOPHO-psboi
monouHoi (n=278) Ta ronwtuHebkoi (n=293) nopig. OuiHka
€KCTep'epHOro TUMy KOpiB-NEPBICTOK NPOBOAMNIACS 38 METOAM-
KO MiHiHOI Knacudikauii [39] 3rigHO OCTaHHIX pekomeHgaLii
ICAR [46] y BiLi 2-4 micsiLiB nicns oTeneHHs. EkcnepumeHTans-
Hi MOKa3HMKM OnpaLboByBanu MeTogamu BioMeTpUYHOI cTaTuc-
Tikm Ha TK 3a copmynamm, HaeegeHumn E. K. MepkypbeBoii

[9].

Pesynbtatn gocnigxeHb. OuiHka MopdonoriyHnx o3-
HaK BUMEHI KOPIiB MOMOYHMX NOpiA B CUCTEMI NiHINHOI Knacudi-
KaLii 3aiimae BU3HaYHe MicLe, OCKINbKW Y (iHanbHiN OUiHLi TURY
ii nuToma Bara cknapae y 6inbluocTi kpaiH ceity 40% [42]. Hay-
KOBWW Ta NPaKTUYHMI [OCBIS Cenekuji MonoyHoi Xyaobu Heoa-
HOPa30BO NiATBEPLXYBaB, WO MOPQOMOriYHi 03HaKN BUMEHI €
HanbINbL BaXKMMBAMM | HAZIAHAMM EKCTEP'EPHUMM NOKA3HMKa-
MW BMCOKOI YAIMHOCTI Ta TexHomnoriYHocTi kopis [23, 35, 36, 28,
22, 30, 62]. BaxaHe BUM'St KOPOBM MOFOYHOTO TUMY B CYKYMHOCTI
MOpPEONOMiYHNX O3HAK MOBWHHO BYyTW BenukuM 3a 06'emMoM,
NponopLjinHO ChopmMoBaHNM, BaHHO- abo YaLonogibHoi dopmu,
BENUYMHA XapaKTEPU3YETLCH PO3BUTKOM SIK 3aBLUMPLLKK, TaK i B
JOBXWHY, 3 PO3MOBCIOMKEHHAM YacTMH [Janeko ynepeg no
YepeBy i Ha3aj 3a NiHil0 CTerHa; AHO PO3MilleHe Ha JOoCTaTHil
BifCTaHi Bif 3emni, nepegHs YacTUHa BUMEHI LWiNbHO Npunsrae
[0 YepeBa, a 3aHs BUCOKO i MiLiHO NpUKpinneHa 3 YiTko Bupa-
KEHO, TnMOOKO0 BOpO3HOK NIATPUMYKOYOI  3B'A3KM;  GiNKK
pO3TalLOBaHi Y LEeHTpi 4acToK BUMEHI Ha ONTUManbHIi BiACTaHi,
UMniHApoBOi chopMu, BaxaHOi AOBXWHM | TOBLUMHM, CNPAMOBaHI
BEPTUKaNbHO BHU3 [23].

3a pesynbTaTamu MiHiHOI Knacudikavii onncosux 03-
HaK eKCTep'epHOro TUMy, sKi XapakTepusylTb MOPEOMOriyHi
SKOCTi BUMEHI KOpiB-nepBicTOK niggocnigHux nopig craga MM
“BypuHCbKe”: NPUKPINNEHHSM NepeaHiX YacTOK BUMEHI, BUCOTOI0
MPUKPINMIEHHS 3aHIX 4YacTOK, LiEHTParbHO 3B'A3KOK0, rnbu-
HOK BWMEHi, pO3TallyBaHHAM Ta [LOBXWHOK NepefHiX Lilok,
BCTAHOBIEHO MEBHY CMiBBIAHOCHY MIHITMBICTb MiX PIBHEM OLIHKM
LiMX O3HaK Ta TPUBANICTIO XUTTS TBAPUH.

OpHa i3 [ocUTb BaXIMBMX OMUCOBMX O3HAK BUMEHI,
MPVKPINNIEHHS NepeaHboi YacTWHU OO YepeBa KOpOBM, OLjHI0-
€TbCS 32 MILHICTIO, fiKa XapaKTepusyeTbCs KYyTOM, L0 YTBOPIO-
€TbCS Ha MicLi Lboro 3'eaHaHHs. Camy BMCOKY oujHKy (9 6aniB)
33 PO3BUTOK L€ CTaTi OTPUMYE TBApWHA, Y K0T BUM'S XapakTe-
pU3YETLCS NOCTYNOBUM NEPEXOOM 3an03UCTOI TKaHUHW nepes-
HbOI YaCTMHM Yy YepeBO 3a [ONOMOroK 3'efHykouMx 6OKOBMX
3B'130K 3 YTBOPEHHAM Tynoro kyta euworo 3a 161° [60]. MiuHe
MPUKPINMEHHS BUMEHI 3a 3BMYail BIOPIHAETLCA  BigMIHHUM
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PO3BWUTKOM NEPEOHIX 4acTOK, BaHHOMOAIOHOW hopmoto i, 3a
CBiJYEHHSM HayKoBMX [AOCTifXeHb, AOCTOBIPHO KOPEMoE 3
MOIOYHOK MpoAyKTUBHICTIO [16, 28, 29, 30, 32]. ®yHKuioHanb-
HOKW OCOOMMBICTIO MILHOTO MPWKPINMEHHs MepeaHix 4acTok
BUMEHi € 3anobiraHHst 00BUCAHHIO AOrO 3 BiKOM.

PesynbTaTit OLiHKM 03HaKK NPUKPINMEHHS nepeaHix vac-
TOK BWMEHI (puC. 1) 3acBiguMnM HasBHICTb CMIBBIGHOCHOTO
3B'A3Ky MK PO3BMTKOM L€l 03HaKM Ta TPMBAMICTIO XKUTTS KOPIB
OLiHIoBaHMX nopig. [ocTosipHa pisHMUA MiX KOpoBamu, OLjiHe-
HUMM B OMH Ta AeB’siTb 0aniB, JOCKUTbL 3HaYHa | cTaHoBuna 841
(YYPM; P<0,001) Ta 810 (I'; P<0,001) gHis. MixnopoaHe nopis-
HSIHHS| TPUBArOCTI XWUTTS KOPIiB, 3an€XHO Bif OLliHKW, CBiAYMTbL
Ha KOPUCTb KOPIB FOMLITUHCHKOT MOPOAM 3 MIHMMBICTIO Y MEXax
43-159 fHiB 3a HeLOCTOBIPHOI pi3HULL. PO CYTTEBMI BNNWB Ha
TPUBANICTb XUTTS KOPIB O3HaKW NOBILOMNSETHCA Y AOCHIMKEH-
HAX 3apybixHMX aBTOpiB. Tak, 3a OLiekN KOpiB MKepCeiChbKoi

KinbkicTb 6aniB
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CepepaHsA TpMBanNicTb XMTTA(AHIB)

MOPOAM BCTAHOBMEHO HaMBMILWA 3B'A30K MiX MPUKPINMEHHS
nepeaHix YacToK BUMEHi Ta (OYHKLOHANBHUM XUTTAM 3 TeHETH-
YHUMKM KopensuisMi 3a meplui Tpu nakTauii BignosigHo 0,23;
0,63 Ta 0,33 [44]. 3a OUjHKOIO FEHETUYHUX MAPAMETPIB iTaniicb-
koi Bypoi WBILbKOi MOMOYHOI Xya06u [53] BCTAHOBNEHO CUNBbHY
MO3UTUBHY FEHETUYHY KOPENsALilo MiX MPUKPINNIEHHS nepegHix
yacTok BumeHi Ta Hagoem (0,45), ane He3HauHOW0 — 3 ChyHKLio-
HanbHoto foBrosiuHicTio (0,10).

HacTynHa niHiiHa 03Haka «BMCOTA 3aAHLOMO MPUKpIn-
NEHHs BMMEHI» aHaroriyHo 3 MOMEepPeaHbOo TakoXK BUKOHYE
YTPUMYHYY (OYHKL, He JO3BOMNSOYM BUMEHI 3 BIKOM 3BUCHYTMU.
BaxaHuit po3BMTOK AaHOI CTaTi OLHIETHCA HamBULLMM Hanom.
PisHuus MiXX HaMHKYOI0 Ta HAMBWLLOK OLHKaMM 3a AaHOH
03HaKoI0, fika OTPUMaHa 3a pesynbTaTamMm HallX JOCTiIXeHb Y
kopiB migaocnigHux nopig, craHosuna 740 (YYPM; P<0,001) Ta
810 (I'; P<0,001) gHis (puc. 2).

Dyxe miyHe
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n=32; 2524+98,4
n=66; 2437+42,6
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2000 2500 3000

Mpumimka: TyT i Hapani — m — yKkpaiHcbka YopHO-psiba MomnoyHa nopoaa;

W - TONWTUHCbKA NOpoAa.

Puc. 1. CniBBigHOCHa MiHNMBICTb GanbHOI OLIHKK ONUCOBOI 03HAKM TUMY «NPUKPINJIEHHA NepeHiX YacTOK BUMEHI»
3 TPMBAnNICTIO XXUTTA KOPIB NiAKOHTPONLHUX Nopia
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KinbkicTb 6aniB
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Puc. 2. CniBBigHOCHa MiHNMBICTb GanbHOI OLIHKM ONUCOBOI O3HaKM TUNY
«BUCOTA NPUKPINNEHHA 3aHIX YaCTOK BUMEHI» 3 TPUBANICTIO XXUTTA KOPIB NiAKOHTPONLHUX Nopia

LleHTpanbHa 3B’a3ka (nigTpumytoya 3B'Aska, po3dinbHa
Bopo3Ha) € HACTYMHO MIHIRHOK 03HAKOK BUMEHI Y KOpiB MOSIO-
YHOI XyZobw, fka Takox MOB'i3aHa 3 YTPUMaHHSAM MOro Ha Bif-
noBigHiA BUCOTI. BUCOKO po3TalloBaHe BUM'A Haf MiArnorow
nonerwye onepaTopy MiAroTOBKY 1Oro [0 npouecy AOiHHA Ta
3anobirae nig 4ac NeXaHHsl OXONMOMKEHHID i TpaBMyBaHHIO.
Bucoke postaluyBaHHs BUMEHI, 3 rnuboKow, MiLHow, Aobpe
BUPQXKEHOK Ta BWUCOKO MIQHATOK LIEHTPANbHOK 3B'A3KOK €
BaxaHnM po3BUTKOM O3HaKM 3 HAMBULLOK OLiHKOW Y 9 Banis.

Wnanu rictorpamu (puc. 3) nNokasykTb, WO CepeaHs
TPUBANICTb XWUTTS KOPIB MiAAOCNIAHMX NOPIG iICTOTHAM YMHOM
3anexuTb Bi PIBHA OLiHKA 3@ 03HAKy «LeHTparibHa 3B’A3kay.
TBapuHM 3 OLHKOK 33 PO3BMTOK LIEHTPanbHOI 3B'A3KM BUMEHI

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcureTty

HWxqoto 3a 1-3 Banu XuByTb, BIANOBIAHO A0 OLiHIOBAHMX MOPIA,
Big 2089 no 2401 (YYPM) Ta Big 2154 go 2468 (I') aHis. Koposu
3 OLiHKOK AeB'aTb 6ani 060X nopig BiAPI3HAIOTECH HANBULLOK
TpUBANICTIO XUTTS — 2663 gHi (YYPM), noctynaroumch kopoBam
3 CaMOI0 HW3bKOHO OLjiHKOW Ha 754 aHi (P<0,001) Ta 2803 gwi (')
3 JOCTOBIPHUM NepeBULLEHHAM Ha 649 aHis (P<0,001).

BianoBigHO y3rofkyluuch 3 HawMMu pesyrbTatamu,
Schneider et al. [54] Ta Sewalem et al. [55] BusiBMIN, WO NigT-
prUMytoya 3B'A3Ka rONLUITUHCLKUX KOPIB € OLHOI 3 HaWBaXMuBi-
LUMX O3HaK BUM'S, TaK SIK TBAPUHM 3 HXKYAMM OLiHKaMK (3 BKpan
cnabkumu 3B'si3kami) Maibke y [Ba pasu Binblue pUsNKyKTb
OyTn BMOPaKyBaHUMW, HiXX TBAPUHM 3 BULLAMM OLiHKaMMU.
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KinbkicTb 6aniB
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Puc. 3. CniBBigHOCHa MiHNMBICTb GanbHOI OLiHKM ONUCOBOI 03HAKKU TUNY
«LEeHTpanbHa 3B’A3ka BUMEHi» i TPMBaNICTIO XUTTA KOPIiB NiAKOHTPONLHMX nopia

Po3TallyBaHHa [Ha BUMEHi BIGHOCHO Nignorn SBNSETb-
€A [JOCUTb BAXMNWBOK (DYHKLIOHANBHOK TEXHOMOTYHOK NiHil-
HOK O3HAaKOK MOSOYHOI Xydobu. 3rigHO METOAMKM NiHiAHOI
knacudikauji rnmbuHa BUMEHI OLIIHIOETLCS BIACTAHHIO MiX Bid-
HOCHO YMOBHOI0 MiHi€l0, MPOBEAEHOI HA PIiBHi CKakanbHOro
cyrnoba i gHom BuMeHi. Ak yxe 6yno BigmiveHo BuLe, rmmboke,
BigBMCNe BUM'S 3aBaae GaraTo HE3PYYHOCTEN NP MALIMHHOMY
BOiHHi, 4acTO TpaBMyeTbCs | BinbLL CIPUIHATAMBE O 3aXBOPHO-
BaHHSA Ha MacTuT. BiacTaHb AHa BUMEHI BiHOCHO Mignory 3Hay-
HUM YWMHOM 3aneXuTb Bif NONEPEeaHiX TPbOX 03HaK, sIki BiAnoOBi-
JatoTb 3@ MILHICTb MOro npukpinneHHs. MokasHukW ricTorpamu
(puc. 4) ceigyaTb NPo Te, LIO KOPOBM, Y SKUX BUCOKO PO3TALLIO-
BaHe BWM'S, 3HAYHO MeHLe MiAAalTbCA BKA3aHUM pU3nKaM i
TOMY 3HaYHO AOBLUE BUKOPUCTOBYHOTBCS Y CTaAi NiAKOHTPOIBHO-
ro rocnogapcrtea. PisHuus MiX cepemHbo TPUBANICTIO KUTTS
kopiB 3 OLiHKOI [1eB’siTb DaniB Ta OLiHKOW B oAuH Ban 3a rmu-
OWHY BUMEHI CTAHOBMTL Y KOpIB YKPaiHCHKOi YOpHO-psIboi Mosio-
yHoi nopoay 739 aHie (P<0,001), y kopiB ronwTuHcbkoi — 832
AHi (P<0,001). MixnopoaHe NOpiBHSHHS MOKa3ye nepesary Kopis
FOMLUTMHCBLKOT MOPOAM Hafg YKPaiHCHKOK YOPHO-psibold Momou-
HOK 3a TPMBAMICTIO XMTTH Yy MEXax YCiX 3HauyeHb OLHOK 3a
rMUBMHY BUMEHI, @ 32 AEAKUMI Pi3HMLS Ha iXHI0 KOPUCTb JOCTO-
BipHa. 3a cepeaHbOIo OLiHKOW M'ATb Banis pisHuus cknana 170
AHiB (P<0,05). CniBBigGHOCHWIA TICHWI 3B'A30K IMUOWHW BUMEHI 3
(DYHKLiOHANBHOK AOBrOBIYHICTIO BUSBUNN Y Bypux WeiLiB ITanii
3 reHeTuyHow kopensuilo 0,42+0,10 [69], wo nigTBepaXYye
pesynbTaTh HaLUMX AOCAiMKEHD.

Yeprosa fiHiliHa 03HaKa BUMEHI — po3TallyBaHHS NePeaHix
JilOK, € [OCUTb BaXIMBOIO SIK i3 CEMEKLiHOI TOYKM 30pY, TaK i 3
TEXHONOMYHOI (prc. 5). 3aranom, posMmilLieHHs! AiioK Ha BAM'I MOXe
ByTu: Wmpoke, Malke KBagpaTHe; LUMPOKe nepenHix i 30nmkeHe
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3adHix; 30nKkeHe GiYHMX NpYU HOpMarbHIA BigcTaHi MiX AiAkamm
nisoro i npasoro 6oky; 36nmkeHe posMmilLeHHs BCix giok. Hebaxa-
Ha 5K pyxe brimsbka (0o 6 cm), Tak i gyxe Benuka (binbLe 20 cm)
BiACTaHb MiX BepLUMHaMK giioK. [ifku, ki po3TalloBaHi Ha OnTK-
MarbHii BiacTaHi (12-16 cM), po3MmiLLieHi No LIEHTPY YaCTOK BUMEHI,
BEPTMKAMNbLHO CNPSIMOBAHI BHW3, LMMIHAPUYHOT @60 KOHiIUHOI hopmm
— Hailkpalle 3abesnevytoTb BMMOMA MaLUMHHOTO AOIHHS [23]. Y
cucTeMi NikinHOI knacudikauii Ayxe 6rmsbke abo myxe LIMpoOke
po3TaLLYyBaHHA NepefHix Ta 3afHiX Aok He € KpaLLmm PO3BUTKOM
o3Hakm. [MpoTe, SIKILO BMOMpATK i3 KpaliHix BapiaHTiB, TO KpaLLmit —
Lie LLIMPOKe PO3TaLLyBaHHS HiX By3bke.

PesynbTati fjiarpamu nokasytoTb, LLO TPUBAMICTb XKUTTS
kopiB 060X Mopig y CTaAi MigKOHTPONBHOTO rocnoaapcTea 3ane-
KHO Bifj OLiHKM 33 PO3TaLlyBaHHA NepeaHix AioK xapakTepusy-
€TbCSA He3HaYHOK KPUBOMIHINHOW MiHNMBICTI0. TO6TO HanaoBLLE
BMKOPUCTOBYIOTLCS Y CTafi kopoBu 000X nopig 3 CepemHboio
OLiHKoto 7 6aniB. Hapani cnocTepiratoTbCst BigXUNeHHst 3 Hedo-
CTOBIPHOK PpisHMLet0 y Bik 3MEHLEHHS TPWUBAnOCTi XWTTA 3
ouiHkamn 8-9 Ta 6-5 baniB 3 mepeBarol KOpiB TOMLITUHCHKOI
NopoAau. ICTOTHe 3HWXEHHS MOKa3HUKa TPUBArOCTI XUTTS Y KOpIB
PO3MOYNHAETLCA 3 OLHKAMM 3a L0 O3HAKy Bif YOTMPbLOX [0
opHoro 6any.

AKIWO y3ATW 33 NOPIBHAHHA KpaLLmMii BapiaHT CriBBIgHO-
CHOro 3B'A3KY pO3TallyBaHHA MepefHix AidoK 3 TpuBaniyTio
XUTTS 3 OLliHKOKO 7 6aniB, To AOCTOBIpPHA Pi3HULS PO3NOYMHa-
€TbCA 3 NOPIBHAHHS L€l rpynu KOpiB i3 rpynamu 3 oLiHkowo 5-1
Gan. TBapuHM YKpaiHCbKOI YOPHO-psIGOI MOMOYHOI nopoau
OLiHeHoi y 7 6aniB nepeBaxxanu M'sTb rpyn KopiB 3 ouiHkamu 5-1
an, aki cknamm Big 202 (P<0,01) go 872 gHie (P<0,001), TBa-
PYHW TOMLUTUHCBKOI MOPOAM 32 aHamnoriyHOro MOPIBHAHHSA CTa-
Hoeuna Bif 228 (P<0,01) po 891 aHs (P<0,001).
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HacTynHa niniHa 03Haka BUMEHi — JOBXMHA LiloK, Bif-
HOCUTBCS A0 TEXHOMOrYHMX 03HaK. CyyacHa monouHa xygoba
Pi3HWX MOPIA XapaKTepu3yeTbCs BiANOBIAHO Pi3HAMM 33 PO3Mi-
pamu JOBXMHM MOKa3HUKaMKM nepegHix Ta 3agHix ainok. Jocni-
DKeHHAMM [19] ROBXMHA [iMOK KOpIB-NEPBICTOK YKPATHCHKOI
YOpHO-PsIGOI MOMOYHOI NOpPOAW CTaHOBMNA 5,6 CM, @ TOMLUTUH-
cbkoi 5,8 cm. 3a paHumm pocnimkeHb [11] mopdonoriyHnx
BMaCTUBOCTEN BUMEHI KOPIB LUBILIbKOI MOPOAM Pi3HOrO eKonoriy-
HOTO MOXOKEHHS Y BIlji NepLOoi nakTauii BCTAHOBMEHO, WO
JOBXMHA nepegHix giiok ctaHoBuna 7,5 cM, a 3agHix — 5,5 cm,
a AOBXKMHA AiMOK KOpiB 3aBa3eHux i3 ABCTpil BignoBigHO cTaHo-
Buna 6,7 1a 5,8 cM. Y CUMEHTanNbCbKIUX NEPBICTOK Lji MOKa3HUKK
Byrnv 3a JOBXWHOI nepeaHix Ainok 6,7-7,5 cM Ta 3agHix 6,3-6,9
CM 3anexHo Big poky ouiHku [1]. [ocnimkeHsMn Kopis-nepsicTok
YKpaiHCbKMX YOpHO- Ta YepBOHO psboi MoMouHuX nopig [6]
JOBXMHA NepefHix Ta 3agHix 4iMoK BignosigHoO ctaHoBuna 5,6 i

4,7 7a 5,8 i 4,6 cM. Y KOpiB-NepBICTOK YKPaiHCbKOI YepBOHOI
MOMoYHOI nopoayu [15] moBXMHA NepedHix Aiiok Bapiosana y
Mexax 6,15-6,69 Ta 3agHix - 5,75-6,0 cm.

Ha nigcTaBi ekcnepuMeHTanbHUX AaHUX MiHIAHOT OLiHKK
Ta KOPenauiHWX 3B'A3KIB MiXX HUMM i HaJOEM BCTAHOBMEHO
DaxaHy BMPaXeHICTb eKCTep’ePHOrO TUMy KOpIB-NEPBICTOK CTBO-
PEHOI yKpaiHCbKOI YOPHO-pA60I MOMOYHOI NOPOAM B 3aranbHiil
€[HOCTi OCHOBHWUX OMWCOBMX CTaTel, ki BXOAATb A0 CKnagy
CUCTEMM TiHIMHOT Knacudikayii, 3a KUMKW [QOBXMHA MepegHix
JiNOK Mae CTaHOBUTW 5 ¢M 3 OLjiHKOK nsiTb Banis [21, 23]. AHa-
RNi3ytoumn NoKasHUKK SOCigKeHb KOPIB YKpaiHCbKMX MOMOYHUX Ta
FONLUTUHCBKOI NOpi MOXHA 3pOOMTU BMCHOBOK, LIO [OBXKMHA
nepepHix Ta 3agHix Ainok Bignosigae baxaHoMy TUMy Bapiloun
y Mexax 5-6 cm, LU0 BignoBigae BignosiaHo 5-6 6anam niHinHoi
OLLiHKM.
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Puc. 6. CniBBigHOCHa MiHNMBICTb GanbHOI OLIHKM OMUCOBOI 0O3HaKM TUNY
«[OBXWHA AiNOK» | TPUBANICTIO XUTTA KOPIB NiAKOHTPONbLHUX Nopia

OuiHka cniBBiGHOCHOT MIHMWBOCTI QOBXWUHK NepeaHix Ai-
0K 3 TPUBAMICTIO XWTTA KOPIB NiAKOHTPOMNbHKUX MOpig CBiAYMTb
npo Te, WO [oBLIE (yHKLioHanbHe Xu1TTs 6yno y Kopis 3 cepe-
BHBOK OLJHKO M'ATb Ganis, L0 JOPIBHIOE iXHil BOBXMHI Ha
piBHi 5 cM. 36inblUeHHS OLjHKM 3a JaHy 03Haky Ao 6-9 Ganis y
KOpiB yKpaiHCbKOi YOpHO-Psi00i MONOYHOI NOPOAK BNMHYNO Ha
TPUBANICTb XUTTS HE3HAYHOW Mipoto, Big 42 po 269 aHis, 3
MiHiManbHUM CTyneHeM A0cToBipHOCTI Npu P<0,05 y nopiBHsHHI
3 rpynamu TBapuH, ouiHeHnx y 8 Ta 9 6anis. AHanoriuHe nopie-
HSAHHS KOPIB TOMLUTMHCBKOI NOPOAN OLiHeHMX y maTb Ganis 3
rpynamMu TBapuH OLiHeHMX y 6-9 6anis 3acBigumno pisHuLo y
Mexax 38-241 OHa 3 AOCTOBIPHICTIO NULLE Y NOPIBHSAHHI 3 TBa-
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puHamK oujHeHummn y 9 Ganie npu P<0,05. 3HXEHHS OLiHKN
BMKIMKANO AELLO MEHLLY TPUBAIICTb XMTTS Y KopiB 060X nopig 3
[OCTOBIPHICTIO NULLE NPW MOPIBHSHHI 3 FPYNO0 TBAPUH OLHEHNX
B oguH 6an Ha 396 (YYPM; P<0,001) Ta 309 (I'; P<0,001) gHis
Ta NMpu NOPIBHSHHI 3 TPYNOK0, OLiHEHMX y ABa 6anu 3 pisHuLEeD
BignosigHo 239 (YYPM; P<0,001) ta 183 (I'; P<0,05) aHi.

Y3aranbHioun pesynbTatv JOCHimKeHb BaXNMBO Bid-
MITWUTK, L0 KOXHA i3 OLiHIOBAHMX OMUCOBUX O3HAK Yy KOpiB 060X
nopig YAHWTb BMVB Ha TPUBAMICTb XUTTS 3 PIHOK MIHIUBICTIO
Y MeXax KOXHOI KOHKPETHOI CTaTi.

BucHoBku. 1. BcTaHoBMEHO CRIBBIAHOCHY MIHMMBICTb
6anbHOT OLHKM NiHIMHWUX 03HAK, SIKi XapaKTepuayoTb Mopdono-
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riyHy 6ygoBY BUMEHI, Ta TPMBANICTIO XUTTA KOPIB Y NOPIBHSAMb-
HOMY aHani3i yKpaiHCbKOi YOpHO-psBboi MOMNOYHOI Ta rOMNLUTUHCh-
koi nopia. 3 He3HayHOK NepeBarolo Ta, B OKPeMUX BUNagkax, 3
[OCTOBIPHOK PI3HULEID TBApWH FOMLITUMHCHKOI MOPOAM Manu
nepeBsary Hapg YKpaiHCbKO YOpHO-psbo MOMOYHOK Xydo6oto
3a TPUBANICTIO KUTTS Y 3aNEXHOCTI Bif OLHKM MNiHINHMX O3HAK
BUMEHI.

2. CTyniHb CNIBBIZHOCHOT MIHNMBOCTI MiX PiBHEM OLLIHKN
MOPEONOriYHNX CTaTei BUMEHI Ta TPUBAMICTIO XUTTS TBapuH
3anexana Bif KOHKPETHOI NMiHINHOT 03HaKK.

3. 3agns 30inblUeHHsI TPUBANOCTI XMTTS KOPIB MOJIOY-
HOro cTaja BaxnuBO nigbupaTtn OyraiB-nnigHMKIB 3 BMCOKOHK
OLLiHKOI 33 TWMOM, 0COBIMBO 3 ypaxyBaHHAM GaxaHOro po3su-
TKY NiHINHWX 03HaK BUMEHI Y TXHIX [OYOK.
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Lifetime of dairy cows depending on the assessment of the udder linear traits

The results of research on the dependence of cows lifetime of Ukrainian Black-and-White dairy (UBWD) and Holstein (H)
breeds from the level of linear traits assessment that characterize the morphological udder qualities in the general system of linear
classification of conformation type were presented. The experiments were conducted in the herd of the PE "Burynske" Pidlisnivskyi
branch of Sumy region. According to the results of linear classification of descriptive traits of conformation type, which characterize
the morphological udder qualities of cows firstborn of experimental breeds in the herd: fore udder parts attachment, height of rear
udder parts attachment, central ligament, udder depth, a certain correlative variability was determined between the level of assess-
ment of these traits and the lifetime of animals. The highly reliable difference between cows, assessed on the basis of fore udder
parts attachment at one and nine score, was quite significant and amounted to 841 (UBWD; P<0.001) and 810 (H; P<0.001) days.
Interbreed comparison of cow’s lifespan, depending on the estimate level, testified in favor of Holstein cows with variability in the
range of 43-159 days with an insignificant difference. The difference between the lowest and highest scores for trait - height of the
rear udder attachment in cows of experimental breeds was 740 (UBWD; P <0,001) and 810 (H; P <0,001) days. Animals with the
assessment for the central ligament development of the udder below 1-3 score living, according to the evaluated breeds, from 2089
to 2401 (UBWD) and from 2154 to 2468 (H) days. Cows with estimate in nine score of both breeds have the highest lifespan - 2663
days (UBWD), yielding to cows with the lowest score at 754 days (P <0.001) and 2803 days (H) with a significant increase by 649
days (P <0.001). The difference between the average life expectancy of cows with the assessment in nine score and estimation of
one score for udder depth was 739 days for Ukrainian Black-and-White dairy cows (P<0.001) and 832 days for Holstein cows
(P<0.001). The lifespan of cows of both breeds in the herd, depending on the assessment of the front teats position was character-
ized by insignificant curvilinear variability. That is, the longest used in the herd cows of both breeds with an average estimate 7
score. In further, deviations were observed with an insignificant difference in the direction of reducing lifetime estimated in 8-9 and 6-
5 scores with an advantage of Holstein cows. A significant reduction in lifespan of cows began with estimates for this trait from four
to one score. An assessment of the correlative variability for the length of fore teats with the cows lifetime in the controlled breeds
indicated that the cows had a longer functional life with an average estimate of five score, equal to their length at the level of 5 cm.

Key words: Ukrainian Black-and-White dairy breed, Holstein, linear type traits, lifetime.
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In recent years, interest in the use of peat as a feed supplement has increased, particularly due to its capacity to prevent en-
teric diseases and to stimulate growth in animals and poultries. Peat is an easily available natural material and a source of biological-
ly active substances widely used, not only in agriculture but in human and animal medicine as well. Biological activity of various peat
preparations is associated not only with fluctuations in the chemical compositions, but also with different application techniques.
experiment was carried out on two groups of poultry under the conditions of a poultry farm in the Republic of Moldova. Its purpose
was to determine the use of a feed supplement - peat concentrate as a new unconventional feed ingredient in the composition of
mixed feed for laying hens and its influence on their egg production, average weight and category of eggs. The objectives of the
study included the study of the chemical composition of the peat supplement and the determination of the effect of peat powder
additive on the egg production. The effect of the dosage of the peat preparation in the amount of 1% (experimental group) was stud-
ied and the obtained results were compared with the control group, in which the laying hens consumed the basic compound feed.
The high concentration of active ingredients and the uniqueness of the components of the peat feed supplement, the adsorbing
properties due to the presence of humic acids and lignin in its composition, made it possible to increase the natural immune re-
sponse in laying hens by increasing the egg production of laying hens by 7.2%; by improving the quality of products such as the
average egg weight by 4.72%; egg mass by 12.6%; the height of the egg white by 23.96%; the width of the egg white by 2.14%, and

an increase in colour intensity by 0.43 units, while reducing the cost of food.
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Poultry farming is one of the most intensive and dynamic
branches of the agro-industrial complex among the priority
branches of animal husbandry due to the early maturity and high
meat and egg productivity of poultry with relatively low feed
costs. The development of the poultry industry in the Republic of
Moldova, as well as in the world, shows a clearly pronounced
trend towards an increase in the share of products in the total
mass of livestock products [7].

The main direction of production intensification in poultry
farming is the implementation of the genetic potential of poultry.
At the same time, the high egg productivity of chickens depends
on many factors (breed, adherence to keeping technology, age,
health status, season, etc.), however, the most important of all
factors is feeding.

At present, great importance is attached to the use of
ecologically safe, biologically active elements and preparations
in poultry feeding that have a positive effect on their biochemi-
cal, immunological, hematological and productive indicators [3].

However, there is practically no information on the effec-
tiveness of the use of peat preparations as feed ingredients in
feeding poultry, in particular, in laying hens. Peat is a natural
organic material with various properties, which in its composition
contains natural humic acids, which have a stimulating effect on
the development of useful microflora and which has an unrivaled
advantage: purity and sterility (there is completely no pathogenic
microflora, pathogens, industrial pollution). According to a num-
ber of authors, organic and inorganic substances in peat are in
harmony, combining into a certain chemical "bouquet" [8].

Individual components of peat organic matter are une-
qual in biological activity, the activity of humic preparations has
been studied to the greatest extent [2].

The history of the study of humic substances is more
than two hundred years old. For the first time the German chem-
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ist F. Achard isolated them from peat and reported about them
in 1786 [11]. Therefore, German scientists developed the first
schemes for the isolation and classification of humic substanc-
es, and also introduced the term itself - "humic ".

Humic acids and the creation on their basis of environ-
mentally friendly organic feed supplements for poultry, farm
animals and fish are one of the promising areas for the use of
peat and its derivatives, which determine its practical value [9].
The studies carried out by scientists from different countries
have shown that humic substances in the body of an animal or
of a plant work at the cellular and subcellular level. They pene-
trate into the cell and participate in metabolic processes, opti-
mizing them, they facilitate the passage of inorganic ions
through the intestinal walls, facilitating the absorption of miner-
als necessary for the normal functioning of the body. Thereby,
the stimulating effect of humic substances on individual systems
and the body as a whole is manifested [14, 15].

The use of peat is also relevant because of its adsorp-
tive properties, which are also due to the presence of humic
acids and lignin in it; they are capable of absorbing heavy metal
ions and toxins. The adsorption properties of peat are associat-
ed with the presence of functional groups in the structure cova-
lently bound to the matrix: amine, amide, alcohol, aldehyde,
carboxyl, carboxylate, ketone, phenolic, quinone, peptide and
methoxyl. Also, the adsorptive properties of peat are due to the
presence of polymolecular associates characterized by a more
or less definite organization at the macrolevel, in particular
humic substances (mainly humic and fulvic acids) and lignin
[10].

Bioregulators of humic nature meet all the requirements
for feed preparations: they are relatively cheap, metabolized
with food or water in the body after ingestion, do not accumulate
in organs and tissues, belong to the category of environmentally
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friendly [4]. It has been proved that preparations obtained from
peat are not toxic and not teratogenic [6].

Modern scientific research has established that humic
peat preparations are harmless to animals and humans, do not
have allergenic, anaphylactogenic, teratogenic, embryotoxic and
carcinogenic effects when used in recommended doses. Peat
preparations activate the digestive and metabolic processes in
the body of animals, contributing to the transformation of feed
nutrients into digestible forms, increasing daily milk yield and
weight gain, they can play an important role in solving the urgent
task of expanding the range of ecological cheap preparations.
The possibilities of using peat preparations in animal husbandry
are diverse, but their use as feed supplements is not well devel-
oped.

Material and method of research. In 2019 an experi-
ment was carried out on two groups of poultry [12] under the
conditions of a poultry farm in the Republic of Moldova. Its
purpose was to determine the use of a feed supplement

- peat concentrate as a new unconventional feed ingre-
dient in the composition of mixed feed for laying hens and its
influence on their egg production, average weight and category
of eggs.

The objectives of the study included the study of the
chemical composition of the peat supplement and the determi-
nation of the effect of peat powder additive on the egg produc-
tion. The effect of the dosage of the peat preparation in the
amount of 1% (experimental group) was studied and the ob-
tained results were compared with the control group, in which
the laying hens consumed the basic compound feed (Table 1).

Table 1
Experiment scheme
Feeding features
13000 B
13000 BF + 1,0 kg/t peat feed concentrate

According to the recommendations, the conditions of
feeding, drinking, housing and microclimate parameters in the
experimental groups were the same.

During the experiment, the egg production per average
laying hen was taken into account and determined by dividing
the gross collection of eggs for a certain period by the average
number of laying hens for this period.

The intensity of egg production is a widespread opera-
tional method of expressing the egg production of hens over a
period of time and it is expressed in percentage. The quality of
eggs was assessed by the state of the shell and the air cell, its
height, density and mobility of the egg white and yolk. During
the ovoscopy, the egg was slowly rotated around the major and
then the minor axis in front of the light window of the ovoscope.
Egg weight is an indicator calculated by multiplying the number
of laid eggs by their average weight. The average egg weight
per hen was calculated using the formula: Average number of
eggs for the period x average weight of eggs for the period, g
[9].

The morphological parameters of eggs, under the influ-
ence of various factors, are subject to significant variability, but
morphological characters are distinguished by the greater varia-
bility. Egg mass is the most important physical indicator of nutri-
tional and market value, which determines the productivity of
poultry. The weight of the eggs was determined by weighing
them to the nearest 0.1 gram.
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There is a close correlation between the thickness of the
shell and its strength. For direct measurement of the shell thick-
ness, measurement was made at three points of the egg: in the
middle part, broad and sharp ends. Before the measurement,
the under shell layers were removed.

Feed consumption was determined by periodic and daily
group recording of feed consumption and residues. Feed costs
per 1 kilogram of egg mass were calculated as follows: Feed
costs for the period / weight of eggs x number of eggs.

The data obtained in the experiment were processed bi-
ometrically using a computer, test was performed on data show-
ing significance among treatment means (P < 0.05) [44]. Signifi-
cance was accepted ata P < 0.05 [15].

Results and discussion. The main product of agricul-
tural poultry is the egg [11]. Egg production is the main indicator
of the productivity of laying hens, it is determined by the number
of eggs laid over a certain period of time, and depends on vari-
ous external and internal factors. An important point that relates
to the impact of the external environment and helps the manifes-
tation of the genetic potential of the poultry and its ability to lay
eggs is the process and quality of poultry feeding.

The determination of the chemical composition of the
peat feed supplement, as well as the composition and nutritional
value of feeds that were used in compound feeds for the exper-
iment, was carried out in the laboratory of the Department of
Management and Quality Control of Livestock Products of the
State Agrarian University. The content of macro- and microele-
ments in the studied feed supplement was studied at the Insti-
tute of Chemistry of the Academy of Sciences of Moldova; the
amino acid composition was determined in the laboratory of the
Institute of Physiology and Sanocreatology of the Academy of
Sciences of Moldova.

When analyzing the chemical composition of the peat
supplement (Table 2), it has been found out that the preparation
contains organic matter 65.04%, crude protein 5.06% and crude
ash (mineral substances) 18.77%.

Table 2
Chemical composition and nutritional value of dry
peat supplement, %

Item | Peat supplement
In air dry state
Initial moisture 11.70
Hygroscopic moisture 5.09
Crude protein 5.73
Crude fat 2.26
Crude fiber 14.46
Crude ash 21.26
In the natural state
Dry matter 83.81
Organic matter 65.04
Crude protein 5.06
Crude fat 1.99
Crude fiber 12.77
Crude ash 18.77
NES 45.21
OFU 0.96
EE, MJ 11.86

Particular importance for maintaining normal life pro-
cesses, metabolism and increasing the productivity of poultry is
given to the microelements contained in feed in an easily avail-
able chelated form. At the same time, it is important to realize all
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the properties of these mineral elements, which in turn are
associated with the form in which they are present in feed.
Organic microelements are assimilated better than inor-
ganic ones, they do not reduce the effect of biologically active
feed components, but only if the bond between the metal and
the amino acid is preserved during passage through the gastro-
intestinal tract. The studied mineral composition of the peat
supplement (Table 3) showed a high content of: iron - 2657.0,
calcium - 2104.0, magnesium - 381.0 and potassium - 174.5 mg
/ kg. This microelement is necessary for the synthesis of hemo-
globin, which contains more than half of its reserves in the body.
Table 3
Characteristics of the chemical composition of organic peat
feed concentrate by its macro-and micro mineral composition

Table 4
Amino acid profile in peat feed supplement

Amino acids Dry, glkg Nitrogen, g / kg

Cysteic acid 0.0983 0.0074
Taurine 00414 0,.0046
Aspartic acid 1.2709 0.1337
Threonine 1.0064 0.1183
Serine 0.7789 0.1038
Glutamic acid 1.5481 0.1473
Glycine 1.1965 0.2231
Alanin 1.3788 0.2167
Valine 1.5592 0.1863
Cysteine 0.4400 0.1025
Methionine 0.1406 0.0132
Isolecin 1.0262 0.1095
Leucine 1.3354 0.1425
Tyrosine 0.1694 0.0131
Pheninalanine 0.7013 0.0594
Ornithine 0.0846 0.0179
Lysine 0.6527 0.1250
Histidine 0.4207 0.1139
Arginine 0.5446 0.1751
Ammonia 0.4748 0.3903

Indicators Dry / powder form, mg / kg
Calcium (Ca?" 2104.0
Magnesium (Mg?*) 381.0
Iron (Fe total) 2657.0
Sodium (Na) 56.0
Potassium (K) 174.5
Zinc (Zn) 8.2
Copper (Cu) 6.8
Manganese (Mn) 26.6
Nickel (Ni) 16.7
Cobalt (Co) 225
Chromium (Cr) 0.14
Cadmium (Cd) <0.25
Plumbum(Pb) 2.0
Phosphates (P205) 480.3

The level of iron in the peat supplement is quite high
and exceeds its content in meat and bone and grass meal by
20157.0 mg / kg, and as an oxygen carrier, this element helps to
increase the metabolism of nutrients inside the cell, it is part of a
number of enzymes: cytochrome, catalase and peroxidase.
Lack of iron in the diet leads to the development of anemia, and
in addition to anemia, a decrease in the level of iron in the liver
is registered, where the activity of cytochromes remains almost
unchanged. These data allow us to conclude that the peat sup-
plement contains iron at a high level and in its accessible form,
and therefore is of interest as a component that supplements
this microelement in feed.

The content of cobalt in the peat supplement significant-
ly exceeds its level in meat and bone meal by 1.8 mg/ kg and in
fish meal by 0.249 mg / kg. Cobalt increases the activity of
hydrolytic enzymes, increases the synthesis of nucleic acid and
muscle proteins, and improves the functioning of hematopoietic
organs. The physiological effect of cobalt is mainly due to its
presence in the vitamin B12 molecule.

Peat flour is a source of essential amino acids with a
high content of aspartic and glutamic acids, valine and tyrosine
(Table 4).

When conducting the scientific and economic experi-
ment, the basis of compound feed was made up of corn, wheat,
soybean meal, sunflower cake, the rest of the compound feed
was made up of feed supplements (Table 5).

In the experiment, laying hens were divided into two
groups, each with 13000 heads per group, kept in the same
environmental conditions, in the same feeding conditions and at
the same age: one control group (CG) and one experimental
group (EG).
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During the period of introduction of peat feed concen-
trate into the diet of laying hens, it was found out that the gross
collection of eggs in the experimental group was higher than in
the control group by 674.0 pieces, the greatest value of the
mass of eggs was also noted in the experimental group, while
the difference with the control group was 73.89 pieces (Table 6).

Table 5
Composition of compound feed during
the experimental period, %

Indicators %
Comn 44.0
Wheat 14.0
Soybean meal 10.0
Sunflower meal 35
Sunflower cake 6.0
Soybean ol 1.0
Shell rock 10.0
Premix 20
Chalk 25
DL 68 1.5

Table 6

Comparative characteristics of laying hens' egg production

Indicators Group -

Control Experimental
25.35 342

Number of eggs, pcs. 9604.0 10278.0
Egg mass, kg 612.59 686.48
Broken eggs, pcs. 3.23 3.18

Morphometric indicators of laying hens' eggs are one of
the main indicators of their quality (Table 7). Relative to the
control group, in the poultry of the experimental group there was
a certain tendency to an increase by 0.5% of the egg mass, the
egg white by 0.1%, the yolk by 0.6%, the egg shell by 2.5% and
its thickness by 7, 4%, egg white height - by 1.2%.

The average egg weight was 3.01 g, egg mass - 73.89
kg, egg width - 0.009 cm, and length -

0.089 cm compared to the control group with a differ-
ence of 7.02, 4.72, 12.06, 0, respectively 20 and 1.50% (Tables
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6,7).

Table 7
Technological features of eggs
. . Egg shell thickness, mm
Group | Indicators Mass, g Width, cm Length, cm Air cerlr:;e'ght’ Egg Sh:l" mass, Sharp end il Broad end ?r::?i%it::
X +S, |63.785+1.125 | 4.465 +0.021| 5.938 +£0.035 | 2.431 £0.007 | 8.510+0.154 |0.474 £0.024 | 0.432 £0.019 | 0.438 +0.019
S 8.715 0.165 0.272 0.037 0.846 0.130 0.107 0.107
CG Cv 13.663 3.693 4.575 1.529 9.942 27.391 24.709 24.364
Ss 0.796 0.015 0.025 0.005 0.109 0.017 0.014 0.014
Scv 1.248 0.337 0.418 0.197 1.283 3.534 3.188 3.144
X +S, |66.791£0.704 | 4.474 £0.020 | 6.027 £0.044 | 2.334 £0.004 | 8.475 +0.160 |0.298 +0.011 0.287 £0.014 | 0.299 +0.012
S 5.454 0.151 0.342 0.023 0.877 0.061 0.078 0.065
EG Cv 8.166 3.381 5.680 0.978 10.345 20.305 27.134 21.667
Ss 0.498 0.014 0.031 0.003 0.113 0.008 0.010 0.008
Scv 0.746 0.309 0.519 0.126 1.335 2.620 3.501 2.796

Analyzing the effect of a biologically active feed additive
on the internal technological features of eggs, it has been found
out that the egg white of the chicken eggs from EG had a dens-

er consistency, which is indicated by the height of 23.96%; the
width is 2.14% more than that of the control group, with practi-
cally the same weight (Table 8).

Table 8
Technological features of egg yolk in laying hens
Group Indicators Weight, g Height, nm Width, mm Lungimea, mm pH
Xt5S, 38.49 £0.899 6.47 *0.225 77.98 £1.692 94.27 #2.155 7.13 £0.048
S 4.926 1.235 9.271 11.808 0.260
CG Cv 12.797 19.071 11.889 12.526 3.651
Ss 0.636 0.159 1.196 1.524 0.034
Scv 1.651 2.461 1.534 1.616 0471
X+S, 37.33 £0.680 8.02 £0.474 79.65 £1.850 94.93 £2.379 7.61 £0.085
S 3.725 2.597 10.136 13.038 0.466
EG Cv 9.980 32.367 12.725 13.734 6.119
Ss 0.481 0.335 1.308 1.682 0.060
Scv 1.288 4.176 1.642 1.772 0.790
Table 9
Technological features of egg white in laying hens, X + S,
Group | Indicators Weight, g Height, mm Width, cm Length, c m pH Color indicators
X+5, [18.39£0.329 16.05% 0.502 40.36% 0.435 43.34+ 0.271 6.00% 0.000 8,77+3.007
S 1.806 2.750 2.384 1.483 0.000 16.481
CG Cv 9.819 17.138 5.906 3422 0.000 140.063
Ss 0.233 0.355 0.308 0.191 0.000 2127
Scv 1.267 2.211 0.762 0.442 0.000 18.073
X+5S, |17.58£0.294 15.44 +0.572 40.99 +0.384 43.20 +0.364 6.00 0.000 9.200+ 0.206
S 1.609 3.132 2.103 1.994 0.000 1.126
EG Cv 9.155 20.287 5.130 4.616 0.000 12.244
Ss 0.208 0.404 0.271 0.257 0.000 0.145
Scv 1.181 2.618 0.662 0.596 0.000 1.580

The technological features of egg yolk in chickens from
the experimental group were characterized by a decrease in
weight by 0.81 g and by a higher colour intensity by 0.43 units.

The feed consumption was the same in the CG and EG,
and the specific consumption per 1 kg of product varied from
1.55 to 1.70 kg. Specific consumption (increase in feed conver-
sion) was higher for EG by 1.80% compared to CG (Table 10).
Table 10
Specific consumption per 1kg weight gain of broiler chickens

Group
Indicators CG EG
Control  |[Experimental
Compolund feed consumption throughout 48000 48000
the period, kg
Egg production, pcs. 9604.00 10278.0
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Conclusions. The high concentration of active ingredi-

ents and the uniqueness of the components of the peat feed
supplement, the adsorbing properties due to the presence of
humic acids and lignin in its composition, made it possible to
increase the natural immune response in laying hens by in-
creasing the egg production of laying hens by 7.2%; by improv-
ing the quality of products such as the average egg weight by
4.72%; egg mass by 12.6%; the height of the egg white by
23.96%; the width of the egg white by 2.14%; and an increase in
colour intensity by 0.43 units, while reducing the cost of food.
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Katicun Jlapuca lpuzopieHa, dokmop cinbcbko2ocnodapcukux Hayk, npoghecop, dupekmop OenapmameHmy ynpaesiHHs
meapuHamu ma azpo-npodogosibyoi 6esneku [lepxasHo20 aepapHo20 yHisepcumemy Mondosu (Kuwuris, Mondosa)

EcpexmueHicmb sukopucmarHs mopghy sik kopmosoi dobaeku y amiwaHomy Kopmi 011 Kypel

B ocmanHi poku 3pic iHmepec 0o sukopucmanHsi mopghy e sikocmi KopMosgoi dobasku, 30kpemMa, Yepes tio2o 30amHicms 3a-
nobizamu KULIKOBUM 3aX80pHO8aHHAM | crauMynrogamu picm meapuH ma nmuuji. Topgh - neakodocmynHull npupoOHull Mamepian i
Oxepeno 6i0no2iyHO aKMUBHUX PEYOBUH, WUPOKO 8UKOPUCMOBYBAHUX HE MINbKU y CibCcbkoMy eocnodapcmei, a U 8 MeOuyuHi
TMoOuUHU i meapuH. bionoziyHa akmusHicmb Pi3HUX MOpPh'THUX npenapamie Nos'a3aHa He MifibKu 3 KOUBAHHAMU XiMiYHO20 CKnady,
ane U 3 pisHumMu 3acobamu 3acmocysaHHs. ExkcnepumeHnm npogoduscsi Ha d80X epynax nmuui 8 ymosax nmaxoghabpuxu Pecnybri-
ku Mondosa. Memoto 6yno 8usHa4YeHHs: 8UKOpUCMaHHsI KOPMO8OI dobasku - Mmopeh'aHO20 KOHUEHmpamy 8 SIKocmi HO8020 Hempa-
OuyitiHo20 Kopmogo2o iHepedieHma 8 cknadi KombikopMmy Ons Kypel-Hecy4oK ma (oo ennue Ha ix Hecyyicmb, CepedHio sagy i
kameazopito seyb. Lo 3a80aHb 00cniOXeHHs 8xo0uno 8UBYeHHS XiMidHo20 cknady mopeh'aHoi dobasku i eusHadeHHs ennugy 0obas-
KU nopowkogoz2o moppy Ha Hecydicms. BusueHo ennug Ao3ygaHHs mopgh'aHo20 npenapamy & kinbkocmi 1% (OocnidHa epyna) i
ompuMaHi pe3ynbmamu 3icmaesieHi 3 KOHMPOJIBHOK 2PYNOK, 8 AKIl HECYYKU CnoXueanu OCHOBHUL KoMbikopM. Bucoka KOHUeHm-
pauis Qiro4ux peyosuH i yHikanbHicms KOMNnoHeHmig mopa'aHoi kopMosgoi dobasku, adcopbyroyi enacmueocmi 3a paxyHoK HasieHo-
cmi g i cknadi eymiHogux Kucriom i nieHiHy 003gonunu hidsuwumu npupoOHy iMyHHy 8idnosidb y Kypeli-Hecy4oK 3a paxyHok 36inb-
WeHHs Hecydyocmi Ha 7,2%; 3a paxyHoK nidsuleHHs skocmi makux npodykmie, ik cepedHsi eaza seub Ha 4,72%; se4Hol Macu Ha
12,6%; sucomy se4H020 binka Ha 23,96%; wupuHy sieyHo20 binka Ha 2,14% i 36inbweHHs iHmeHcugHocmi 3abapeneHHs Ha 0,43
00UHULI NPU 3HUXEHHI 8apmocmi NPodyKmMig Xapyy8aHHs.

Knroyoei cnosa: mopeh, kopmosa dobagka, Kypu-Hecyyku, alus

[lama HaOxo0xeHHs 0o pedakuii: 13.04.2021 p.

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

33

Cepist «TBapyHHULTBOY, BUNYyck 2 (45), 2021


http://www.pereplet.ru/obrazovanie/stsoros/
http://docplayer.ru/65078562-

CZU: 637. 52 (094)
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In contemporary market conditions, quality has become a key element in meeting consumer requirements. Of particular
interest is the manufacture of products with high organoleptic characteristics, which have a long sales prospect, with long shelf life,
without changing the product quality. In order to achieve safe and qualitatively nutritious products, we need the latest raw materials
and technologies. Establishing the validity of these products over a period of time helps to market foodstuffs that are safe for
consumption and from the point of view of producers' economic and food safety considerations. The research was performed on
assortments of sausages made of heat-treated ingredients, such as: Lebdrvursti, ¢ / | - packed in natural membrane; Boiled pork
toba - packed in polyamide, Pork Saltison - packed in natural membrane, made for public consumption. The purpose of the research
was to determine the quality, physico-chemical and microbiological indices in order to study the possibility of extending the shelf life
of meat products up to 7 days, the meat products were manufactured in accordance with the company’s standards and
technological instructions in force of the meat processor. Thus, there were obtained very good results, related to the organoleptic
characteristics such as: external appearance, consistency, odor, color that correspond to the requirements of the norms stipulated in
the normative acts in force for these products; the same can be said for the physical indices, since they have not changed
considerably over time, remaining within the normative requirements even at the end of the shelf life, not affecting the quality of the
product. And in terms of microbiological indications, it is noteworthy that throughout the shelf life of the product (7 days) they have

not been modified and have corresponded to the requirements of the normative documents.

Key words: meat products, quality, safety, shelf life

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.5

Food industry presents a renewal and a diversity of food
products based on the desire to meet consumers’ demands.

Consumers have the right to quality food that directly
influence their life quality. The issue of food quality is constantly
considered by the bodies set up to ensure its safety and to
protect the consumers’ interests.

In order to achieve safe and qualitatively nutritious
products, we need the latest raw materials and technologies.
Establishing the validity of these products over a period of time
helps to market foodstuffs that are safe for consumption and
also from the point of view of producers' economic and food
safety considerations.

In contemporary market conditions, quality has become
a key element in meeting consumers’ requirements. Of
particular interest is the manufacture of products with high
organoleptic characteristics that have a long sales prospect,
with long shelf life, without quality change.

The stability of foodstuffs, including meat products,
refers to their ability to retain their initial (qualitative and
quantitative) characteristics over time and to their resistance to
handling and transport. It is limited in time, being determined by
the substances in the composition of the products, with different
degrees of lability, both under the incidence of interactions with
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other component substances, and under the incidence of some
environmental factors.

Material and method. The investigations were carried
out in the Laboratory of Testing food products of animal origin -
LTFPAO of IPCRDV (accredited according to SM SR EN ISO /
CEl 17025: 2006 in the National System of Conformity
Assessment of the Republic of Moldova, accreditation certificate
no. LI - 004).

The following samples of heat-treated sausages were
subjected to investigations: Lebarvursti, ¢ / I; packed in natural
membrane; Boiled pork toba - packed in polyamide and Pork
Saltison -packed in natural membrane. 4 samples of each
product were taken from four different manufacturing data (four
batches) - 27.02.20, 04.03.20, 13.03.20, 27.03.20.

The research was based on the complex study in
dynamics of physico-chemical and microbiological quality
indices in order to establish the shelf life: 7 daysatt°C=+0+
6 ° C and the relative humidity of the air of max. = 75% .

For the study there were presented samples of meat
products, manufactured according to company standards and
technological instructions, with complex compositions and
different packaging, according to Table 1.
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Table 1

Composition and packaging of heat-treated sausages

Nr. Product name Composition Packaging E:éit:,?gi;gig :!If.e
1. Pork Saltison pork head, pork organs Natural membrane 24 hours
2. Boiled pork toba pork meat Polyamide 48 hours
3. Lebarvursti, c/l; pork meat, bacon, liver, heart, kidneys Natural membrane 48 hours

Storage conditions - the research samples were stored
in the laboratory att > C =+ 0 + 6 ° C and at the relative air
humidity of max. = 75% (conditions indicated by the
manufacturer).

Periodicity of research - the research period of the
product, according to the requirements of the regulatory
documents must exceed the required shelf life (7 days),
supplemented by a period of time (+3.5 days) calculated
depending on the reserve coefficient (in this case 1.5).

The research periods of sausages made of heat-treated
ingredients prepared according to the company's standards and
technological instructions of the manufacturer were: initially; 5
days, 7 and 10 days.

The investigations were performed according to the
classical, gravimetric, volumetric, spectrophotometric and
microbiological reference methods, based on ISO standards, for
each quality and microbiological index.

The investigations were always carried out in intact
packaging, not previously opened.

Results and discussions. Whereas meat and meat
products, after collection, during preservation, storage and
disposal are exposed to the action of physical, chemical and
microbiological factors, which may produce changes in
organoleptic, physico-chemical and microbiological aspects and
which limit their shelf life, it is necessary to know the dynamics
of these changes and the main factors that produce them.

If the organoleptic and harmlessness indices must
remain practically unchanged throughout the storage period,
then the microbiological and physico-chemical indices may
change within the limits of the requirements of sanitary norms
and rules.

The establishment and argumentation of the validity
term requires the complex study of the processes that take
place in the product during its storage, in the conditions
indicated by the normative document.

Organoleptic indices

In accordance with GD no. 720 of 28.06.2007 on the
approval of the Technical Regulation "Meat products” and the
normative document for each product, there were determined
yhe following organoleptic indices: appearance, appearance in
section, taste and odor, color for all samples for each research
period .

The sausages made of heat-treated ingredients initially
met the requirements of the normative documents in force (GD
no. 720 and CS): these were bars with a clean, dry surface,
without damage and adhesions of composition, without stains.
In the section they were of uniform color throughout the whole
mass, characteristic of each type of product, evenly mixed,
without gaps. Elastic consistency. Pleasant odor, in some
products with a slight aroma of spices, without a foreign smell.
Pleasant taste, salty enough, slightly spicy, without foreign taste.

At the end of the storage period, the organoleptic
characteristics of the products did not change. Smooth,
spotless, non-sticky membrane, adherent in composition. In the
section without color changes, both in the mass of the product
and in the peripheries. Pleasant odor, characteristic of each type
of product, without foreign odor. Pleasant taste, salty enough,
slightly spicy, without foreign taste.

Thus, at the expiration of the shelf life (7 days), the
organoleptic properties of meat products did not change: the
appearance, color, taste and odor were the same.

The performed organoleptic assessment led to the
formulation of the following conclusions: the samples
investigated during storage did not lose their organoleptic
properties and according to the organoleptic characteristics
correspond to the normative documents in force.

Physico-chemical indices

Initially, the quality indices of meat products (table 2; 3)
were evaluated in accordance with the normative requirements
according to GD no. 720 of 2007, GD no. 229 of 2013 and the
Manufacturer's Company Standard (CS).

Table 2
Quality indices of cooked meat products
Admissible requirements ( GD nr.720/CS) / Obtained results
Examined indices Test method Bmlijisyrzzr:k‘lt)oba, Pocr;(lysglfj;) n Lce/?a(rr:lg:“;‘t' Conformity
X+ Sx X+ Sx X+ Sx
Protein mass fraction, 10/10 10/10 7,0/7,0
%, min. 150937 17,820 + 0,150 15,450 £ 0,120 8,930 0,052 Accordance
Fat mass fraction, %, ) 35135 n/r/10,0 40/40
max. IS0 1443:2012 17,90 £ 0,075 8,580 + 0,060 34,720 + 0,161 Accordance
Starch mass fraction, nlr'infa’ n/r/2,0 515
%, max. “GOST 10574 absent 1,233 + 0,011 1,840 0,013 Accordance
Chlorides mass fraction, 2,7/3 2-6/2-6 2,513,0
%, max. GOST 9957738 1920 +0,013 2,560 + 0,018 1,850 + 0,014 Accordance

n/a* -not allowed; n/r* -not regulated;

The conformity of the cooked meat products was found,
regarding the quality indices - the mass fraction of protein, fat,
starch, chlorides, phosphates and nitrites, in accordance with
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that the products can be consumed within the initially
established shelf life.
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It should be noted that the indices related to the mass
fraction of phosphates and the mass fraction of nitrites also
showed results that fall within the requirements of the
regulations for this category of products (Table 3).

Subsequently, the samples of meat products from the
four manufacturing dates were subjected to research at the
initial stage and over 5, 7 and 10 days of storage, regarding the
assessment  of  organoleptic,  physico-chemical  and
microbiological indices, indices that may affect the quality of the

product during storage period.

Thus, following the initial investigations, it has been
established that the products correspond to the requirements of
the normative documents: RT “Meat products” GD No. 720 of
28.06.2007, GD no. 221 of 16.03.2009 “Rules on microbiological
criteria for food products” and company’s standards for given
products. It was stated that the products can be kept for further
research.

Table 3
Quality indices of cooked meat products under study
Admissible requirements ( GD nr.720/CS) / Obtained results
Examined indices Test method Bo"gldsy ?r?ilz;oba Po(:l/(l S(ﬁlif;) n, L;ll)’a(rr\]/gf)tl Conformity
X + Sx X+ Sx X £ Sx
Phosphate mass 5000/5000 5000/5000 5000/5000
fraction, mg/kg, max 15013730 1378,16+8,020 1454,0 +7,502 1987,0+11,450 Accordance
Nitrites mass fraction, 150/50 150/50 150/50
mglkg, max GOST 8558.1-78 1200282 287 0,175 36,8 £0,266 Accordance

Subsequently, at intervals determined by time, in the
samples from four manufacturing dates: 27.02.2019;
04.03.2019, 13.03.2019 and 27.03.2019 there was analyzed, in
dynamics, the physico-chemical index - the mass fraction of
humidity, %.

It has been stated that for boiled pork toba; the initial
humidity varied between 54.1% - 56.9% at all reference data,
these values fall within the admissible limits of the normative
requirements in force (Table 4) for products with different
manufacturing dates.

Table 4

Dynamics of physico-chemical indices - humidity,% in the studied samples during the storage period (10 days)

. Normative requirements Humidity, %
Nr. | Sample | Shefflfe, days 5D 0720108 SM SR IS0 14422014
Date of production 270220 [ 040320 | 13.03.20 | 27.03.20
Sausages made of heat-treated ingredients:
Initially 56,4 56,7 56,9
Boiled 5 53,4 55,6 55,9 56,02
" | porktoba 7 max. 60,0/60,0 533 55,4 55,7 55,80
10 52,8 55,2 54,8 55,01
Difference between initial and 10 days of storage. 1,2 19 1,89
X+ Sx 53,40 0,42 55,650+0,35 55,775+0,305 55,932+0,382
Reproducibility, R, % = 2,77x Sr=1,8
Standard deviation of reproducibility, Sr, % = 0,66
Compound standard uncertainty (k=95%) U,%= 1,3
mmmmm Cerinte Stat 10zile w7 zile  mwwmmm 5zile  mmmmm— |nitial JlininHa (10 zile)

Rezultate obtinute 27.03.20

Rezultate obtinute 13.03.20

Rezultate obtinute 04.03.20

Rezultate obtinute 27.02.20

0 10 20

40 50 60 70 80

Fig.1, Humidity value during the storage period % - Boiled pork toba

State reqiurements 10 days 7days 5days
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At the end of the storage period, after 10 days, these
values were between 52.8% - 55.01%, these data show an
insignificant decrease in the humidity mass fraction at the end of
the storage period. This process is specific to meat products
during the storage period.

Thus, the products at the end of the storage period had
humidity values of 52.8-55.01%, which corresponded to the
requirements of the normative document GD no. 720 of
28.06.2007 and CS for each product respectively.

For the range of boiled pork saltison product - the initial
humidity ranged from 56.6% - 59.1% to all reference data, these
results fall within the permissible limits of the regulatory

requirements in force for these products (Table 5).

Analysing the data from the table we can observe that
with the advancement of the storage period the humidity content
decreases, but with insignificant values, varying between 1.1%
initially and up to 1.9% at 10 days of storage. After 10 days of
storage, these indices were between 55.5% - 57.2%, the results
attest to an insignificant decrease of humidity mass fraction at
the end of the storage period, which confirms that the results
obtained fall within the admissible limits of the normative acts in
force, GD no. 720 of 28.06.2007 and CS to this category of
products, taking into account the period and conditions of
storage of cooked meat products.

Table 5

Dynamics of physico-chemical indices - humidity,% in the studied samples during the storage period (10 days)

NI Samole Shelf life, Normative requirements Humidity, %
) P days GD no. 720/CS SM SR ISO 1442:2014
Date of production 27.02.20 | 040320 | 130320 |  27.03.20
Sausages made of heat-treated ingredients:
Initially 56,6 62,2 59,8 59,1
1 Pork 5 max. 70.0 56,2 61,8 59,2 58,3
Saltison 7 o 55,8 61,4 58,5 57,6
10 55,5 61,0 58,1 57,2
Difference between initial and 10 days of storage. 1,1 1,2 1,7 1.9
X+ 8x 56,025 + 0,295 61,60 £ 0,432 58,90 + 0,330 58,050 + 0,401
Reproducibility, R, % = 2,77x Sr=1,8
Standard deviation of reproducibility, Sr, % = 0,65
Compound standard uncertainty (k=95%) U,%= 1,3
mmmmm Cerinte Stat 10zile w7 zile  wwwmm 5zile  mmmmm— |nitial Nininxa (10 zile)
I o
57,2
Rezultate obtinute 27.03.20 57,6
58,3
59,1
Rezultate obtinute 13.03.20
Rezultate obtinute 04.03.20
Rezultate obtinute 27.02.20
0 10 20 40 50 60 70 80

Fig.2 Humidity value during the storage period % , -Pork saltison

State reqiurements 10 days 7days 5days

Regarding the results obtained for the assortment of
boiled meat product Lebarvursti - the initial humidity varied
between 61.8% - 58.2% for all reference data, these values fall
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within the admissible limits of the normative requirements in
force for these products (table 6).
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Table 6

Dynamics of physico-chemical indices - humidity,% in the studied samples during the storage period (10 days)

NI Sample Shelf life, Normative requirements Humidity, %
days GD no. 720/CS SM SR ISO 1442:2014
Date of production 27.02.20 | 04.03.20 | 13.03.20 | 27.03.20
Sausages made of heat-treated ingredients:
Initially 61,8 61,7 59,0 58,2
Lebéarvursti 5 61,0 60,9 58,3 57,5
! o 7 max. 70,0/70,0 60,3 60.2 576 56.7
10 59,8 59,6 57,0 56,2
Difference between initial and 10 days of storage. 2,0 21 2,0 2,0
X+ Sx 60,725 + 0,324 60,60 +0,375 57,975 + 0,368 57,150 + 0,396

Reproducibility , R, % = 2,77x Sr=2,5
Standard deviation of reproducibility, Sr, % = 0,9
Compound standard uncertainty (k=95%) U,%= 1,8

mmmmm Cerinte Stat 10 zile 7 zile

Rezultate obtinute 27.03.20

Rezultate obtinute 13.03.20

Rezultate obtinute 04.03.20

Rezultate obtinute 27.02.20

0 10 20 30

i 5 zile

—— |nitial

Tininna (10 zile)

40 50 60 70 80

Fig.3 Humidity value during the storage period % - Lebarvursti

State reqiurements 10days 7days 5days Initially

Regarding the evolution of humidity mass fraction during
storage for the assortment of boiled meat product - Lebarvursti,
it can be mentioned that the same tendency of slight decrease
of humidity is observed from the beginning to the end of 10 days
storage period, registering values from 59.8 - 56.2%. The results
show us an insignificant humidity decrease of the mass fraction
at the end of the storage period and confirm that the results
obtained fall within the admissible requirements of the normative
acts in force, GD no. 720 of 28.06.2007 and CS to this category
of products.

The change in humidity values, with a slight insignificant
decrease of 1.1-2.1% at the end of the storage period (Figure 1;
2; 3) of sausages made of heat-treated ingredients did not affect
their quality. The appearance, consistency and taste did not
change until the end of the storage period.

Thus, during the storage period of 10 days (taking into
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account the reserve ratio), meat products made of heat-treated
ingredients did not undergo essential changes because at the
end of the storage period the obtained results corresponded to
the requirements of the normative documents in force for this
product category.

As a result of the assessment of the physico-chemical
indices in the meat products during the storage period - 7 days,
it has been found out that their value did not change significantly
and falls within the limits of the requirements of normative
documents (GD no. 720 and CS for products). The quality of the
products did not change, this fact was confirmed by the stability
of the organoleptic indices at the end of the storage period.

Microbiological indices

In accordance with the normative documents in force
GD no. 221 of 16.03.2009 “Rules on microbiological criteria for
food” and CS for products, microbiological investigations were
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performed at the beginning of the shelf life and over 5,7 and
10,5 days.

In order to guarantee the hygienic quality of the
products, all microbiological indices were initially examined
according to GD no. 221 and company’s standards in all
samples and their compliance was stated. Then during the
storage period there were examined the microbiological indices,
which could change the microflora and the quality of the product

during its storage - Listeria monocytogenes, Bacteria coliforme,
Number of colonies, E. Coli, yeasts and fungi.

During storage, in the examined meat products, the
indices Listeria monocytogenes, Bacteria coliforme, E. Coli,
yeasts and molds were not detected.

The microbiological index The number of colonies at
30 ° C varied for different products during the storage period
(table 7).

Table 7
Dynamics of microbiological indices in the studied samples during storage period (10 days)
Nr. | Sample | Shelflife, days | Normative requirements CS Number of colonies at 30 ° C, cfu/g
Date of production 270220 [ 040320 | 130320 [ 27.03.20
Sausages made of heat-treated ingredients:
Initially 7,3x102 6,7x102 <10
Boiled pork 5 3 1,7x103 - 6,9x10?
! toba 7 max. 2,0x10 7,3x102 : 8.9x102
10 1,9x108 8,8x102 - -
Initially 5,1x102 6,5x102 1,5x103 1,2x103
. 5 3 6,9x102 - 2,7x102 1,2x103
2 Pork Saltison 7 max. 2,0x10 7 4x102 - 73x10 3.2x10
10 1,5x10* 1,6x104 - -
Initially 9,9x102 4,4x102 1,0x10° 9,9x102
y - 5 3 9,3x102 - 2,6x102 9,8x102
3 Lebérvursti c/l; 7 max. 2,0x10 77x102 - 27X102 9.9x102
10 9,3x104 2,3x104 - -

In meat products Saltison and Lebervursti, on the 10th
day of storage (including reserve coefficient) the number of
colonies exceeded the limits of the standards requirements, but
until the 7th day of storage the values of this index remained in
accordance with the requirements and did not exceed
permissible 2x103ufc / g.

In meat products Boiled pork toba, the value of the
number of colonies did not exceed the limits of the requirements
of the normative documents during the storage period - 7 days.

Thus, following the assessment of the microbiological
indices of meat products, it was established that they comply
with the microbiological criteria and during the storage period
their microflora did not change.

CONCLUSIONS

The research carried out within the LTFPAQO of IPCRDV,

in order to establish the shelf life of meat products Sausages

made of heat-treated ingredients led to the formulation of the
following conclusions:

1. The stability of the organoleptic indices, during the
storage period (7 days), denotes a good quality of the product.

2. The physico-chemical indices have not changed
considerably over time, remaining within the normative
requirements even at the end of the storage period. The quality
of the product was not affected.

3. Throughout the product storage period (7) days, the
microbiological indices corresponded to the requirements of the
normative documents.

4. Based on the performed research, for manufactured
meat products the maximum shelf life of 7 days can be
established from the date of manufacture, stored in the
refrigerator at temperature t © C =0 + 6 ° C and the relative
humidity of the air max. 75%.
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Mipnoez Anica EminisiHieHa, kaHOuOam cifibCbko20cno0apcbKuX HayK, doueHm, LepxasHull aepapHuli yHigepcumem Pec-
nybniku Mondosa (Kuwuis, Mondoea)

Kypki QiaHa BacunigHa, kaHOudam ximidHUX HaykK, 3aeidysay nabopamopii, HauioHansHul yeHmp eemepuHapHoi OiagHo-
cmuxku (Kuwunig, Mondosa)

HocnioxeHHs ujodo npodoexeHHs mepmiHy 36epizaHHs 0o 7 OHie mepMiyHO 06po6eHUX M’SICHUX NPpodyKmie, eu-
20moesiHHUX y eidnosidHocmi do cmaHdapmie KoMnaHii i ito4ux mexHono2iuHuX iHecmpyKyil micyesux eupobHuKie

Y cydacHUX puHKoBUX yMoBax AKICmb cmana KI4Yo8uM eleMeHmoM 8 3a0080/1eHHI 8UMo2 cnoxusadig. Ocobnuguil iHme-
pec npedcmaense 8upobHUYMBO NPoAyKMie 3 BUCOKUMU Op2aHOIeNMUYHUMU Xapakmepucmukamu, siki Maromb dos2y nepcnekmu-
8y 36ymy, 3 mpusanum mepmiHom 3bepieanHs, b6e3 3miHu skocmi npodykmy. LLjo6 ompumysamu 6e3neyHi ma SIKICHO NOXUBHI NPo-
Oykmu, Ham nompibHi Hosi mexHonoail ma skicHa cuposuHa. BcmarosneHHss mepmiHy npudamHocmi yux npodykmie ynpodosx
nesHoeo nepiody Yacy donomazae npodagamu npoOyKmMu xap4yeaHHs, ski 6e3neyHi nis cnoxusaya, a Makox 3 MOYKU 30py eKo-
HOMIYHUX MipKy8aHb 8UPOBHUKIe | 6e3neku xapyosux npodykmis. JocnioxeHHs nposodusiocs Ha acopmumeHmi kogbac, eueomos-
JeHuUX 3 iHepedieHmig winsaxom mepmiyHoi 06pobku, makux sik: Lebdrvursti, | copm - ynakogaHi 8 HamypasnbHili 060moHyj; Tobd de
porc fiartd - ynakosaHa e noniamio, Saltison de porc - ynakogaHa 8 HamyparnbHy 0B0IOHKY, npusHayeHi On1si 2poMadCbk020 CNoXUu-
8aHHSI 3 MEMOK BU3HAYEHHS AKOCMI, (DI3UKO-XIMIYHUX | MIKDPOBIOMO2iYHUX NOKa3HUKIE, 0Nl 8UBYEHHS MOXITUBOCMI NPOOOBKEHHS
mepmiHy 3bepieaHHs 8apeHUX M'acHuUx hpodykmig 00 7 OHis, 8UpobneHux y 8idnogidHocmi 3 ditoyumu cmaHOapmamu i mexHonoeiy-
HUMU HCMpYKUisMu M'aconepepobHo2o nidnpuemcmea. Takum 4YuHoM, Bynu ompumaHi NOMImHi pe3ynbmamu 3a opeaHoenmus-
HUMU Xapakmepucmukamu, maki siK: 308HilHIl 8u2nsd, KOHCUCMEHUIS, 3anax, Konip, siki eidnosidatomeb eumozam HOpM, hepedba-
yeHux diryumu HopMamugHUMU akmamu Ons yux npodykmig, 3a (i3uKo-XiMiYHUMU NOKa3HUKaMU MOXHa 8i03Haqumu, Wo 80HU He
3a3Hasu 3HaYHUX 3MiH 3 NAUHOM Yacy, 3auiaryuch y Mexax HOpMamusHUX 8UMO2 i 8 KiHUi mepMiHy npudamHoCcmi, He 3MiHKYU
AKicmb npodykmy, a 3 MoyKu 30py MikpobionoeiyHux nokasHukig crid eid3Hadyumu, Wo ynpodosx ycbo20 mepmiHy npudamHocmi
npodykmy — 7 OHig, Ui NOKa3HUKU He 3MIHUIUCS, a npodyKmU He 3a3Hanu 3MiH i 8idnosidanu sumozam HopMamugHUX AoKyMeHmig.

Knroyoei cnoea: m'acHi npodykmu, skicmb, 6e3neka, mepmiH npudamHocmi.

[ata HagxomxeHHs go pegakuii: 23.03.2021 p.
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The results of studies of fattening and meat qualities of young pigs of large white breed, some biochemical parameters of
blood serum (urea content, aspartate aminotransferase (ASAT) activity, alanine aminotransferase (AIAT) activity are presented), as
well as the economic efficiency of research results is calculated. The study was conducted in LLC "Druzhba-Kaznacheyivka"of
Dnipropetrovsk region, in the Research center of biosafety and ecological control of agricultural resources of Dnipropetrovsk state
agrarian and economic university, meat processing plant «Jazz» and Laborator Livestock y of the State institution Institute of grain
crops of NAAS of Ukraine. The work was performed according to the research program of NAAS of Ukraine Ne30 "Innovative tech-
nologies of breeding, industrial and organic production of pig products” ("Pig breeding”), state registration number 0116U001247.
The object of the study was young pigs of large white breed. Evaluation of animals for fattening and meat qualities was carried out
taking into account the following indicators: average daily live weight gain during the control period of fattening, g, age of live weight
100 kg, days, fat thickness at the level of 6-7 thoracic vertebrae, mm, length of chilled carcass , cm, the length of the bacon half of
the cooled half-carcass, cm (M.D. Berezovsky, I.V. Kha'tko, 2005). A comprehensive assessment of young pigs for fattening and
meat qualities was calculated according to the B. Tailer index (P.A. Vashchenko, 2019), biometric indicators - according to the meth-
ods of G.F. Lakin (1990). Economic efficiency of research results was calculated according to the generally accepted technique
(Methodology for determining the economic ..., 1983). It was found that the urea content, activity of aspartate aminotransferase
(AsAT) and alanine aminotransferase (AIAT) in the serum of young pigs of the experimental group corresponds to the physiological
norm of clinically healthy animals and amount to 4.77+0.576 mol/l, 68.11+6.445 units/l, and 4.22+3.209 units/l, respectively. Accord-
ing to the age of reaching a live weight of 100 kg (days), the thickness of the fat at the level of 6-7 thoracic vertebrae (mm) and the
length of the chilled carcass (cm) of the specified production group and breed correspond to class | and class "elite”. The maximum
values of "average daily gain of live weight during the period of control fattening, kg", "length of chilled carcass, cm", "length of bacon
half of chilled carcass, cm" and minimum values of "age of live weight 100 kg, days" and "fat thickness per levels of 6-7 thoracic
vertebrae, mm "are characterized by animals in which the complex index of fattening and meat qualities (B. Tailer's index) ranges
from 157.68 to 182.36 points. The number of reliable relationships between the biochemical parameters of blood serum, fattening
and meat qualities of young white pigs is 26.67 %. The cost of additional products obtained from young pigs with B. Tailer index of

157.68 - 182.36 points is equal to +1732.04 UAH/head.

Key words: young pigs, serum biochemical parameters, fattening and meat qualities, complex assessment, index, variabil-

ity, correlation, economic efficiency

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.6

In order to accelerate breeding work in animal husband-
ry, traditional and innovative methods of assessing breeding
value and selection of highly productive animals are used,
namely: by their own productivity, reproductive qualities of sows
and breeding boars, fattening and meat qualities of their off-
spring, selection and evaluation methods, as well as DNA mark-
ers.

Thus, the results of studies Oliynichenko E.K. [1] indi-
cate the influence of the marker CTSFg. 22 G>C on the intensity
of growth and development of young pigs. The author found that
animals of the GG genotype reach a live weight of 100 kg on 6.4
and 4.9 days earlier than analogues of the GC and SS geno-
types, respectively. It is proved that the single nucleotide poly-
morphism of the leptin gene LEP g. 2845 A>T affects the mois-
ture holding capacity of meat and moisture content in the fat of
pigs of large white breed of Ukrainian selection. The meat of
animals of the AA genotype had a 5.6 and 7.6 % higher mois-
ture holding capacity compared to the meat of animals of the AT
and TT genotypes, respectively. The fat of animals of the AA
genotype had a lower moisture content by 6.8 % and 19.2 %
compared to the AT and TT genotypes, respectively. It was
found that SNP CTSFg. 22 C> G is associated with indicators of
moisture retention, calcium content, energy value and melting

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

point of lard.

An important addition to this is the search for biological
markers of quantitative traits of animals of different sexes,
namely interior indicators.

According to the results research of Krasnoshchok O.0.
it was proved that three-breed and hybrid young animals had an
increased level of protein metabolism in comparison with pure-
bred animals. Pigs of the combination of large white x (Duroc x
Hampshire) predominated purebred pigs in terms of total protein
by 35.58 %, albumin — 34.53 %, urea — 62.25 %, urea nitrogen —
61.84 %; the predominance of hybrids was established by the
content of total protein - by 28.21 %, by the content of globulins
- 39.96 %, urea and urea nitrogen — 55.64 and 55.71 %, the
activity of ASAT - 37.71 %.

The author notes that the use of Landrace breeders and
terminal boars improves the meat qualities of domestic and
hybrid pigs, namely: slaughter yield increases by 1.6 - 3.2 %,
the area of the "muscle cell" - 7.2 — 13.9 cm2, ham weight - 0.7
- 0.8 kg, the thickness of the lard decreases by 6.8 — 7.8 mm [2].

According to Bazhov G.M. and others [3, 4] found high
correlations between the content of total protein in the serum
and the age of reaching a live weight of 100 kg (r=-0.41- -0.62),
the average daily increase in live weight (r=+0.41 - +0.70) and
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feed costs per 1 kg of gain (r=-0.55 - +0.65). The obtained data
show that the increase in growth energy is largely due to the
high level of protein metabolism. The authors note that the data
obtained have some contradictions, taking into account the
relationship of protein metabolism with the productivity of pigs of
different genotypes. It was found that in young pigs of steppe
type (ST) meat breed SM-1 the level of total serum protein is
positively correlated with the age of reaching live weight of 100
kg (r=+0.34 - +0.39), feed costs per 1 kg of growth (r=+0.36 -
+0.44) and negative - with the average daily increase in live
weight r=-0.41- -0.50).

The urgency and practical significance of the study of
the interior of farm animals and the nature of the inheritance of
quantitative traits are evidenced by the works of Siratsky J.Z.,
Fedorovich E.I., Hopka B.M., Fedorovich V.S. and others. [5],
Lazareva V.M. [6], Likhach V.Ya. [7], Negreev A., Babushkin V.
[8], Khalak V.I. [9], Khalak V.I. et al., [10, 11]. Furata S.,
Hashimoto T. [12].

The aim of the study was to investigate the fattening and
meat qualities of young white pigs, some serum biochemical
parameters, urea content, aspartate aminotransferase (AsAT)
activity, alanine aminotransferase (AIAT) activity, and to
calculate the level of correlations between traits and economic
efficiency. research results.

Materials and methods of research. The study was
conducted in the breeding breeder for large white pigs LLT
"Druzhba - Kaznacheyivka" Dnipropetrovsk region, in the Re-
search center for biosafety and environmental control of agricul-
tural resources Dnipro state agrarian economic university, meat
factory "Jazz" and livestock laboratory Institute of grain crops of
NAAS of Ukraine. The work was performed according to the
research program of NAAS of Ukraine Ne30 "Innovative tech-
nologies of breeding, industrial and organic production of pig
products" ("Pig breeding"), state registration number
0116U001247.

The object of the study was young pigs of large white
breed. Evaluation of animals for fattening and meat qualities
was carried out taking into account the following indicators:
average daily gain of live weight during the period of control
fattening, g; age of live weight 100 kg, days; fat thickness at the
level of 6-7 thoracic vertebrae, mm; length of chilled carcass,
cm; length of bacon half of chilled half-carcass, cm [13].

Comprehensive assessment of young pigs for fattening
and meat qualities was calculated by the formula:

lv=100+ (242 x K) - (4.13 % L) )]

where: Iv - complex index of fattening and meat qualities

(B. Tailer index), score; K - average daily live weight gain, kg; L

- fat thickness at the level of 6-7 thoracic vertebrae, mm; 4.13 -
constant coefficients [14].

Serum biochemical parameters in 5-month-old animals,
urea content, aspartate aminotransferase (AsAT) activity, ala-
nine aminotransferase (AIAT) activity were studied according to
the generally accepted method [15].

The economic efficiency of the research was calculated
by the formula:

CxIT
E= JIxK, 2
T R @

where: E - cost of additional products, UAH; L} - pur-
chase price per unit of output, according to existing prices in
force in Ukraine; C - average productivity of animals; P - the
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average margin of the main product (%), which is expressed as
a percentage per 1 head when applying a new and improved
selection achievement compared to the productivity of animals
of basic use; J1 - constant coefficient of reduction of the result,
which is associated with additional costs for profitable products
(0.75); K - the number of farm animals of new or improved
breeding achievement, heads [16]. Conditions for feeding and
keeping young pigs met zootechnical standards.

The pairwise correlation coefficient (r) between the
characteristics of performance and biochemical parameters of
blood serum, the error of the pairwise correlation coefficient (Sr)
and the criterion of reliability of the pairwise correlation coeffi-
cient (tr) were calculated by the formulas:

r=

\/cx'cy
1-r2
- 4):
Sr=y——5 (4);
r
t, = —
=5 ®)

The strength of the correlation between traits was as-
sessed on the Chaddock scale (quoted by A.V. Sidorov et al.
[17]) (Table 1).

Table 1
Chaddock scale for grading the strength of the correlation

The value of the correlation coefficient Correlation strength
0.1-0.3 weak
0.3-0.5 moderate
0,5-0.7 noticeable
0.7-0.9 high
0.9-0.99 very high

Biometric processing of the obtained research results
was carried out according to the method of G.F. Lakin [18].

Results of the research. Laboratory studies of serum
of young pigs showed that the urea content is 4.77+0.576
mmol/l (Cv=34.13 %), the activity of aspartate aminotransferase
(AsAT) — 68.11+6.445 u/l (Cv=2.98 % ), alanine aminotransfer-
ase (AIAT) activity — 44.2243.209 u/l (Cv=21.77 %). These
biochemical parameters of blood serum correspond to the phys-
iological norm of clinically healthy animals of this species.

It has been established that the animals of the controlled
herd are characterized by rather high indicators of fattening and
meat qualities. Thus, the average daily increase in live weight of
nimals during the control fattening period is 788.7£10.78 g
(Cv=9.17 %), the age of reaching a live weight of 100 kg —
177.3£0.78 days (Cv=2.98 %) , fat thickness at the level of 6-7
thoracic vertebrae — 20.7+£0.32 mm (Cv=10.36 %), length of
chilled carcass — 96.5+£0.31 cm (Cv=1.71 %), length of bacon
half of the cooled carcass — 85.5+£0.58 cm (Cv=3.54 %). The
complex index of fattening and meat qualities ranges from
126.13 to 182.36 points.

The results of studies of biochemical parameters of
blood serum, fattening and meat qualities of young pigs of dif-
ferent intrabreeding differentiation according to the B. Tailer
index showed that the maximum productivity was characterized
by young pigs, in which the complex index ranged from 157.68
to 182.36 points (Table 2).

Thus, animals of group | predominated class Il peers at
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the age of reaching a live weight of 100 kg for 13.3 days
(td=8.29, P<0.001), the average daily increase in live weight
during the period of control fattening — 103.0 g (td=2.44,
P<0.05), fat thickness at the level of 6-7 thoracic vertebrae —

4.6 mm (td=6.67, P<0.001), length of chilled carcass — 2.2 cm
(td=4.58, P<0.001), the length of the bacon half of the chilled
carcass — 3.0 cm (td=2.77, P<0.01), the complex index of fatten-
ing and meat qualities — 28.88 points (td=10.61, P<0.001).
Table 2
Biochemical parameters of blood serum, fattening and meat qualities of young pigs
of different intrabreed differentiation according to the B. Tailer index

B. Tailer index
Indicator, units of Biomet fm
ndicator, units o meas ureme 1ometrycs 157.66-182.36 [ 126.13-141.33
nt indicator
groupe
[ [ I
biochemical parameters of blood serum
n 3 6
Urea content, mmol/l X £5x 5.50£0.378 50520385
0+So 0.65+0.266 0.94+0.271
CvScv, % 11.81+4.840 18.6145.378
Aspartate aminotransferase (AsAT) activity, X £5X 57.3+9.261 73.548.069
units/| 0+So 16.0446.573 19.7645.710
CvxScy, % 27.97+11.463 26.89+7.771
Alanine aminotransferase (AIAT) activity, X £5X 423347125 45.16+3.745
units/| 0+So 12.3445.057 9.1742.650
CvScy, % 29.15+11.946 20.31+5.869
fattening and meat qualities
n | I
Average daily gain of live weight during the X +£Sx 844.3+36.11 741.3+£21.96
period of control fattening, g 0£So 29.7746.659 17.32+3.874
CvScv, % 3.52+0.787 2.3340.521
X £5x 168.7+1.17 182.0+1.10
Age of reaching live weight 100 kg, days 0+Ss 3.89+0.870 3.81+0.852
CvScy, % 2.304£0.514 2.09+0.467
The thickness of the fat at the level of 6-7 X £5X 18.3£0.63 22.9+0.31
thoracic vertebrae, mm 0+So 21140472 1.08+0.241
CvxScv, % 11.5342.579 4.7141.053
X £5x 97.7+0.25 95.5+0.42
The length of the cooled carcass, cm 0+So 0.50+0.111 1.04+0.232
CvxScv, % 0,51+0.114 1.08+0.241
X £5x 87.0+0.81 84.0£0.73
Length of bacon half of chilled carcass, cm 0+Ss 1.63+0.364 1.78+0.398
CvScy, % 1.87+0.418 21140472
Comprehensive index of fattening and meat X £5X 164.20+2.186 135.3241.645
qualities (B. Tailer index), score 013, 7.25+1.621 5.70£1.275
CvScv, % 4.4140.986 4.2140.941

The difference between the animals of these groups in
the urea content is equal to 0.45 mmol/l (td=0.84, P>0.05), the
activity of aspartate aminotransferase (AsAT) — 16.2 units/|
(td=1.31, P>0.05), alanine aminotransferase (AIAT) activity —
2.83 ul (td=0.35, P>0.05).

The coefficient of variation of biochemical parameters of
blood serum, fattening and meat qualities of young pigs of the
experimental groups ranges from 0.51 to 29.15 %.

The results of calculating the coefficients of pairwise cor-
relation between the biochemical parameters of blood serum,
fattening and meat qualities of young pigs of the experimental
group are shown in table 3.

This biometric indicator ranges from -0.637+0.1682 (al-
anine aminotransferase (AsAT) activity x average daily live
weight gain during the control fattening period) to
+0.736+0.1477 (alanine aminotransferase (AIAT) activity x age

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

of 100 kg live weight). Significant correlations were also estab-
lished between the following pairs of traits: urea content x length
of chilled carcass (+0.394+0.1408, t=2.80) and urea content x
length of bacon half of chilled carcass (+0.589+0.1088, t=5.41).

The results of the calculation of the economic efficiency
of the use of young pigs of different intra-breed differentiation
according to the complex index of fattening and meat qualities
(B. Tailer index) are given in Table 4.

It was found that the maximum increase in additional
products on the indicator "average daily gain of live weight
during the period of control fattening, g" was obtained from
animals of group | - +6.58 %. The cost of additional products
obtained from young pigs of this group is +1733.4 UAH, provid-
ed that the selling price of young pigs to processing enterprises
in the region at the time of the study was 44.5 UAH / kg.
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Table 3

Pairwise correlation coefficient between serum biochemical parameters,
fattening and meat qualities of young pigs of the experimental group

Signs Biometrics indicators The strength of the Cheddock
X y r+Sr tr correlation
1 +0.266+0.1549 1.72 weak
2 -0.161£0.1623 0.99 weak
Urea content, mmol /I n 3 —0.191+0.1606 1.19 weak
4 +0.39440.1408** 2.80 moderate
5 +0.589+0.1088*** 541 noticeable
1 -0.637+0.1682** 3.79 noticeable
. 2 +0.736+0.1477** 4.98 high
ASpaiats ngt'lcﬂ;raﬂrflft‘:r/f‘se L) 3 +0,336+0.2054 1.65 moderate
4 -0.033+0.2181 0.15 -
5 -0.217+0.2130 1.02 weak
1 -0,278+0.2096 1.33 weak
Alanine aminotransfgrase (AIAT) activity, g :g}g;igglgg 8?2 x:gi
it 4 +0.110£0.2169 0.51 weak
5 +0.33340.2058 1.62 moderate

Note: 1 - average daily gain of live weight during the period of control fattening, g; 2 - age of achievement of live weight of 100 kg, days; 3 - fat thickness at
the level of 6-7 thoracic vertebrae, mm; 4 - length of chilled carcass, cm; 5 - length of bacon half of chilled carcass, cm, ** - P<0.01; *** - P<0.001

Table 4

Economic efficiency of research results

Group n Gratfiationls of Average !:iaily gain of live weight forthe | Allowance products, Cost of additional
B. Tailer's index period of control fattening, g % products, UAH/head*
General sample 23 126.13 -182.36 788.7£10.78 - -
I 12 126.13-141.33 741.3+£21.96 -6.00 -1579.37
| 11 157.68-182.36 844.3+36.11 +6.58 +1733.40

Note: * - the selling price of young pigs on the date of the research was UAH 44.5. per 1 kg of live weight

Conclusions

1. It was found that the biochemical parameters of blood
serum (urea content, mmol / |, aspartate aminotransferase
activity (AsAT), units / I, alanine aminotransferase activity
(AIAT), units/l) correspond to the physiological norm of clinically
healthy young pigs at 150 days of age.

2. Young pigs of large white breed of the controlled herd
at the age of reaching live weight of 100 kg (days), fat thickness
at the level of 6-7 thoracic vertebrae (mm), length of chilled
carcass (cm) corresponds to class | and elite class.

3. Maximum indicators "average daily gain of live weight

during the period of control fattening, kg", "length of chilled

carcass, cm", "length of bacon half of chilled carcass, cm" and
minimum values"age of live weight 100 kg, days" and "thickness
fat at the level of 6-7 thoracic vertebrae, mm "are characterized
by animals in which the complex index of fattening and meat
qualities (B. Tyler's index) ranges from 157.68 to 182.36 points.

4. The number of reliable connections between the bio-
chemical parameters of blood serum, fattening and meat quali-
ties of young pigs of large white breed is equal to 26.67 %.

5. The cost of additional products obtained from young
pigs with a B. Tyler index of 157.68 — 182.36 points is equal to
+1733.40 UAH/head.
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Xanak Bikmop leaHosu4, kaHAudam CinbCbk020cn0AapChKux Hayk, cm. Haykosul cnispobimHuk, 3asidysay nabopamopieto
meapuHHuymea, [epxxagHa ycmaxosa «lHcmumym 3epHogux kynbmyp HAAH Ykpainu» ([Hinpo, YkpaiHa)

OsHaku npodykmueHocmi MONOOHSIKY ceuHell eenukoi 6inoi nopodu ma ix 38’930k 3 éMicmoM ce4yoeUHU ma ak-
mueHicmio desikux ghepMeHmie cuposamku Kpoei

HagedeHo pe3ynbmamu docnioxeHb 8i0200i8e/lbHUX ma M’SICHUX skocmel MOMOOHSIKy ceuHell gesnukoi 6inoi nopodu, de-
AKUX BioXiMIYHUX NOKa3HUKI8 CUpO8amKU KpO8i (8MiCm CEYOBUHU, akmugHicmb acnapmamamiHomparcgepasu (AcAT), akmusHicmb
anaHiHamiHompaxcgepasu (AnAT), a makox po3paxo8aHO eKOHOMIYHY eghekmugHicmb pe3ynbmamig 0ocnioxeHsb. [JocnioxeHHs
npogedeHo 8 CTOB «[pyxba — KasHayeiska» [Hinponemposckkoi obnacmi, y Haykoso-0ocnioHomy ueHmpi biobeaneku ma exo-
noaiyHo20 koHmposo pecypcie AlNK [Hinponempogcbkoao depxagHO020 a2papHO-eKOHOMIYHO20 yHisepcumemy, M’sicokoMbiHami
«/[Ixa3» ma nabopamopii meapuHHuumea LepxasHoi ycmaHogu IHcmumym 3epHosux kynbmyp HAAH YkpaiHu. Poboma eukoHaHa
32i0H0 npoepamu Haykosux docridxeHb HAAH YkpaiHu Ne30 «IHHosauiliHi mexHomoeii nnemiHHo20, NPOMUCI08020 Ma 0paaHiyHo20
8upobHuuymea npodykuii cauHapcmear («CeuHapcmeo»), Homep OepxagHoi peccmpauii 0116U001247. Ob6’ekmom OocridxeHHs
6y MonoOHsK cauHel eenukoi binoi nopodu. OuiHKy meapuH 3a 8id200igenbHUMU | M’ACHUMU SKOCMSAMU NPO8OAUNU 3 ypaxy8aHHAM
HacmynHUX nokasHukig: cepedHb0d0608ull npupicm Xugoi Macu 3a nepiod KoHMporbHoI eideodieni, e, 8ik A0CSA2HEHHS XUBOI Macu
100 ke, 0i6, moswuUHa WnuKy Ha pigHi 67 epyOHux xpebuig, MM, 008XUHa 0X0n00xeHoI mywi, cM, A08XKUHa BEKOHHOI NOMOBUHU
oxonodxeHoi nismyuwi, cm (M. . bepe3zogcbkud, I. B. Xambko, 2005). KomnnekcHy ouiHKy MOmoOHsIKy ceuHell 3a eidaodigenbHumu i
M’ICHUMU SKOCMAMU pospaxoeysanu 3a iHdekcom b. Talinepa (I1. A. BaweHko, 2019), 6iomempuyHi noKa3HUKU — 3a Memodukamu
I. @. Jlakina (1990). EkoHoMiYHy echekmueHicmb pe3ynbmamie 00CiOxeHp po3paxosysasnu 3a 3a2arbHONPUUHAMOK MemoOuKo
(Memoduka onpedeneHus akoHomudeckol ..., 1983). BcmaHogneHo, Wo 8Micm ce4o8UHU, akmueHicmbs achapmamamiHompaHcge-
pa3u (AcAT) ma anaHiHamiHompaHcgepasu (AnAT) y cuposamui kposi MOroOHsIKy cguHel niddocnidHoi epynu eidnosidae chiziono-
2i4Hill HopMi KniHiYHO 300posux meapuH i dopisHrotomb 4,77+0,576 monk/n, 68,11+6,445 0d/n ma 44,22+3,209 00/ 8idnosidHo. 3a
gikom docseHeHHs xusoi macu 100 k2 (0ib), moswuHOK WNUKy Ha pigHi 6—7 2pyOHUX Xpebuie (MM) ma OOBXUHOK 0XOTOOKEHOT
myuwi (cm) meapuHu 3asHa4yeHoi eupobHUYoi epynu ma nopodu eidnosidatoms | knacy ma knacy «enima». MakcumansHUMU nokas-
HuKkamu «cepedHbodob0osull npupicm xueoi Macu 3a nepio0 KOHMPONbHOI 8i0200ieni, k2», «d08XUHa OXOMOAXEHOI mywi, CM»,
«008XUHa BEKOHHOI NOMOBUHU 0X0MOAXEHOI Mywi, CM» ma MiHIManbHUMU 3HaYeHHAMU «8ik 00cs2HeHHs xueoi macu 100 ke, dHig» i
«MOBUWUHA WNUKY Ha pigHi 6-7 2pydHUX xpebuis, MM» Xapakmepu3yrombcs meapuHu, Y AKUX KoMniieKkcHUll iHOeKc gid2odigenbHux
ma m’acHux sikocmel (iHOexc b. Talinepa) konusaembcs y mexax 6i0 157,68 do 182,36 banis. Kinbkicms AocmogipHUX 36’3Kie MiX
GioxiMidHUMU NOKa3HUKaMu cuposamku Kposi, 8ideodisenbHUMU ma M’ACHUMU SIKOCMAMU MOOOHSIKY cauHel 8enukoi binoi nopodu
OopigHioe 26,67 %. Bapmicmb 0odamkoeoi npodykuii, siky odepxyromb 8i0 MonodHsKy ceuHel 3 iHOexcom b. Talinepa 157,68 —
182,36 banie dopigHroe +1732,04 2pH./2on.

Knrouoei cnoea: monodHsk ceuHel, bioXiMidHi NOKa3HUKU cuposamku Kpoei, 8i0200i8efibHi ma M’CHI SKOCMi, KoMneKcHa
OUiHKa, IHOeKC, MIHIUBICMb, KOPENAUS, eKOHOMIYHa egheKmuBHICMb

Llama Hadxo0xeHHs1 do pedakuii: 15. 05.2021 p.
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BueedeHHs1 i ukopucmaHHs y npomMuciiogomy ma (hepmepcoKoMy 2yCieHULMei aymoCeKCHUX 3a 3abapeieHHIM ONEPEHHS
eyceli Mae eesuke HapoOH020cN00apChke 3HAYEHHS 8HACITIOOK 3HUXEHHS 8UMPaM Ha CopMy8aHHs Nmuuyi i nonepedXeHHs nepe-
HeCeHHS iHgheKUiliHux xeopob. Po3pobreHi cenekyiiiHo-eeHemuyHi nidxodu 00 eugedeHHs aymoCceKCHUX 2ycell 3 baxaHum Habopom
MapKepie 2eHig Oatomb 3mMo2y 4imko ideHmugbikysamu cmamb nmuui 3a heHomunom y dobogomy i Oopociomy eiui. Sk 8UXIOHI
nopodu bynu eubpani peliHebki 6ini (bambkigcbka hopma) ma eenuki cipi (MamepuHcbka (hopma) 2ycu 8imyusHaHoI cenekuyii. Y
383Ky 3 HasA8HICMIO 8 2eHOMUNI 8CixX 2i6PUOHUX 2yceHsm F1 minbku odHiei do3u HenogHoOOMiHaHMHO20 2eHy Sd, 86Cb MOTOOHSIK 8
0obosomy eiuyi Mag CyuinbHe Cipe 3 X08MUMU KiH4YuKaMu Kpus 3abapeneHHs nyxy. Y cmamegospinomy eiyi eycaqku F1 manu cipe
3abaperneHHs oneperHs 3 binumu nip’iHamu nepuwio2o nopsdky, modi ik camoyku bynu Ginumu 3 memMHO-CipuMuU Maxosumu nip'iHamu
0py2020 nopsiOKy Ha Kpunax ma cipumu niismamu Ha cnuni. [opocni 2ibpudHi camui F2 manu 6ine cyuinbHe 3abapareHHs OnepeHHs,
munogi camku mex bynu binumu, ane 8idpi3HAUCS 8i0 2ycakig cipumu Maxosumu nip’iHamu nepuiozo i dpyeo20 nopsdky Ha Kpumax
i OKpeMUMU cipumu nfisiMamu Ha chuHi. BHacniOok cxpeulygaHHs nmuui 3a po3pobrieHO CKnadHOK CXEMOK OMPUMaHO 2i6pUuOHUX
2yceHsm mpemb020 nokoniHHs (Fs) 3-x eeHomunig i 8i0nosiOHo 3-x heHomunig 3abapsnieHHs Nyx08020 NOKPUBY 8 PO3PI3i KOXHOI
cmami. [ins nodanbwoi pobomu 8 Mexax KoxHoi cmami e dobogomy eiui 8idibpaHo camuie i caMok F3 nuwe 3 munosum (Uinbogum)
KornopcekcHUM gheHomunom: camui (2eHomun G/G Sd/Sd Sp/Sp C/C) manu ceimno-cipe cyuinsHe 3abapeneHHs dop3ansHoi hogep-
XHi mina, camouku (G/- Sd/- Sp/Sp C/C) - cipull cyuinbHul nyx Ha cnuHi U eonosi. B monodomy ma cmamegospinomy siui camui
manu bine cyyinbHe ONEPeHHs], a caMKu 8iOPI3HANUCS 8i0 HUX CipuMu Maxosumu nip’iHamu nepuwo2o ma 0py2020 nopsadKy Ha Kpu-
n1ax i, ik npasurio, HasiBHICMIO Kiflbkox meMHuUX nip'iH Ha cnuHi. [Tpu possedenHi 2ycell F3 3 munosum aymocekCcHUM 2eHOMUNOM .y
cobi” odepxanu Hawadkis nocnidyr4oeo Yemeepmoao nokoniHHs (F4), KomopcekcHUX 3a Korbopom nyxy 8 0obosomy 8iui, a 3a
KOrbopoM OnepeHHsi — y Oopociomy, mobmo 0cobuH 3 Yimko eupaxeHum cmamegum dumopepismom. CghopmosaHull y HO8OCMEO-
peHili nonynayii gpeHomeH dumopgHocmi (KormopcekcHocmi) 2ycell Oae moxnugicms ompumamu npakmuyHo 100,0%-8y moyricms
BU3HAYEeHHs cmami NMUYi Ha Pi3HUX emanax OHMOo2eHe3y.

Knroyosi cnosa: eycu, 2eHomun, oeHomun, 3abapsneHHs nyxy, KOIip ONepeHHs, MOYHICMb CeKCy8aHHs, OUMOPGHICME.
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CyyacHuit IHTEHCMBHUIA PO3BUTOK MTaxXiBHWLTBA, SK Of-
Hi€i 3 HalbiNbL peHTabenbHUX Ta PO3BMHYTUX rany3en TBapuH-
HWLTBA, He nepeabayaeTbCsl MOXNMBUM 6e3 CTBOPEHHS HOBMX
BITYM3HSAHUX BMUCOKOMPOZYKTUBHUX MOPIA, MiHi i KpOCiB nTuuj,
SKi NOpPsT 3 BUCOKMM FeHETUYHUM MOTEHLianom XxapakTepusyea-
nmcs 6 BigMIHHUMW aganTauiiHUMK skocTaMM Ta Bynu npucTo-
COBaHMMW [0 BUPOOHWLTBA NpoayKLii B Pi3HUX TEXHOMOMYHWX
YMOBaX (IHTEHCWBHi, HaMIBIHTEHCUBHI Ta EKCTEHCMBHI TEXHOMO-
rii) [1].

Y BITUM3HSHOMY TYCIBHULTBI nnemiHHa pobota mposo-
ANTbCA 3 NTUUEK Ha piBHI nopig [2]. CenekuiiHo-reHeTuYHa
poboTa 3 BMBEAEHHS HOBUX BITHM3HSIHUX AyTOCEKCHUX NOpig, i
nonynsLin rycen Ha AaHuin Yac He NPOBOANTLCS. ToMy po3pob-
Ky TEOPETUYHMX OCHOB Ta NPaKTUYHE BUBEAEHHS HOBWX BiTYM3-
HAHUX MONyMALiA (Ha NOYaTKOBMX eTanax CenekwuinHoro npoue-
Cy) ayTOCEKCHWMX Tyceil, a B NOAAnbLIOMY — KOHCOMiZOBAHWX
ayTOCEKCHMX MOPIf 3 BUCOKUM PIBHEM F€HETUYHOTO NOTeHLjany
NPOAYKTUBHWX Ta afanTUBHUX SIKOCTEMN, CIifl BBaXaTU aKTyarb-
HUM 3aBAaHHSAM CEMNEKLINHOT HAaYKM il MPaKTUKM.

CenexuioHepu y cBOiil poboTi BCe yacTilue BUKOpPUCTO-
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BYIOTb TEHETUYHI 0COBNMBOCTI YCMafKyBaHHS SKICHWX O3HaK,
CTBOPIOIOYM CreLlianizoBaHi KPOCK SEYHUX i M'SCHUX Kypen i3
MapKylo4MMmM reHamm, Wwo 6a3yTbCs Ha 34enneHoMy 3i CTaTTio
yCnapaKyBaHHI0 03HaK 3abapBrieHHs nyxy abo WBMAKOCTI pocTy
onepeHHst 4060BOro MonogHsky [3, 4].

[ocarHyTi 3HauHi YCNiXu Yy BMBYEHHI FEHETUYHUX 3aKo-
HOMIpHOCTEl yCraaKyBaHHs 3a0apBreHHst OMepeHHst NTUL siK
OOHiEl 3 HalBIMbll MOKA30BUX SIKICHUX O3HaK. Ix PO3YMiHHS!
Ba)NMBE 3 Tiei TOUKM 30py, Wob BMiTM 36epertu Ta edheKTUBHO
BMKOPUCTaTK B MPAKTUYHIIA CEeneKwiiHiin poboTi LiHHi reHoTunmn-
HOCIi MapKepHWX reHiB. BHacnigok roMosuroTHocTi 3a baratbma
BiBOMMMMW reHaMu, SiKi KOHTPOMIOTbL 3abapBneHHs OMepeHHs,
ayTOCeKCHa NTULSA MOXe BUKOPUCTOBYBATUCS K NSt CTBOPEHHS!
BUCOKOMNPOZYKTUBHUX MNiHiM Ta KPOCIB, TaK i B CKNagi pe3epBHUX
KOneKUin Ans NpoBEAEHHS TeHETUYHOMO aHanisy i kapTyBaHHS
JesKuX cnagkoBux aktopis [9].

OfHnM 3 BaXMNMBKX HaNpsSMKIB CenekuiiHoi pobotn y
NTaxiBHULTBI € CTBOPEHHS ayTOCEKCHUX MiHii i KpoCiB NTuLj,
4oro i gocsratwTb CenekuioHepu Mig 4Yac BUBEAEHHS HOBWX
cenekuiimx copm. Ocobrnmee 3HaueHHs e HabyBae B MnaHi
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3HWKEHHSs 3aTpart npaLi Ha COPTYBaHHS MONMOZHSIKY 3a CTaTTH i
nigBuLLEHHS TOYHOCTI cekcyBaHHs 4o 98,0-99,5 % [6]. Mepesaru
ayTOCEeKCHOI NTUUi Ans  KpynHoMacwTabHoro BUpOBHMLTBA
IMOBIpHI; Lie ofiepXaHHsi KOHAULIAHOrO 10BOBOrO MOMOAHSIKY 3a
LUBMAKOCTI COPTYBaHHS 10ro 3a CTaTTio 7-8 TUC. roniB 3a roguHy
Ta TouHicTio 40 99,0 %, NigBMLLEHHS XUTTE3QATHOCTI MOMOAHS-
Ky 3a nepiog BUPOLLYBAHHS 3@ PaXyHOK 3HWXKEHHS TpaBMaTU3My
11 nepesapaxeHHst 0COBMH [7].

MeTtoto pobotn Oyno TeopeTuyHo OBrpyHTYBaTM Ta
NPaKkTWYHO peanisyBaT CenekLiHO-reHeTUYHI  migxoanm Ao
BWBEAEHHS ANMOPHUX rycei.

Matepianu Ta MmeToauka gocnigkeHb. Panile B kna-
CWYHWX JOCMiZKEHHAX BYeHUX-reHeTuki [8-10] 6yno nokasaHo,
L0 ayToCeKCHe 3abapBneHHs ONepeHHsl NTUL B Mexax pogy
Anser (hOpMyeTbCA NPU KOMMIEKCHOMY NOEAHAHHI B OAHOMY
FEHOTUNI HEMOBHICTIO AOMIHAHTHMX (haKTopiB OGNakUTHOrO po3-
6aBneHHs (Sd) i cyuinbHoro 3abapeneHHst onepexHs (Sp), ski
€KCMPECYKTb Ha (DOHI MOBHICTO AOMIHAHTHUX OCHOBHOTO FeHY
konipHocTi (C) i reHy ciporo 3abapeneHHst onepeHHs (G). Buxo-
OS4N 3 LbOr0, MW BBAXaEMO, L0 NEPCMEKTUBHY MOLENb KOM-
MAEKCHOro reHOTUMY CamLiB i CaMOK CTBOPIOBAHOI Hamu HOBOI
BUMOpPHOT (KOMOpCeKCHOi) momynsuii ryceil, ayTocekcHux 3a
KonbOpOM MyXy B A0BOBOMY BiLji Ta 3@ 3abapBEHHAM ONepeHHs
B [OPOCINIOMY BiLli, MOXHa BMUPA3UTU HACTYMHUMM FEHETUYHUMM
topmynamu: 3 — G/G Sd/Sd Sp/Sp C/C; @ — G/- Sd/- Sp/Sp
C/C.

Mpu BMbOpi BMXiOHOTO CenekuitHOro Matepiany Ans
OTPUMAHHSI ayTOCEKCHWUX FeHOTWNIB NTWLi Hamu Bynn BuKopuc-
TaHi [aHi Npo reHeTUYHy CTPYKTYpy 3abapBreHHs OnepeHHst
rycew pisHux nopig [5].

Buxogsum 3 nepcnekTMBHOI cnazkoBOi Mogeni  Ko-
NOPCEKCHOCTI Tycel Hamu po3pobrieHo onTUMarnbHy CXemy
CMHTE3y AMMOPCHMX TEHOTUNMIB, ska 0asyeTbCs Ha 3akOHax
peropa MeHaens i 3aKOHOMIPHOCTSAX YCNaaKyBaHHS 34enneHux
3i cTaTTIo AKicHUX 03HaK [11].

PesynbTati gocnigxeHb. Ak BUXigHI nopoav Ans Bu-
BEIEHHSI KOMOPCEKCHOI nomynsiwji rycei Bynu BubpaHi perHebki
Bini (baTbkiBcbka chopma) Ta BeNnuKi Cipi (MaTepuHcbka opma)
rycu BiTYM3HsHOI cenekuii. MTuusa neploi nopoan byna gxepe-
nom reHy Sd, a fpyroi — reHy Sp. O6'eHaHHs B OHOMY TeHo-
TN cnagkosux caktopiB Sd i Sp facTb 3Mory OTpUMaTi HOBMIA
BUMOP(HUIA 32 3abapBneHHsM MyxXy W OnepeHHs (eHoTun
rycei. lgeHTudpikalis craTi ryceHsT 3fiiicHioBaTUMETLCS He 3a
paxyHOK 34enneHoro 3i CTaTTio yCnaAKyBaHHs reHy GnakuTHoro

Po &' peitHcbka 6ina nopoaa
G/G Sd/Sd sp/sp C/C

posbasneHHs (Sd), a BHacnigok edhekTy 403M LibOro CnajKoBoOro
thaktopy (S Sd/Sd, @ Sd/-). BeaymoBHO, Ha heHOTUN Nip'AHOro
MOKPWBY 3AIMCHIOE BNMWB 3HAYHA KiMbKICTb iHLUKX reHiB MenaHo-
reHesy, NpoTe MU PO3rNALAEMO NULLe aneni TUX TeHiB, A AKUX
Mae npsiMe BigHOLEHHS 0 POPMyBaHHS CTaTEBOMO AMMOPGI3-
My 3a 3abapBrieHHAM NyXy NTUL.

[eHOTUN PEeMHCbKMX CaMUiB 3a reHamu, siki KOHTPOIio-
l0Tb CUHTE3 MenaHoreHe3y, Takuit: G/G Sd/Sd sp/sp C/C.
TobT0, rycaku penHCHKOI NOpOAK € rOMO3UTOTHAMM 33 HEMOB-
HOZOMiHaHTHUM reHoM Sd 6nakuTHOro po30aBneHHs Ciporo
3abapBneHHs onepeHHs, SKMA y NoABiNHin fo3i (Sd/Sd) BusHa-
yae Binuit konip onepeHHst y aopocnoi nTuui. Mycaku peitHCbKoi
nopoau € Takox romosurotamu (G/G) 3a AOMIHAHTHUM FeHOM
ciporo 3abapBneHHs onepeHHs G Ta romMo3urotamu (sp/sp) 3a
PELECMBHUM TEHOM MNAAMUCTOTO 3abapBreHHs ONepeHHs Sp.
Edexr noasinHoi go3n reHy Sd y camuiB nposiBNSETLCA B
Binbl CUMBHOMY OCBITMIEHHI iX nmyxy B BOGOBOMY BiLli, HiX Y
CaMOK, BHACMigoK 4Oro 4WCTOMOPOAHI ycadyku, Sk Mpasuiio,
MaloTb OBTE abo NIsMMCTE CBITNO-Cipe 3abapBneHHs nyxy, a y
popocnux camuis reH Sd 0BymoBntoe 6inuii Konip onepeHHs.

'eHOTMN CamOK BENMKOI CipOi NOpPOAK 3a reHamu, ki ae-
TEPMiHYIOTb TEMHO-Cipe 3abapBreHHs OMepeHHs (xapakTepHe
npezkoBii dopmi Ancer ancer), HactynHuit: G/- sd/- Sp/Sp C/C.
BubpaHi 4ns cxpeLuyBaHHS TyCOYKM € rOMO3WroTamn 3a anenem
Sp reHy cyuinbHoro 3abapBneHHst OMepeHHst Ta remisuroTHUMK
3a reHamn G Ta sd. BHacnigok HasiBHOCTi B reHOTWMI Tycok
BEMNUKOI Cipoi nopoay NOABIMHOI 403N reHy CyLinbHOro 3abaps-
NEHHs ONepeHHs Sp, BOHW Mal0Th CyLinbHe TeMHO-Cipe 3abap-
BMNEHHS [OP3anbHOI NOBEPXHI Tina.

[Onsa cxpellyBaHHs BukopuctaHo 50 camuiB perHCbKOT
nopoan Ta 150 camok Benwkoi cipoi nopogu. Bce noronis's
rycakis peiHCbKOi nopoau M rycok BENMKOi Cipoi nopoau cdop-
MOBaHO B OKpeMmy rpyny i ineHTUdikoBaHo iHAMBILyarbHUMK
MiTKaMW Ha Kpuno. Anus, oTpUMaHi Big NTUL LiEi rpynu, Mapky-
Banucs CnewjianbHAM KOAOM, WO Jano MOXIMBICTb MPOBECTY
BiANOBIAHY OLiHKY pe3ynbTaTiB iX iHKyOyBaHHS i OTpUMaHMiA
[060BUiA riGpPUAHNA MONOAHSIK OLHUTY 33 OEHOTUMOM.

Ha BupowlyBaHHs nepegaHo 433 pobosux ryceHsaT Fi.
CxeMmy CxpeluyBaHHSI PEHCBKUX CaMUiB i3 BEMMKUMU CipUMu
CamMKaMmu Ta reHOTUNW 3abapBreHHs ONepeHHs NTUL BUXIGHMX
thopM i ribpraHMX ryceHsT nepLioro nokoniHs (F1) nokasaHo Ha
pUCYHKY 1.

Q@ Benuka cipa nopoga
X G/- sd/- Sp/Sp C/C

y

HalLLafK1 NepLIoro nokoniHHs (F1)

F1 & G/G Sd/sd Sp/sp C/C

O G- Sd/- Sp/sp C/C

3abapBneHHst nyxy 4060BOr0 MOMNOAHSIKY CYLINbHE Cipe 3 XOBTUMM KiHUMKaMU Kpur
PucyHok 1. Cxema cxpellyBaHHSA peMHCBbKMX | BERIMKMX CipuX rycen

Y 3B'A3Ky 3 HasBHICTIO B reHOTWNI BCiX ribpnaHux ryce-
HAT F1 TiNbKu ofHiei 403M HEMOBHOZOMIHAHTHOrO reHy Sd, Becb
MONOZHSK B J0BOBOMY BiLli MaB CyLlifbHe Cipe 3 XXOBTUMU KiH4M-
kamu Kpun 3abapsneHHs nyxy, To6To ctatesuit aMMopdism 3a
(PEHOTUMOM Y HUX He MPOSIBNSBCA.

Y cTaTeBo3pinomy Bili rycauki manu cipe (noninHacre)
3abapBneHHs onepeHHs 3 Ginumu nip'iHamm NepLIOro MopsAaKy,
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TOLi SIK CaMouku Bynum 6inumu 3 TEMHO-CIpUMK MaxoBuMM nip'i-
Hamu ApYroro MopsiAKy Ha Kpunax Ta Cipumu nsiMamm Ha CrivHi.
Camuj B uinomy 6ynu TEMHIlIMMKM 33 CaMOK, LIO MOB'A3aHO 3
noABilHot J03010 (G/G) B iXHEOMY reHOTUNI reHy ciporo 3abap-
BreHHs G Ta SIBULLEM HEMOBHOTO OMiHYBaHHs reHy 6nakuTHoro
posbaeneHHs Sd Hag 1oro peuecvBHuM anenem sd (BigcyT-
HicTb 6naknTHoro po3baBneHHsl). Y camok ogHa gosa anenst Sd
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NpU3BOANTL [0 3HAYHOMO OCBITNEHHS iX Ciporo 3abapBreHHs
OMepeHHs:, Todi Sk y camuiB PeHOTUNOBUA eDeKT OAMHAPHOI
[03M Lboro X anenst Sd B 3HauHili Mipi HIBEMIOETLCS HEMOBHIC-
TIO peLecmBHUM oro anernomopdom sd. Besa ua cknagHa ane-
NbHa i MixanenbHa B3aEMOAis reHiB i Npua3BoauTb 40 Oinblu
CBIT/IOr0 3abapBneHHs CaMOK MOPIBHSHO i3 camLAMM.

Ha gpyromy eTani Ansi OTpUMaHHs TUMOBUX KOMOPCEKC-
HWX TeHOTUNIB ryCelt NPOBEAEHO CXPEeLLyBaHHS NTUL 3a ABOMa
po3pobneHumu cxemamu. B nepluomy BapiaHTi gO ribpuaHux
camui F1 nigibpaHo ribpugHnx camok F1, siki pasom 3a npupog-
HOrO napyBaHHs YTpUMyBanMcs B OKpeMin cekuii. B pesynbrarTi
peanizauil Lboro CXpeLlyBaHHs MiaHyBasnocs oTpumaTn neBHy
KINbKICTb TMMOBWX KOMOPCEKCHMX rycaykiB Ta rycoqok. Teopetu-
YHMI BUXig BaxaHux reHoTuniB nepeabayascs Ha pisHi 12,5 %.

Y apyromy BapiaHTi ribpuaHi camui F1 cnaproanucs i3
YMCTONOPOLHUMU CamKaMu BeNMKOI cipoi nopoau. Lle aaeano
3MOTY Y LibOMY CXpeLLyBaHHi TakoX OTpUMaTH Tinbku rycoyok Fa
3 TMNOBMM BaxaH!M reHoTUNOM. BUKOpUCTaHHS y CXpeLLyBaHHi
rycoK BENWKOI Cipoi nopoay nepedayanocs Takox BaXMBIAM Y
nnaHi ycnagkyBaHHs Halaakamu apyroi reHepauii (F2) LiHHMX

F1 34 - G/G Sd/sd Sp/sp C/C

FEHeTMYHWUX 3adaTKiB BENMUKUX CipUX ryceil, Takux §K BUCOKa
KUTTE3AATHICTb, BiAMIHHA afanToBaHICTb [0 MiCLEBMX YMOB
pO3BeAEHHS (PE3NCTEHTHICTb 40 NOKaNbHWX LITaMiB Mikpoopra-
Hi3MiB, MPUCTOCOBAHICTb [0 MICLIEBUX KOPMIB Ta HECTIPUATIIMBIX
YMOB HaBKOMMLIHBOTO CEPEeROBHLLA), BMCOKA IHTEHCUBHICTb
POCTY MOSOAHSKY, BigMiHHA M’iCHa NpPOAYKTUBHICTb. Kpim Lb0-
ro, BUKOPUCTAHHS Y CXPELLyBaHHi NTULi PI3HOrO reHETUYHOro
MaTepiany nepenbavaeTbCs AOLINbHAM 3 TOUKM 30y HaKonu-
YeHHs y OOHOMY reHoTUni, a came y ribpugis F2, HOBUX reHHUX
KOMMNMEKCIB (Pi3HOSIKICHOrO CMaaKoBOro Martepiany), Wo cnpus-
no 6 MiABWLLEHHIO reTeporeHHOCT HallaaKiB NOCMigyrumMx no-
KOMiHb.

B nepLuomy BapiaHTi rpyny ryceit cpopmosato 3 60 ri6-
puaHux camuis F1 ta 155 ribpuaHux camok F1, siki 3Haxogunucs
Ha rpynoBOMy YTPWUMaHHi 3a NPUPOAHOO CraptoBaHHs. Y apy-
romy BapiaHTi 55 ribpugHux camuis F1 yTpumyBanucs pasom i3
155 camkamu BenuKoi Cipoi nopoay NepLIOro PoKy BUKOPUCTaH-
HS. Ha puCYHKY 2 HaBeAeHO CXeMy MepLUOro BapiaHTy CXpeLLy-
BaHHs ribpuaHux camuis F1 i3 camkamm Fi.

X Fi Q - G/-Sd/-Sp/sp C/C

4

HaLLagKu Apyroro nokomiHHs (F2)

& G/G Sd/Sd Sp/Sp C/C
CBITNO-Cipe cyLinbHe abo xoBTe
G/G Sd/Sd Sp/sp C/C
CBITNO-Cipe CyLiinbHe
(OBTI KiHYMKM Kpnm)
G/G Sd/Sd sp/sp C/C
CBITNO-Cipe NnamucTe
G/G Sd/sd Sp/Sp C/C
cipe cyuinsHe
G/G Sd/sd Sp/sp C/C
cipe cyuinsHe
(>OBTi KiHYMKM Kpnn)
G/G Sd/sd sp/sp C/C
cipe nnsamucTe

Q@ G/- Sd/- Sp/Sp C/C
cipe cyLinbHe
G/- Sd/- Sp/sp C/C
cipe cyLinbHe
(OBTi KiHYMKM Kpnm)
G/- Sd/- sp/sp C/C
cipe nnsmucTe
G/- sd/- Sp/Sp C/C
TEMHO-Cipe CyuinbHe
G/- sd/- Sp/sp C/C
TEMHO-Cipe CyLjinbHe
(*OBTi KiHUMKM Kpnn)
G/- sd/- sp/sp C/C
TEMHO-Cipe nnamucTe

Puc. 2. Cxema nepuuoro BapiaHTy cxpellyBaHHA ri6puais F1,y cobi” Ta peHoTunu ryceit F2

B pesynbTarti LbOro cxpeLlyBaHHs OTPUMAHO HaLaaKis
Apyroro nokoniHHs (F2), y Sikux cunbHO BapitoBanu 3abapsneH-
HSl T ManHOK nyxoBoro nokpusy (tabn. 1). Micns BuGipkn
TYCEHSIT i3 iHKybaTopy Ta iX 06CHXaHHS y HUX CroYaTkKy BU3Ha-
Yarnu cTatb SNOHCbKkMM MeTofoM. Lie, B CBOIO Yepry, A03BONUIO
NpOBECTM LinecnpsamoBaHui Bigbip 6axaHnx peHoTMMIB OKpeMO
cepeq camuis i caMok. BigcoTok pakTMYHO OTPUMaHWX TUMOBKX
33 (PeHOTUNOM TyCeHSIT HabnuKaeTbCs A0 TEOPETUYHO po3pa-
XOBaHOro.

Ockinbkn rycu BuxigHux OaTbkiBcbKOi (pedHcbka 6Gina
nopoga)  MaTepUHCLKOI (BenvKa cipa nopoaa) dopM BigpisHs-
nncs 3a OBOMA OCHOBHWUMM FeHamu, KOHTPOMIOKYMMU MeNaHo-
reHe3 (nokycu Sd i Sp), Take CXpelLyBaHHS MOXHA Ha3BaTH
AuribpuaHuM. Xapaktep poaiyenneHHst (Y1CMo i CniBBigHOLIEH-
HS1 (PEHOTUNOBMX KNaciB) B LIbOMY CXPeLLyBaHHi 00yMOBMIOETb-
¢4, Nepeaycim, HeMoBHUM JOMiHyBaHHaM anenei Sd i Sp Ta
nokanisauieto reHy Sd 'y ctateiit xpomocomi Z. Tomy, TeopeTu-
YHO OYiKyBaHe PO3LLEryeHHs 3a caMuAMK i camkami MOBUHHO

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcuteTty

BiAPI3HATUCS SKICHO 33 HACTYMHOrO CMiBBIAHOLIEHHS CreLudiy-
HWX ANs KOXHOI cTati peHoTunie — 1:2:1:1:2:1.

OTpumaHi B HaloMy MOAENbHOMY AOCRIAi 3HAYEHHS X2
no camusx (2,06) i camkax (2,45) MeHLi NOPOroBoi BEMUYUHM
(3,84). OTxe, He3HauHI BiAMIHHOCTI MiX (haKTUYHUMU | TEOpETH-
YHO OYiKyBaHWMW (DEHOTMNOBUMU Kracamu ryceHaT F2 MoxHa
BBa)aTh BUNaAKOBUMMU.

3a po3BeneHHs ribpuaHNX ryceit NepLIOro NOKOMIHHS ,Y
cobi” oTpumaHo JoboBuiA MonogHsK Apyroi reHepauii (F2):
camLi Ta camku 6 reHoTUNIB i BiANOBIAHO 6 heHOTUNIB. Y 3B'A3KY
3 HEMOBHUM AOMiHyBaHHAM anenen Sd i Sp, peTensHuin ornsg
3abapBrieHHs Ta MantoHKy nyxy gobosux ryceHsT F2 gas amory
3a X (heHOTMNOM BCTAHOBUTY FEHOTUN KOXHOI 0COOWHM, BUBYM-
TW XapaKTep PO3WENnneHHs 3a ABOMa MEHOEMIOIYMMM TeHaMM
Ta BigibpaTM AnNs nopanblUoi reHeTUYHO-CENeKLiHOi poboTu
NOTPIBHI ayTOCEKCHI reHOTUNN.
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Tabnuug 1 - PoswenneHHs 3abapBneHHs NyxoBoro Nokpuey B JOBOBMX ryceHsT F2

CraTb ryceHsT 3abapBneHHst NyxoBOro MokpuBY A0BOBIX ryCeHsT q)a:Mstn:;in q)eHOTMT'zzpequm leHoTun
. . . 63 64,0
1) cBiTrno-cipe cyuinbHe abo xoBTe (12,3 %) (12,5 %) G/G Sd/Sd Sp/Sp C/C
. . . . 124 128,0
2) cBiTNO-Cipe CyLinbHE (OBTi KIHYMKW Kpun) (24.2 %) (25,0 %) G/G Sd/Sd Sp/sp C/C
3) ceiTno-cipe nnsamucTe m o 64‘9, G/G Sd/Sd sp/sp C/C
. (13,9 %) (12,5 %)
Camui (n=512) 58 640
4) cipe cyuinbHe (113 %) (12,5 %) G/G Sd/sd Sp/Sp C/C
. . - 126 128,0
5) cipe cyLjinbHe (KOBTi KIHYWKK Kpun) (24,6 %) (25.0%) G/G Sd/sd Sp/sp C/C
. 70 64,0
6) cipe nnamucre (13.7 %) (12,5 %) G/G Sd/sd sp/sp C/C
X2=2,06
; ; 45 434
1) cipe cyuinbHe (13,0 %) (12,5 %) G/- Sd/- Sp/Sp C/C
. . - 97 86,7
2) cipe cyLinbHe (KOBTI KIHYWKK KpuI) (28,0 %) (25,0 %) G/- Sd/- Sp/sp C/C
3) cipe nnsmucte 113§ o 1‘21%’1,/ G/- Sd/- sp/sp C/C
Camkm (n=347) ( 212 2 ( 45 4 .
4) TeMHO-Cipe CyLjinbHe (121 %) (12’5’ %) G/- sd/- Sp/Sp C/C
. . . 86 86,7
5) TeMHo-cipe CyLjinbHe (KOBTI KIHYMKM Kpun) (24.8%) (25,0 %) G/- sd/- Sp/sp C/C
- 39 434
6) TeMHO-Cipe nnamucTe (112%) (12,5 %) G/- sd/- sp/sp C/C

=245

Binbopy nignaranu go6osi camui F2 3 TMNoBUMM Linbo-
BUMU (DEHOTUMAMU — CBITIO-CIPUM CyLinbHUM abo KOBTUM
3abapenenHsm nyxy (G/G Sd/Sd Sp/Sp C/C) Ta 3 HabnmxeHum
A0 TUMOBOrO (PEHOTUMOM (CBITMO-CIPUM CYLINBHUM 3 XOBTUMM
KiHunkamm kpun - G/G Sd/Sd Sp/sp C/C).

[Onsa nnemiHHuX winen Bigbupanw i foboBux camouok F2
3 TMNoBMM (DEHOTUMOM — Cipe CyLjinbHe 3abapBreHHs MyXoBOro
nokpuey (G/- Sd/- Sp/Sp C/C), a, Takox, 3 6nn3bkum o Tmno-
BOrO — Cipe CyLjinbHe 3abapBneHHs nyxy 3 XKOBTUMM KiHYMKaMW
kpun (G/- Sd/- Sp/sp C/C).

TeopeTnyHuM MigrpyHTAM BigGopy MONoaHsKy 3 6nm3b-
KM [0 TUMOBOrO rEHOTUMOM € HACTYMHI MipKyBaHHS. B ryciBHu-
LTBI, ¥ 38°A3KY 3 JaBHO BiAnpaLbOBaHOI0 TEXHOMOMEK BeeHHs
ranysi, Ha BUPOLLYBaHHS BIACHOrO NOroniB’a NTULi AN 3aMiHK
nonepesHLOl reHepalil NPUAHATO BIABOAUTU MaKCUMyM [Bi

IFs G/G Sd/sd Sp/sp C/C

F2 & G/G Sd/sd Sp/Sp C/C
cipe cyuinbHe
G/G Sd/sd Sp/sp C/C
cipe CyuinbHe (XOBTi KiIHYMKW Kpur)
G/G sd/sd Sp/Sp C/C
TEeMHO-Cipe CyLiNnbHe
G/G sd/sd Sp/sp C/C
TEMHO-Cipe CyLiNbHe(KOBTI KIHYWKM Kpun)

napTii monogHsky. B Hawomy Bunaaky Le 6yna 6 3aHaaTo Mana
YWCenbHICTb NTUL 3@ YMOBM BifOOpY NMLe 0CobUH 3 TUMOBUM
teHoTunoM. Tomy, Ans 36inblieHHs KINbKOCTi Tycel B rpyni
BinbOpy 4Ns CXpeLLlyBaHHS 3 METOI YHUKHEHHS! CMOPIBHEHOMO
CnaptoBaHHs Ta OTPUMAaHHS SkoMora BinbLUOi YUCENBHOCTI MTUL
MOCAiAYKYOro MOKOMIHHS, Hamu 6YNo BUPILLEHO 3aisiTh B reHe-
TUKO-CEMNEKLHOMY MpoLeci TakoX MTULI 3 MakCUMarbHO
OnM3bkvM [0 TMMOBOrO (PEHOTUNOM 3abapBrEHHST ONEPEHHS —
camuis reHotuny G/G Sd/Sd Sp/sp C/C, camok G/- Sd/- Sp/sp
C/C, i BigpisHANMCA Big 0COOMH 3 TUMOBUM FEHOTUNOM fMLLE
3a anensamu fokycy Sp.

Ha pucyHky 3 nokasaHo cxemy cXpeLyBaHHS ribpugHux
camuis F1 i3 camkamu Benukoi cipoi nopoau (apyruid BapiaHT
CXpeLLyBaHHs1) Ta reHeTU4Hi opMynu 3abapBreHHs ONepeHHs
OTpUMaHOro noTomcTea Fo.

X Q Bernwka cipa - G/- sd/- Sp/Sp C/C

4

Q G/~ Sd/- Sp/Sp C/C
cipe cyuinbHe
G/- Sd/- Sp/sp C/C
cipe CyLinbHe (OBTi KIHYMKW KpuI)
G/- sd/- Sp/Sp C/C
TEMHO-Cipe CyLinbHe
G/- sd/- Sp/sp C/C
TEMHO-Cipe CyLiNbHE(KOBTI KIHYMKM Kpun)

Puc. 3. Cxema cxpelLyBaHHS riGpuaHMX rycakis nepLioro NOKOMiHHA
i3 camKaMu BeNMKOI Cipoi Nopoau Ta reHeTUYHi chopmynu 3abapBiieHHS ONepeHHs HawaakiB Apyroi reHepauii

3a TaKoro cxpelUyBaHHs OTPUMaHO No 4 reHOTUNK i Big-
MoBigHO 4 heHOTMMM NMYXOBOro MOKPKBY [OBGOBOTO MOMOAHSKY
koxHoi cTaTi. Cepen camujB i cCaMmok oTpuMaHo f06oBUiA Moro-
OHSIK YOTUPBOX (PeHOTUNIB NPY NPaKTUYHO OHAKOBOMY CiBBIA-

HoLeHHi 1:1:1:1.

[ns noganbLuoi poboTH Bif LbOro CXpeLLyBaHHs Ha Bu-
poLlyBaHHs BigibpaHo nuwe [060BMX CaMOYOK 3 TUMOBKM
LiNb0BAM (DEHOTUMOM — Cipe CyLinbHe 3abapBneHHs NyXOBOro

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcuteTty
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nokpusy (G/- Sd/- Sp/Sp C/C) Ta 3 6nu3bkuM [0 TUMOBOrO
tbeHoTMNOM — cipe CylinbHe 3abapBreHHs Myxy 3 XOBTUMU
kiHumkamu kpun (G/- Sd/- Sp/sp C/C). [obosi ribpuaHi camui F2
Bynu BuBpakyBaHi 3 NOAAMNbLLIOTO NNEMIHHOTO NpoLecy i peani-
30BaHi HaCeNeHHI0, OCKIMbKW Big MEpLUIOro cxpellyBaHHs byno
OTPUMAHO JOCTaTHIO KiNbKICTb TUMOBKX 3a (OeHOTUNOM J0O0BUX
rycaukis.

Ha BupolysaHHs nepefaHo 289 nobosux ryceHsT apy-
roi reHepauii 3 TMNOBMM Ta ONM3bKAM A0 HLOTO rEHOTUMAMMU
(deHoTnamu). YBech BigibpaHuin monogHsk F2 ineHTudikyBanm
iHOMBILYaNbHUMU MITKaMU Y KPUIO NS NOMereHHs Moro Big-
Oopy B [OpOCMOMY BiLli MpK KOMMEKTYBaHHI OaTbKIBCLKOrO
cTaga.

B crateBoapinomy BiLi BigibpaHi ribpuaHi camui F2 mann
Bine cyuinbHe 3abapBneHHs onepeHHs, TUMOBI camkn Tex Bynn
Oinvmu, ane BiOpI3HANMCA BIiL rycakiB CipUMM  MaXOBUMW
nip’iHamK NepLuoro i Apyroro Nopsiaky Ha Kpwunax i oKpemumu
CipUMW NANSMaMM Ha CInHiI.

[Ons oTpuMaHHs HalagkiB TPETLoro nokoniHHa (Fs) 3
LUAPOKAM CMEKTPOM CMafKOBOI MIHMWBOCTI, SK NepesymoBM
e(eKTUBHOI CenekLii Ha MiABMLLEHHS FEHETUYHOro NoTeHujiany
NPOAYKTUBHWX Ta NEMiIHHUX O3HaK CTBOPKOBAHOI KOMOPCEKCHOI
NTULi, chOpMOBaHO CKnagHy 6aTbKiBCHKO-MATEPUHCHKY CEKLIit
(2 reHoTUNM camui, 3 reHoTUnNK camok). [lo ribpuaHux camuis
apyroi reHepauii (F2) 3 TMNoBum BaxaHum KOnopcekcHUM ge-
HOTMMOM (1-ui1 reHoTuN) Ta 6nM3bkuM A0 HBOTO B JOBOBOMY Bl
cheHoTHNOM (2-wi reHoTun) nigibpaHo ribpuaHux camok F2 3
TMMOBUM 3abapBrneHHAM onepeHHst (1-uit reHoTun) i Brmnabkum
[0 Hboro (2-ui reHoTun). Kpim Toro, Ans ycnagkyBaHHs noToM-
KaMmu nocnigylounx reHepawi, Hapsgy 3 GaxaHumu reHamu
MenaHoreHesy, LiHHWX MOPOAHUX CMafKOBUX SKOCTEN PEeMHCH-
KuX rycem (BWUCOKa XUTTE3LATHICTb, NPUCTOCOBAHICTL 4O 30HM
po3BeAeHHs, Aobpa HECYUICTb Ta BIATBOPHI SIKOCTI, 34aTHICTb 40
BiArOAIBIII Ha XWPHY NeviHKy, rapHa AKiCTb Nyx0-NepoBoi npoay-
Kuji), Hamu Byno BMPILLEHO 3aMy4nTN B0 FEHETHKO-CENEeKLiMHOro
npoLecy CamoK PENHCLKOI nopoaw (3-i reHoTvn) (puc. 4).

& riopun F2 : G/G Sd/Sd Sp/Sp C/C - Tunosuit peHoTUN
G/G Sd/Sd Sp/sp C/C — 6nu3bkuii o TMNOBOTO

/

Q ribpug F2
G/- Sd/- Sp/Sp C/C - Tvnosuii heHoTUN
G/- Sd/- Sp/sp C/C — 6nn3bkuit 4o TMNOBOro

Fa: &
G/G Sd/Sd Sp/Sp C/C -
G/G Sd/Sd Sp/sp C/C -
G/G S/Sd sp/sp C/IC -

X

TUNOBMIA heHOTHN
6nmM3bKuin 1O TMNOBOIO
HeTUNoBMIA heHOTUN

\

Q PeitHcbka nopoga
G/- Sd/- sp/sp C/C

?
G/- Sd/- Sp/Sp C/C
G/- Sd/- Sp/sp C/C
G/- Sd/- sp/sp C/C

Puc. 4. Cxema oTpMMaHHs Ta reHOTUNU 3abapBREHHSA ONepeHHs
riopuaHuX HawaakiB TPETLOro nokoniHHA (Fs)

Micns Takoro UMKNIYHOMO 3anyyeHHs OO0 CeneKwuinHoro
npoLiecy reHeTUYHOro MaTepiany nopig-yHaaTopis, po3BeaeH-
HA ribpuaHux ryceit F3“y cobi” (a B MaibyTHbOMY nokoniHHA Fs-
Fn) cnpusTme 36epexeHHI0 B reHOGOHAI CTBOPIOBaHOI nomy-
NAUT LIHHUX reHeTMYHMX 3aaTKiB ryceit BENvKOi Cipoi Ta pemH-
cbKoi 6inoi nopia, siki 6ynn BUKOPUCTaHI B CENeKLitHOMY npoLie-
Ci Ha pi3HMX eTanax Moro npoBedeHHs. Lle cnpusTume Takox
30arayeHHio reHonyny AMMOPEHUX ryCeit PiBHOAKICHUM LiHHUM
CnagKkoBUM MatepianoMm Ta (OPMyBAHHIO HOBMX CenekuiiHo-
3HAUMMUX PEKOMOIHAHTHUX TEHOTMMIB, K BWXiZHOI OCHOBU
BWCOKOTO rEHETUYHOTO NOTEHLiany NPOLYKTUBHMX, aganTUBHUX i
NNEMiHHUX SKOCTE HOBOCTBOPIOBAHOI NTUL.

To6T0, BXE Ha NOYATKOBWX eTanax CTBOPEHHS HOBOI
nonynsLji KONOPCEKCHUX TyCel BITYM3HAHOI cenekLii, aumopd-
HWX 3a 3abapBreHHAM MyXOBOro MOKPWBY AOBOBOTO MOMOAHSAKY
Ta ONepeHHs OPOCAMX 0COBWH, B reHoMyni Liei nTuuj 3aknaga-
t0TbCsl GaxkaHi NOEAHaHHS TEHHWX KOMMMeKCiB, KOTpi AeTepMi-
HYI0Tb YiTKi cTaTeBi PeHOTUNOBI BIAMIHHOCTI NTULi Ha NPOTA3i
BCLOrO OHTOrEHe3y. [apanenbHo 3 romo3uroTusalielo noTpib-
HWX aneneil MenaHoreHesy, B nonynsii hopMyeTbCA LUMPOKa
koMmGiHaLiiHa MIHMMBICTb LIHHUX TEHETUYHMX 3agaTkiB NTWL
Pi3HOrO rEHETUYHOTO MOXOKEHHS Ta HANPAMKY NPOAYKTUBHOCTI
ONS NOTEHLNHOrO KOMGIHOBAHOrO MPOSIBY Ha BUCOKOMY PiBHI
Linoro psiAy rocrnoAapchko KOPUCHUX O3HAK ryCen Y HacTyMHUX
MOKOMIHHAX.

CknapHy 6aTbKiBCbKO-MaTEpPUHCbKY CeKLilo cqopmoBa-
Ho 3 60 camLiB riBPMAHOMO NOEAHAHHS! APYroro MoKOMiHHs (F2).

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

Jo Hux nigibpaHo 120 camok F2 Ta 55 camok peiHcbkoi 6inoi
nopogu. Mycok pelHcbkoi Binoi nopoaw Binbupanu i3 6aTbkiBch-
Koro cTaga 3 TUMoBUMU A NOPOAM EKCTEP'EPHUMI O3HAKAMM.

BHacnigok cxpellyBaHHs NTULi 38 po3pobneHoto cknag-
HOIO CXEMOK0 OTPUMAHO TIBPUAHMX FYCEHST TPETHOMO MOKOMIHHS
(Fs) 3-x reHotunia i BignoBigHO 3-Xx chbeHOTWNIB 3abapBreHHs
NyXOBOro NOKPUBY B PO3PI3i KOXHOI CTaTi.

B pesynbTati NpoBELEHOrO CXpeLlyBaHHS OTPUMaHO
275 ribpnaHUX ryceHsT TpeTboi reHepadii (Fs), 3 akux gns no-
AanbLoi poboTu B Mexax KOxHOi cTati B 4060BOMYy Billi Bigi6-
paHo camujiB i camok F3 nuwe 3 TMINOBUM (LiNbOBMM) KOMOPCEK-
CHUM ¢peHoTUNOM: camui (reHotun G/G Sd/Sd Sp/Sp C/C) manu
CBITNO-Cipe CyLinbHe 3abapBreHHs [op3anbHOi MOBEPXHI Tina,
camouku (G/- Sd/- Sp/Sp C/C) — cipuii CyLinbHWI NyX Ha CNWHi 1
ronoBi.

B monogomy Ta crateBo3piniomy Bilji camui Manu YucTo
Oine cyuinbHe onepeHHs, a CaMKM BiPI3HANNCA Bif, HAX CipUMK
MaxoBUMU Mip’iHaMW NepPLIOro Ta ApYroro NOpsAKY Ha Kpunax i,
K NPaBUO, HAsSIBHICTIO KiNbKOX TEMHMX Nip'TH Ha CMIWHI.

Omxe, OTpUMaHi MOTOMKM TPETLOI reHepaLii npeacTas-
nanu cobo HOBWM TUM TyCel 3 TOMOTrEHHOK CMadKOBICTHO,
KoTpa AEeTepMiHye YiTKuiA cTaTeBuir AuMopdisam 3abapBneHHs
nyxy A06OBOT0 MONOAHSIKY Ta ONEPEHHS AOPOCINX OCOBUH.

Mpw po3seneHHi rycei Fs 3 TMNOBUM ayTOCEKCHUM FeHo-
TMNOM ,y cobi” ogepxanu Hallaakis NocAigy4oro YeTBepTOro
nokoniHHs (F4) (puc. 5), KOMOPCEKCHUX 3a KONbOPOM MyXy B
£0060BOMY BiLli, @ 32 KONILOPOM OMEPEHHS — Y AOPOCHOMY, TOBTO
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0COBMH 3 UITKO BUPXEHUM CTAaTEBUM AMMOPEI3MOM.

F3 & G/G Sd/Sd Sp/Sp C/C
CyLinbHO CBITNO-Cipi

F+ & G/G Sd/Sd Sp/Sp C/C
CYLNbHO CBITNO-Cipi

X Q G/-Sd/- Sp/Sp C/C

@ CyLinbHO Cipi

Q@ G/- Sd/- Sp/Sp C/C
CyLinbHo Cipi

Puc. 5. Cxema po3BegeHHs rycei F3 .y co6i”

Mpwu po3seneHHi rycen Fq ,y cobi” Hallagkn HaCTynHOro
(F5) MOKOMIHHS Mamnu TWUMOBMIA @yTOCEKCHUI (KONOPCEKCHUI)
reHoTun: B 40OOBOMY BiLli rycaukm mMamu CBITNO-Cipe CyuinbHe
3abapBneHHs op3anbHoi MoBepxHi Tynyba, a rycoukm — cipe
CyUinbHe 3abapBneHHs NyX0BOro nokpumey. MOBHICTHO onepeHuii
AYTOCEKCHUI MONMOZHSAK BKpUTUIA BinuM nepom, ane Camku, Ha
BiAMiHY Bif camLiiB, Manu cipi MaxoBi nip’iH1 NepLIOro i Apyroro
nopsAKy Ha Kpunax i, B pagi BUNagKis, Cipi NAsMM Ha CrInHI.

OTxe, B OCHOBY KONIbOPOBOTO CEKCYBaHHS TyCEHST MOK-
napaeHo cTabinbHi cTaTeBi BiAMIHHOCTI 3abapBneHHst ix MyxoBoro
MOKPWBY, SKi BUHUKaKOTb B pe3ynbTaTi epekTy 4031 NokanisoBa-
HOro B Z-XpOMOCOMi HEMOBHICTIO AOMIHAHTHOTO reHy BrakuTHo-
ro po3baBneHHs onepeHHs Sd, skuin ekcnpecye Ha QOHi romo-

HS NYXy N ONEPEHHs).

BucHoBku. [poBeneHi gocnigxeHHs nokasanu edek-
TUBHICTb PO3POBNEHNX METOAUYHMX MiAXOAiB BUBELEHHS HOBOI
nonynsuii AMMopHUX ryceit 3 BaxaHum HabopoMm MapkepHUX
FeHiB, AKi 4O3BONAITL YiTKO iAeHTUiKyBaTW CTaTb NTUUi 3a
teHoTunom B fobosomy 1 gopocrnomy Bili. CchopmoBaHuin B
HOBOCTBOPEHIl nomynsuji (heHoOMeH AMMOPEHOCTI (KOropCeke-
HOCTI) ryceil jae MOXnmBIiCTb oTpumath npaktiyHo 100,0 %-By
TOYHICTb BU3HAYEHHS CTaTi NTULI HA Pi3HUX eTanax OHTOreHesy
i, Ha BigMiHY Bif TPaAMLINHOMO ANOHCHKOrO METOAY BU3HAYEHHS
CTaTi, iCTOTHO 3HWXYeE PU3KK il TPABMYBaHHS Ta Nnepe3apaXeHHs
iHeKUiHMMKM XxBOPOBAMW NMPU KOMMNEKTYBaHHI 6aTbKiBCHKOro
cTaja.

3UrOTHOTO @yTOCOMHOTO reHoTuny Sp/Sp (cyuinbHe 3abapBreH-
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Breeding and genetic approaches to the breeding of new genotypes of dymorphous geese

The breeding and use in industrial and farm goose breeding of geese that are autosex in color of plumage is of great national
economic importance due to the reduction of costs for sorting poultry and preventing the transfer of infectious diseases. The devel-
oped selection and genetic approaches to the breeding of autosex geese with the desired set of gene markers make it possible to
clearly identify the sex of a bird by phenotype at diurnal and adult age. Rhine white (paternal form) and Large gray (maternal form)
geese of domestic selection were chosen as the original breeds. Due to the presence in the genotype of all hybrid goslings F1 only
one dose of incompletely dominant gene Sd, all young at the age of one day had a solid gray with yellow wing tips down color. In
adulthood, F1 geese had gray plumage with white first-order feathers, while females were white with dark gray second-order flight
feathers on the wings and gray spots on the back. Adult F2 hybrid males had a solid white plumage, the typical females were also
white, but differed from geese by gray first- and second-order feathers on the wings and individual gray spots on the back. As a
result of crossing the bird according to the developed complex scheme, hybrid goslings of the third generation (F3) of 3 genotypes
and, accordingly, 3 phenotypes of down color in the section of each sex were obtained. For further work within each sex at day age,
males and females Fs were selected only with a typical (target) colorsex phenotype: males (genotype G/G Sd/Sd Sp/Sp C/C) had a
light gray solid color of the dorsal surface of the body, females (G/- Sd/- Sp/Sp C/C) - gray continuous down on a back and a head.
At a young and mature age, males had white solid plumage, and females differed from them by gray flight feathers of the first and
second order on the wings and, as a rule, the presence of several dark feathers on the back. In the breeding of F3 geese with a
typical autosex genotype "in themselves" received offspring of the next fourth generation (F4), colorsex in the color of down in the
day age, and in the color of plumage - in adults, ie individuals with pronounced sexual dimorphism. The phenomenon of dimorphism
(colorsexuality) of geese formed in the newly created population makes it possible to obtain almost 100.0% accuracy in determining
the sex of a bird at different stages of ontogenesis.

Key words: geese, genotype, phenotype, down color, plumage color, accuracy of sexing, dimorphism.
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The article presents studies of the effect of phytogenic preparations on the immune system and productivity of agricultural
animals. Analysing the growing interest in the world in phytogenic drug, the article presents studies of the most popular herbal medi-
cines- glycyrrhiza. This drug is one of the components of traditional Chinese medicinal herbs. Glycyrrhiza has the functions of invig-
orating qi and strengthening the spleen, expectorating phlegm and relieving cough and pain, clearing heat and detoxification, and
reconciling the properties of medicine. Traditionally, this drug has been used for the prevention and treatment of humans as anti-
tumor, anti-inflammatory, anti-viral, liver protection, skin care. It is known that glycyrrhiza residues in animal products do not have
side effects on the human body, and this fact draws even more attention to the wider use of glycyrrhiza in modern animal husbandry.
However, some of the active components of glycyrrhiza, at the moment, are not fully research. The extraction process is also being
studied. The mechanism of disease resistance and treatment with this drug are currently not very clear. As a result, the drug is not
widely used in animal husbandry and poultry farming. Glycyrrhiza contains triterpene saponins, flavonoids, polysaccharides and
other biologically active substances that are beneficial to the body. Possessing a complex of unique properties, such as: antioxidant,
antibacterial, antiviral, antitumor, anti-inflammatory, as well as the ability to requlate the immune and biological activity of the body,
control blood sugar levels, it is increasingly attracting attention to itself. This article reviews the chemical composition, mechanism of
action and application of glycyrrhiza in poultry production, in order to provide a reference for the application of glycyrrhiza extract in
poultry production.

Key words: glycyrrhiza extract, phytogenic preparations, antioxidant, antibacterial, antiviral, antitumor, anti-inflammatory,
productivity, poultry.
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Glycyrrhiza is the dried roots and stems of legumes
Glycyrrhiza uralensis Fisch, Glycyrrhiza inflate Bat, and Glycyr-
rhiza glabra L. It has excellent characteristics such as cold
resistance, heat resistance, drought resistance, and salt-alkali
resistance. It is a perennial legume herb and a commonly used
Chinese medicinal material which is sweet in nature, flat in
taste, and has the effects of invigorating the spleen and qi,
clearing away heat and detoxification, eliminating phlegm, re-
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lieving cough and pain, and reconciling various drugs [1].
Glycyrrhiza is rich in chemical substances with biological activi-
ty, mainly triterpene saponins (mainly glycyrrhizic acid), flavo-
noids, coumarins, alkaloids, volatile oils, organic acids, sugars,
etc. Currently, there are many studies on the effective ingredi-
ents of glycyrrhiza such as glycyrrhizic acid, glycyrrhetinic acid,
glycyrrhiza polysaccharides and glycyrrhizin flavonoids. Glycyr-
rhizic acid is the main triterpenoid active ingredient in glycyr-
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rhiza. Its main function is anti-tumor, anti-inflammatory and anti-
virus [2].

1. The chemical composition of glycyrrhiza

Glycyrrhiza mainly contains triterpene saponins, flavo-
noids, polysaccharides, coumarins, volatile oils and amino
acids, among which triterpenoids and flavonoids are its main
components [3].

1.1 Triterpene saponins: There are more triterpene sap-
onins in the roots and rhizomes of glycyrrhiza, such as glycyr-
rhizic acid, glycyrrhetinic acid, glycyrrhizin and isoglycyrrhizin,
etc. Glycyrrhizic acid and its salts are collectively referred to as
glyeyrrhizin Su (glycyrrhizin, GL). The content of glycyrrhizic
acid is an important parameter that determines the quality of
glycyrrhiza herbs.

1.2 Flavonoids: glycyrrhiza contains a variety of flavo-
noids, mainly flavonoids, flavonols, chalcones, isoflavones,
dihydrochalcones, dihydroflavonoids, etc. Flavonoids mainly
include glycyrrhizin, glycyrrhizin, isoliquiritin, and isoliquiritin.

1.3 Polysaccharides: glycyrrhiza contains a variety of
polysaccharide compounds, including: glucan, rhamnose, galac-
tose, arabinose and so on.

1.4 Other ingredients: In addition to the above ingredi-
ents, glycyrrhiza also contains a small amount of coumarins,
volatile oils, stilbene, sterols, organic acids, amino acids, etfc.
[4].

2. The mechanism of the chemical components of
glycyrrhiza

Glycyrrhiza belongs to the tonic Chinese herbal medi-
cine. It has the functions of replenishing the qi, relieving emer-
gency and relieving pain, clearing away heat and detoxification,
relieving cough and expectorating, and reconciling various
medicines. From the perspective of modern medicine, glycyr-
rhiza has a variety of medicinal effects, including anti-tumor,
anti-oxidation, anti-inflammatory, anti-viral, immune regulation,
lowering blood sugar and lipids, protecting liver and skin care,
etc. [5].

2.1 Anti-tumor

The anti-tumor effect of glycyrrhiza is mainly manifested
in regulating the body's immunity, blocking the cell cycle, and
inducing cell apoptosis. The research on the anti-tumor effect of
glycyrrhiza mainly includes anti-prostate cancer, breast cancer,
myeloma, gastric cancer, liver cancer, lung cancer and cervical
cancer. Research by Seon M R et al. [6] showed that isoan-
gustone A, an active ingredient extracted from glycyrrhiza can
inhibit DNA synthesis, induce human prostate cancer cells
DU145 and mouse breast cancer cells 4T1 cell cycle arrest in
G1 phase, and reduce cell cycle proteins. The expression of
cycLinA and cycLin D1 inhibits the expression of proliferating
nuclear cell antigen and the expression of cyclin-dependent
kinase (CDK2) and CDK4 protein in tumor tissues. Xu Shumei
et al. [7] found that glycyrrhetinic acid GA had a certain inhibito-
ry effect on the proliferation of myeloma U266 cells, and its
inhibitory effect is mainly manifested in time and concentration
dependence. Lee CS[8] has shown that 18f-glycyrrhetinic acid
can increase the lethality of human cervical cancer SiHa cells
and has a positive effect on the treatment of cervical cancer.
Xiao et al. [9] found that glycyrrhiza chalcone A could increase
the expression of Rb (C-15) in human gastric cancer cell lines
MKN-28, AGS and MKN-45, and reduce cyclin A, cyclin B and
mouse double microgene (MDM2) expression, thereby inhibiting
the proliferation of gastric cancer cells.
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Studies have shown that glycyrrhiza extract can inhibit
the proliferation of breast cancer cells MCF-7 by increasing the
expression of tumor suppressor genes p53 and p27 and reduc-
ing the expression of cell cycle-related genes [10]. Glycyrrhizin
is a compound called dihydroflavonoid monomer extracted from
glycyrrhiza. Studies have found that glycyrrhizin can inhibit the
invasion and metastasis of human melanoma A375 cells by up-
regulating the gene expression levels of PTEN and TIMP2,
down-regulating the expression of Matrix Metalloproteinase2
(MMP2) protein, and obstructing the p-AKT signaling pathway
[11]. Glycyrrhizin plays an anti-tumor effect by inhibiting vascular
endothelial growth factor (VEGF) and is expected to treat cervi-
cal cancer [12]. Glycyrrhizin can also reduce the expression of
matrix metalloproteinase-2 by inhibiting the PI3K/Akt signaling
pathway [13]. Isoliquiritin also has the effect of inducing apopto-
sis of human gastric cancer cells MGC-803 [14].

Glycyrrhiza flavonoids have obvious anti-tumor effects
on human liver cancer cells (H22) and sarcoma180 (S180), and
the combination with cyclophosphamide has obvious synergistic
and attenuating effects [15]. Glycyrrhiza polysaccharides may
inhibit the growth of solid tumors and prolong the survival period
of mice with ascites tumors by affecting the expression of Bcl-2,
p53 and bax gene proteins [16]. Xie et al. [17] found that glycyr-
rhizin in Hela cells inhibited the growth of tumor cells by inhibit-
ing the activity of HIF-1a and down-regulating the expression of
VEGF. The above research results indicate that glycyrrhiza has
an inhibitory effect on tumor cells, plays an active role in anti-
tumor, and is a potential interfering agent that hinders cancer
progression.

2.2 Antioxidant

Oxidative damage is closely related to the occurrence
and development of tumors. In many tumor hypoxia tolerance
environments, hypoxia inducible factor 1(HIF-1) protein degra-
dation pathway is inhibited, the level of HIF-1 protein in the
nucleus increases, and the expression of downstream genes
such as vascular endothelial growth factor VEGF is enhanced,
which is conducive to tumor cell growth, invasion and metasta-
sis [18]. Studies have shown that glycyrrhiza polysaccharides
can prevent oxidative damage in the body by optimizing the
body's defense system to prevent oxidation, so as to achieve
the purpose of anti-oxidation [19]. Conkinson et al. [20] showed
that glycyrrhizin could improve the activity of oxidases such as
glutathione peroxidase (GSH-Px) and superoxide dismutase
(SOD), as well as malondialdehyde (MDA) and other lipid oxida-
tion metabolites, and remove free radicals in the brain and
inhibit lipid peroxidation in the brain [21]. The experiment of Lian
Yijun et al. [22] showed that glycyrrhiza polysaccharide could
scavenge DPPH free radicals and hydroxyl free radicals, and
had strong antioxidant activity. Isoliquiritin and glycyrrhizin have
certain scavenging effects on hydroxyl free radicals, superoxide
anions and DPPH [23]. The experiment of Xue Wei et al. [24]
showed that the scavenging ability of glycyrrhiza polysaccha-
rides on DPPH free radicals, -OH free radicals, OZ. free radicals
and ABTS increased with the increase of the concentration of
glycyrrhiza polysaccharides. When the concentration of glycyr-
rhiza polysaccharide reaches 3 mg/mL, the scavenging ability of
DPPH free radicals, -OH free radicals, 0% free radicals and
ABTS are 50.75+0.13%, 52.32+0.13%, 25.84+0.35%,
44 57+0.15%, respectively. Glycyrrhiza polysaccharide can
effectively inhibit a-glucosidase activity. As the concentration of
glycyrrhiza polysaccharide increases, the ability to inhibit a-
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glucosidase increases. When the concentration of glycyrrhiza
polysaccharide reaches 6 mg/mL, its inhibition rate of a-
glucosidase activity reached 64.77%.

2.3 Protect the liver

Normal cells maintain the integrity of cell physiological
functions in a normal oxygen physiological state. Tumors, espe-
cially solid tumor cells, adapt to hypoxia tolerance to maintain
tumor development and deterioration. Hypoxia can promote
occurrence of malignant biological behaviors of the growth,
infiltration and metastasis of solid tumor cells [18]. Studies have
shown that glycyrrhiza can reduce the liver damage caused by
dioscorea opposita by regulating oxidative stress and inhibiting
liver and protein expression, and it is related to the time of drug
administration [25]. Glycyrrhizin is produced by the deglyco-
sidation of glycosides in glycyrrhiza. The experiment of Zhang
Yiping [18] showed that the effective part of glycyrrhizin could
effectively inhibit the activity of human liver cancer cells, and
down-regulate the hypoxia signal HIF1f and its downstream
target gene VEGF. The expression level is not conducive to the
malignant progress of liver cancer cell SMMC7721. At the same
time, glycyrrhizin can regulate the biological behaviors related to
liver cancer Hep G2 cell apoptosis. Further studies have shown
that glycyrrhizin promotes antioxidant enzyme activity and inhib-
its oxidation metabolism and restores mitochondrial pathways of
anti-apoptotic genes, inhibits inflammation and fibrosis, thereby
preventing chronic liver injury and malignant transformation in
rats caused by the carcinogen CCI4 through the PGC-1a path-
way. Nrf2 is a key transcription factor that induces antioxidant
enzymes. Kim et al. [26] reported that glycyrrhizin could prevent
liver lipid degeneration and antioxidant damage by activating
Nrf2.

At present, the treatment of hepatitis is mainly achieved
through anti-virus, inducing interferon, regulating body immunity,
and anti-inflammatory effects. Glycyrrhizin can directly fight
hepatitis virus and induce interferon, increase the activity of NK
cells and inhibit hepatitis virus [27]. Clinically, glycyrrhizic acid
preparations have glucocorticoid-like effects, can reduce the
infiltration of inflammatory cells, inhibit the release of various
inflammatory mediators, and have membrane stabilization. They
are commonly used drugs for anti-inflammatory and liver protec-
tion, and the magnesium isoglycyrrhizinate present in natural
glycyrrhizic acid ( Magnesium isoglycyrrhizinate, MgIG) can
significantly improve liver function and reduce the degree of liver
fibrosis [28]. Experimental and clinical studies have shown that
glycyrrhizin diamine and compound glycyrrhizin have a preven-
tive effect on liver injury, and are of great significance for the
early prevention of the development of chronic hepatitis B to
cirrhosis [29,30,31]. The research results of Liang et al. [32]
showed that glycyrrhiza polysaccharide could effectively allevi-
ate the acute liver injury induced by CCL4 in mice, and reduce
serum Alanine Transaminase (ALT), Aspartate aminotransfer-
ase (AST), Alkaline Phosphatase (ALP), Lactate Demineraliza-
tion Hydrogenase (LDH) activities and mutations of caspase-3,
TGF-B1 and TGF-$1 mRNA and have a hepatoprotective effect.
Chen Yunhua et al. [33] found that isoliquiritin had the effect of
protecting the liver. The total flavonoids of glycyrrhiza may be
able to interfere with non-alcoholic fatty liver by activating AMPK
signaling molecules [34]. Glycyrrhetinic acid is the aglycone of
glyeyrrhizin, which has biological activities such as liver protec-
tion, detoxification and antioxidant, and can obviously promote
the apoptosis of liver cancer cells. [2] Diammonium glycyrrhizi-
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nate has a significant effect on reducing the ALT of patients with
chronic viral hepatitis. After intravenous administration, more
than 85% of patients' ALT decreased significantly and returned
to normal, and it has a preventive effect on liver damage caused
by various hepatotoxic agents [35]. The results of these studies
all show that glycyrrhiza extract can be used as an effective
drug for improving liver function and health.

2.4 Immune regulation

Glycyrrhizic acid is an effective biological response mod-
ifier, and its immune function is manifested in many aspects
such as immunocompetent cells, cytokines, complement and so
on. Glycyrrhizin can enhance the proliferation and activity of
helper T lymphocytes, promote the production of IL-2, IFN-y, IL-
1 and other cytokines by lymphocytes, and inhibit the production
of IL-4, IL-10, IL-8, etc. At the same time, it has complement
activity and can selectively inhibit the activation pathway of the
complement system [36].

Glycyrrhiza polysaccharides play an immunomodulatory
effect mainly by activating the body's immune system [37].
Wang Lirong et al. [38] showed that glycyrrhiza polysaccharide
could significantly increase the weight of mice and increase the
formation rate of E2 rosettes of lymphocytes, thereby improving
cellular immune function. Hong et al. [39] studied the effect of
glycyrrhiza polysaccharide on the proliferation of spleen lym-
phocytes and serum antibody levels in mice with a high-fat diet,
and found that glycyrrhiza polysaccharide could promote the
proliferation of mouse spleen lymphocytes and increase the
levels of various antibodies in serum. Li Fasheng et al. [40] used
ovalbumin to stimulate the immune response of mice, then
administrated the mice with glycyrrhiza polysaccharide, and
then stimulated the body's immune system with the same anti-
gen. The results show that both 50mg/L and 100mg/L of glycyr-
rhiza polysaccharide could increase the immune response level
of mice and the level of cytokine IFN-y. The aqueous extract of
glycyrrhiza contains abundant high-stability miRNAs, which can
affect the growth status of human immune cells in vitro, and the
abundance miRNA156 does have a certain effect on the ex-
pression of immune cell-related genes[41]. Glycyrrhiza extract
isoliquiritin and cortexin can promote the activity of regulatory T
cells in vivo and in vitro, and can reduce the colitis induced by
Dextran Sulfate Sodium Salt (DSS) in mice by exerting an im-
munosuppressive effect [42].

2.5 Anti-inflammatory

Inflammation is a defense response of the body and the
initial cause of many chronic diseases. Inflammation is caused
by a variety of inflammatory factors released in the process of
inflammation, which can be divided into infectious inflammation
and aseptic inflammation. Kim et al. [43] found that isoliquiritin
can achieve anti-inflammatory effects by inhibiting the expres-
sion of IKK, ERK1/2 enzymes, p38 phosphorylation, and inhibit-
ing the production of IL-4 and IL-5. Wei et al. [44] showed that
the total extract of glycyrrhiza, flavonoids and saponins have
anti-inflammatory and analgesic effects, and the flavonoids have
the best effect through UPLC-QTOF-MS metabonomics method.

Qu Xiaomei et al. [45] verified that the water extract of
glycyrrhiza in mice could significantly inhibit the formation of
granuloma and toe swelling in mice through the mouse xylene
ear swelling model and the egg white-induced toe swelling
model, indicating that the water extract of glycyrrhiza Has anti-
inflammatory effects. Wu Minman et al. [46] proved through
experiments that aqueous extract of glycyrrhiza can hinder the
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metabolism of arachidonic acid and inhibit the release of hista-
mine from mast cells, which has a significant anti-inflammatory
effect. Dong Jinxiang et al. [47] studied the regulation of Gansu
wild glycyrrhiza endophyte fermentation broth and host decoc-
tion, total flavonoids, and total saponins on lipopolysaccharide
LPS-stimulated mouse macrophage (raw264.7) cell inflamma-
tion model secretion of inflammatory factors The results showed
that the fermentation broth of glycyrrhiza endophytes JTYB018
and JTYF027 can inhibit raw264.7 secreting NO, TNF-q, and IL-
6. Research by Wang Liyao et al. [48] showed that the com-
pound licostilbene B derived from glycyrrhiza can inhibit the
phosphorylation of p65 subunits, ERK, JNK, and p38 proteins,
thereby inhibiting the activation of NF-kB and MAPKs pathways
induced by LPS and exerting anti-inflammatory effects. effect.

Zhao Yunsheng et al. [49] studied the effects of different
doses of glycyrrhiza polysaccharides on acute inflammation in
mice, and found that the high-dose group (10 mg/10 g) and the
low-dose group (3 mg/10 g) of glycyrrhiza polysaccharides had
the inhibition rate on mouse abdominal cavity capillary permea-
bility 38.95% and 15.41% respectively, indicated that glycyrrhiza
polysaccharide has a significant inhibitory effect on acute in-
flammation in mice. Tanaka et al. [50] analyzed the volatile oil
components in glycyrrhiza roots by gas mass spectrometry,
which were mainly aldehyde and caproic acid, and measured its
anti-inflammatory activity by ELSA kit, and found that the volatile
oil components had strong anti-inflammatory activity. Liu
Yuanyuan et al. [51] used UPLC-QTOF-MS metabonomics
method to analyze the pharmacodynamic mechanism of
Gancao Fuzi Decoction. The alkaloids, flavonoids and saponins
in Gancao Fuzi Decoction treat arthritis by regulate amino acid
metabolism, energy metabolism, intestinal metabolism and
metabolism of intestinal flora. Wei et al. [52] found that the total
extract of glycyrrhiza, flavonoids and saponins have anti-
inflammatory and analgesic effects through the metabonomics
method of UPLC-QTOF-MS, which the flavonoids have the best
effect. Zhao Jie et al. [53] have shown that ephedra-glycerin can
significantly inhibit carrageenan-induced pleural fluid exudation
and increase in the number of white blood cells in the inflamma-
tory area, indicating that it can inhibit inflammation and the
adhesion and aggregation of inflammatory cells, and has a good
anti-inflammatory effect/. It can be seen that glycyrrhiza extract
is closely related to the body's anti-inflammatory, and can be
used as an ideal source of potential anti-inflammatory drugs.

2.6 Antivirus

The antiviral mechanism of glycyrrhiza polysaccharide
may be achieved by enhancing the activity of immune cells and
enhancing the ability of antigen-presenting cells to swallow
pathogenic microorganisms [54]. The study of He Dan et al. [55]
showed that glycyrrhiza extract could induce the function of
glycoprotein (P-gp) and up-regulate its expression, thereby
promoting P-gp-mediated efflux of intracellular toxins to achieve
antiviral effects. Glycyrrhizic acid can inhibit viral replication and
has a good antiviral effect on the treatment of hepatitis B virus,
HIV, SARS virus, etc. [56]. The mechanism of glycyrrhizic acid
inhibiting HIV replication is mainly to reduce the activity of pro-
tein kinase C and can effectively prevent the spread of HIV.
Glycyrrhizic acid can also inhibit and reduce the activity of DNA
synthesis rate-limiting enzymes and nucleotide reductases to
hinder the migration of tumor cells during the synthesis phase,
thereby allowing cancer cells to differentiate and inhibit cancer
cell proliferation[2] . Song et al. [57] isolated 28 triterpene sapo-
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nins from glycyrrhiza root and tested them for anti-H1N1 and
anti-HIV activities. The results showed that uralsaponins M/S/T
and 22f-acetoxyglycyrrhizin have strong anti-H1N1 activity. Its
ICso values are 48.0, 42.7, 39.6, and 49.1 M respectively. 22p-
acetoxyglycyrrhizin and 3-O-B-D-Glucuronopyranosylglycyrrhe-
tinic acid have strong activity against HIV, and their ICso values
are 29.5 and 41.7uuM respectively. The compounds of oleic
acid, dehydrocrural glycyrrhizin D and glycyrrhetinic acid ex-
tracted from glycyrrhiza have good inhibiting effects on strepto-
coccus mutans, staphylococcus aureus, methicillin-resistant
staphylococcus aureus, quinolone-resistant staphylococcus
aureus and bacillus subtilis. The minimum inhibitory concentra-
tion of the inhibitory effect is 16-32ug/mL, 8-16ug/mL and 32-
64ug/mL[58]. Glycyrrhizol extract has a good antibacterial effect
on Gram-positive bacteria, and its minimum inhibitory concen-
tration is 1.25 mg/ml [59].

2.7 Lowering blood sugar and blood lipids

DushkinM [60] et al. reported that the ethanol extract of
glycyrrhiza can reduce the blood glucose level of rats fed high-
fat diet, and can improve their glucose tolerance. Zhao Haiyan
et al. [61] have shown that glycyrrhiza flavonoids can reduce the
blood sugar level of diabetic rats, and can also regulate lipid
metabolism disorders. The total flavonoids of glycyrrhiza have
the effect of reducing hyperlipidemia in hyperlipidemia model
rats induced by high-fat diet. Its mechanism of action may be
through increasing the expression of PPARa protein molecules,
thereby increasing the expression of adenosine monophosphate
activated protein kinase (AMPK) and p-AMPK protein molecules
to achieve the effect of treating hyperlipidemia [62]. a-
glucosidase inhibitor is a new type of oral hypoglycemic agent,
clinically used as the first choice for the treatment of type 2
diabetes, and an auxiliary drug for type 1 diabetes. Zeng Lan et
al. [63] first discovered and proved that the isoflavone com-
pound in glycyrrhiza had a-glucosidase inhibitory effect, which
provides a new way for the further development and utilization
of glycyrrhiza. Peng Lei et al. [64] studied the hypoglycemic
activity of ethanol extract of glycyrrhiza. The experimental re-
sults showed that ethanol extract of glycyrrhiza could reduce
serum glycosylated hemoglobin, triglycerides, low-density lipo-
protein, and total cholesterol content, and improve its oral glu-
cose tolerance. And It could also increase the level of insulin in
the serum to lower the blood sugar level of diabetic mice.
Glycyrrhiza chalcone E is a partial agonist of PPAR-y, which can
promote PPAR-y mRNA expression in white adipose tissue,
reduce fat cell volume and promote preadipocyte differentiation,
thereby improving insulin resistance and reducing dietary obesi-
ty diabetes blood glucose and blood lipids in mice [65].

2.8 Protect the skin

Zhao Weide [66] studied the effect of glycyrrhiza and
salvia miltiorrhiza extraction ratio on the whitening activity of the
extract, and the results showed that the glycyrrhiza and salvia
compound extract could inhibit tyrosinase activity, resist ultravio-
let radiation and reduce the production of melanin, promote
metabolism and soften the role of the stratum corneum, and will
not cause irritation to human skin.

Studies have shown that 5% glycyrrhiza extract aque-
ous solution for external use has a protective effect on ultravio-
let-induced skin photoaging and cell apoptosis in mice. Its pro-
tective effect may be related to inducing the production of SOD,
MDA, and TNF-a in skin tissues and reducing skin cell apopto-
sis [67]. G9315 is a mixture of 6 flavonoids extracted from
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glycyrrhiza inflata. 2 mg skin application can significantly inhibit
the formation of papilloma in mice induced by dimethylbenzan-

thracene (DMBA) combined with croton oil [16]. The study of

Nerya [68] found that the isoglycyrrhizin in glycyrrhiza had an
inhibitory effect on the tyrosinase monophenolase that synthe-
sized melanin, and the inhibitory effect was dose-dependent.
Therefore, they believe that chalcone flavonoids can be used as
lead compound candidates for skin whitening agents.

3. Application of glycyrrhiza in poultry production

Wu Hua et al. [69] studied the effect of adding glycyr-
rhizae residues in the feed on the performance of broiler chick-
ens, and found that compared with the control group, the addi-
tion of 3% glycyrrhizae residues group can significantly increase
the daily gain of broilers and reduce feed weight gain ratio (P
<0.05), and can significantly increase the apparent metabolic
rate of crude protein of the diet (P <0.05). The addition of differ-
ent levels of glycyrrhiza residue group can reduce the apparent
metabolic rate of crude fat in the diet ( P <0.05). The study by
Shao Qi et al. [70] showed that adding a proper amount of
glycyrrhiza cream can significantly increase the antioxidant
capacity in broiler serum. The antioxidant capacity of the 50 mg/l
group was significantly higher than that of the 0 mg/l and 100
mg/| groups (P<0.05).

Yi Lei et al. [71] studied the effect of glycyrrhiza poly-
saccharides on the antioxidant activity of chickens. The drug
group was injected intramuscularly with low (1mg/mL), medium
(2mg/mL), and high (4mg/mL) concentration of glycyrrhiza
polysaccharide for 1mL. The results showed that glycyrrhiza
polysaccharide could significantly improve the total antioxidant
capacity of T-AOC, glutathione peroxidase GSH-Px and cata-
lase CAT activities of Roman chickens (P<0.05) ), and the high-
dose group had the best effect. The research results of Dong
Yongjun et al. [72] showed that adding 1.0g/kg of glycyrrhiza
polysaccharides to feed has a significant impact on the microflo-
ra of the animal’'s digestive tract, which can promote the prolif-
eration of beneficial intestinal bacteria bifidobacterium and
lactobacillus, and inhibit proliferation of harmful bacteria of of
bacillus and salmonella in the large intestine. Wang Lirong et al.
[73] studied the effect of glycyrrhiza polysaccharide on the
antibody titer and body weight of Newcastle disease in chickens
and found that glycyrrhiza polysaccharide had a certain effect
on improving the immunity and weight gain of chickens. Grind-
ing glycyrrhiza and its rhizomes as feed additives can improve
the production performance and immune performance of Mus-
covy ducks, and increase the total protein, albumin and various
indicators in the blood of Muscovy ducks [74]. Ma Lu et al. [75]
studied the effects of adding different levels of glycyrrhiza poly-
saccharides in the diet on the immune function of broiler chick-
ens. The results showed that the addition of glycyrrhiza poly-
saccharides in the diet could improve the immune organ index
and Newcastle disease antibody of broilers to a certain extent.
The level and the mass concentration of immunoglobulin, the
mass concentration of cytokines and the gene expression level

of spleen-related cytokines can improve the immune function of
the body. Zhang Cai et al. [76] studied the effects of adding
different levels of glycyrrhiza polysaccharides in the diet on the
growth performance and serum biochemical indicators of broil-
ers. The results of the study showed that the 500 mg/kg group
and the 1,000 mg/kg group were added to the diet. glycyrrhiza
polysaccharides can significantly increase the average daily
gain (ADG) of 22-42-day-old broilers and reduce the feed-to-
weight ratio (F/G) (P<0.05). And it can increase the mass con-
centration of total protein (TP) and globulin (GLB) in broiler
serum and the concentration of high-density lipoprotein (HDL-C)
(P<0.05), and can significantly reduce alanine aminotransferase
(ALT) and glycerol The concentration of triester (TG) and uric
acid (UA) (P<0.05).

Chen Jingyi[77] et al. studied the effects of alternative
products on the growth performance and immune function of
broiler chickens, and the results showed that the glycyrrhiza
extract group could significantly increase the weight of the
chicks (P<0.05), and the thymus and bursa of Fabricius in the
glycyrrhiza extract group, newcastle disease (ND) antibody titer,
avian influenza HIN2 antibody titer, IL-2 and IFN-y levels were
significantly higher than those of the control group (P<0.05). The
above results all showed that the addition of glycyrrhiza extract
in the diet could improve the production performance of poultry,
immune function, reduce production costs, and improve eco-
nomic benefits.

Conclusions

With the continuous improvement of living standards,
people's awareness of health and the demand for animal prod-
ucts are also increasing. Glycyrrhiza has many functions such
as anti-tumor, anti-inflammatory, anti-viral, liver protection, skin
care, etc., and the residue of glycyrrhiza in animal products also
has no side effects on the human body, and this makes glycyr-
rhiza get a widely attention. However, the active ingredients of
glycyrrhiza, the best extraction process and the mechanism of
disease resistance and treatment are not very clear, and they
have not been widely used in livestock and poultry production,
which limits the wide application of glycyrrhiza. Future research
directions for glycyrrhiza:

1) Explore the mechanism of action of the active ingre-
dients of glycyrrhiza extract in animal bodies.

2) Appropriate addition ratio of glycyrrhiza extract in the
diet.

3) Further optimize the extraction process of glycyrrhiza.

4) Use the biologically active ingredients of glycyrrhiza
extract to replace antibiotics in animal husbandry.

With the in-depth research on the effective chemical
components, pharmacological effects and extraction technology
of glycyrrhiza, the application value of glycyrrhiza will be further
developed and comprehensively utilized, which will have a
profound impact on the development of medical care and mod-
ern animal husbandry.
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BopdyHoea Onbea NeopeiigHa’, dokmop CinbCcbk020cn0AaPCLKUX HayK, NPopecop

Beyopka Bikmopisi BikmopieHa®, dokmop cinbCcbko20cnodapcukux Hayk, npogecop

JTro YaHwxyH, dokmop cinbCbko20cnodapchKux Hayk, npoghecop, XeHaHbCbKull Hayko80-mexHiyHul iHemumym Kumaro

Kucenboe OnekcaHdp Bopucosuv?, kaHOudam ciflbCbko2o0cno0apchbKux Hayk, 0oueHm,

CamoxiHa €ezeHiss AHamoniigHa', kaHAuOam cinbCbko2ocnodapchkux HayK, doueHm

TCymebKull HayjoHansHUl agpapHul yHigepcumem (Cymu, YkpaiHa)

Oco6nusocmi 3acmocysaHHsi ekcmpakmy glycyrrhiza y nmaxieHuymei

Y cmammi HagedeHi docnidxeHHs annugy himoeeHHUX npenapamig Ha iMyHHy cucmemMy ma npodyKmUBHICMb CiflbCbK020CNo-
Oapcbkux meapuH. AHanisytouu cgimogy meHOeHui wodo 3auikasneHocmi (himo2eHHUMU POCAUHHUMU npenapamamu, 8 cmammi
npedcmasneri 0ocnidxeHHs Halbinbw nonynspHoeo npenapamy - glycyrrhiza. [anud npenapam - ye 00uH 3 KOMnNOHeHmig mpaduuiti-
HUX KumaticeKux nikyeanbHux 3acobig. Glycyrrhiza mae enacmusocmi 6adbopocmi yu, ukopucmosyemscs 0ns npocpinakmuku pobo-
mu cenesiHKu, Mae 8i0XapkiiosasbHi 81acmueocmi ma Cnpusie NONE2LIEHHI0 Kawimio, 0ie SK XapO3HUXYHYE, BUKOPUCMOBYEMbCS Npu
demokcukauii, npu uboMy cymicHull 3 bacambMa JlikapCbkumu npenapamamu. TpaduuitiHo daHul npenapam eukopucmogysanu Ans
npogbinakmuku U niKygaHHs MOOUHU - SK NPOMUNYXIUHHI, npomu3anarbHi, NPOmMugIpyCcHi 3acobu, makox eukopucmosysanu Ons
nmoduHu, | ueld chakm we binbwe npusepmae ysazy 00 binbW WUPOKO20 8uKopucmaHHs glycyrrhiza 8 cydacHOMy meapuHHUUME.
O0Hak, deski akmueHi kKoMnoHeHmu glycyrrhiza, Ha yel Yac susyeHi He 00 KiHUsA. Takox gusyaembcsi npouec excmpakuii. MexaHizm
cmitikocmi 3o x8opob i fikysaHHs OaHUM NpenapamoM, Ha CbO20OHIWHIl OeHb, He dyxe 3posymini. BHacridok 4020, npenapam He
0mpuMag WUPOKO20 NOWUPEHHST 8 meapuHHULMei ma nmaxisHuymsi. Glycyrrhiza micmume mpumepneHosi canoHiHu, (h1agoHoidu,
nonicaxapudu ma iHwi KopucHi dns opaaHiamy 6iono2idHo akmueHi pedosuHu. Mae yHikanbHUl KoMniekc enacmusocmell, makux siK:
aHmuokcudaHmHoi, aHmubakmepianbHoi, nPomMusIPYCHOI, NPOMUNYXAUHHOI, Npomu3anansHoi, a makox Mae 39amHicms 00 peaynsuii
iMyHHOT ma 6ionoeidHoT akmugHocmi opeaHiamy, KOHMPOITb PigHS UyKpY 8 Kposi - 8ce e i npusepmae ysaey 0o cebe.

Y cmammi posanadaembcs ximidHull cknad, mexariam 0ii i 3acmocysaHHs glycyrrhiza 8 nmaxigHuymsi. OcHosHa Mema 0oc-
NiOxeHHs - cghopmysmosamu pexkomeHdayi wodo 3acmocysaHHs ekcmpakmy glycyrrhiza € nmaxieHuUmei.

Knroyoei cnoea: excmpakm eniyupu3y, himoeeHHi npenapamu, aHmuokcudanm, aHmubakmepianbHull, npomugipycHud,
npomunyxnuHHUt, npomu3ananbHul, NPodyKmusHicMb, nmaxigHuymeo.

[ata HagxomkeHHs oo pepakuii: 13.04.2021 p.
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OLIIHKA BINUBY KUBJIEHHSA, NPOrPAMHOIO MEHE[KMEHTY rOAIBIII HA CKNAZL MOJIOKA KOPIB:
NITEPATYPHWUM OrNAaa
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Cmamms npucgsideHa A0CIOXEHHIO 8nIUBY XUBMEHHS Ha cKad MOMOKa Kopig Ha (hepmax, a makox MOMOYHUX nidnpu-
eMcmeax, fKi npakmukyromb No8HO-3MiluaHi pauyioHu abo 8UKOPUCMOBYIOMb NacosUWHe ympuMaHHs Kopig. binbwicmb eocno-
Oapcme i hepmepis, AKi 3aliMatombcs 8UPOBHULMBOM MOMOKa, SK npasuno, npudinsioms binble ysasu HadoK MOOKaA, HiX KOM-
noHeHMam mosoka ¢8o2o cmada. O0HaK cnoxueayi ma KOMNaHii, Wo eupobsms MOMOYHy npodyKUil, ma Kynyromb MOOKO Ha
MOITOYHUX hepmax, binbwe 3auyikagneHi 8 MOTOYHUX KOMNOHEHMax, Hix y Hadosix monoka. Cnid 3a3Hayumu, Wo eupobHULMeo
MOIIOKa 3 8UCOKUM 8iOCOMKOM makux KOMNOHeHmIg sk Xup ma 6inoK, sk npasuno, binbw npubymkose npu oeo peanisauji, HiX
8UPOBHULMBO MOJIOKO 3 HU3LKUM 8IOCOMKOM 3a3Ha4yeHUX KoMnoHeHmig. pobremu skocmi monoka binbuwocmi MOIoYHUX ¢hep-
MepCbKUX 20cn00apcms 3yMOs/IeHi HenpasusbHOK 200i8/1EH0 MBapUH, Ska 8 C80K Yepay enniueae Ha cknad Mosioka. Tomy Hedo-
CMamHe 3HaHHs 83aEMO38'A3KY MiX KUBIIEHHSIM MOTOYHUX KOPi8 ma KOMNOHEeHmMamMu MOJIoKa npu3eodums 00 OMpUMaHHS HU3bKO-
AKICHO20 MOJIOKa 3 HU3bKUM PIBHEM MOOYHUX KOMNOHEHMIB, ma 3HUXEHHS peHmabenbHOCMI 2amy3i MOOYHO20 CKOmapemea.
BcmaHosneHo, Wo XueneHHs 8nnusae Ha Kinbkicmb 8upobneHo20 Momnoka. Lie AocniOxeHHs €8i0uumb, WO XUBEHHS MaKoxX
ennusae Ha komMnoHeHmu mosoka. Crid npakmukysamu maki cmpameeii 2odieni, siki 3abe3neyyoms 8UPOBHULMEO MakCUMasbHOT
KirbKOCMi MOJIOKa 8UCOKOI Cnoxugyoi akocmi. byds-siki 3MiHU y 3a2arnbHoMy pauioHi meapuH y 6y0b-aKull yac No8UHHI 6ymu Hare-
JKHUM YUHOM 8idKOpu208aHi ma ouiHeHi wodo ix 8nusy Ha KOMNOHERMU MOJIOKa MOJTOYHUX KOpI8 SIK Y KOPOMKOCMPOKO8ill, mak i 8
dogzocmpokosili nepcnekmusi 05 8UPOBHULMEBA BUCOKOSKICHUX MOSTOYHUX NPOAYKMie.

Knroyoei croea: MomoKo; )usneHHs; biflok; xup; eHepaisi; 20081151, KOHUeHmpamu.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.9

Monoko kopiB cknagaetbest 3 Boau, Ginkis, xwupis, nak-
TO3U, MiHEpPaniB Ta iHWWX PO3YMHHWUX KOMMOHEHTIB (BITAMIHIB i

conein [22]. OCHOBHUMM nepegyMoBamMu, ki 3yMOBIIOKOTb MPo-
BOAMTM [OCTIMKEHHA OO KOpekuii cknagy Moroka Kopis

nenkouuTia). MoxHa 3a3HauuTi, Wo 6nmseko 87,7% Mormoka -
Lie BoAa, B fAKil BCi iHLI CKNagoBi MICTATLCS B Pi3HUX popmax
[8]. OcHoBHa yBara LbOr0 JOCTIMKEHHS CNPSIMOBAHA Ha  Taki
KOMMOHEHTW MOIIOKa, SiK BMICT Xupy Ta Binka. BincoTok KoxHoro
3 KOMMOHEHTIB MOJOKa Bapitoe 3anexHOo Big NOPOAK, ane 3a3su-
yail MOMoKo cknaaaeTbes Ha 87,7% 3 Boau; Ha 3,3% 3 Ginka; Ha
3,4% 3 xupy, Ha 4,9% 3 nakto3n Ta Ha 0,7% 3 MiHepanbHuUX
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3anuLaTbCs TakuMmK X, gK i 25 pokis ToMy. BoHW 3ymoBreHi
3MiHaMu y TexHonorii BUpoOHMLTBA Ta mepepolky mMosoka Ta
MOMOYHIX NPOAYKTIB, 3MiHAMW Xap4oBOI LiHHOCTI MONoKa Bifno-
BIiHO pekoMeHAaLisM LLOAO XUBNEHHS TBAPUH Ta BUKOPUCTaH-
HS MOMOKAa SIK [PKEPENa KOPUCHUX PEYOBWH, L0 MaloTb BigoMi
nepearn ans 3gopos'a noguHu [13]. Y nepiog 3 1980 no 2005
POKW MpUAMANUCS PisHi 3yCUnns WoAo cnpobn 3MIHUTM BMICT
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Monoka abo cknag yCix TpbOX KOMMOHEHTIB (T06TO xupy, binka i
naktoau) [16]. Mporpec y nuTaHHSX 3MiHM CKnagy Moroka Luns-
XOM Kopekuii paLioHiB BinbyBCS 3aBOAKM LOCMIMKEHHAM BCiei
CUCTEMM OpraHi3My TBapuH: Bif NPaKTUYHWUX AOCTILXEHb CUCTEM
rogiBni Ao 6a3oBux pobiT 3 Ha piBHI 0BMIHHMX NPOLLECIB Y KNiTK-
HaX TKaHWH MOJIOYHOI 3an03u [2].

lMpakTuka ynpaBniHHA roOAiBMel0 Ha MOMOYHIA epMmi
MOXe MaTW BEMMKWA BMMMB Ha piBEHb MOMOYHOrO XMpy Ta
Oinka B mMonouj. KopmoBi cTpaterii, 1o ONTUMI3yoTb GOyHKLHO
pybus, Takox 30inblUylOTb BMPOOHWLTBO MONOKa Ta Cknaj
MOJTOYHUX KOMMOHEHTIB. ICHYE Kinbka cTpaTerii, siki BUPOOHWMKM
MOXYTb BUKOPUCTOBYBATW NS onTuMisauii yHKuii pybus Ta
3MiHy MOMNOYHUX KOMMOHEHTIB [22]. Hanpuknag, BUPOBHUKY, SiKi
aHaniayloTb i BUKOPUCTOBYIOTb IHOPMALLIO 3i CBOIX MOMOYHWX
3anucie, MOXyTb BinbLl KPUTUYHO OLIHATW CBOI nMporpamu yn-
PaBniHHA XMBMEHHAM Ta rogisneto [16]. BukopuctaHHs 3anucis
BCbOrO CTaga, OKPEMMX Tpyn Ta OKPEMMX KOpIB JO3BOSISE One-
pyBaTh BUPOBHUYMMM | EKOHOMIYHUMM NOKa3HUKaMM, LLO crpu-
i€ 3BinbLUeHHI0 AOXOAIB NMPW 3MiHi B Mooy KinbKocTi Binka Ta
| abo xmpy [16].

Kopmosi cTpaterii, WO BNAXBaOTb Ha MOMOYHI KOMMO-
HEHTW, MOBMHHI BKNOYaTW afekBaTHe 3abe3neyeHHs TBapwH
po3LLenntoBaHuM y  pybui Binkom, HelTpanbHO-AeTepreHTHOI
knitkoBuHoto (NDF), ocobnuso ans kopie y paHHii nakrawii.
UnHHWKaMW rOAIBMI MOXHA NErko 3MIHUTW KOHLEHTpaLito Xupy
Ta KOHUeHTpaLito Ginka B monoui [22]. KoHueHTpaLis xupiB €
HanbINbL YYTNMBOK [0 3MiHM pauioHy | MOXe 3MiHIBaTUCh B
mexax mainke 3,0 % [12]. Kopmosi maHinynsuii Takox npu3so-
OATb 10 3MiHM KinbKOCTi MOMOYHOro Binky, ane B MeHLUIA Mipi
— npubnusHo Ha 0,60 % [14]. KoHueHTpaLio nakTosn Ta MiHe-
panbHOi YacTUHU, SKi € IHWKUMW CKNagoBUMU CyXMX PEYHOBUH
MOJIIOKa, He MOXHa nepeadaumTy BiANOBIAHO i3 3MiHamu rogieni
TBapWH. Takox icHye 6€3Mi4 HEKOPMOBMX YNHHWKIB, SKi MOXYTb
BNMMBATW Ha CKMNaj MOJIOKA, TaKi SK rEHETUKA Ta HABKOMULLHE
CepenoBuLLe, piBeHb MOMOYHOI MPOAYKTMBHOCTI MOIOKa, CTagis
nakTauii, xeopobu, ce3oH, kKoMd)OpT KopiB, Bik koposw [15].

YMHHMKM XMBMEHHS Ta MEHeDXMEHT roaiBni  Hanbinb-
LUK MIpOK BNAMBAOTb HA KOMMNOHEHTU MONOKA, i, HaliMOBIp-
Hile, MOXyTb ByTU NpUYMHOIO abo LUMSAXOM BUPILLEHHS MPO-
Brem, noe'sizaHux i3 cknagom monoka [15]. Tak, Hanmpuknag,
Jenpecito MOMOYHOTO XMPY MOXHA YCyHYTW npoTsrom 7-21
[HIB, 3MiHWBLUM PaLioH KOpoBMW. 3MiHM MOMOYHOTO Ginka MOXYTb
3aiHaTy Big 3 00 6 TWXHIB ab0 [oBLUe, SAKLIO Npobnema BUHMK-
na i TpuBae TpuBanuin nepiog [12]. 3miHu B xmBneHHi abo paui-
OHi GiNbLU CUIMBHO KOPENHOKTH 3 MOSIOYHIUM XMPOM, HiX 3 MOIIO-
YHUM BinKkoM. TakUM YMHOM KMBMEHHS Ta MEHEIXMEHT rofisni
BBaXalOTbCA HAMCYTTEBILIAMM YWHHUKAMW BNAWBY MpWU BUPI-
LUEeHHst IPOBIEMI 3 MOTOYHUM XMUPOM Yi BiikoM, OKpiM reHeTy-
kv [3].

MepeTtpaBneHa B pybLi KNiTKOBUHA NEPETBOPIOETHCA Y
NeTKi XMPHI kucnoTu auetar i 6ytupar [22]. byTtupat € gpxepe-
NOM eHeprii Ans CTIHOK pybus, i oro Binblua YacTUHKA NepeT-
BOPIOETLCA  pyOLEBO TkaHuHOKW Y  GeTa-rigpokcubyTupar.
MpubN3HO NONOBMHA MOMOYHOIO XMUPY CUHTE3YETHCS Y MOSO-
YHIN 3anosi 3 auetarty i 6eta-rigpokenbytuparty [10]. IHwa no-
NOBMHA MOMOYHOIO XMPY TPaHCMOPTYETLCA 3 NYNY KUPHWX
KWUCIOT, SiKi LIMPKYMIOTh B KPOBI. BOHW MaloTh pisHe NOXOMKEH-
Ha: abo € MOoGini3oBaHMMM 3 XMPOBMX [eno TKaHwH, abo €
abcopboBaHumK 3 paLioHy, abo noxoasTh 3 XupiB MeTaboniso-
BaHUX B neviHui. PyOuesi Mikpobu KOHBEPTYOTb NPOTEiH paLyi-
OHY Y MiKpOBHUIA NPOTEIH, SIKMA € TONOBHUM [XEPESIOM KUTTEBO
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BaXMNMBUX aMiHOKCNOT Ans kopi. Lli amiHokucnotn abcopby-
0TbCS MOMOYHOK0 3an030t0 i NEPETBOPITLECH Y MOSOYHUIA
npoTeiH. [Ins CMHTE3y NPOTeiHy BUKOPUCTOBYETLCS THOKO3a K
[Kepeno eHeprii [7]. Tntoko3a yTBOPHOETLCA abo 3 Takoi NeTkoi
KMPHOI KMCIMOTK sk mponioHaT B neuiHui, abo abcopbyeTbes
BesnocepenHbo y pybui, abo 3a paxyHOK NepeTBOPEHHS amiHo-
KUCIOT y rIOKO3y (Liel npoLec Ha3uBaETbCS MIOKOHEOreHe3);
Lie MOXE 3MEHLUMTIN HAAXOMKEHHS aMiHOKUCIIOT AOCTYMHUX Ans
YTBOPEHHS MOSMIOYHOro npoTeiHy. Kpim Toro, geski dhpakuii
Oinky, Taki, sk anbOyMiHu i iMyHOrnoByNiHN MOXYTb HAAXOANTM
Y MOSOKO NpsIMO 3 KpoBi [9].

Tomy meTor0 poboTtn 6yno npoaHaniayBaTi BNUB XMB-
NEHHs, MEHEIXXMEHTY rofiBni Ta NPOrpamMHOro YnpaBIiHHA Ha
cKnag Monoka Kopis.

Matepianu Ta metogu aocnigxeHb. [JaHa nybnikayis
€ OrMsA0BOK, HAMU 3aCTOCOBAHO HAaYKOBUA METOA BUCBITNEHHS
pe3ynbTaTiB AOCHiMKEHb, METOW SiKoro € 36ip, aHanis Ta ysa-
ranbHeHHs pesynbTaTiB AOCiAKeHb iHWWNX aBTOPIB LWOAO aKTy-
anbHOi OLHKM BMIMBY XMBMEHHS, NPOrPaMHOTO MEHEIKMEHTY
rogiBni Ha CKnag Morioka Kopis.

PesynbTtatn gocnimkeHb. byab-aki cutyauii, ski cnpu-
A0Tb abHopmansHoMy abo 0OMEXEHOMY CMOXMBaHHIO KOPMIB
KOPOBOIO, MOXYTb BMAMHYTU Ha KIiMbKICHUIA CKnag MOMOYHMX
KoMNoHeHTiB [22]. [lo nmpuknagy: nepenoBHEHICTb KOPMOBOIO
cTOMy, PO3MILLEHHS TenWub 3i CTapluMMu KopoBamu y npuMi-
LeHHsX [17], pauioHu rogisni, SKi CAPUSIOTL COPTYBAHHIO KOp-
My, rogiensi BiNKOBUMM KOPMamu NEpPen eHepreTUHHUMU Kop-
MaMW Ta 3rof0BYBaHHs KOHLIEHTPATIB nepes OCHOBHUM KOp-
MOM, YCi Taki MEeToaW ynpasniHHA rofiBnero BNNWBaOTb Ha
3MiHy KOMMOHEHTIB KOPOB'AYOro MOJIOKa.

Lli yMOBM MOXYTb BUHWKHYTW, SIKLLO KOPOBaM OBMEXUTH
KinbkicTb npuitomi kopmy 3 10 - 15 pasiB Ha geHb 40 MEHLLOi
KinbkocTi, abo 403BONATM KOPOBaM iCTW YaCTWHY Yacy BUCOKOe-
HEepreTUYHi KOpMM, a PeLuTy Yacy fobu — oCHOBHI kopmu. Criig
NepexkoHaTmnes, Lo CBXMIA kopM BOCTYMHMIA 20 roauH Ha feHb,
3iNCOBAHMI KOPM NOBUHEH BYTW BUMYYEHMIA i3 KOPMOBOTO CTONY,
B CMEKOTHY Nnorofy Mae 3abe3neyyBaTucs TiHb ab0 OXONOMKeEH-
HS TBapWH, W06 MigTPMMYBATM HOPMANbHE CMOXMBAHHA Ta
3BUYHMI pexum rogieni [22]. Hapewwri, 3viHW B pauioHi MatoTb
ByTv nocTyni, Wob MikpoopraHiamu pybus Mornn aganTtyBaTucs.
Byab-akuit gucbanaHc y xuBneHHi abo MeHemXMeHTI rogieni
MOXE MPU3BECTM 40 3MEHLLEHHS Binka MOMoKa BHacriLoK yTBO-
PEHHSI MEHLLOI KinbkicTb MikpoBHoro Oinka y pybui, 3miHam
KMPHOCTI MOMOKa 3a PaxyHOK OOMEXEHHS! YTBOPEHHS NMETKNX
KUPHUX KucnoT y pybui [11].

BaxnuBeicTb Makcumi3aLlii CnoXuBaHHs KOpMy NoB's3aHa
3 MiHimMi3aLjeto HeraTMBHOTO eHepreTuyHoro GanaHcy nig vac
paHHboi nakTauii [10]. Konu mMonouHi kopoBn nepexoastb Ao
MO3UTMBHOTO EHEPreTUYHOro BanaHcy, Maca Tina BigHOBIOETb-
cs, BTpaTa CTaHy Tina 380AMTLCA 40 MiHIMYMY, i KOPOBW Lat0Tb
MOMOKO HOpPMarbHOTO XMpoBOro Ta Binkosoro cknagy [3]. 36i-
MNbLUEHE CMOXMBAHHA KOPMY MOXE MOKPaLMTV MONOYHUA Binok
Ha 0,2-0,3 Bigcotka. Lleit nigBuLieHWi BIACOTOK MOMOYHOMO
Binka mMoxe 6yt 0bymoBreHuMi 3aranbHuM 36inblieHHsaM 3ba-
NIaHCOBAHOrO CMOXMBAHHSA EHEprii, OCKINbKW 3aranbHe CroXu-
BaHHs1 kopMmy 36inbluyeTbes. MoMouHi KOPOBM NpU BUCOKOMY
piBHi rogisni cnoxwmeatoTb Big 3,6 0o 4,0 BicoTka mMacu Tina y
BUMMAAI CYXOi PeyoBWHU. SKILO MONMOYHE CTafo CroXWBaE
MEHLLEe CyXOl peyvoBUHM, Hix Big 3,6 fo 4,0 BigcoTkiB Macu Tina,
BMPOBHMLITBO MOJTOYHOIO XMpY Ta BiNKOBIX KOMMOHEHTIB MOXe
Oytn obmexeHum [22]. 36inbLUEHHS YacToTW rogieni 36inbluye
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XMPOBUIA Ta BINKOBUA KOMMOHEHT MOIIOKa, 0COBNMBO Ha paLio-
Hax 3 HM3bKUM BMICTOM KMiTKOBWHM Ta BUCOKUM BMICTOM 3epHa
[21]. Hawbinblumin Bigryk cnoctepiraeTbCs Ha pavioHax, Lo
MaloTb MeHwwe 45 BiACOTKIB OCHOBHOTO KOPMY, i KONM 3€pHO
3rogoBytoTb okpeMo [20]. Konu kopiB rogytoTb NOBHO 3MiLLaHu-
MU paLioHamu, YacToTa roAiBMni He HacTifbKW Baxnuea, npu
YMOBI SIKLLO KOPM MPUCYTHI Ha KOPMOBOMY CTOMi Y [OCTATHIM
KiNbKOCTI | pO30AEThCS NPUHANMHI pa3 Ha LieHb.

3aranom, i3 36inbLUEHHAM CNOXWBaHHA eHeprii abo
LWiNbHOCTI paLioHy Ta 3MEHLIEHHS KIITKOBUHW BMICT MOFIOYHOMO
XMPY 3MEHLLYETLCS, a BMICT Binka 36inbwyetsea [15]. |, HaBna-
KW, OCKINbKM piBEHb KIITKOBUHW B paLioHi 36inbluyeTbes, a
€Hepris 3MEHLLYETLCS, MOMOYHWI BINOK NPUTHIYYETLCS, a MONo-
YHMIt KMp 36inblyeTbcs. OBMexeHa KinbkicTb eHeprii abo
HVKYa 3aCBOKOBAHICTb EHEPTiT MOXE 3MEHLUMTI MOMOYHNI Binok
Ha 0,1-0,4% [22]. Lle 3veHLueHHs moxe OyTn Hacnigkom Hepoi-
[aHHS KOHLEHTPATIB, HN3bKOTO CMOXMBAHHS OCHOBHOTO KOPMY,
HesIKICHOr0 KopMy Ta He3maTHoCTi 30amaHcyBaTW paLioH 3a
Ginkom Ta MiHepanbHUMKM peyoBMHaMM abo HeaoCTaTHLOro
noapibHeHHs 3epHa. 3MilLeHHs XxapakTepy OpogiHHs y pybui y
HanpsIMKy YTBOPEHHS BinbLUOi KiNbKOCTi MPONIOHOBOI KUCOTH,
npu3sefe A0 30iNbLUEHHS KiNbKOCTi MONOYHOro Ginky i 3ameH-
LWweHHs BMICTY xupy [2]. OpgHak HagMipHe CnoXMBaHHS eHepri,
Hanpuknag, neperofoByBaHHs KOHLEHTpaTaMu, MOXE 3MEHLIN-
TM BMICT MOJTOYHOTO XMpY Ta 3BiNbLUMTM MONOYHMiA Binok. Hop-
ManbHUiA piBeHb Ginka MOXHa OvikyBaTW, KOMMW BiNbLUICTb KOpiB
3a[10BOMbHAKTL CBOI MoTpedu B eHeprii [3]. Ane 4acto Lporo
HEMOXMNMBO AOCAITM Y CTafax BUCOKONPOAYKTUBHUX TBAPUH.

3a paHumun DePeters and Cant (1992), piBeHb kniTkoBu-
HW Ta PO3MIP YACTUHOK CMPWAIOTb NIABULIEHHIO €DEKTUBHOCTI
Pi3HUX [DKepen KNiTKOBMHW ANS CTUMYIIOBAHHA XyWAKW Ta Crin-
HOBWZINEHHS Ta NiZTPUMAHHS ONTUMAIBHOTO CKIaLy MOMOYHO-
ro Ginka Ta xwupy. MiHiManbHUIA piBEHb KUCMOTO-AETEPreHTHOI
knitkoBuHK (ADF) y pauioHi cTaHoBuTb Big 19 go 21 sigcoTkis
B CyxOi pEYoBWHM. HelTpamnbHO-geTepreHTHa KNiTKOBMHA
(NDF) mae ByTvt He Huk4e 26-28 BiACOTKIB Bif CyXOi PEYOBMHM
[22]. Akwo 3HayeHHs Byge HWKYe LMX PIBHIB, Y KOPIB MOXe
3HWU3MTUCL BMICT XWUpY B MOMOLi, BUHUKHYTW auugo3, Kynbra-
BiCTb, XPOHIYHi KONMBAHHSA CMOXWBAHHS KOPMY Ta MOraHWi CTaH
opraHismy (0cobrmBo B paHHiit nepiog naktauii).

Takox He PEKOMEHAYETLCA 3rOf4OBYBATU BENWKY KiNb-
KiCTb KNITKOBUHM 7151 NiABULLEHHS BMICTY binka B monou [16].

o6 3abe3neunTn agekBaTHy JOBXMHY YaCTOK, KOPM He
cnig nogpibHoBaTi MeHwe 8 caHTumeTpiB. lNoapibHeHHs Apib-
HiLle LibOr0 MOXe Pi3KO 3MEHLLMTY BifCOTOK XUPY Ta 36inbwnty
Binok monoka Ha 0,2 - 0,3 BigcoTka oanHULG [22].

Mpn HagMipHOMY 3rofoBYBaHHi HEBOMOKHWUCTWX BYrne-
BOAIB (KPOXMaNWCTi KOHLEHTpaTH), HaBiTb He3BaXakun Ha Te,
L0 BMICT MONOYHOrO Ginka Ta upy 3pocTae, kopoea Ta ii py-
BeLb MOXYTb CTaTW HE3OOPOBUMMU [5].

BaxaHo, o6 75% HelTpanbHO-AeTePreHTHOI KNiTKOBY-
HW B pauioni Oyno y Burnsagi gosroro abo rpy6o nogpibHeHoro
KopMmy, W06 MOBHICTHO 3af0BONbHUTK NOTPEBY TBApUH Y CTPYK-
TYpHIA KNiTKOBUHI. PaujoHn, y skux 3aHaaTo 6arato KniTKOBMHN
(Ta 3aHagTO Mano eHeprii), 0GMEXYI0Tb YTBOPEHHS MOJIOYHOMO
Oinka, OCKINbkM MIKpOBKM OTPUMYKOTb HEAOCTATHIO KiMbKIiCTb
eHeprii. Ak npaBuno, MiHiMarnbHa KinbKiCTb CyXOi PEYOBMHU
OCHOBHMX KOpPMIB B paLioHax mae ctaHoBuT Big 40 go 50 Big-
COTKIB Bif Cyx0i peyoBMHU B paLlioHi [22]. Lis KinbkicTb € MiHiMa-
NBHOKO KiNbKICTHO, HEOOXIOHOK NSt YHUKHEHHS 3HUXKEHHS! MOTO-
YHOTO KUpY. AKLO KiNbKICTb OCHOBHOMO KOPMY B paLliOHi CTaHo-
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BUTb 65 i GinbLue BiACOTKIB, TO BiH NOBMHEH BYTU NiLLE BUCOKO-
SKICHUM, Lie J03BONUTb YHUKHYTU AediluuTy eHeprii, a Takox
MIMOBIPHICTb 3HIXXEHHS piBHA MONoYHoro Binky [11].

lNeperoaiBns KopiB CUpUM NPOTEIHOM, K NpaBmno, Bia-
OyBaeTbca abo CBiDOMO Mpu CknagaHHi pauioHy, abo yepes
HeafieKBaTHUN  MOHITOPUHT MPaKTUKU YNPaBIiHHA  KOpMamu.
OpHak gediluT cMporo NpoTeiHy B paLioHi MOXE 3HWU3UTY BMICT
Ginka B monoui [22]. HesHauHui pediuut cuporo npoTeiHy
MOXe NPU3BECTW 40 3MEHLUEHHS BMICTY Ginka B monoui Ha 0,0-
0,2%, Togi sk binbLL cyBOpe 0BMEXEHHS CYPOro NPOTeiHy MOXe
MaTh Binblu cepitosHuin Bnmve [18]. 3rogoByBaHHS HagMIpHOT
KinbKoCTi NPOTETHY He 3BinbLUye BMICT MONOYHOro Binka, ockinb-
kn Binblua yYacTWHA HAAMULLKOBOTO NPOTEiHy BUBOAUTLCH 3
opraHiamy. [poTeiH paLioHy Mano BNnMBae Ha piBeHb MOMOYHO-
ro Xupy. B TOM xe yac TMn NpoTeiHy MOXe BNIMBaTH Ha PiBEHb
MonoyHoro 6Ginka [7]. BukopuctaHHst HeBINKoBKUX a3oTHMX Cro-
nyk (NPN), Takux sik ceqoBuHa, SK 3aMiHHWK Ginka 3meHLye
BMiCT monouHoro 6Ginka Ha 0,1-0,3%, skwo NPN € 0CHOBHUM
nocTayanbHUKOM ekBiBaneHTa cupoi binka. PauioHn, wo nepe-
BULLYIOTb PEKOMEHOBAHI 403N Y PO3YMHHIX POPMaX NPOTeEiHy,
MOXYTb 3HM3uUTK Ginok monoka Ha 0,1-0,2% [22]. PiBeHb Hebin-
KOBOTO a30Ty B Moroui Oyae nigBuLLEHW Yepe3 HaaMipHe
cnoxuBaHHs npoteiHy abo NPN, npu HagmipHin rogieni cumo-
COBaH!MMW KOPMamW, CUIOCOBAHUMM 3ePHOM, BUNACi Ha He3pi-
NINX nacoBMLiax Ta BIACYTHOCTI Y paLiOHi HEPOLUENSIOBAHMX Y
pybui chopm npoTeiHy. Came Tomy Anst 3abe3neyeHHs KpaLoro
BMiCTy MonoyHoro 6inka B Morowi paLioHn MatoTe 6yTi 3bana-
HCOBaHWMM 3a CMPWUM MPOTEIHOM, HEPO3LLENOBaHNM Yy pyoui
NpOTeiHOM Ta Po34nHHUM B pybui npoTeiHom. [Ins kopis 3 BUCO-
KM pIiBHEM NPOLYKTMBHOCTI TaKOX BaxuBe 306anaHCyBaHHS
aMIHOKUCMOTHOTO Ccknagy pauioHy [3]. BinkoBe XWBreHHs €
CKIaZHUM 3aBAAHHAM, OCKINbKM € pisHi dpakyii asoty, ocobnu-
BO Y CUIIOCOBaHUX KopMax, ki 4OAakTb CKnagHoCTi npu ¢op-
MyBaHHi paLioHiB Ta 3banaHcyBaHHi ix 3 Byrnesogamu. Hagnu-
LLIOK MPOTEiHY B payjioHax Npn3BoauTb A0 30iNnbLUEHHS eKCKpeLi
a3oTy [15], a TakoX 3HUXYE eEKTUBHICTb BUKOPUCTAHHS a3oTy
B OpraHiami TBapuH i TAM CamuM BMIMBAE Ha KOMMOHEHTU Mo-
noka.

MpaBunbHa rogiens KoHUeHTpaTamu nepeabavae nigr-
PUMKY HanexHOro CnisBigHOLUEHHS OCHOBHOMO KOPMY A0 KOHLie-
HTpaTiB Ta piBHA HecTpykTypHux Byrnesogis (NFC) [6]. Oo
HECTPYKTYPHUX BYIMEBOMIB HanexaTb Kpoxmanb, Lykpu Ta
nektuH. 3a aaHumu Gabriella et al (2005), Byrnesoam, Wo He
MICTSTb KNITKOBUHM, MOBMHHI konueaTucs Big 20 0o 45%. PiseHb
Big 40 no 45% € TMNOBMM NS PaLiOHIB i3 CMiBBIgHOLLEHHSM
OCHOBHOrO KOpMy [0 KoHueHTpaTy Big 40 o 60. PauioHu 3
BEMNUKOIO KiNbKICTIO BUCOKOSIKICHOTO OCHOBHOTO KOPMY Ta MiHi-
MamnbHUM BMICTOM 3epHa MOXYyTb OyTu AediuuTHAMM Ha He-
CTPYKTypHi Byrnesogu. logiens, ska 3abe3nevye HamexHuil
piBEHb HECTPYKTYPHWX BYIMEBOAB MOXE MOKPaLMTX BMICT
MOJOYHOTO XMpY Ta BMICT Ginka. Ane neperogoByBaHHs KOHLe-
HTpaTamu Npu3BOAMTL [0 Aenpecii MOMOYHOrO XMpY Ha OfHY
abo Oinblue NPOLEHTHUX OAMHWLL | 4acTo 36inbluye MOMOYHUIA
Binok Ha 0,2 - 0,3% oguHuupb [4]. 36inbLUEHHS CMOXMBAHHS
KOHLIEHTPATIB CMPUYMHIOE 3MEHLLEHHSI MEepPeTPaBIEHHs! KMiTKO-
BWHM Ta BMPODNEHHS oLTOBOI KucnoTu. Lie cTBoptoe nepeaymo-
BW ANS YTBOPeHHs OBinbluoi KiNbKOCTi MPOMIOHOBOI KUCMOTM.
BupoBHMLTBO NpOMIOHOBOI  KMCMOTM CTUMYMNIOE MeTabonism
Bigrogieni, KU NPOTUNEXHUIA 3 YTBOPEHHSIM MOJIOYHOTO XUPY.
[opaBaHHa OydepiB [0 A€sKMX paLioHIB MOXe [OMOMOITH
3anobirm auugosy [19]; npu LbOMY Lie He 3MiHMTbL KOHLEHTpa-
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Lito monoyHoro binka, ane 36inbWnTb BMICT MOMOYHOTO Xupy. Y
TBApWH, SIKi CMOXWBAKOTb 3HAYHY KIMbKICTb KOHLUEHTpaTiB abo
MalTb HWU3bKE CMIBBIGHOLIEHHS OCHOBHOTO KOPMY A0 KOHLIEHT-
patiB, MOXe PO3BMHYTUCb AUMAO03, HaBiTb SKWO A0 paLjoHy
popatoTb bydepu. JlerkozacBoioBaHa YacTWHa paujioHy, Lo
MICTUTb HECTPYKTYPHI BYIMEBOAW MOXe BMAMBATW SK Ha BMICT
Xupy, Tak i Ha 6inok y monoui [12]. HagmipHa KinbKicTb HECTpYyK-
TypHux Byrnesogis (NFC) B paLioHi MOxe npurHivysati 3acso-
IOBAHICTb KITITKOBMHM, LLO 3MEHLLYE YTBOPEHHS aueTaTy i npus-
BOAMTb [10 3HWKEHHS XuMpy B Monoui [11]. Y Toi xe vac, 36inb-
LIYETbCS YTBOPEHHS MPOMIOHATY, LLO CIPUSIE NIABULLEHHIO PIBHA
6inka B monoui Big 0,2 go 0,3 BigcoTka. Ak npaBmno, Ans onTu-
Mi3aLji yTBOPEHHS MOMOYHOIO Xupy Ta Binka pekoMeHLYETHCS,
o6 KiNbKiCTb HECTPYKTYPHWX BYINEBOAIB B paLioHi CTaHOBMUNA
32-38% Big Cyxoi peqoBuHM [22].

BignosigHo go Kononoff (2006), cnoxwmBaHHs 3epHa no-
BUHHO By 0bmexeHo makcumym 10-15 Kr Ha KOpOBY LIOAHS.
[HilA, SKUiA MICTUTL HenepeTpaBneHy Kykypyasy abo mae pH
MeHLwe 6,0, Bkasye Ha Te, L0 B paLioHi 3aHaaTo GaraTo 3epHa
abo HecTpykTypHUX Byrneeopis [23]. Nepepobka 3epHa TaKox
BMIMBAE Ha Cknag Momnoka. [o4iBns KopiB 3epHOM KyKypymau
nepepobneHoi Ha nnacTiBui 36inbLye BMICT Mono4Horo 6inka.
OuikyeTbCs, WO Npu roaiBni kopie BiBCOM BMICT 6inka y ix morno-
Ui 6yme Ha 0,2 BigCOTKA HWXYAM, HiX MPW TOAIBMI AYMEHEM.
O6pobka 3epHa PO3TPICKYBaHHAM, BanbLIOBaHHSIM, NOAPIOHEH-
HAM abo, MOXIMBO, NYLYEHHAM NApOK MOCUIIOE NEpPETPaBeH-
HS KpoXmanto pybusi, Lo NokpaLLye BiacoTok Ginka monoka [22].
[paHynioBaHHA Takox Mae nogibHni edpext. OgHak nepepob-
NeHe 3epHO BUKNUKAE aumao3 Ckopile, HiX uinicHe abo pyxe
rpy60 nogpibHeHe 3epHo. Ak npasuno, nepepobnieHa pisHUMK
cnocobamu Kykypyasa CpuuMHSIE LUBWAKE i CUNIbHE 3MEHLLEHHS!
XUpY B MOMOLi NpW NeperofoByBaHHi [2]. BonokHMCTi NoBiuHi
NPOAYKTH, Taki SK NYLUMMHHSA COi, MOXYTb 3aMiHUTW B paLlioHax
YaCTMHY KPOXMamnbHUX 3€peH | 3MEHWMTU CTyMniHb Aenpecii
MOMOYHOTO Xupy [22].

3banaHcoBaHi pauioHu Ans KopiB, CKNagatoTbCs LLo-
HaiMeHLe Ha 40-45 BigcOTKIB 3 OCHOBHUX KOPMIB (Y nepepaxy-
HKy Ha CyXy peyqoBuHy). Llei BiACOTOK MOXHa KopurysaTtu pis-
HEM KYKYpYA3SHOrO CUrocy B paLjioHi Ta piBHEM iHLIMX OCHOB-
HWX KOpPMiB Yy paLioHi. Husbki piBHi  CMOXWBaHHS OCHOBHOMO
KOPMY MOXE CTPUYMHWUTM 3HAYHE 3HWKEHHS BMICTY XWpy B
MOIOLi Yepe3 HM3bKWA piBEHb KMITKOBMHM B paujoHi [17]. €
Kinbka NMPUYMH HU3BKOTO PIBHS CMOXWBAHHS OCHOBHOTO KOpMY -
Lie HeJoCTaTHs rofiBns OCHOBHUM KOPMOM, HU3bKa SIKICTb OCHO-
BHOrO KOPMY BHACMifOK HW3bKOTO  BMICTY HEWTpanbHo-
peTepreHTHoi kniTkoBuHK (NDF) y kopmi, sikuit 6yB 3ibpaHnit Ha
paHHix chasax [o3piBaHHs (Heapinuil) abo Ha nisHix chasax
[03piBaHHs (nepe3pinuit) [2]. LlinboBuiz NOKa3HUK CNOXMBAHHS!
HIOK ocHoBHoro kopmy — e 0,9% Big XuWBOi Macy LLOAHS. Xova
paLioHN 3 HU3bKUM BMICTOM OCHOBHWX KOPMIB 3aranom Crpus-
10Tb 306iMbLUIEHHI0 MOMOYHOTO Binka MOsoKa, ane Taka cTpareris
rogieni He Moxe OyTu pekoMeHAO0BaHa. HU3bkuiA piBeHb COXW-
BaHHS OCHOBHOTO KOPMY CMpUSiE aUMAo3y Ta NaMmiHiTy; He cnpu-
i€ MiLHOMY 300pOB'i0 Py6OLS 4n KOPOBYW B JOBrOCTPOKOBIi Nepc-
nekTuBi. Ha BmicT Ginka Ta »wupy Takox Brnvneae hisnyHa gop-
Ma OCHOBHOrO KopMy [22]. 3HauHa 4acTuHa ujei npobnemu
noB’'si3aHa 3 COPTYBaHHAM paLioHy Ta HEMOXNUBICTIO 3abe3ne-
4WTW NOCTINHWIA paLioH NpoTarom AHs. KpynHo HapisaHuid cunoc
Ta CyXe CiHO - HAMMOLUMPEHILLi NPUYMHU COPTYBaHHS. 3 iHLLOrO
OoKy [yKe TOHKO NoApIOHEHI paLlioHN HeraTMBHO BNAMBAKOTb Ha
00MiH pybus i npurHiyyloTb BUpoGNeHHs Xwpy Ta 6Ginka. [ns
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3abe3sneyeHHs pauioHanbHOi roAiBni Chig NPakTUKYBaTX MOHi-
TOPWUHT PO3MIpY YacTOK paLioHy, wob 3abe3neunTn HanexHy
oro CTpyKTYpy (KiNbKiCTb €EKTUBHOI KNITKOBUHM), HanexHe
3MiLLYBaHHS MOBHO-3MilLaHoro paujoHy (TMR) i ioro piBHOMip-
HWit po3nogin cepeq ycix kopiB [10]. AkicTb OCHOBHWX KOpMIB €
BaXJIMBUM YMHHWMKOM, SIKWA 3YMOBIIOE  KINbKICTb €Heprii, Ky
KOpPOBU OTPUMYIOTH 3 paLioHoM. Came TOMY Mpu BUKOPUCTaHHI
HOBMX BUZiB OCHOBHMX KOPMIB CriZ OLHIOBATM iX AKiCTb BaxaHo
B nlabopartopii, A€ MOXIMBO BU3HAYNTM MEpeTPaBHICTb. Takui
nigxia [O3BONWTL OTPUMATK HaMm [OAATKOBY iHGOpMaLiio, ska
[0MOMOXe BUSACHUTW NPUYUHY HU3BKOTO PIBHS MOTOYHOTO XUPY:
4n BiH 06YMOBNEHUI NErkOPO34MHHUMU BYrNEBOAAMM, YW HEOO-
CTaTHBOIO KiMbKICTIO EHepriet, SIKy KOpoBa OTPUMYE 3 PaLliOHOM
yepes HW3bKy SKICTb OCHOBHMX kopMiB. Lle came ctocyetbes i
€(EKTUBHOCTI BUKOPUCTAHHS @30Ty B OpraHiaMi i YTBOPEHHS
Oinka monoka [22].

[onaBaHHs Xupy B pauioH MOXe BnnvBaTh Ha piBeHb
KOMMOHEHTIB MOMIOYHOTO XKUPY 3aNEXHO Bif KiMbKOCTI Ta mxe-
pena xupy [9]. Xup, FK NpaBWnO, TOKCMYHMIA AN MiKpobis
pybLUst i MOXE 3MEHLUMTM 3aCBOKOBAHICTb KIITKOBUHM, SIKLLO 1Or0
KiNbKICTb 3 NPUPOLHWX Jxepen nepesuwlye 5% Big cyxoi peyo-
BWHM paLjoHy. AKLO BMKOPUCTOBYETLCA IHEPTHUI B pybLi up
abo GeinacHui, 3aranbHuil BMICT XUpy B MOMOLI MOXe be3ney-
HO pgocsaratit 6-7%. Mpy HU3bKMX PIBHAX KOPMOBOIO XMPY BMICT
MOMOYHOTO XMpY MOXe fewo 36inbwmtuca abo B3arani He
3MiHuTMCh [12]. MONOYHMIA KUP B MOJIOLi 3HUXYETLCS, AKLLO
110ro piBeHb B paLlioHax BUCOKWA, 0COONMBO SIKLLO WMOTO cKnaf
NPEACTaBNEHNA NOMIHEHACUYEHUMN onismu. FKWO xup abo
Onist NPOripKTi, BMICT MOOYHOIO XWPY 3MEHLLYETLCS HaBiTh NpU
HWU3bKOMY PiBHI 11010 CrnoxuBaHHs. BmicT 6Ginka B monoui Moxe
ameHwysatucs Ha 0,1 - 0,3% Ha paujoHax 3 BUCOKMM BMICTOM
xupy [12]. Lie Moxe cTaTucs Yepes 3HUXKEHHS PIBHS TTIOKO3W B
KpoBi [22]. BCOKMI BMICT X1py B MOMOL|i 4acTO TpannseTses y
cTajax, siki HeAOroAOBYHTHCA | MOXYTh MaTV NpoBremMu 3 KeTo-
30M. BigcoTok xupy mMoxe 6yTh Binblu HU3BbKUM Yy XBOPUX TBa-
PWH, ane 3aranbHui Xup Moxe 6yTV BULWM 3aranom no cragy
[22]. Lle moxe TpannsTucs y cTagax, fki 3rofoBYIOTb BEMMUKY
KinbKicTb 4OOPOSKICHOrO OCHOBHOTO KOPMY B NOEAHAHHI 3 NOMi-
PHUM BMICTOM KOHLIEHTpaTiB. BMpobHMLTBO aHOMamnbHO BUCOKO-
r0 PiBHSA XUPY € EKOHOMIYHO HEJOLiIbHUM, OCKISbKW 3a3BuyYait
Lie CBigYMTb NpO Te, LU0 3aranbHe BUPOOHULTBO MONOKA € HU3b-
kum [1]. Ctaga, ki B nepLLy Yepry OpieHTYITbCS Ha A0XiA Bif
peari3oBaHoOro Morioka, OpraHisoByKTb rogiemo 3 MeToo 36i-
NblUEHHS 3aranbHOrO HagoKw Ta 30EpeXeHHs BiACOTKA XMPY
JELLO HUKYOro 3a JOCArHYTUI Makcumym. Came Tomy y cTagi 3
HaA3BNYaNHO BMCOKAM BMICTOM MOOYHOTO XMpY chig 36inbiu-
TV KiNbKICTb KOHLIEHTpATIB Ta Binblu peTenbHO KepyBaTy rogis-
Net0 CyXOCTiHMX Ta TPaH3UTOPHMX KOpiB, W06 KOHTpOMoBATH
npobremu noB'si3aHi i3 HWU3bKUM CMOXMBAHHSM paLioHy Ta
keTosom [16] .

BucHoBKW. BCTaHOBMEHO, IO XWBMEHHS BANMBae Ha
KINbKICTb Ta AIKiCTb BUpOOReHoro mornoka. Lle pocnimkeHHs
CBIJYMTD, L0 XWUBMEHHS TaKOX BNIUBAE HA KOMMOHEHTU MOMO-
ka. Cnig npakTukyBaTy Taki cTpaterii rogieni, ski 3abeanevytoTb
BMPOBHMLITBO MAKCUMAIbHOI KiNbKOCTi MOJIOKa BUCOKOI CMOXMB-
Yyoi sikocTi. byab-siki 3MiHM y 3aranbHOMY paLjioHi TBapuH y Oyab-
SKWA Yac MOBMHHI GYTW HaNeXHWM YMHOM BILKOPUrOBaHi Ta
OLliHeHi Woao X BMMAWMBY Ha KOMMOHEHTW MOMOKA MOMOYHWX
KOpiB SIK Y KOPOTKOCTPOKOBIM, TaK i B AOBIOCTPOKOBII nepcnek-
TUBI ANs BUPOOHMLITBA BUCOKOSIKICHUX MOJTOYHUX MPOLYKTIB.
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The article is devoted to the study of the influence of nutrition on the milk composition of cows on farms, as well as dairy en-
terprises that practice full-mix rations or use grazing cows. Most farms and farmers engaged in milk production tend to pay more
attention to milk yield than to the milk components of their herd. However, consumers and companies that produce dairy products
and buy milk on dairy farms are more interested in dairy components than in milk production. It should be noted that the production of
milk with a high percentage of components such as fat and protein, as a rule, is more profitable in its implementation than the pro-
duction of milk with a low percentage of these components. Problems with the quality of milk in most dairy farms are due to improper
feeding of animals, which in turn affects the composition of milk. Therefore, insufficient knowledge of the relationship between the
nutrition of dairy cows and milk components leads to low-quality milk with low levels of dairy components, and reduced profitability of
the dairy industry. It has been established that nutrition affects the amount of milk produced. This study shows that nutrition also
affects the components of milk. Feeding strategies should be practiced that ensure the production of the maximum amount of high-
quality milk. Any changes in the general diet of animals at any time should be properly adjusted and assessed for their effects on the
milk components of dairy cows in both the short and long term for the production of high-quality dairy products.
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EsontouitiHuti po3sumok 60xin npoxodus Ha 6azamili nonighnopHiti kopmositi 6asi. boxona medoHocHa 8idHocumscs Ao Ko-
Max 3 8y3bKOCNeuianiaogaHuM XUeieHHsIM. Becb KoMniekc noXusHUX pedo8UH HEOBXIOHUX Orsi PO3BUMKY Ma Xapyy8aHHs nomom-
cmea i iMaeo ompumyemscs 3 HekKmapy ma nunky, ski 69xonu, dns mpusanoz2o 36epizaHHs, KoHcepaytoms 8 Med ma nepey. Kop-
M08a UiHHICMb K8IMKOB020 NUMKY 8U3HaYaembCsl 6MICMOM 8 HbOMY BiflKy, NOBHOUIHHICMIO amiHOKuUCIomHoeo cknady, 3damHicmio
00 3aceoeHHs. Bubipkosicmb 36UpaHHS NUMKY 4acmKo80o NOSICHIEMbCS nompeboro 60xin Ha daHul nepiod y mux Yu iHWUX peqo-
guHax. Kpim mozo 6cmaH08MeHo, W0 NUMOK Pi3HUX NUMKOHOCIE 8iOPI3HAEMBCS C80EH0 BIOM02IYHOK UiHHICITIO, NUTKOBOK NPOOYKMU-
gHicmio, XimiyHum ckradom. [JogedeHo, wio 0OHIEID 3 NPUYUH 3HUXEHHS iMyHimemy 60Xin € nozipweHHs iX xugnexHs. Lle euknuka-
HO 3MEHWeHHaM biopisHoOMaHIimms Keimyroyux pocnuH 6ins nonig, MOHOKYNbMYypPHUM 3eMIepobCmeoM, 8UCOKUM NeCcmUUUGHUM
¢hoHOM, 3MiHaMu Knivamy mowjo. Tomy, nosighriopHa NOBHOUIHHA NUMKOBO-HEKMapHa Kopmosa basa 8idiepac 0CHO8ONOMNOXHY Porb
0ns xumms ma po3sumky 60xin. [TogHouiHHe 8u20008y8aHHs NUYUHOK 3aknadae Ha ece nodanblie Xxumms Komax 6asy iMyHHOT
cmitikocmi, 30opos’s, mpuganocmi xumms. Hadmo eaxnugum ye € 05151 6idmeopeHHs MalibymHix Mamok, mpymnig. Bidomo, wjo e
cmadiro uYUHKU (e hopmysaHHS maK 38aH020 XUPOBO20 mina, kompe € Oeno binkie ma iHwux BAP, a 8 nodanbwomy sucmynae
OCHOBOIO (hOpMyBaHHsI cekpemopHoi disinbHoCMi (MamoyHOo20 MOomoYKa, hepmeHmie Ons nepepobKku Hekmapy, 80CKOBUOINEHHS
mowjo). @opmysaHHs XUpPo8oeo mina npoxodums & nepiod nuduHKoeoi cmadii po3sumky posnnody. BoHo 3abe3neyye mpueane
Kumms 3umyroqux 69xin, 30amHicmb eUXUmuU ma nepexumu xono0u, cnpusie 8UKOHaHHI0 Ha0Baxugo2o 3agdaHHs yux 60xin —
8ueo0o8ysaHHs 00Hiei 6Oxonu 3amiHu mowo. JlimHi kopomkoxugydi 60xou eu2odosyroms 00 Yomupbox 0cobuH. 5K i y suwux
meapuH ma MoOUHU 8 nNidmpuUMaHHi iMyHimemy gaxmnugy ponb eidizpae MiKpoghsIopa CrIu30suUX i KUWKigHUKA. BoHa Yacmkogo 3a-
6e3neyye chepmeHmamugHi npouecu 8 mpassneHHi. 3asdsku yum canpoimHuM MikpoopaaHiamam — hopmyembcsi imyHimem (0o 80
%). flic 30ameH 3abe3nedumu 60Xif paHHIMU NOMIGONIOPHUMU K8IMYHYUMU POCAUHaMU, WO noinwume nOBHOUiHHICMb bikogo2o
XKUBIIEHHS, cnpusimume 8ucokill xumme3damHocmi nomoMcmea ma akmusHOMY HapowyeaHHi cunu ciM'’, malbymHit npodykmus-
Hocmi, 3umocmitikocmi, 3a6e3nedums eghekmueHicmb 2anysi.

Knroyoei cnosa: 60xxona, MOHOKynbmypHe 3emnepobemeo, xapyosi cmpecu 60Xin, HapowysaHHs cunu civel, MedoHocu
niicy, imyHimem.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.10

B 2020 poui meno3dopn €BponencoLkoro KoMepLLitHoro
OoxinbHMLTBa ckopoTunuck Ha 40 %, a aesiki kpailn Bupobunm
voro nuwe 10 % po ctanux pokis [3, 29].

OCHOBHMMU MPUYMHAMU HA3MBAIOTLCS XapyoBi CTpecK
OKin, HeCNpUATAMBI KNiIMaTUYHI YMOBM, CKOPOUEHHS TEPMIHIB
KBITYBaHHS! MEZJOHOCIB, BNMMB BUKOPUCTAHHS MOHOKYMLTYPHOMO
pocnuHHMLTBRa Towo [16, 20, 26, 31].

MefoHOCHI BpkonM € KoMaxamu 3 By3bKoCreLlianiaosa-
HUM XUBMEHHAM, iX TpWUBane i €BOSIOLiiHe CTAHOBMEHHS Npo-
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xoauno Ha bGarartiit nonicpnopHin 6asi [12, 20]. Bci noXwuBHi
pe4oBUHW (BinKku, BYrMEBOAW, XMPW, MiHEparbHi PevyoBUMHM,
BiTaMiHM, 4aCTKOBO Bofa) HeobxigHi Ana po3nnogy Ta imaro,
OTPUMYIOTb 3 HEKTapy Ta KBITKOBOTO MUIIKY, KOTpi, ANs TpUBaro-
ro 36epiraHHs, nepepobnstoTbcs Ha Mef Ta nepry [2, 9, 18, 26].

lgponi3 kopMy [0 CKNafoBWX NPOXOAWUTH Mif BMUBOM
cneundivHux hepMeHTiB Ta hepMeHTIB canpodiTHUX Mikpoop-
raHiamiB KMLLKIBHWKa. BuaHavanbHUiA BNAMB Ha CHOPMOBAHWIA
iMyHiTET OKIN cnpuumHsie Mmikpodropa. Ha i dopmyBaHHs
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BNnMBae psg (akTopis: AKICTb KOPMY, CTaH OpraHiaMy, BRivB
oTpyTiT. 4.8, 12, 19, 23, 26].

CyuacHe iHTEHCKBHE 3emMnepobCTBO Pi3KO 3MIHUMO SK-
iCTb Ta AOCTYMHICTb KOPMOBOI 0a3u BmXin, Npu3Beno 4O MOHo-
KymnbTYPHOCTI, MOPYLUEHHsI CIBO3MIH, BUCOKOTO PiBHA [0BpMB Ta
nectuypaie, T'MO [5, 7, 10, 16, 18, 20, 26].

KnimaTuyHi 3miHW Npu3BOLATL 4O MOPYLLEHHS TpUBano-
CTi Ta NOCNIQOBHOCTI KBITYBaHHA MELOHOCIB, CKOPOYEHHS HEkK-
TapOBUAINEHHS Ta iH. [26].

EkcnepTv ogHi€lo 3 NPUYMH 3HUKEHHS IMYHITETY Ta 3a-
rnbeni (konanc 6mkonuHux cimein CCD) HasuBatoTb 3BYXEHHS!
KOpMOBOi 6a3u, Aif Pi3HUX TOKCUYHUX (DAKTOPIB, 3MEHLLEHHS
KOPUCHMX MIKpOOPraHi3MiB B TPaBHOMY TPaKTi kOMax Ta iHLi [7,
10, 15, 20, 30].

XapyoBOro CTPecy MOXHa YHUKATU LUMSXOM LUMPLLIOrO
3ary4eHHs B IKOCTi J)kepen KopMy NpupoaHOro 6iopiaHOMaHITTS
¢briopu, 0cobnnBo MicoBoi.

Baxonocim’s, 0cobn1BO y paHHLOBECHSHMIA Nepiog, Ko-
NN IHTEHCUBHO NPOXOAMTb 3MiHa MOKOMiHb, CKOPOUYIOTLCS pecy-
pcy aumyBanux 6mxin, notpebu y HagxomkeHHi Ginkosoro Ta
BYIMEBOAHOrO KOPMY € HafTO Baxnmeoto [12, 18, 23).

Y BECHsSHWA Nepiof CTBOPIOIOTLCS NepesyMOBM CUIBbHIX
CiMei, SIKICHOTO 3anWneHHsT eHTOMOMINBHUX POCINH, BUCOKWX
Meno360pis, ycnilHOT ManbyTHLOI 3umiBni [21, 22).

KopmoBa LiHHICTb MWKy BM3HA4aETHCA 3@ BMICTOM Ta
sAKicTio 6inKy, 30aTHICTIO 0 NEpeTpaBMOBaHHS Ta Oro 3acBo-
€HHs siK 6inKoBO-BiTaMiHHO-MiHEpPanbHOro kopmy [2, 6, 26, 30,
31].

3a MOXMBHICTIO N1 BMrOQOBYBAHHS PO3NNOZY MWMOK
NPUIAHATO NOZINATM HA TPU KNacw: Byxe NOXWBHWA WO 3abes-
neyye HanbinbLLy TPUBAMICTb XUTTS GAKOMN; MEHLL NOXWBHUI;
ManonoxmBHuiA (36upaeTbes 6axonamm pigko). Munok BiTpo3a-
MUABHUX POCTIMH MaE HUXKYY MOXMBHY LiHHICTb [5, 21, 33].

MeTa faHoro JoCnifXeHHs Ta aKkTyarbHiCTb BMOTMBO-
BaHa B 0BIPYHTYBaHHI TEXHOMOTi BUKOPUCTAHHS MICOBUX MeLo-
HociB Ans 3abeaneyeHHs sikicHUM nonicnopHum  BinkoBso-
BITaMiHHM KOPMOM BECHSIHUIA PO3BUTOK Bxonocimeit, dopmy-
BaHH$ iX IMYHITETY Ta NPOJYKTUBHUX SKOCTEN.

O6rpyHTOBaHO 3axoam B BopoTbbi 3 Xap4yoBuMM CTpe-
CaMM, MOHOKYIIbTYPHUM 3eMnepobCcTBOM, NECTULMAHUM HaBaH-
TKEHHAM LUMSXOM 3aCTOCOBYBaHHS NMICOBUX AEPEBHMX, KyLLO-
BUX i1 TPaB'AHUCTUX KBIiTYH0UOI pocnmHHocTi. Liei npuitom cnpu-
fi€ NiOABULLEHHID IMYHITETY BCIX OCOOMH OmMKOnMHOI cimui, X
KWTTE3AATHOCTI, NPOAYKTMBHOCTI, 3UMOCTIMKOCTI Ta edeKTus-
HICTb ranysi B Linomy.

Marepianu Ta metoau gocnigxeHb. [pu npoBeaeHHi
JOCNifXeHb 3aCTOCOBYBanuM 3arafnbHOHAykoBUIA METOR — CuC-
TEMHUWIA aHani3, KOTpWIA nepenbavae OLHKY CUCTEMW Y B3ae-
MO3B'AI3Ky 3 hakTopam, Lo BUNNMBatTb 3 Hboro. MeTon pgoc-
NifKeHb 3aKNYaeTbCs Y CUCTEMHOMY CMiBCTaBNEHHI, y3aranb-
HEHHi SBULL Ta 3aB'A3KiB, MPW abCTPaKTHO-NOrYHOMY hopMy-
BaHHi BUCHOBKIB.

PesynbTatu gocnigxeHb. B 2020 p YkpaiHa Bupobuna
Bina 80 Tuc. T Medy, L0 € nepLumMm MicLuem B €Bponi Ta Cknagae
4 % caiToBoro BUpoBHMLTBA [2, 29].

AKTUBHE BECHSIHE HAPOCTaHHS CUIK CiMel BigOyBaeTbCS
3 nepiogy KBiTyBaHHS B MPUPOLHWX MUIKOHOCHWUX Ta MEOOHOC-
HWUX pocrnuH. CBiXMI NWMOK CIM'S1 NOYMHAe 36MpaTi 3 nepLumx
BECHSIHWX BUNbOTIB [2, 9, 12, 20, 22, 33].

Ixepenom ansa 6xin 6inkis, xupis, BiTamiHiB Ta MiHe-
paribHWUX PEYOBWH € MUIOK KBITKOBKX POCIUH [2, 12, 18, 24].

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

TpuBanicTb XUTTS 64XONMHUX OCOOMH NPSMO 3anexuTb
Big cnoxuToi 6inkoBoi ixi Ta BupoLLyBaHoro posnnogy [12, 18,
23].

Hopocni 6mxonu BoCeHM Ta B3UMKY MOXYTb TpUBanuii
yac icHyeaTu Ha ogHomy megi. [poTe Ha nepiog konu B CiMT €
posnnig, notpeba B 6GinkoBOMY KOpMi pisko 3pocTae, Tak sk
60K0NK YaCcTKOBO FOAYIOTb IUUYMHOK KALLKOK, NMPUrOTOBMEHOO 3
megy, nunky Ta sogu [12].

Monogi 64xonu BeCHsIHUX reHepauiin Bkpaii noTpedy-
toTb OinKoBOro XmBMeHHs. [pu BIiACYTHOCTI MWKy TNOTKOBI
3arno3u y HUX He PO3BMBAKOTLCS Ta HE MPOAYKYITb PEYOBUHM,
L0 BXOAATb 4O CKMagy MaTto4yHOro MOroYKa, a BOCKOBI 3ano3u
He BuAiInaTL Bick [12, 18, 24, 27].

B Gionorii 6aonuHoi ciM'i HaATO BaXNMUBO MOBHOLIHHO
BUroayBaTh NepLUi ABa BECHSHI NOKOMIHHA 6mxin. Lie MoxyTb
3po0uTK TinbKK cTapi, Ta isionoriYHo PO3BMHEHI, CTilki 6aKo-
N, KOTpi MaloTb CYTTEBMIA 3anac Binky B XupoBomy Tini. 3umy-
Bana Ompkona € CyTTeBO, CMpaLbOBaHOK nif Qi€ CTPECOBUX
eKCTpemarnbH1X yMOB 3uMiBHi.

BionoriyHa ocobnumBicTb 64N Ta iHWKUX KOMax nonsrae
B TOMY, LU0 iHTEHCWBHE (POPMYBAHHS XMPOBOrO Tina, CBOEPIA-
HOro Aeno Binkie, XMpiB Ta iHWWX HEOOXiAHMX PEYOBUH MPOXO-
OWTb NULLe B CTagil0 PO3BUTKY NUYMHKW, @ BUTPAYaeTbCs Ha
noJanbLUMii PO3BUTOK OPraHiB y PO3NMogy Ta XuTTs imaro [12,
22, 33].

Becb npocTip nig 30BHILIHIM NOKPOBOM MUYMHKA Ta MiX
OpraHamu 3anoBHIOETHCS  PO3BMHYTUM XMPOBUM TirloM. BoHo
carae 60-65 % macu NUYNMHKM Ta BUTPAYaETbCa YaCTKOBO B
cTagii nepeananeyku i Naneykn Ha opmMyBaHHS OpraHis, Mok-
POBIB i ANs NOAANLLLOrO OHTOreHe3y komaxu [12].

Bin 30epexeHHs cTaHy XMPOBOTO Tifla 3uMyrUmMX BmKin
3aNexuTb iX 3haTHICTb BUPOOUTM MaTOYHE MOMOYKO ANS BUFO-
[OBYBaHHS NEPLUOTO, NiCS 3UMKU NOKOMIHHS 6pxin.

MaTouHe MonoYko rogyBanbHWUb (Bik 6-12 AHiB) B ne-
pui agi nobu gyxe 6arate Ha Ginkn, 4o 78 % B CyXil peYOBWHI.
MoTim YacTka 6inky 3HWKYETbCS, NpU 3pOCTaHHI BYrMeBOAiB Ta
Xupi [12, 23]. 3 TPeTbOro AHS NUYMHKM OKONM MOYMHAIOTL
roflyBaTu KalLKOK — CyMILLLLIO Nepri, Medy Ta BOAM, SKY 3rofo-
BYIOTb NPSIMO 4O poTa.

P03BMBAETLCA NUUMHKA HA TaKUX KOPMaX JyXe iHTEHCH-
BHO. Tak, 3a LWiCTb AHIB CTagii MM4MHKM Maca ManbyTHbOi pobo-
yoi 6axonm 3poctae B 1500 pasie [12, 18, 24].

TobTo, gopocna 6mxona Mmaibke He 3gaTHa Hakomudy-
BaTL XupoBe Tino. 3 Bikom y Hei nepebyaosyeTbes i BC dep-
MeHTaTMBHa cuctema. lMpoTeasHa aKTMBHICTb MOnoaux 6axin
rogyBanbHUUb (415 posLenneHHs Oinkie) aerpagye, i 3MiHio-
€TbCA Ha iHBEPTa3Hy AIANbHICTb MO PO3LLENNEHHID LyKPO3K,
HeobxigHoi 415 nepepobku HekTapy B Mef. TobTo, nuwe disio-
noriyHo 3pini monoai 6akonu 3paTHi nepeTpaentoBatyh Ginok Ta
BUPOONATU MATOYHE MOMOYKO. Y JOPOCNX OCOOMH Lie YaCTKOBO
NPOXOANTb Mg AiEH KOPUCHOT MIKPOIIOPU KULLKIBHUKY.

TakuM YMHOM CBiXI MUIOK Ta nepra HeoOXigHi B nepLuy
Yepry Ans po3BUTKY BECHHUM Bxonam BXe gpyroro Ta noga-
NbLUKX NOKoNiHb. Lie npuxoanTses, AN NepLuoro NOKONiHHS Ha
yac, sik npaBurno, Npubnn3HO Ha NoYaTok bepesHs, a cami cTaT
rogyBanbHUUAMU APYroro MOKOMIHHA BOHM 3MOXYTb B KiHU|
GepesHs. B uelt yac B npupodi Bxe 3'ABMAETLCS LUMPOKWN
CNEKTP NUMKOHOCIB, BiNKOBOTO KOPMY.

3aBaaHHs 3UMyBanbHOT 64XX0NM NEPEXNUTU 3UMY Ta BU-
roflyBaTv OofHy OmKony 3aMiHu, B T. Y. KONM NiTHI 6mKonu Bu-
POLLIEHI 3a KpaLLWX Xap4oBKX YMOB BUFOLOBYIOTb HOTUPKM Bk0-
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nn 18, 23].

Ponb nicy ons 6mkin, sk NicoBOi KOMaxu Haa3BKUYalHa.
Lle mxepeno kopmis Ta xuTTs. LLMpokuin cnexkTp MeaoHociB nicy
NPEeOCTaBNEHNA  ApycamMn  [EPEBHUX KynbTyp, KYLLOBOi Ta
TPaB'AHUCTOT POCAMHHOCTI, 34aTHi NIATPUMATN XUTTERIANBHICTb
ciM'i, x po3suToK [5, 4, 18, 16, 20, 21].

B npupogi nepeBaxatoTb eHTOMOGINBHI POCANHM (Mait-
xe 80 %). Y BITPO3aNUNbHUX POCAMH NUNOK Ayxe ApIGHAA Ta
CUMyYmiA, OTO YTBOPKETLCA 3HaYHO BinbLue (ix — 6ing 20 % -
KyKypyAsa, Oepesa, oy0, niwmHa, psg 3nakoBux Ta iH.). Jesiki 3
MOBITPA3ANUIBbHUX POCTIMH MOXYTb 3anmWMOBaTUCh SK BITPOM,
TaK i komaxamu (sepba, ayb, BuHorpas, pesiHb) [18, 21].

3a Tennoi norogn Ta 4O6pOro OCBITNEHHS COHLEM POC-
NWHU MOBHE HEKTapoBMAINEHHs BiaOyBaeTbCA Nue 3a yMOB
poctaTHboi BonorocTi nosiTps (60-80 %) Ta rpyHTy. Jlic npotu-
Jie, NOJOBXYE, 3rnafxye CyXoBil Ta TemnepaTypHi nepenagu.
Ocobnuso HeCnpuUATIMBUMU AN BUAINEHHS HEKTapy € BITpu.
Lle xonogHi miBHiYHI Ta MIBHIYHO-CXiOHI Ta MIBAEHHI CYXOBii Ha
BecHi [18, 23].

MenonpoayKTUBHMIA 3anac niciB CYTTEBO KOMNMBAETLCS Y
B 3aNeXHOCTI Big psay hakTopis. Buiioo MeanpoayKTUBHICTIO
BMAINSKOTLCA MiCK B SIKMX MEepeBaxatoTb NMUCTSAHI Nopoau Ta €
XOPOLLMI KYLLOBWIA Nignicok [5].

3a paHumu, MmegoHocHa driopa YkpaiHu Hapaxosye
ormabko 900 BMAiB KOTPi GAKONM BUKOPUCTOBYIOTL SIK IKEPENno
HekTapy. |3 3a3HauYeHOI KinbkocTi BUAiB — 6NN3bko 472 — OCHOBHI
meaoHocu. BoHu Hanexatb 4o 74 poavH, 3 Skux N'saTb NpeacTa-
BfeHi HaibinbLUIOKO KiMbKiCTIO BMAiB. 3@ aHamisoMm XWUTTEBUX
(opM  OCHOBHAa  yYacTMHa  MEQOHOCIB  MpencTaBneHa
Tpas'sHucTUMK pocnuHamu, — 70,2 %, gepesa cknagatots 16,1,
kywi — 10,7, HaniBkyLi Ta niaHn — 3 % [5, 16. 18, 23].

[ukopocTyyi MEJOHOCH € KOMNMEMEHTaMU EKOCUCTEM —
nykiB, nicy un Gonota, — i Big LbOro, BENMKOK MipOH), 3anexuThb
HEKTapONPOAYKTUBHICTbL 3a3HAYEHUX Yridp.

3bepexeHHs Ta nonminwweHHs GiopisHOMaHITT cepepo-
BMLLA € BaXNMNBOK YMOBOK MEPCMEKTUB CTANoro PO3BUTKY
OmKkinbHUUTBA, 306epexeHHs 64KonM MedoHOCHOI Ta iHLIMX
Avknx 3anuntoavis [8, 20, 26, 31].

OcranHi gecatunitta nogeTeo 6'c Bee GinbLuy TpuBory
no 36epexeHHi npupogHoro 6iopisHomaHiTTs. Llen npioputet
BM3HAYEHMI SIK OfUH 3 OCHOBOMOMOXHWX Y 3DEPEkeHHi XMTTS
Ha 3emni (KonseHuis OOH no 3axucty GionoriyHoro BiopisHo-
MaHITTS y BCiX 11oro dopmax — Pio-ge-XeHelipo, 5.06.1992 poky
Ta nigcymkoBe 3acidaHHa Ao 25-pivus giansHocTi — Mapwx,
29.04.2019 pik) [31].

MegoHocu nicis HanexaTtb A0 Haibinbwoi rpynu. Boxn
MoLUMPeHi NO BCi TepuTopii KUTOMMPLLWHK i1 iCTOTHO BRnMBa-
t0Tb Ha (hOPMYBaHHSI HEKTApHOro HanaHcy 3anicHeHUX TepuTo-
pin. 3anexHo Big TUNY NiCW PI3HATBCA 3a CBOIM MOLIMPEHHSM,
MEOHOCHAMM BNIACTMBOCTAIMM Ta 3aranbHuMK 3anacamu. Lle
TUNK yrigb 4OCUTb Pi3HOMAHITHI i 3HAYHO MIHAMBI MiX coboto 3a
KINbKICTIO BUZINEHOrO POCNMHAMM HekTapy. Tak, SIKILO LIMPOKO-
NCTSHI MicK 3i 3HAYHOK KINbKICTIO UMK MOXYTb ByTU mxepe-
NOM MPOMWCIIOBOTO Mefo360py, TO BiMbWICTb SMWMHOBUX Ta
ANMUEBNX TiciB — nuwe nigrpumytoyoro. Ang 6mxinbHALTBA
HanbinbLUy LiKaBiCTb CKMaaaloTh Nick Ta AEpPeBHO-KYLLOBI Haca-
[PKEHHS B SKMX € NWNK, KNeHW, Bepbu, a 3 KyLLOBUX — ManuHa,
KpyLUMHa, BEPEC, 3 TPaB'aHUCTUX — iBaH-Yal Ta iHwWi [5, 4, 18,
23, 26].

HaibinbL Bucoki Memo3bopu y nicoBi 30Hi MakTh 3pip-
KEHi f1ick 3 NONichrIopHUM TPaBOCTOEM, NOMNSHAMK, ransiBUHaMMU.
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B HWXHbOMY £pyci iX aKTMBHO MEOOHOCMTb KylloBa Ta
TpaB'sHUCTa POCAMHHICTL [5, 18].

Cepen MeOoHOCHMX [epeB nepeBaxaroye ix YMcno Ha-
NeXuTb A0 CynyTHIX nopig Apyroro spycy. Bonn aktueHO po3su-
BaKOTLCSA MiJ NOKPOBOM CBIiTOMOOMBNX KPOH Ayba, ACEHS, COCHU.
Lle TiHboBMTpMBani aepesa, KoTpi 4obpe pocTyTb B Apyromy
ApYCi, 3a40BONMbHSIOYMCh COHSIYHOK EHEprielo WO HaaXOAUTb
4epes KPOHy roNoBHUX NOPIA.

Kpawwmun ans 64xinbHULTBa € NiCOBi MacKBM, ae rono-
BHi nopogu cknagatotb 70-80 %, a cynyTHi gpyroro spycy — 20—
30 %. BaxaHumu TyT € nunu, Knexw, SBip, akauia 6ina, Bepbu,
rpywa, rnegudis, abnyHs, anuya, abpukoc towo [18, 23).

Kpawymmm npubepexHumm MegoHOCaMW BOZOWM € Bep-
Bn (M'aTnynHKoBa, NpyTOnoAibHa, MypnypoBa, YopHitoya Ta iH.).
Ha npupiukoBux nickax NpOAYKTUBHUMK € LUENiora XoBTa Ta
4epBOHa, BepoX.

B gocnigax BusBneHo, WO 3 NpUHECeHoro oBHioK:, 15
% 6yno 3 gepes Ta KywliB ciMencTa posousitHux, 11 % — 3
Gepesu, B'A3a, Oyka, oyba, 54 % 3 KOHIOLIMHK, pelTa — 3 iHLWnX
TPaB'HUCTUX POCAnH [21, 23].

3HayHy MepOoMpOAYKTMBHY LiHHICTb Ha MepcnekTuBy
MOXYTb CKnagatv BupyOku Ta 3rapuwa. 3assuyail 3 gpyroro
POKy MMOWi MnounHae 3aiMati iBaH-yain. Meposbip 3 Hboro
TpuBae 5-6 pokie. B noganbLwomy BiH BUTICHSETLCS ManuHOMW.
Lli obraBa MegoHOCK NOCTYNOBO 3MIHKOOTLCS MOMOAUM [epeB-
HWM nignickoM. 3a3Bryai Ha 3rapuLiax MeLOHOCK XMBYTb eELL0
[JOBLUE HiX Ha BUpyOKax [23].

Bernuki noxexi B 2020 poui HaHecnu 36umkig nicam
KutomupLymHmu Ha cymy noHad 1 mMipd epugeHsb [25].

Ha niBHoYi 2KUTOMMPLLMHM pO3TaLLIOBAHO TaKoX psif 3a-
no.igHux Teputopiin. Lie Monicbkuid 3anosigHuk (20104 ra), psg
3aKa3HuWKiB, 30HW BiYYXeHHs Ta iH. ix nicosi yrinas MoXyTb 3
YCMiXOM BUKOPUCTOBYBATUCH B OpraHiyHOMY BUPOBHMLTBI.

Munok gns 64xin € 0CHOBHAM mkepenom 6inky, xupy,
MiHeparbHUX Conen, BiTaMiHiB Ta iHLLMX PEYOBWH, KOTPUX Maro,
abo BOHM 30BCiM BifCYTHi Y Mefi, i KOTpi HeobXigHi Ans Hopma-
NbHOTO KMBMEHHS MONOAWX OmKin, BMPOLLYBaHHS PO3NOAY,
BMAINEHHS BOCKY Ta BUKOHAHHS iHLWMX poBiT B ciM’i [23]. Munok
Pi3HUTBCA 3a XiMiyHUM cknagom 6inkis: kykypydsa — 4,5 %,
niwmHa — 30 %.

YKupy 3 nunky 6epesun — 1%, kynobab —14,4 %. Kpawwi
Ha KOpM — 3MiLLaHWin nunok [12].

XiMmiyHnin cknag Ginky TeX KONMBaEeTbCS B LIMPOKUX Me-
*ax. binkosux pevosuH Big 22 po 40%, amiHokucnot — 18 %
[18, 24].

MunkoBi 3epHa Ta HeKTap € ronoBHUM Xepenom Ans
BMpOBHMLTBA Baxonamv nponiHy, ogHieto 3 HanbinbLumx (45-80
% Big BCiX) amiHokucnoT mefy. Lle € ronoBHUM nokasHUKOM
3piNocTi Ta HaTypanbHOCTI Meay. AKTyarnbHOK Npobnemoto cTae
MirpaLis BaXKux MeTanis B NaHLIOXKY IPYHT-POCAMHA-0AWHA.
Lle cTocyetbcs cBUHUKO Ta KaaMmito. [poTe BigMiveHa cyTTeBa
BWAOBA BUOIPKOBICTb iX HAKOMMYEHHs! B POCIUHI Ta pereHepaT-
BHWX opraHax [35, 36].

Ha cyyacHomy piBHi BefieHHs 3emniepobCcTBa y SKOCTI
PaHHLOBECHSIHOTO HEKTapo- Ta MUIKOHOCY BMKOPWCTOBYHOTb
nociBW 03UMOTO pinaky, KOTPUI KBITye 25-35 AHIB, MOYMHAIOYM,
K NpaBurio 3 noyaTky TpasHs [33].

LUTy4HmA BIOBIP NUMKY 3MEHLLYE MO0 HaOXOLKEHHs Y
rHi3ga Ta CnoBiNbHAE IHTEHCUBHICTb BECHSHOIO PO3BUTKY CiMEN
[32].

Kpim sik 32 dhopMOt0, NUMKOBI 3epHa PisHUX BUAIB pOC-
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NWH PO3PI3HAOTLCS | 3@ KONbOPOM. Tak, MUMOK haLenii CUHIM,
rPEYKM — rPSI3HO-BINMIM, KOHIOLLMHU — KOPUYHEBMIA i T. iH. [12, 18,
23].

Mpu BigcyTHOCTI Munky Gmkonu HespaTHi 30eperty y
CBOEMY TiNni 3anacu Ginky.

HeporofiBna MaTtouYHUX NUYMHOK NPU3BOAUTL A0 Hapo-
[PKEHHS MaToK Hu3bkoi sikocTi. pu HecTaui nwmnky, 6xonu
MOXYTb BUFaHSTX TPYTHIB 3 BYnMKa HaBiTb B CepeduHi nita.
HeporogiBna oCTaHHiX NpWU3BOAMTL 4O HECTaudi cnepmu [2, 12,
18, 21, 24, 31].

Mepra, Ha BigMiHHY Bif MUKy, CTepUibHa, Kpalle nepe-
TPaBIOETLCA Ta 3aCBOKETLCS. 3@ aHTUBIOTUYHUMI BNACTMBOC-
TAMU BOHa B 3 pasu nepeBaxae nunok. Baxnueo B nici 3aroTo-
BUTM Nepry Ans No4anbLUOro BUKopuUcTaHHs cim'eto [10].

1ok Kpale CTUMYNOE SULEKNaaKy MaTku HiX nepra.
Monogi 6mxonn MaioTb dyxe BUCOKY noTpeby B 6inky go 7
[EHHOTO BiKY, KON NPOXoAuUTh NpoLec opMyBaHHs rinogapu-
HranbHux 3anos [12, 18, 26].

B nunky 3HaitgeHo no 30 Byrmesogais, rnobynium, ans-
OymiHu, 45 depmeHTiB, 32 aMiHOKMCNOTH, XMUPKW, HAcUYeHi Ta
HEHaCUYeHi XWPHI KACIOTKM, KapOTUHOIAM, BiTaMiHW, aHTOLiaHi-
An, naBoHoNW, oKcudnaBoHOMM, (hnaBoHOHW, 17 BiTaMiHiB,
apomaTunyHi, 6apBHi Ta iHWi peyoBuHM. Beboro — 6rnsbko 250
cnonyk Ta enemenris [1, 2, 4, 18, 21, 23].

Y BinbLLUOi YaCTUHW POCIMH NUMOK CKNaAAETbCA 3 OKpe-
MWX OBHOKIITUHHWX MUIKOBUX 3EPEH, HEBUANMMX HEO3OPOEHUM
OKOM. 3a 30BHILLHIM BUIMSAOM Lie NOPOLLOK Pi3HUX KOMNbOPIB Ta
BiATIHKIB. Bokonm 36MpaloTb NUMKOBI 3€pHa, KOTPI € YOMOBIYMMM
cTaTeBuMK KniTMHamu KBiTiB. B npoueci saroTieni ix 6axona
hopmye rpyaouKy, KOTpa NEPEHOCUTLCS B CneLlianbHOMY KOLM-
Ky Ha OCTaHHIM napi HiXoK. Takui MpOOYKT BXE Ha3MBaETbCA
BKONMHUMM OBHIMOKAM. BIKOMMHE OBHIXOKS Lie MANOK 3 Tyu-
HOK pOCnuH, 3ibpaHuii 6axonamu, O SKOrO BOHW JOLAMM Hek-
Tap, CEKPeT CAMHHMX 3an03 Ta chopmMyBanu rpyaoyKkm (0BHIKKM)
JiameTpom 2-3 mm [2, 12, 18, 23, 26].

MpuHECEHE Y BYNUK OOHIMOKS LWiNbHO yTpamboByeTLCA B
OIKOMMHI  KOMIpKM Ta TepMETMYHO 3aKpUBAETLCS MELOBOIO
kpuwweykoto. Mig aieto hepmeHTIB gogaHux 6mkonamu, Mikpoop-
raHi3MiB KULLKIBHMKA TaM NPOXOAMTL KOHCEPBYBAHHS, NepeBax-
HO MmonouHokucne. [pouec Tpueae 14 AHiB, i y pesynbTari
YTBOPIOETLCA YHiKamnbHUIA MPOAYKT TpuBanoro 30epiraHHs —
nepra [2, 18].

TMOBHOLiHHWA PO3BMTOK BCiX YneHiB ciM'i BinbyBaeTbCs
NWLWe Npu JoCTaTHIX 3anacax B rHisgi nepru.

Pocnunn BaraTbox BUAIB YTBOPIOKTb MUMKY 3HAYHO Oi-
Nblue noTpedu ans 3anuneHHs. Lleit eBonouiiHMiA npuitom
3apoauBCs ANs NPUMaHIOBaHHS 3anunioBavis.

3MiHa HaBKOMULLIHBOTO CepesoBMLLA NPSIMO BNUBAE Ha
KUTTEQIANBHICTE MegoHocHWX Baxin. TemnepaTypHi Ta iHLi
3MiHW NPWU3BOAATL 4O PO3CMHXPOHI3aLi LMKNIB 64K0NuHOI CiM'i
Ta MPUPOZHOTO KBITYBAHHS POCIMH. 3MICTUNUCL CTPOKM Ta
TEPMiHW BereTalii pocnuH. Bucoki TemnepaTypu CKOpOuYOTb
TpUBaNIiCTb HeKTapoBWAINEHHs, nepiof ksiTyBaHHs. CTpaxaae
BECHSHWI PO3BMTOK Bmkin yepe3 Hegobip Ta LOCTYMHICTb KOp-
My. OcTaHHilt nepiog psa OOCMIOHWKIB aKLEHTYIOTb yBary Ha
LWIKIZTMBOMY BMIIMBY MOHOKYTbTYP HA XWTTELISNBbHICTb 6pin [8,
10, 12, 20, 26, 31].

LBuaki kniMaTWuHi 3MiHW MOpYLLEHO, afanTuBHa 34aT-
HICTb POCNNH Ta Baxin.

3HayHux BTpaT HeCe NpUpPoAa Mo BiJHOLLEHHK A0 ONKUX
3anuntoBadviB. TakuM YMHOM, 3abe3neyeHHst CiMen y BECHSHO-

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

NiTHI nepiog € OAHIE 3 NEpLIOYEPTOBUX YMOB CTBOPEHHS
BUCOKONPOZYKTUBHUX BaxonuHux cimen [5, 9, 16, 18, 20, 23,
26].

Cuna ciMei Ha BecHi Ta eheKTUBHICTb BUKOPUCTAHHS
paHHBbOrO Mef0360py NpsAMO 36iMbLIYETHCA NPOMOPLIAHO 3ana-
cam nunky [12]. BigcyTHicTb GinkoBumx kopmis, 0co6nnBo nig yac
BECHSHOTO PO3BUTKY 64KONOCIMEN, MOXe BUKIWKATK 3aXBOPIO-
BaHHs Ha 6inkoBy auctpodito [12, 18]. Hectaua 6inkoBoi ixi B
pauioHax MeOOHOCHMX Omkin Mmoxe OyTW OfHiE 3 NpUuuH
nosiBY iHBa3iNHMX Ta iHdekLinHux xBopob [12, 18, 23, 31].

Mpu HasBHOCTI B CiM'i 3HAYHOI KifbKOCTi BIgKPUTOrO
npunnogy Ta HU3bkoMy 3abe3neyeHHi Bmkin neproto y 6axin-
roflyBanbHuULb MOXe crocTtepiratucb po3nag 6inkosoro 06MiHy i
BOHM NepesyacHo 3HOLYIOTLCS. [1pu BiZCYTHOCTI nunky, Bmko-
NN 3MOXYTb BMPOLLYBaTU PO3NMiZ Le 2 TWKHI, 3@ paxyHoK
pe3epsiB BnacHoro Tina [12]. JIn4nHku, KOTpi OTpUMyBanu Heno-
BHOLJiHHY, GigHy Ha 6inok Ky HapomkytoTbCs ApiGHIWMMK,
HEXWTTE3NATHUMM Ta LWBMAKO MMHYTb. BecHaHa popaTtkoBa
NiAro4iBNsg 3 nNUAKOM y ciMen cnpusna 36iNbLUEHHI0 BUPOLLY-
BaHHA PO3NJIoAy Maike B 2 pasu.

Munok HeoOXigHMIA 6axonam Ans YTBOPeHHs! depMeH-
TiB 3 NepepobKK HekTapy, PO3BMTKY Ta YCMILUHOMO (OYHKLIiOHY-
BaHHS BOCKOBMAINbHKX 3ar03 [12].

3umocTilkicTb BXin TicHO NMoB’A3aHa 3 Macok Tina po-
Boumx 6min, cTaHy iX BHYTPILLHIX OpraHiB (XvpoBoro Tina,
rinocapuHranbHuX 3amno3a, SEYHNKIB), KiNbKOCTi pe3epBHUX pe-
YOBWH B TiNi BOCEHM Ta BMICTYy BOAM B OPraHiami, akTMBHOCTI
kaTanasu pektarnbHUX 3ano3 Ta psgy iHwux depmenTis [12, 18,
23].

TpaBHWit Cik cepeaHbOi KMLWKK Bmkonu MiCTUTL BCi de-
PMeHTU HeoOXigHi 4Ns NepeTpaBneHHs CKNagHWX CKagoBWX
ixi. Mig ix gieto ixa po3LenntoeTbCa [0 PO3UUHHUX Y BOAI peyo-
BWH, KOTPi 3[aTHI NPOHUKATK Yepes CTIHKW B CEPeauHY KNITUH.

lMunkoBi 3epHa NepeTPaBIOOTLCA B CEPEeaHIN KuLLi 3a
1-7 ni6.

B opraHiami 6mkin kopmu nigpatoTbes rigponisy. Lle
NpoXoauTb Nig Aieto BNacHux cneuudiyHmnx depmeHTia Ta dep-
MEHTIB MiKpobnopu KULKiBHWKA. [loBeaeHo, Lo OkpiM hepmeH-
TiB CepeaHbOi KULKM, SIKi  PO3LLENIONTb OpraHivHi PEeYOBMHN
KOpMY, aKTMBHY POMb B TPABMEHHI NPUAMAIOTb (PEPMEHTH, LLO iX
npoaykye Mikpodoriopa kuwkisHuka [11, 12]. Ha kinbkicTb Ta
CTaH Mikpocbnopn BnnvBae psig dakTopis. BusHavanbHumm 3
SKWX € CTaH OpraHiamy, BNMWB NECTULMZIB, BaXKUX MeTanis,
MIKOTOKCUHIB TOLLO [6, 8, 10, 15, 28, 35, 36].

3a MOXMBHICTIO 419 BUrOAOBYBaHHS JIMYMHOK MWMOK MO-
JinseTbCs Ha TpK knacu. [o nepLioro (ayxe NoxuBHWiA, 3abes-
nevye HanbinbLuy TpUBaniCTb XWUTTs) y BepOu, rpyLLi, KOHOWM-
HW, Bepec ToLwo. [lo Apyroro — MeHLL MOXMBHOTO BiAHOCUTLCS
COHSILLHMK, B'A3, Tomoni, kynbbaba, kykypyasa Ta iH. [1o TpeTbo-
ro — 6epesu, Binbxu, rpab, cocHa, snvHa Ta iHwi. OCTaHHi Ma-
NonoxuBHi Ta 3bupatotbcs 6axonamm pigko [21]. MonidnopHui
MUINOK Nicy NOJOBXYeE XWTTS 6axin. Bapxonu, KoTpum 3rogoBy-
Banu nonichropHNA NUMOK XWUNK JOBLUE, HIX Ti LU0 OTPUMYyBanu
1oro 3 MoHoKynbTyp [12, 23).

BusiBreHo BNNWB amiHOKUCAOTHOMO Ccknagy numky Ha
AMIHOKUCNOTHWA CKNag, Tina AUYMHKKW. ICHYE pi3HULS B 3aCBOO-
BaHHi 64x0namm oKpemux aMiHOKCAOT KOpMY (Mpy 3aranbHOMY
BUCOKOMY piBHi [12, 18, 23, 34].

BigmiueHo, wo ans pisHux nepioais po3suTky 6a4xin xa-
pakTepHa pisHa notpeba B Okpemux amiHokucroTax. Tak, B
nepiog PO3BWTKY BIiOKPWUTOrO PO3noay XapakTepHuUM € OBinbLu
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BUCOKE 3aCBOIOBAHHS 3 KOPMY He3aMiHHWUX amiHokuenoT [12].

CyuacHi 6mxonu cTpaxaaloTb Bif pagy akTopis 3MiHN
KniMaTy: CKOPOYEHHS TEPMIHY KBITYBaHHS MenoHOCiB, 3abpya-
HeHocTi nectuumgamu [19, 26, 31].

[oBeneHo, 1o 64xonm Ha nociBax MOHOKyNbTYp CTpa-
XOaloTb Bif, OAHOMAHITHOI iXi MOHOKYNbTyp. Lle BuCHaxye
6oxin, 36igHI0E cknag Mikpodrnopu KuLLKIBHMKA, KOTPa, SiK CBia-
YyaTb OCTaHHI [OCMIMKEHHS, CMPUYMHSIE CYTTEBUN BMIUB Ha
MiKpochnopy Ta npogykoBaHWi HUMK hepMEHTATUBHWA CKnag, a

TaM 3apoaXyeTbes iMyHiTeT [6, 8, 10, 11, 19].

Baxnuey ponb B LbOMY BifirpatoTb AUKOPOCK 3i CBOIM
nonicpnopHUM NUNKOBMM CKNagoM.

Tinbky iHTEHCMBHA TOAIBNS HAPOMKEHUX OMKIN NUIKOM
CrpUsiE NOAOBXKEHHIO TPUBANOCTI iX XWUTTSA, B NOPIBHSAHHI 3 TUMY,
L0 CMOXWBANM NMLLE LyKpOBWiA Mok [33].

BcTaHOBNEHO 3aneXHICTb MiX MacoK MMYMHOK Ta Kinb-
KiCTHO KOpMY B rHi3gi (Tabn. 1).

Tabnumus 1
3anexHicTb MiXX Maco JIMYMHOK Ta KiNbKIiCTIO Kopmy [12]
[oKa3HUK 3HayeHHs
KinbkicTb Mefy B rHi3gax 6mKonuHuX cimeit, Kr 45 8,1 12,6
Maca maTo4HOro MonoyYka B KOMipkax 3-4€HHUX JIMYMHOK, MF 21 5,0 4.8
Maca 3-aeHHUX NNYMHOK, Mr 6,7 9,5 10,8

HOBMMW KPUTUYHUMU BUKNMKamMu NS 64Xin € nowu-
PEHHS TOKCWHIB — IHCEKTULMAIB, NECTULMAIB Ta iHLUMX XiMiYHWX
Hebe3nek Jo Akux BLKoNMM EBOMIOLIHO HE BCTUraloTh po3pobu-
TU MexaHi3mMu aeTokemkaLii [2, 5, 7, 8, 10, 15, 20, 31].

LlikaBummn matepianamu € aaHi no muw'saky. Cam 4ncTui
MULL'SIK, SIK HEPO3UMHHWA, € HeOTpynHUM. OTpYAHUMM € iHoro
yucneHHi cnonykn. bmkonu 3gaTHi HakonuyyBaTW MWLL'KOBI
OTPYTM 3 3abpyAHEHUX TepuTOpIA B CBOI MPOAYKLii: MUKy,
Mezi, Npononici, Kyau BiH HAaZXOAMTL Bif, CNAmoBaHHA BYrinns,
BMA0OyBaHHS KONbOPOBKX MeTanis, LWaxT, BUPOBHMLTBA necTu-
umais Towo [36]. Lle ctocyeTbes i A0 psay iHIWWMX BaXKUX MeTa-
nie.

Bxe uiTko [OCMIMKEHO WKOAOUMHHY Aito HA 6axin i Ha-
BKOJMLLHE CEpeaoBHLLe NecTuLmMaiB, 0CO6NMBO 3 psiay HEOHIKO-
TMHoIgiB. lNepiog posnagy ix cknagae Ao 3-x poki, mpoTe i
MeTaboniTh iX TEeX CIPUYMHSIOTL TOKCUYHY Aito. [li HEOHIKOTY-
HOIfiB NpW3BOAUTb, 4O 3MiH MOBELIHKOBUX peakLiit rogysarb-
HWLb. JIMYWHKK piglie oTpUMyBanu KopM, a po3BUTOK iX NOAOB-
xyBaBcsi Ha 10 roguH [7, 10, 11, 20, 26, 31].

Cepeq noLumMptoBaHOrO MO CBITY konancy 6MKonuHuX Ci-
Meil NpuuMHamn AOCNIAHWKA Ha3WBaloTb AECATOK akTopis. B
LbOMY nepeniky NpUYWH BigMiveHo, KkpiM nectuumais, MO,
BMKOPUCTAHHA aHTWUBIOTWKIB, HeraTMBHWIA BMIMB MOTiPLIEHHS
YMOB XMBIEHHS! BXin, Yepe3 3HWKEHHS MPUpOZHOro GiopisHo-
MaHITTS, 3MEHLUEHHS! ANKUX MEAOHOCIB, MOLIMPEHHS MOHOKYMb-
TYPHOrO pocnuHHMLTBA [5, 26, 35].

Ha cknag mikpodoniopu rHisga Ta 6mxonu mae BnnuB
psgy dakTopiB: reorpadivHe po3TallyBaHHs PerioHy, Mikpobio-
NOTiYHOTO CKMagy KopMy, WO CMOXWBaTL GAKONHN, pisHOMAHIT-
T4 (hriopu B pagiyci NpoayKTUBHOIO NbOTY Towo [4, 5, 9, 11, 14,
16].

Y 3arubnux Big konancy 64xin B TpaBHOMY TpaKTi BigMi-
4eHO 30BCIM He nepeTpaBneHni NUMOK, Lo CBIAYMTL NPO BiACy-
THiCTb Tam b6axaHoi Mikpodonopw [11].

OcTaHHi JOCTiZKEHHS NOKa3yKTb, LLO Y 3B'A3KY 3 BMpO-
BaKEHHSAM iHTEHCUBHUX TEXHONOMN B €BpONi pi3ko 3MiHMNAach
AKICTb Ta JOCTYMHICTb kopMoBOi 6a3u 6axin. Lle BigbyBaeTbes
nig BNAWBOM MOPYLUEHb Bif AOTPUMAHHS CIBO3MIH, BHECEHHSM
BMCOKWX [103 A0OpMB, Aieto necTuumais Ha Byp’sHu Towwo [5, 26,
31].

OpHieto 3 OCHOBHWX MPUYMH CKOPOYEHHS! YMCENBHOCTI
OVKUX 3anuTioBaviB € BiACYTHICTb Pi3HOMAHITTS! KOPMOBOI Oa3u,
Lo Hapae 3banaHcoBaHe i MOBHOLHHE XapuyBaHHA Ta 3abes-
neyye KOPUCHUMU MIKpOOpraHiaMamu TpaBHy cucteMmy 6xonu
[7, 26, 31].
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OcTaHHin nepiog Bce wwupwe BuciBaoTbes MO-
KynbTypu. BoHu npusBogaTtb A0 36iaHIHHS npupoaHoro Giopis-
HOMaHITTS, CMPUYMHAKOTL BUTICHEHHS Ta BiOMMPAHHS MpUpod-
HWX POCIMH, KOTPi HE MOXYTb NPOTUCTOSATH TPaHCreHam [28].

Mok TpaHCreHiB € HenepeTpaBHuM Ans 6axin Ta
0Cnabntoe iIMyHHY CUCTEMY, CIPUYNHSIE BUHUKHEHHSI XBOpob [11,
16).

Kpim oKkpecneHux KopMoBMX hakTopiB Nic, B TEXHOMOrii
HabyTTs 6axonamm CTanoro iMyHiTeTy, Cnpusie MOMIMLEHHIO
psAY iHWWX YMOB BECHSIHOTO HAPOLLyBaHHS Ta PO3BUTKY 6.
OCHOBHI 3 HUX BUKIaAEHi HUXYe.

MepeBara nonsrac B 3MEHLLEHHI 3a0pyaHEHHS OpraHi3-
My Ta MpOJYKTIB BaXKWMM MeTanamu, 3anobiraHHi0 nonagaxHio
B rHi3ga LUKOLOYMHHOMO TPAHCTEHHOrO MWAKY, HEOHIKOTMHOIAIB
Ta NecTMumMaiB, iHWMX XiMiYHWX 3acobis [7, 35, 36].

Benuki caHitapHi po3pusu 380AATb A0 MiHIMYMY PU3UKKM
nepesapaxeHHs nacik kniwem Varroa, psgom iHWKX LUKIGHUKIB
Ta XBOpoO.

AKTUBHE HapOCTaHHS CUNK CiMEN Ta MOBHOLHHE XWB-
NEHHS CNPUSIOTb aKTUBHOMY BOCKOBMAINEHHIO, BiaOyAoBi rHisga
[12, 18, 23, 27].

lMpaBunbHe posTallyBaHHS BYNMWKIB Ta iX opieHTauis o
NaHylumx BITPIB y NiCi 30aTHE 3aXMCTUTW CIM'T Bif XOMOAHMUX
MPOHW3NMBMX BITPIB, HEMNOTOAM, WO CMPUSIE aKTUBHIA NbOTHO-
30upanbHii  AisnbHOCTI, HapoLlyBaHHIO Baxin, MOBHOLHHOMY
06nb0Ty MONOANX MAaTOK, BUPOLLYBaHHIO SKICHUX TPYTHIB TOLLO
[18, 22].

[MOBHOLiHHE XMBNEHHS B Nepiog NUYMHKOBOI CTagii pos-
Nnogy CUNMbHO BNnMBae Ha HOPMYBAHHS XMPOBOTO Tina Bmxo-
NN, OTO IMYHITET Ta XUTTEBI CUNKW, SK B CTadii po3nnoay, Tak i
imaro [12].

B nici cyTTeBO 3HMXeHe chisuyHe 3abpyaHEHHS HABKO-
NUWHLOMO CepefoBuila (WyM Ta Bibpalis, enekTpomarHiTHe
3abpyaHEHHs NpOMUCTIOBUX 0O'EKTIB).

B ranysi po3pobneHo psig meTopis, cnocobiB Ta TexHo-
MOTYHMX MPWIAOMIB KOTPi JO3BONAKTH BUPOONATW NEBHY KiMb-
KICTb MOHOCITOPHMX, EKCKIIO3MBHUX, KPadTOBMUX LHHWUX MeAiB,
opraHiyHy npoaykuito [5, 16, 23].

MpoTe po3milLytoum naciky B fici HeobxigHO 06CTEXUTH
OiNSHKA HA HasBHICTb OTPYMHWX HEKTapo- Ta MUIKOHOCHUX
POCAWH: YeMepuLb, AypMaHy POAOAEHAPOHY, asanii MOHTINCh-
koi, borynbHuka 6ONOTHOTO, akoHiTy, 6enagoHu Ta iH. [14].

Yucra nicoa aTmocdepa Cnpusie CTAHOBNEHHIO Ta ak-
TUBHIN pobOTI MIKPOPNOPK KULLKIBHWKA, NOMIMLLEHHIO TPaBMEH-
HS CKNagoBuUX KOpMY.
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B YkpaiHi wwe € 6arato yHikanbHUX NPUPOSHUX KyTOUKIB,
AKi He 3avenuna BUPOBHMYA OiSNbHICTb, SKi 34aTHi BigirpaBaT
BUCOKY MPUPOLOOXOPOHHY POrb B 3aBAaHHi 36epexeHHs Biono-
riYHOro pisHOMaHITTA. IMig Ui 03HaKy YacTKOBO NonagatoTb 3eMi
BigYy)XeHHs BHacnigok aeapii Ha YAEC [4, 16, 17].

BucHoBku

1. Ponb nicy, sk mxepena 6inkoBoro Ta ByrneBoAHOr0
kopMmy ans 64xin € Bkpan Baxnueot. JlicoBa 30Ha xapakTepu-
3YETBCA PI3HOMAHITHAMM NICOBUMM, NYYHUMM Ta GONOTHUMM
fioyeHo3amu. BoHu BigirpatoTb BaxnuBy ponb Ans 6axinbHAL-
TBa. MegonpoayKTMBHWA 3anac MiciB Ta iHWMWX yrigb CYTTEBO
KONMMBAETLCS B 3aNEXHOCTI Bif psay akTopis.

2. [Ins NOBHILIOrO BUKOPWUCTAHHS MOXNWUBOCTEN KOp-
MOBOI 6a3n nicy HeobXigHO AeTanbHO 3HaTU 0COBNMBOCTI BUI-
NEHHS HeKTapy KBiTKaMu, BUOOBUIA CKIafd MEAOHOCIB, iX MoLwu-
PEHHS B OCHOBHWX (DITOL|EHO3aX, PO3MILLEHHS Yridb Ha TepuUTo-
pii | iX MEAOHOCHY L{iHHICTb.

3. |HTEHCMBHWM TexHOMOriAM BefeHHs GmKinbHMLTBA
npuTamMaHHa pavioHarnbHa TEXHONOriS, B OCHOBI KOTPOI NEXUTb
YiTKMA MOHITOPUHI CTaHy KOpPMOBOI 6a3u, cunmu cimeit, naciku.
3acTocyBaHHsi po3pobneHnx pi3HOMaHITHUX MeTOAIB Ta Mpuiio-
MiB MO NiABULIEHHIO NPOAYKTMBHOCTI OmkonociMei noe’sizaHe 3
Bionorieto 6mxonopoauHm.

4. €Bponenchbki excnepTy Ta BITYM3HSHI JOCTIDKEHHS
OLHI€0 3 MPUYNH HIKEHHS IMYHITETY Ta 3arubeni 64xin i iHWnX
KOMax Ha3nBaloTb CKOPOUEHHS Pi3HOMAHITHOCTI KOpMOBOI 6a3u,
TOKCWYHI BMAIMBY HA OpraHiaM, 3MEHLLEHHS] B TPABHOMY TpaKTi
OKin KOPUCHMX MIKPOOPraHi3miB, L0 3abe3neyytoThb iX IMYHITET.
EeKkTMBHMM TyT PO3LUMPEHHS Nrow, nig OopraHiyHMM 3emne-
pobcTeom.

5. TexHOMOriYHO MPOMOHYETLCS BUKOPUCTAHHS  icy
AN PaHHBLOBECHSHOTO HAapOLLyBaHHS CIMEN 3 iX NOAanbLUOK
kouigneto. Lle npuitom gonomarae YHWKHYTU MOXIMBOrO NoT-
pannsHHA nagi B 3UMOBI KOPMM, K NpaBuio B Liel nepiog Ha
nicoBMx MeaoHocax ii HEMae, Lie He PO3BUHYMUCHL NPOAYLEHTY
nagi.

6. Po3awileHHs ciMen B ici cnpusie 3aroTiBni SKICHOMO
nonicpnopHoro obHiXoKA Ta Nepru, B T. Y. | HA 3uMOBe 30MpaHHs
rHisga. flic, Ta ocobnMBo Moro 3anoBigHi TepwuTopii, Moxe 3
YCNiXOM BUMKOPUCTOBYBATUCH B OpraHiyHOMY BMPOBHUMLTBI. 3a-
CTOCYBaHHS TEXHONOMYHNX NPUAOMIB 403BONSE BUPOBNATYH psg
MOHOCIOPHUX KpahTOBKX MefB.

7. Tlpu po3milleHHi B Nici naciku noTpibHo ybepertuch
Bi MOXIMBOTO 300py OpKonamu HeKTapy Ta MUKy 3 OTPYIHUX
POCIWH: YeMepULb, aKOHITY, POSOAEHAPOHY, BorynbHuka 6omno-
THOrO, a3anii NOHTINCLKOT, GenagoHn, ypMaHy.
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Rationalizality for the use of forest harvesting in the formation of bees immunity

The evolutionary development of bees took place on a rich polyfioral forage base. The honey bee belongs to insects with
narrowly specialized food. The whole complex of nutrients necessary for the development and nutrition of offspring and adults is
obtained from nectar and pollen, which bees, for long-term storage, canned in honey and perga. The nutritional value of pollen is
determined by its protein content, the completeness of the amino acid composition, the ability to assimilate. The selectivity of pollen
collection is partly explained by the need of bees for this period in certain substances. In addition, it was found that the pollen of
different pollinators differs in its biological value, pollen productivity, chemical composition. It is proved that one of the reasons for the
decrease in the immunity of bees is the deterioration of their nutrition. This is due to the reduction of biodiversity of flowering plants
near fields, monoculture agriculture, high pesticide background, climate change and so on. Therefore, polyfloral, full-fledged pollen-
nectar feed base plays a fundamental role for the life and development of bees. Complete feeding of larvae lays the foundation for
immune stability, health, and life expectancy for the rest of the insects' lives. This is too important for the reproduction of future
queens, drones. It is known that the larval stage is the formation of the so-called fat body, which is a depot of proteins and other
BAS, and then serves as a basis for the formation of secretory activity (royal jelly, enzymes for nectar processing, wax secretion,
etc.). The formation of the fat body takes place during the larval stage of brood development. It ensures the long life of wintering
bees, the ability to survive and survive the cold, contributes to the crucial task of these bees - feeding one replacement bee and
more. Summer short-lived bees feed up to four individuals. As in higher animals and humans, the microflora of the mucous mem-
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branes and intestines plays an important role in maintaining immunity. It partially provides enzymatic processes in digestion. Due to
these saprophytic microorganisms - immunity is formed (up to 80%). The forest is able to provide bees with early polyfloral flowering
plants, which will improve the quality of protein nutrition, promote high viability of offspring and actively increase family strength,
future productivity, winter hardiness, ensure the efficiency of the industry.

Key words: bee, monoculture agriculture, food stresses of bees, building family strength, forest honeybees, immunity.
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Y cmammi npedcmaseneHi pe3ynbmamu 8UKOpUCMaHHsa ennugy HempaduyiliHux npupodHuX miHepansHUx 0obagok — Kao-
NiH08020 Ma anyHimogo2o 6opowHa Ha cepedHb0d0b08uUl banaHC MiHepanbHUX enemeHmie hepymy ma midi 8 opeaHiami ceuHed.
B pe3ynemami nposedeHux docnidxeHp 8CMaHOBIEHO, WO BUKOPUCMAHHS pauioHie, ckmadeHux 8 2ocnodapcmei i3 CUPOBUHU
Micyes020 8upobHUYMea ma HempaduuiliHux npupoOHUX MiHepanbHUX 06agok — KaosiH08020 ma anyHimoso2o bopowHa, npu
8idzodieni MonoOHsIKy ceuHel 3abe3nequnio e(hekmueHe 8UKOPUCMAaHHSI MIHEPanbHUX PEYOBUH pauioHis, wo cnpusio binbw iH-
MEHCUBHOMY pOCMYy MeapuH ma 3HLXEHHI0 eumpam KopMie Ha eupobHuumeo oduHuyi npodykuii. byno nposedeHo Haykogo-
2ocnodapceki docnidxeHHs 8 ymosax BAT «KonodsaHebkull 6ekoH» Hogoepad-BonuHcskoeo palioHy XXumomupcskoi obnacmi. Ha 4
epynax MonioHsKy cauHel eesukoi 6inoi nopodu no 15 2onig 8 KoxHill. KOoHmMponbHa epyna ompumysana OCHOBHUU pauioH, 36a-
JlaHcosaHull 3a MiHepanbHUM cknadom mpaduyiliHuMu ConsIMU Makpo- ma Mikpoenemenmie. [pyeitli epyni 32o0dosysanu 1,5 %
anyHimogozo ma 1,5 % kaoniHo8020 60powHa 8id Cyxoi peyosuHU 0CHOBHO20 pauioHy. Tpemili ma yemeepmill epynam 8i0n08iOHO
3 % 8i0 cyxoi peyosuHU pauyioHy KaoniHog8o2o ma asyHimoso2o 60powHa, ke 320008y8asnu 8 CyMilli 3 KOHUEHMPO8aHUMU KopMa-
Mu. BusueHHsi 6anaHcy 3aniza ma midi y opaaHisMi meapuH nposedeHo 0GHOYACHO 3 BUBHYEHHAM hepempasHOCMi NOXUBHUX pe-
yosuH. ObMiH chepymy & opaaHi3mi MOMOOHsIKY ceuHeli noka3as, Wo 3 KopMamu pauioHy 2, 3 i 4-ma docniOHi epynu cnoxusanu 3anisa
nopigHsHo 3 koHmponem Ha 1,17, 0,4 i 1,95 me 6inbwe. BukopucmarHs ghepymy no 8iOHOWEHHIO A0 Kirbkocmi npuliHmMo20 3 Kopma-
MU, y MOMOOHsKy ceuHell 2-i QocriOHoi epynu suwe 3a koHmponb Ha 4,9 % , 3-i — Ha 2,8 % ma 4-i docnidHoi epynu — Ha 5,7 %
(P<0,05). BeedeHHs G0 pauioHie kaoniHo8020 ma anyHimoso2o 6opowHa nidguwuno emicm midi 6 cepedHromy do 23,02 Me Ha
0oby, mobmo koHueHmpau;is ii 3pocna Ha 0,17 %, wo 0bymosurno ocobnueocmi 0bmiHy midi 8 opeaHiami meapuH. BidknadaHHs Midi
8 mini meapuH 3pocno npu dodasaHHi Cymiwi KaoniHo8020 ma anyHimogo2o bopowHa Ha 1,5 me (P<0,05), binbwe nopigHsHO 3
KOHMPOMbHOI 2pynok. BeedeHHs cymiwi kaomiHO8020 ma anyHimogoeo bopowHa & kinekocmi no 1,5 % 8i0 cyxoi peyosuHu
pauioHy cnpusie nidguweHHI0 3aceoeHHs oepymy Ha 10,7 % (P<0,001), midi — Ha 20,0 % % (P<0,05).
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[MpOOYKTUBHICTE CBMHEN PI3HWX TEXHOMOFIYHWX rpyn
BW3HAYAETLCS PSAOM (hakTopiB, 30kpema, opraHisalieto paLio-
HanbHoi Ta 30anaHcoBaHoi rogjeni TBapuH. MoBHOLHHA roAiBNs
3aneXuTb BiA CTBOPEHHS pPE3ynbTaTWBHOI KOPMOBOI 6as3w,
CKMafaHHs pawioHiB BigNoBiAHO A0 Biky Ta i3ionorivyHoro cra-
HY, @ TaKOX BiJj 3aCTOCYBaHHS Cy4acHUX CUCTEM rofieni.

MigBuLLEeHHs piBHS NPUPOCTIB NOPOCAT, iX 3aranbHoOiI pe-
3MCTEHTHOCTI, 30EPEXEHHS XUTTE3AATHOCTI, @ TAKOX BiATBOPHOI
(YHKUii CBMHOMATOK Ta KHYpIB, LUO € OCHOBOW 30iNblUEHHS!
noronis’s — JOCAraeThCs LUAAXOM 36anaHCOBAHOCTI paLjioHiB
[9].

TpaaunuiiiHo, pauioHM CinbCbKOroCMoAaPCHKMX TBAPWH
HOPMYIOTb 3@ BMICTOM OOMIHHOI €Heprii, Cyxoi pevoBWHM, CMPO-
IO XWPY, CMPOI KIITKOBWUHMW, CMPOrO Ta NEPETPaBHOrO MPOTEiHy,
MaKpo- Ta MIKpOESIEMEHTIB, BiTaMiHiB [6]. BapTo 3asHaunTH, WO
MiHeparnbHe XWBNEHHS TBapWH 3aneXuTb Bif BMICTY MiHepanis
Yy KOpMax Ta BOgj, @ KiNbKiCTb iX B OCTAHHIX — Bif TWMY IPYHTIB,
BMOY POCMMH, TEXHOMOrii 3aroTiBni (BupobHuLTBa) Ta 3bepiraH-
Ha Towo. Came TOMy, JOCUTb YacTo, crocTepiraeTbes Ancba-
NaHC Mix piBHEM MIKpOENEMEHTIB B opraHiami TBapuH [11].

BaxnuBoro 3HayeHHs Mpyv HOPMOBAHIN rOAIBNI CBMHEN
HabyBae 3abe3neyeHHs noTpebu y Mikpo- Ta MakpoenemenTax [11].

Xanak B. I. [12] 3i cnisaBTOpamu 3asHavae, L0 3rogo-
BYBaHHS KOPMIB, CKNaj KX He 3ad0BOMbHAE (isionoriuHy
notpeby TBapWH Yy MOXMBHUX PEYOBWHAX, CMPUSIE PO3BUTKY
pediunTty kapotuHy Ha 40—60 %, docdopy i cipkn — 20—40,
nisuHy — 2435, meTioHiHy — 11-22, Cu — 10-54, Zn — 1447,
Mn — 34—45, Co — 3040, | — 32—45 %. Kpim Toro, HesbanaH-
COBAHICTb paLioHy 3HUXYE cepefHb0R000BI MPUPOCTYA B MEXaX
30—35 % Ta 36inbluye BATPATW KOPMIB Ha OAMHWLID MPOAYKLIi
Ha 50 %.

Pomar, C. ta Remus, A. [15] BkasylTb Ha Te, WO
MoniMnLUEHHI0 3aCBOKBAHOCTI MiHEPANbHUX PEYOBUH CIPUATUME
METOZ «TOYHOI roAiBMI», AKui 3abe3neyye: CUCTEMY MOHITOPWH-
ry KopmiB nosa cdepmamu B yMOBax pearibHOro 4acy, B4acHe
BWSABMIEHHA Ta NiKBidaLito 3axBOploBaHb i CTpec-hakTopis Y
CBMHEN, NIOBULLEHHA 3aranbHOr0 PiBHA eqeKTUBHOCTI BUKOPU-
CTaHHS PEYOBUH .

Motpeba cBMHEN Yy MiHepamnbHUX €enemMeHTax BW3Ha-
4aeTbCs X EKCKPELIE 3 Kanom, Ceyeto, MOMOoKoM. HaTtomicTb
piBEHb CMOXMBAHHS — 3aTPUMKOIO B OpraHiami Ha 1 Kr npupocty
xuBoi Barn. Omxe, 3aranbHa notpeba Gyae gopiBHOBaTH Cy-
MapHOMY 3HAYEHHIO KiNMbKOCTI, sika HeobxigHa Ans XKUTTedisnb-
HOCTi OpraHiamy Ta KiflbKOCTi 3aCBOEHOTO NEBHOMO MiHEPanbHOMo
enemexa [16].

MikpoenemeHTH HaaXoasATb O OpraHiaMy CBUHEN Y BUrNAL
HeopraHiYHux conen. [poTe, B OCTaHHi POkV Habyno MOLMPEHHS
BYKOPUCTaHHS! HETPAZMLIMHNX MiHEpanbHUX J00aBOK.

Ockinbkn MikpoenemMeHTM BXOAATb [0 cknagy dep-
MEHTIB, TOPMOHIB, BiTaMiHiB Ta iHLUMX OpraHiYHUX CronyK, TO iX
OCHOBHa (OyHKUiA nonsrae y 3abeaneyeHHi GioxiMiyHMX npo-
LieciB B OpraHiaMi TBapuH, e BOHW BUKOHYIOTb POITb aKTUBATOpa
abo x inribitopa [5, 11].

Cepep MikpoeneMeHTiB, Siki CyTTEBO BNMMBAKOTb Ha CTaH
300pOB’s MOPOCAT, iX nogarnblniA picT i pPo3BUTOK, OOMiHHI
npouecn YinbHe Micue Hanexutb depymy. BiH BxoguTb [0
CKMagy TaKkuX Cnonyk siKk: reMorno6iH, Miorno6iH, remocuaepuH
Ta iH. bepe yyacTb B KPOBOTBOPEHHI Ta 06MiHHMX Mpouecax [10,
13].
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Hu3bkuit piBeHb 3abe3nedeHHss epymMom Yy nocTHaTanb-
HOMY nepiofi OHTOreHe3y Cripusie PO3BUTKY aHEMIi, 3aTpuMLL pocTy
i PO3BMTKY, BTpaTi aneTuTy, MigBULLEHHIO NOKA3HWKIB NETaNbHOCTI
cepeq nopocaT-CUCYHiIB Towwo [3, 14, 17].

He MeHLI BaXnueuM MikpoenemeHToM € Migb. Ii Binue
Ha OpraHi3am noB'A3aHUi i3 (HOPMYBaHHAM IMYHITETY Y TBapWH,
perynsTopHoto dyHKLUied poboTu LeHTpanbHOi HepBOBOI Ta
CEpLEBO-CyANHHOI cucTeM. 3a yyacTi Mifi YTBOPHETLCA Kona-
reH, 3abesnevyeTbCs enacTWYHICTb CyawH, BinbyBaeTbcs go-
3piBaHHs eputpoumTis [1, 4].

3a paHumu BepexHiok H. A. Ta YopHonata J1. M. [2],
CNOCTepIraeTbCs 3aNEXHICTb 3aCBOEHHS (Depymy Big BMICTY B
paLjioHi Migli, — 3aCBOEHHSI 3anisa 30iNblyeTbCS 3 MigBMLLEHHSAM
Tl BMICTY B pauioHi. Kpim Toro, gogasaHHs epymy A0 paLioHy 3
BWCOKMM BMICTOM Mifji Cnpusie MiABULLEHHIO PiBHSI reMormnobiHy,
a TaKoX Ma€ MO3WUTUBHWN BNIMB HA AWMHAMIKY POCTY NOPOCST.

Tomy [OCTIZKEHHS  BMKOPUCTAHHS  HETPaauLinHuX
MiHeparnbHuX [0BaBOK Y rogiBni CBUHEN € aKTyanbHUM 3aBAaH-
HAM.

MeTolo JocnimxeHHst Byno BWBYEHHS BMAWBY NpUPOA-
HWX HeTpaauuinHux fobaBok B pauioHax Ha obmiH 3amisa Ta
Migi B OpraHiami MONOZHAKY CBUHEN Ha Bigrogieni.

Matepianu i meToau gocnigxeHb. [N LOCArHEHHs
noctaBneHoi MeTu, Hamu Oyno npoBedeHO  HayKoBO-
rocrogapceki gocnimkeHHs B ymoBax BAT «KonogsHcbkuit
BekoH» Hosorpaa-BonuHcbkoro paitoHy YKutomupcbkoi  06-
nacri. [ins nposefeHHs AOCNigpXeHb METOAOM rpyr, 3a NPUHLK-
nom nap-aHanoris 6yno copmoBaHo 4 rpyni MOMOAHSKY CBY-
Hel Benukoi 6inoi nopogw no 15 ronis B KOXHIiA, 3 BpaxyBaHHAM
BiKY, XMBOI Macu, NOXOMKEHHs!, CTaTi Ta Brof0BaHOCTi NOPOCAT
[7]. KoHTponbHa rpyna TBapuH Mif Yac 3piBHAMBHOMO Ta OCHOB-
HOro nepioaiB OTpUMyBana OCHOBHWA paujoH. focnigHi rpynu
TBapWMH B OCHOBHUI Nepiof AOCrigy [0 OCHOBHOMO paLjioHy
OTPUMyBanW A0AATKOBO HETPaauuiiHi NpupofHi  MiHepanbHi
po0aBKkM y BUrNAAi KaOMHOBOroO Ta anyHitoBoro GopoluHa, 3a
po3pobnieHo CXeMo JocnimkeHHs. [epwa rpyna — KOH-
TponbHa B nepiog AOCHiMKeHb OTPUMYyBara OCHOBHWA paLioH
rofieni, SKkMA 3a MiHepanbHUM cknagom OGanaHcyBamu Tpa-
OWLIRHUMK conaMM MakKpo Ta MikpoenemeHTis. [pyra rpyna —
JocnigHa, skl 0o OCHOBHOro pauioHy gogasamu no 1,5%
CYMILLi KaOMiIHOBOrO i anyHITOBOro GOpOLLHA Bif, CyXOi PEYOBMHY
paujioHy, TpeTs rpyna — 3 % kaoniHoeoro 60poLLHO Ta YeTBepTa
rpyna — 3 % anyHiToBOro 6OpoLLHa Bif CyX0i pe4Y0BMHI PaLlioHy.
KaoniHoBe Ta anyHiToBe BOPOLLHO 3rofoByBanu Agivi Ha OBy
CYMILLli 3 KOHLLEHTPOBAHUMM KOpMamm

logiBns TBapuH NPOBOAMNACS 3 BpaxyBaHHSM XMBOI
Macu Ta 3annaHoBaHWX CepegHbogoboBuX mpupocTis. B
paLioHW CBUHEI BKMOYanuchb Hanbinb Tunosi ans 3oHu Monic-
cs YKpaiHn koHueHTpoBaHi kopmu. [lo cknagy kombikopmy BXo-
OUNW: [epTb SYMiHHA, KYKypyA3sHa, TMLIEeHWYHa, ropoxosa,
BiBCSIHA, MaKyXa COHSILUHMKOBA, CiHHE OOPOLIHO KOHIOLMHM
4epBOHOI MepLUOro ykocy, MiHepanbHi fobaBku (Cinb KyXOHHa,
Kpeiaa kopMoBa, AukansLindocdar).

B KiHUji HaykoBO-rocnofapcskoro AocnimkeHHst 6yno npo-
BeEHO (i3ioNoriYHM eKCNePUMEHT Ha YOTUPBLOX rpynax TBapuH
Mo TPW TOMOBMW 3 KOXHOI rpynu Ans BUBYEHHS NEPETPaBHOCTI Ta
3aCBOKOBAHOCTI MOXMBHWUX PEYOBMH, @ Takox OBMiHY a3oTy Ta
MiHepasibHUX eneMEHTIB 3a 3arasnbHOMPUAHSTMKU METOAUKaMU

[7].
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Lncposi pgaHi ctatuctmyHo 0bpobnsnu 3a ONoMoro
komm'toTepHoi nporpamu «Microsoft Excel».

Pe3synbTati pocnipxeHb. BuueHHs 6anaHcy depymy
Ta Migi y opraHiami TBapuH NpoOBEAEHO OAHOYACHO 3 BUBYEHHAM
NepeTpaBHOCTI MOXWUBHNX PEYOBMH.

B opraHiami TBapuH BMICT hepyMy CTAHOBUTb OMM3bKO
0,005 % Big 3aranbHoOi *uBoi Macu, 3okpema 90 % BCbOro
thepymy cnonyyeHo 3 binkamu [8].

[nsa 3abe3neyeHHss noTpebu opraHismy TBapuH depy-
MOM PEKOMEHIYIOTbCS BCTAHOBNEHI 4031 CipYaHOKMCIOMO dhe-
pymy ans nopocsit — 8-10 mr Ha poby [6]. BuBueHHst 0bMiHY

MIKpOENEMEHTY B OpraHi3Mi MOMOAHSIKY CBUHEN nokasaro, LU0 3
KopMamu pauioHy 2, 3 i 4-ta JocnigHi rpynu CnoXuBanm “oro Ha
1,17, 0,4 i 1,95 mr GinbLue, NopiBHAHO 3 KOHTpoONeM (Tabn. 1).

HeopaHakoBi piBHI CNOXMBAHHA MiAAOCIAHAM MOSIOAHS-
KOM CBUMHEW 3YMOBMIN Pi3HULIIO Y NMOKA3HWKaX BULINIEHHS 100 3
opraHiamy. Tak, SIKWO Yy TBapuUH KOHTPOMBHOI rpynu MOro
Buainsnocsa 3 kanom 81,2 mr, 7o y TBapuH 2-i gocnigHoi rpynu
73,4 wr, abo Ha 9,6 % meHwe (p<0,05), 3-i —78,5 mr, abo — Ha
3,3 % meHLwwe Ta 4-i gocnigHoi rpynu 74,7 mr, abo — Ha 8,0 %
MeHLue (p<0,05).

Tabnumus 1
CepenHboaoboBuin 6anaHc dhepyMy B OpraHiaMi MONOAHSIKY CBUHen, M+m, n=3
[MokasHuk - Tpyna - -
1-KOHTPOMbHA | 2-focnigHa | 3-nocnigHa | 4-nocnigHa
B CcepeanHi gocnigxeHb
CnoxuTo 3 KopMamu, Mr 180,0 181,17 180,4 181,95
BupineHo 3 kanom, mr 81,2+1,23 73,4+1,32* 78,5+1,08 74,7+1,40*
BupineHo 3 ceveto, Mr 2,5+0,11 2,2+0,07 2,1+0,18 2,4+0,05
BigknageHo B opraHiami, Mr 96,3+1,26 105,6+1,14** 99,8+1,33 104,9+1,39**
BukopucTaHo Big cnoxuToro, % 53,5+1,6 58,3+1,1* 55,3+1,6 57,6+0,8
B KIHUI OCnIgXeHb

CnoxuTo 3 KopMamu, Mr 252 253,92 252,63 255,21
BuaineHo 3 kanom, mr 123,241,30 111,8+1,18** 116,9+1,42* 110,7+1,39**
BupineHo 3 ceveto, Mr 2,7+0,09 2,5+0,14 2,3+1,36 2,4+1 47
BigknaaeHo B opraHiami, Mr 126,1+1,17 139,6+1,10*** 133,4+1,42* 142,1+1,46**
BukopucTaHo Big cnoxuToro, % 50,0+1,5 54,9+1,2% 52,8+1,3 55,7+0,9*

Mpumimka: mym i Hadani noka3aHa pi3HUUSA 8ipo2iOHOCMI NopieHAHO 3 kKoHmponem “— p<0,05; “- p<0,01; - p<0,001.

BuaineHHs depymy 3 ceyero i kanom BignoBigHO, Y KOH-
TPOMbHii rpyni Ha 7,8 mr i 0,3 mr, abo 12 % Ginblue Hix y 2-i
rpyni, Ha 2,7 mr i 0,4 mr, abo 16 % B 3-1 rpyni i B 4-1 rpyni — Ha
6,5 mr, abo 8,05 % i 0,1 mr, abo 4 %.

HaimeHLe depyMy Bigknaganocs y MOSOAHSIKY CBUHEN
KOHTPOMbLHOI rpynK, L0 3anexano Bif 0ro BMICTY B payjioHi i
cTaHoBuno 53,5 % Big CnoxmToi KinbkocTi. Y TBapuH 2, 3 i 4-i
BOCnigHUX rpyn BigHOCHWA GanaHc epymy B Tini CTaHOBMB,
BiaNOBIAHO — 58,3; 55,3 i 57,6 % B CNOXMTOI KiNbKOCTI.

BukopucTanHa depymy no BiBHOLIEHHIO [0 KibKOCT
MPUIAHATOTO 1Oro 3 KOpMamil, Y MONOAHSKY CBWHER 2-i fo-
cnigHoi rpynu BuLle 3a koHTponb Ha 4,9 % , 3-i — Ha 2,8 % Ta 4-
i pocnigHoi rpynu — Ha 5,7 %.

Ha ocHoBi pesynbTaTiB HaBegeHux B Tabn. 1 MoxHa
BIAMITUTK, WO B TBAPWH JOCTIOHWX rPYN B CEPEAMHi | Ha KiHeLb
JOCTigXeHb i3 KanoMm BULINEHO MeHWe epymy — pisHWUA
poctoipHa (P<0,05), BignosigHO nepeTpaBneHo Oinblue —
pisHuLs Tex goctosipHa (P<0,05). Lie Bkasye Ha Te, Wio nopsg

i3 nosuTMBHUM 6GamaHcoMm (hepymy CrocTepiracTbCs BULa
CTYNiHb 11010 BigKNagaHHs B OpraHiami TBapuH.

Migb — OAMH 3 HaWBaXNMBILUMX HE3aMiHHWX Mikpoene-
MEHTIB, OCHOBHA YaCTUHA SKOr0 CKOHLEHTpOBaHa B M'A3ax i
KiCTKax, KpoBi, MmeviHui, Hupkax Ta mosky [8]. Tomy goctaTHe
HAAXOMKEHHS Midi B OpraHiam TBapuH perynioe poboTy XuT-
TEBO-BAXMMBUX OPraHiB i BCbOr0 OpraHiaMy B Linomy.

AHanisytoum ofepxaHi faHi BWBYEHHS OanaHcy Migi,
cnig 3ayBaxuTu, LIO pauioH, CKNafeHuin Ha OCHOBI 3epHOBUX
KOMMOHEHTIB 3 AO0AaBaHHAM TpaAWUiNHUX COnen Makpo- Ta
MIKPOENEMEHTIB BUSIBUBCS 3 MEHLUMM PiBHEM Mifi. 3 OCHOBHUMM
KopMamu TBapuHu cnoxusanu nuwe 23,0 mr migi. BeeaeHHs oo
pauioHiB KaoONiHOBOTrO Ta anyHiToBOro OOpoLUHa MigBULANO
BMICT Migi B cepefiHbomMy [0 23,02 Mr Ha foby, TOOTO KOHLEH-
Tpayis ii 3pocna Ha 0,17 %. Lle 3HauHo Mipo 06ymoBuno
ocobnneocTi 06miHy Migi y TBapuH. Pe3ynbTaty npoBedeHuX
JOCniIXeHb HaBeaeHi B Tabn. 2.

Tabnuug 2
CepenHbopoboBuin GanaHe Migi B opraHiami MONogHAKY ceuHen, M+m, n=3
IMokasHuk - pyna - -
1-koHTporbHa | 2-mocrigHa | 3-mocnigha | 4-pocnigHa
B cepeauHi gocnimpkeHb
CnoxuTo 3 KopMamu, Mr 23,0 23,02 23,01 23,04
BupineHo 3 kanom, mr 14,6+0,31 13,2+0,37* 14,4+0,20 13,6+0,35
BupineHo 3 ceveto, Mr 0,940,09 0,8+0,14 0,8+0,3 0,840,22
BigknageHo B opraHiami, Mr 7,5+0,23 9,0+0,36* 7,8+0,27 8,6+0,16*
BukopucTaHo Big cnoxutoro, % 32,7£15 39,2427 33,8431 37,219
B KIHLI fOCNIAXEHb

CnoxuTo 3 KopMamm, Mr 33,5 33,62 33,57 33,60
BupineHo 3 kanom, mr 23,2+0,27 20,8+0,32** 22,4+0,22 22,5+0,38
BupineHo 3 ceyeto, Mr 1,140,15 1,0+0,08 1,140,33 1,140,25
BigknazgeHo B opraHiami, Mr 9,2+0,16 11,740,34** 10,1£0,23* 10,0£0,30
BukopucTaHo Big cnoxutoro, % 27,5+2,08 34,8252 30,1£3,11 29,7+1,87
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MonogHsik cBuHen Ha Bigrogieni ycix niggocnigHuX rpyn
Lwonobu cnoxueas 3 KOpMaMK y cepeiHbOMY MPaKTUYHO OfHa-
koBYy KinbkicTb Migi —23,0-23,07 mr. OgHak, LOA0 BMAINEHHS
MiZi 3 npogykTamu 0OMiHy, TO Y AOCRIAHMX i KOHTPOMbHUX TBa-
PWH BOHO [ewo BigpisHanocs. Tak, 3 KanoMm y TBapwH KOH-
TpOnbHOI rpynun Buginsnoca 14,6 Mr Migi, Togi Ak y TBapuH 2, 3 i
4-i pocnigHux rpyn, signosigHo, Ha 1,4; 0,2 i 1,0 mr, a6o 9,59;
1,37 i 6,85 % MeHwe. Haibinblie miai BuaineHo 3 cevelo B
TBapuH 1-i rppymn — 0,9 mr. B 2-i gocnigHin rpyni BigmiveHo
HalNMeHLLIe BUAINEHHS Midi SIK 3 KarnoM, Tak i Ceyeto, BianoBigHoO
1,4 wr (p<0,05) Ta 0,1 Mr MeHLIE HiX B TBAPUH KOHTPOINbHOI
rpynu. B 3-i gocnignin rpyni 3 kanom BUAINEHO Mifi MEHLLE Hik
B KOHTPOMbHIN rpyni Ha 0,2 mr, abo 1,51 %, ane binbLue Hix B 2-
 Ha 1,2 mr, abo 8,61 %. AHanoriyHa cuTyalis BigmiveHa i3
BUAINeHHsIM cevi. Mpyn 3ropoByBaHHi anyHiToBoro 6opoLwHa B 4-
1 rpyni BUAINEHHs 3 Kanom i ceveto 6yno MeHLue Hix B 3-i Ta 1-
¥ rpyni, ane GinbLue Hix B 2-i SOCMIAHIA rpyni NPY 3rof0BYBaHHi
CyMiLLi KaOMIHOBOrO Ta anyHITOBOro 60poLLHa.

BigknapaHHs migi B Tini TBAapUH 3pocrno Npu AOAABaHHI
CyMili KaoniHOBOro Ta anyHiToBoro 6OopowHa Ha 1,5 Mr
(P<0,05), 10670 Ha 20,0 % Ginblue NOPIBHAHO 3 KOHTPOMbLHOIO
rpynoto, Npu fof4aBaHHi kaoniHoBoro 6opowwHa — Ha 0,3 mr, abo
Ha 4,0 % nopiBHsaHO 3 1-t0 rpynoto i Ha 1,2 Mr, abo 14 % meHwwe
MOPIBHSHO 3 2-10 rPyroto, a Npu JOAABaHHI anyHIToBOro 60poLL-
Ha BignosigHo — Ha 1,1 mr (P<0,05) 6inbLe migi Hix B 1-1 rpyni,
Ha 0,4 mr (5,19 %) meHLwwe Hix B 2- gocnigHin rpyni Ta Ha 0,8
Mr (10,26 %) binbLue Hix B 3-1 gOCAigHiA rpyni.

Hainbinblue BUKOPUCTaHHA Midi B OpraHismi TBapWH Bifg
CMOXMTOrO BigMiyeHo B 2-7 rpyni 39,2 % Ta B 4-i1 -37,2 %, wo
BignoBigHoO Ginblue Ha 6,5 Ta 4,5 % NopiBHAHO 3 KOHTPOMEM, a
3-Tq focnigHa rpyna 3aimMana npoMiKHe NONOXeHHs Mix 2 Ta 4-
10 JOCTIZHUMM Tpynamm.

BuByeHHs obmiHy Migi B opraHiami niggocnigHUX TBapuH
Ha KiHeLlb AOCNimKeHb Nokasano, Lo 3 KopMamu pawjioHy Monoa-
HSIK CBUHEN 2, 3 | 4-i BOCNIAHUX rPyN CNOXMBAHHS Mifi MOPIBHAHO
3 koHTponem Ha 0,12 mr, 0,07 i 0,1 mr 6inbLue (Tabn. 2).

Tak, TBapUHW KOHTPOMbHOI rpynu crnoxusanu Mmigi Ha
piBHi 33,5 Mr, a MornoaHsK cBuHer 2, 3 Ta 4-i gocnigHux rpyn
BiaNoBiaHo 33,57-33,62 wmr .

He ouBnsumMch Ha Te, WO MONOAHSK CBWUHEM 2-i Ao-
cnigHoi rpynu otpumysaB Migi Ha 0,12 mr Ginblue Big TBapWH

KOHTPOIBLHOI pynu, ane ekckpewis ii 3 kanom y Hux byna meH-
woto Ha 2,4 mr (p<0,01), B NOpiBHSHHI 3 3-K0 LOCMIAHO IPymnoK0
Ha 1,6 mr (7,7 %) MeHwe Ta 4-i gocnigHoto rpynoto Ha 1,7 mr
(8,17 %) Hix y monogHsiKy CBUHEN KOHTponbHOI rpynu. Logo
eKckpewii Migi 3 kanom y TapuH 3-i 4OCRIgHOI rpynK, TO BOHA
Oyna mMeHLWot Bif KOHTponto Beboro Ha 0,8 mri Ha 0,1 Mr meH-
Lue, HDX y TBapuH 4-i gocnigHoi rpynu.

BuaineHHs migi 3 ceyeto y MONMOAHSKY CBUHEN 2-i fo-
CRigHOI rpynu Texx 6yNI0 MEHLUMM Yy MOPIBHSAHHI 3 KOHTPONEM Ha
0,1 mr, abo 9,09 %. BigHocHe BigknagaHHs Migi LWOAO CNOXUTOI
KifIbKOCTi Yy TBapuH 2-i JOCIAHOT rPynk NOPIBHAHO 3 KOHTPONEM
3pocno Ha 2,5 mr (p<0,01). Y TBapuH 3-i gocnigHoi rpynm 3a
cnoxueanHs 33,57 Mr Mmigi BigknagaHHs iy Tini 3pocno
nopieHaHO 3 koHTponem Ha 0,9 mr (p<0,05), a nopisHsHO 3
aHanoramw 4-i gocnigHoi rpynu 3Binblumnocs Ha 0,1 .

Cnig BiOMITUTK, WO BBEAEHHS B PaLiOHN MOMOAHSKY
CBWHE Ha BiArogiBni HETPaAWLINHUX NPUPOLHNX MiHEparbHUX
p06aBOK — KaoMHOBOrO Ta anyHiToBoro BopowHa Cchnpusno
30iNbLUEHHIO BMICTY Migi B paLioHax AOCMiAHWX rpynax nopiBHs-
HO 3 KOHTPONEeM, B CepeamHi LocnigjkeHb BiH CTaHOBWB Bif
23,01-23,07 mri 33,57-33,62 Mr B KiHLji SOCTIKEHb.

AHaniaytoum 3miHm B 0OMiHI bepymy Ta Migi, MOXHa
3p06MTI BUCHOBKY, LLO HETPaauLiiHi npupoaHi AobaBku MaoTb
BM/MB HA 3aCBOEHHS AaHUX €NEMEHTIB B OpraHiaMi MONOAHSAKY
cBuHei. Mpy LbOMyY, HaNBULL NOKa3HMKM 3aCBOEHHS LiMX MiKpO-
enemeHTiB 6ynu y TBapuH 2 i 4-i gocnigHnX rpyn, skUM 3rodo-
BYBaNW HeTpaauLiiHi MiHepanbHi 406aBKM B CyMilLi Ta OKpeMo.

BucHoBku. BCTaHOBNMEHO, LU0 BUKOPUCTaHHS HeTpa-
BULIAHKX, NPUPOAHUX MiHEpanbHUX J06aBOK MO3UTWUBHO BNM-
Bac Ha NPOAYKTMBHY [il0 KOPMIiB paujoHiB. 3barayeHHs
KOMOiKOpMIB BiAroAiBENLHOTO MONOAHSIKY CBMHEN HETpapuLii-
HAMM MiHEpanbHUMKM J0OaBKaMK — anyHITOBUM Ta KaomiHOBUM
OOpOLLHOM CTpUSiE MIOBMLLEHHIO 3aCBOEHHS 3anida Ta Migi y ix
opraHisvi. BeegeHHs cymili kaoniHOBOro Ta anyHitosoro 6o-
poLUHa B KinbkocTi no 1,5 % Big CyXoi pevoBUHM paLioHy crpusie
niABULLEHHIO 3acBoeHHS epymy Ha 10,7 % (P<0,001), migi —
Ha 20,0 % % (P<0,05). Mo3nTuBHWI BNAMB Ha 0OMIHHI NpoLecy
Yy TBAPUH MOSICHKETLCS HAsIBHICTIO MIKPO- T MaKPOENEMEHTIB
ix cknagi, isnko-XiMiYHUMM BNIACTUBOCTAMM 3aBAsKA agcopobuii
Ta iOHHOMY OOMiHY, @ TaKOX HasiBHICTIO B iX CKnadi HeigeHTu-
hikoBaHoro haktopy pocry.
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Balance of ferum and copper in the organs of pigs when using non-traditional natural additives

The article presents the results of using the influence of non-traditional natural mineral additives - kaolin and alunite flour on
the average daily balance of mineral elements of iron and copper in pigs. As a result of research, it was found that the use of rations
made on the farm from locally produced raw materials and non-traditional natural mineral additives - kaolin and alunite flour, in the
fattening of young pigs provided efficient use of minerals rations, which contributed to more intensive growth production unit. Scien-
tific and economic research was conducted in the conditions of OJSC «Kolodyansky Bacon» of Novograd-Volyn district of Zhytomyr
region. On 4 groups of young pigs of large white breed on 15 heads in everyone. The control group received a basic diet balanced in
mineral composition with traditional salts of macro- and microelements. The second group was fed 1.5% alunite and 1.5% kaolin
flour from the dry matter of the main diet. The third and fourth groups, respectively, 3% of the dry matter of the diet of kaolin and
alunite flour, which was fed in a mixture with concentrated feed. The study of the balance of iron and copper in animals was con-
ducted simultaneously with the study of nutrient digestibility. The metabolism of iron in the body of young pigs showed that with the
diet of the 2nd, 3rd and 4th experimental groups consumed iron compared to the control of 1.17, 0.4 and 1.95 mg more. The use of
iron in relation to the amount taken with feed in young pigs of the 2nd experimental group is higher than the control by 4.9%, the 3rd
- by 2.8% and the 4th experimental group - by 5.7% (P <0.05). The introduction of kaolin and alunite flour in the diet increased the
copper content to an average of 23.02 mg per day, ie its concentration increased by 0.17%, which caused the peculiarities of copper
metabolism in animals. Copper deposition in the body of animals increased with the addition of a mixture of kaolin and alunite flour
by 1.5 mg (P <0.05), more compared to the control group. The introduction of a mixture of kaolin and alunite flour in the amount of
1.5% of the dry matter of the diet increases the absorption of iron by 10.7% (P <0.001), copper - by 20.0%% (P <0.09).

Key words: pigs, feeding, natural additives, alunite, kaolin, iron, copper, metabolism.
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[onwmutckki 6yzai-nnidHuku HasieHi 8 TOB «YkpaiHcbka 2eHemuyHa KoMnaHis» & Kinbkocmi 26 2onig ouiHeHi 0soma me-
modamu: 1-0 — 2eHOMHa ouiHka (BiH nonsieae @ momy, W0 Ha eenukoMy nozonig’i neeHoi cmamegoi epynu (noHad 10 muc. 2or.)
KOXHOI nopodu s8idnpauposyembCcs 2eHOMHa Kapma po3mipie i nokanisauii Hykneomudie (Yunig, Mapkepis), ska 3icmaensembcs 3
KOHKPEMHUMU NoKasHUKaMu 20cno0apCbKu KOPUCHUX O3HaK Yux meapuH o0epxaHux mpaduyitiHum memodom) i 2-i — memod ZW
(nneminHa yjiHHicmb byeasi, 00epxaHa Memodom mpaduyiliHoi ouiHKU (io2o 3a npodykmusHicmio Ao4oK). [eHOMHY OUiHKY Maromb 8
6yeaig-nniOHuKie 20aWMUHCLKOi nopodu i 18 2onwmunie 6ynu ouiHeHi 3a memodukoto ZW. 13 03Hak Mono4Hoi npodykmusHocmi, 3a
AKUMU npogodusiack OuiHKa neMiHHOI yiHHocmi byeaig niidHuKie sukopucmogysanu: Hadill, emicm xupy i BinKy 8 MOIoui, KifbKicmb
MOI04HO020 XUpY i biniky. OuiHKy 2eHepauitiHoi noemoprogaHocmi nposodusu 3a oNomMo20K (hopMyrU 0BYUCTEHHS paH2080i Kope-
nayii. l'eHoMHa ouiHka byzaig 060X 20nWMUHCLKUX nopid 3a Hadoem, emicmom BifiKy | KinbKicmio MonoYHo2o binky euseunach
Kpaworo 3a ceoix bambkie (nepebinbuwienHs y 4opHo-psbux cknadae 222 ke, 0,05%, 5 ke, a y yepsoHo-psbux — 306ke, 0,1% i 17 ke
8i0Nn08IdH0). 3a KiNbKiCmMio MOTOYHO20 XUPY y YOPHO-psbux byaaie ouyiHka Ha 5 k2 nocmynanacs bamekam, a y Yep8OHO-psbux byna
Ha 5 ke kpawa. llpu ysomy 3a 8MicmoM Xupy 8 Mooyl peynbmamu ouyiHku 6ambkie guseunuch Ha 0,02% Kpawumu Hix y CUHie.
[MneminHa yiHHicmb byeaig 4opHO-pA6OI 20WMUHCLKOI NOpodU 3a Hal0eEM i 8MICMOM XUPY 8USBUIACch KPaWoK 3a c8oix bambkig
(nepebinbwerHs cknadae 190 ke i 0,08%). 3a makumu nokasHukamu, sK emicm biriky ma KinbKicmbs MOSTOYHO20 Xupy i birlky y 4op-
Ho-psibux byeaig nopigHsHO 3 bambkaMu nneMiHHa UiHHiCmb 3HUXYysanach Ha 0,32% i no 1 k2 8idnogidHo. CMOCcoBHO Yep8oHO-
psbux eonwmuHcskux byzaie cnocmepicaemscs dewo iHwa kapmuHa. CuHu nidsulyromb c80i NeMikHi SKocmi nopigHsHO 3 ba-
mbKamu 3@ Ha0oeM, KiflbKiCmI0 MOIOYHO20 Xupy | emicmom 6inky Ha 209 ke, 6 ke i 0,06% 8i0n0gi0HO, @ 3HUKEHHST NAEMIHHOT UiHHO-
cmi'y Hux eidbyeaembcsi 3@ eMicmom Xupy i Kifibkicmio MomoyHo20 binky Ha 0,06% i 1 ke. Skuio nopigHsmu pesynbmamu OuiHKU
NNemIHHOI YiHHOCmI ompumaHoi pisHuMu Memodamu, mo mpeba 3a3Hayumu, Wo npu 2€HOMHIL OUiHUi pi3HUUS MiX 6ambkamu |
CuHamu binbw cymmesa npakmuyHo 3a 8ciMa noKa3HUKaMU y Yep8oHo-psbux eonwmuHig. [pu ysomy y byeaie ouiHeHux Memooom
ZW pi3Huusa Huxya i minsKu 3a sIKiCHUMU 03HakaMmu cnocmepizaembCs icmomHa PisHUUS, Wo XapakmepHo 011 meapuH YopHo-psboi
2onwmuHcbkoi nopodu. eHepauyiliHa NOBMOPHOBAHICMb 2€HOMHUX OUIHOK NAIEMIHHOI uiHHoCmI Gyeaig-nmiOHuUKig 20/UWMUHCHKON
nopodu nopigHsaHo 3 memodom ZW, xapakmepusyembcs 6inblu WUPOKUM PO3MaxXOM 8ETUNUH 3a NOKa3HUKaMU MOJIOYHOI npodyK-
musHocmi. Tak npu 2eHOMHIU OuiHUi paH2o8a Kopensuisi (rs) @ napax 6ambko-CuH Konueaemscs 8 mexax -0,96...0,98, a npu ouiHui
memodom ZW — 8 mexax 0,17...0,94. Tpeba 3a3Hadumu makox, Wo npu 2eHOMHIl OuiHYi Hallkpawyy nogmoprogaHHicmb no 8cim
0ocniOHUM noKasHUKaM, 3a BUKITIOYEHHSIM 8Micmy Xupy, nokasanu YopHo-psbi eonwmuHcski byaai, a npu ouyinyi memodom ZW -
NNIOHUKU Yep8OHO-PS6OT 20MLIMUHCHKOT Nopodu.

Knroyoei cnoea: yopHo-psiba nopoda, 4epsoHo-psiba nopoda, niemiHHa yiHHICMb, 26HOMHa OUjHKa, by2al-nidHuK.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.12

MocTaHoBKa Npo6Gnemu, aHanis ocTaHHix gocni-
[XKeHb, aKTyanbHIiCTb Ta MeTa.

MpOAYKTMBHICTL  MOMNOYHOI  Xypobu 3abesnedvyeTbes
LUMISIXOM BUKOPWUCTaHHS y BUPOBHWLTBI TBApWH BUCOKOI NeMmiH-
HOI sIKOCTi. BM3HAYeHHs MNeMIHHOI SKOCTi TBapuH 0BYMOBNEHO
BaratbMa YMHHUKaMW, TakUMU K, BiK OLLIHKM TBApWUHU, EKOHOMI-
YHa edeKTMBHICTb OLiHKM i peanisauis NNeMiHHUX SKOCTel
GaTbkiB B nOTOMCTBi. BCi nepeniyeHi MOKas3HWKM B3aEMO-
noe’sizaHi Mix coboro. Tak uum paHiwe 6ymyTb OTpUMaHi pe-
3ynbTaTy OLHKK, TUM MeHLwwe Byfe BUTPaYeHO KOLTIB Ha yTpu-

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

MaHHsl OLjHIOEMOI TBapWHW. Pe3ynbTaTé OLiHKM NNeMiHHUX
AKOCTeN TBAPUHU B PaHHLOMY BiLli JO3BONSE OTPUMATU FeHOMHA
OUiHKa. TOMy aKTyanbHUM € MUTaHHSs, sk 6aTbku peaniaytoTb
CBOI MEMIHHY LiHHICTb, OTPUMAHY, SIK TPaAULIHOK CUCTEMOIO
OLiHKM, TaK i FeHOMHOIO B MOTOMCTBI.

[MUTaHHIO OLHKM MNEMIHHOT LiHHOCTI TBApWH 3a SKICTHO
NOTOMCTBA MPUCBAYEHO [Ayxe 0arato npaub 3aKOPAOHHMX i
BiTUM3HAHUX BYeHux [1,6,10,11]. lMepeBarn Ta nepcnekTMBy
3aCTOCYBaHHsI TeHOMHOI OLHKM TBapWH Yy CenekLiiHin poboTi 3
BEMUKOI0 poraTot Xygoboro BuCBITNEHI y npausx M.l baweHka,
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C.10. Py6ana [2,4], O.l. KocteHka [9], K.B. Konunosa [5], B.I.
Napuku [7], O.4. Biptokosoi, K.B. Konunosoi [3]. MpoTe B Hayko-
Bill NiTepaTypi HeJOCTaTHLO NPUAINEHO YBarX NUTaHHSM MOBTO-
PIOBAHOCTI pe3ynbTaTiB OLiHKM OaTbKIBCbKOT MNEMIHHOI LIHHOCTI
B NOTOMCTBI.

[pOrHo3yBaHHI0 CEeNeKLiNHOro MpOoLEeCy 3a NPOAYKTMB-
HUMW O3HaKaMK OCTaHHIM YacoMm npuainseTbca barato ysaru.
Bigomo, wo edektnBHOCTI fobBOpYy Cnpusie BUCOKA MNEMIHHA
UiHHiCTb  OyraiB-nnigHukiB. MeToan siki [alOTb MOXMMBICTb
OTpUMYBATW pesynbTaTi OLiHKM Y PaHHLOMY BiLli B NpiopuTeTi y
cenekuioHepiB. TakoX [OyXe BaXNMBUM € 3AIOHICTb AesKnX
NNigHWKIB NepefaBaT NAEMiHHI SKOCTi HAa FeHETUYHOMY piBHI
CBOIM HalljaaKam.

Buxoasum ¢ 4p0ro, akTyanbHUM NOCTa€E NUTaHHS NOBTO-
PIOBAHOCTI Pe3ynbTaTiB OLiHKW NNEeMIHHOI SKOCTi TBApWH B CyMi-
KHUX MOKOMIHHSX | BUKOPUCTaHHA Li€i iHGopmaLlii 4ns nporHo-
30BaHoi cenekuinHoi poboTy.

MeTol0 Hawwmx JocnimkeHb Byno BUBYEHHS reHepawin-
HOi MOBTOPIOBAHOCTI MAEMIHHOI LiHHOCTI  ByraiB-nnigHuKiB
FONLITMHCBLKOT Nopoau, o Hanexatb TOB «YkpaiHcbka reHeTu-
YHa KOMMaHis».

Marepianu Ta meToau BOCRIAKEHHS.

BnacHi gocnimkeHHs nposogunncs B ymosax TOB «Yk-
paiHCbka reHeT4Ha komnanis» Ha 6asi nabopatopii no Bupob-
HULTBY ChepMonpoayKyii. B reHeTuuHin komnaHii - yTpumyBa-
nuch 26 ByraiB-nnigHUKIB FOMLUTUHCLKOI YOpHO-psIBoi Ta YepBo-
HO-psboi nopia. [o YopHO-psbOI TOMLLTMHCLKOI Nopoau Hane-
XaTb Taki 6yrai sk, byratti 538441328, AproHaeT 538441348
(mimii Yicba 1427381), Nesits 356447182, dayH 35655237,
CrepniHr 1270523452, Macipo 354071654 (ninii EnesemwiHa
14910007), H. Bonta 114753395, Yantan 370975117, Llenk
580694289, Lupni 447860719, Tipco 1601859425, Capykko
350995813, Kapmenno 349214112, Maitrong 534651702 (ninii
Crapbaka 352790), Acann 579542573, H.Cepgin 352642486
(miwii ODxocko becHa 5694028588), Cinnen 699212414 (BaniaH-
Ta 16504414). [o 4epBOHO-psIBOI TOMWTUHCLKOI Mopogu —
KaHunep Peg 768305280, (niHii K.J1.C. Kasanepa 1620273),
Mmamyp 713313332, KaHgi Pen 444990835 (niHii AcTpoHaBTa
1458744), Nacbap 121030279, NeHoc 534917684, (niwii Ene-
BenwHa 1491007), Cenmap 449187874 (nivii benna 1667366),

KageHu Il Pen 580599427 (ninii Kaginaka Pd 2046246), Namat
931560536, Knapiti 534768616 (ninii Ctapbaka 352790).

FonwTuHebki Byrai-nnigHuku HasieHi B TOB «YkpaiHcbka
reHeTUYHa KOMMNaHis» OLiHeHi ABOMa MeTogamu: 1-i — reHoOMHa
ouiHka (BiH nonsirae B ToMy, L0 Ha BENMKOMY NOroniB’i  MeBHOI
ctaTeBoi rpynu (noHag 10 Tuc. ron.) KOXHOI Mopoau BignpaLlko-
BYETbCA EHOMHA KapTa po3MIpiB i Nnokanisauii HykneoTtuais
(umnis, mMapkepiB), ska 3iCTABMNSETHCA 3 KOHKPETHUMM MOKa3HU-
KaMu TOCMOAAPCHbKA KOPUCHWX O3HaK LMX TBapWH OLEepXaHWX
TpaguuiiHum meTogom) i 2- — metog ZW (nneMiHHa LiHHICTb
Oyras, opepxaHa MeTogoM TpaguLiiHOi OLHKM MOT0 3a NPOaYykK-
TUBHICTIO JOYOK).

'€HOMHY OLliHKY MaloTb 8 MNigHMKIB, Cepen AKuX 4o Yo-
PHO-psIBUX ronwWTKHIB BigHOCATLCA Oyrai  Byratti 538441328,
AproHaBT 538441348, lesit3 356447182, ®ayH 35655237,
Cinnen 699212414, a [0 4epBOHO-PSAGUX ronwWTUHIB — FNamyp
713313332, Nlacbap 121030279 i Nlamat 931560536.

B Hawomy gocnigxeHHi npuiiMany yyactb 18 ronwTuH-
Cbkux ByraiB-nnigHuKiB, WO ouiHeHi 3a meTogukoro ZW.

I3 03HaK MOMOYHOT NPOAYKTUBHOCTI, 32 IKMMM NPOBOAM-
nacb oLiHka NNeMiHHOI LiHHOCTI 6yraiB NnigHWUKIB BUKOPUCTOBY-
Banu: Hafii, BMICT Xupy i Ginky B Monoui, KinbKiCTb MOMIOYHOTO
Kupy i Binky.

OujiHky reHepalLliiHOi NOBTOPOBAHOCTI NPOBOANIN 3a
[0NOMOrot hopmynu 064NCNIEHHS paHroBOi KopensiLii:

6> d?
s =1— ;
(n—1-n-(n+1
Ae d — pi3H1US paHriB ABOX 03HaK B KOXHIl napi;
n - KiNbKIiCTb Nap paHris.

BiomeTpuyHa 0Bpobka pesynbTaTis 4OCNigKEHb NPOBO-
Junach 3a 3aranbHOBWU3HaHUMKU METOAMKaMU BapiaLliiHoi CTa-
TUCTUKM [8].

Pe3ynbTaTi gocnimkeHb Ta 06roBOpeHHs.

[ns xapakTepucTMKM NNEMiHHOI LiHHOCTI BU3HAYeHOI
METOLOM TEHOMHOI OLiHKM OyraiB-nnigHWKIB  FOMLWTUHCBKOT
nopoan CyMiXHUX reHepaLin Oyno npoBedeHO MOPIBHSAMBHY
OL{iHKY MMeMiHHWUX SKOCTEeN 3a NOKa3HWKami MOMOYHOI MpOoAYyK-
TMBHOCTI byraiB Ta ix 6aTbkiB. Pe3ynbTaTv NOpiBHANBHOI OLjHKK
HaeegeHo B Tabnunuj 1.

Tabnuys 1.
MopiBHANBbHA XapaKkTePUCTUKA FeHOMHOI OLliHKM ByraiB-nnigHMKIB roNWTMHCLKOI Nopoam
3a NOKa3HMKaMM1 MOJIOYHOI NPOAYKTUBHOCTI

Mokaziiius Hagii, kr BmicT xupy, % KM, kr BwicT Ginky, % KMB, kr

l"eHepaji ' ' ' ' '
Y4opHO-PsABa roMLITMHCHKA Nopoaa
Byrai-nnigHukm (n = 5) +934 +0,15 +52,0 +0,13 +44.0
Batbku Oyraie-nnigHukie(n= 5) +712 +0,17 +57,0 +0,08 +39,0
YepBOHO-pAGa roNIITUHCHKA NOpoaa

Byrai-nnigHukm (n = 3) +537 +0,16 +36,0 +0,19 +35,0
Batbku 6yrais-nnigHukis (n=3) +231 +0,18 +31,0 +0,09 +18,0

AHanisytoum aaHHi npescTaeneHi B Tabnuui 1 npuxoau-
MO [0 BMCHOBKY, LIO reHOMHa ouiHka Oyrais 060X ronwTMHCh-
Knx Mopig 3a Hagoem, BMICTOM OinKky i KinbKiCTHO MOMOYHOrO
Binky BusIBUNach KpaLow 3a cBOix BaTbkiB (nepebinbLlueHHs y
4opHo-psbux cknapae 222 kr, 0,05%, 5 kr, a y YepBOHO-ps6UX —
306kr, 0,1% i 17 kr BignoBIgHO). 3a KiNbKICTIO MOINOYHOIO XUpY Y
YOpHO-psIbux OyraiB OLiHKa Ha 5 kr mocTynanacst 6aTbkam, a y
4epBOHO-psAbux BGyna Ha 5 kr kpawa. Mpu UbOMY 3a BMICTOM
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XUPY B MONOL|i pe3ynbTaTy ouiHku 6aTbkis BusiBunucs Ha 0,02%
KpaLLMK HiX Y CUHIB.

[ns xapaKkTepucTuKM NNEMIHHOI LIHHOCTI BM3HAYEHOI
meTtogom ZW Byraie-nnigHUKIB rONLITUHCBKOI MOPOAN CYMiKHMX
reHepalin 6yno npoBefeHO MOPIBHSMbHY OLHKY MNEMIHHUX
AKOCTEl 3a NOKasHMKkaMM MOMOYHOT NPOAYKTUBHOCTI ByraiB Ta iX
GaTbkiB. Pe3ynbTaTi NOpIBHANBHOI OLjHKM HaBeAeHo B Tabnuui
2.
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Tabnuys 2.

MopiBHANBbHA XapakTepucTMKa nnemiHHoi UiHHocTi (Metod ZW) ByraiB-nniAHWKIB ronWTUHCLKOI NOPOAY 3a NOKa3HM-
Kamn MONOYHOi NPOAYKTUBHOCTI

Fevepaui MokasHuku Hagin, kr »(Eg;/cr% KMX, kr BwicT Ginky, % KMB, kr
YOpHO-psiba ronwTHUHCbKa nopoaa
Byrai-nnigHukm (n = 12) +917 +0,09 +27,0 -0,26 +29,0
Batbku OyraiB-nnigHukie (n=12) +727 +0,01 +28,0 +0,06 +30,0
4epBOHO-psiba ronLTUHCHKA Nopoaa
Byrai-nnigHuku (n = 6) +947 -0,09 +30,0 +0,14 +30,0
Batbku byrais-nnigHukis (n= 6) +738 -0,03 +24,0 +0,08 +31,0

Ananisytoum gaHi npegcraeneHi B tabrmui 2 6aunmo,
WO NeMiHHa LiHHICTb ByraiB YOpHO-ps00T FrONWTUHCHKOI NOpO-
OV 32 HafoeEM i BMICTOM Xupy BWSIBUNACh KpaLlOK 3a CBOIX
BatbkiB (nepebinbwenHs cknagae 190 kr i 0,08%). 3a Takumu
MoKasHUKamu, SK BMICT 6inky Ta KinbKiCTb MOMOYHOTO XMpY |
Binky y 4opHo-psbux Byrais nopisHsHO 3 BaTbkamu nnemiHHa
LiHHiCTb 3HMKyBanach Ha 0,32% i no 1 kr BignoBsigHo.

CTOCOBHO 4epBOHO-pAOMX FOMWITUHCBKMX OyraiB — cro-
CTepiraeTbCa fewo iHwa kapTuHa. CMHM MiaBWLLYIOTb CBOI
MNeMiHHi AKOCTi NOPIBHAHO 3 6aTbkamu 3a HAZOEM, KiNMbKICTIO
MOJTOYHOTO XWpy i BMicTOM 6inky Ha 209 kr, 6 kr i 0,06% Bigno-
BiOHO, @ 3HWKEHHS NNEMIHHOI LiHHOCTI y HUX BiOyBaeTbCs 3a
BMICTOM XXUpY i KinbKiCTi0 Mono4Horo Binky Ha 0,06% i 1 kr.

AKLLO NOpPIBHATY pe3ynbTaTit OLiHKWA NAEMIHHOI LiHHOCTI
OTPUMAHOI Pi3HUMKM MeToaamu, To Tpeba 3asHauuTy, Lo npu

FEHOMHIl OLiHL pi3HMULA Mk 6aTbkamu i cHamu BinbLu cyTTEBA
MPaKTUYHO 3a BCiMa MOKa3HWKaMM Y YEPBOHO-PSOMX FOMLUTUHIB.
Mpu usomy y GyraiB oujHeHUX MeTogoM ZW pisHULS HUKYa |
TiNbKK 3a AKICHUMK O3HAKaMM CMOCTEPIraeTbCs ICTOTHA PisHNLS,
O XapakTepHO AN TBAPUH YOPHO-PSBOI rOMLITUHCEKOI NOpo-
an. Tomy Onsi BUSHAYEHHS MOBTOPIOBAHOCTI OLHOK MNEMiHHOI
LiHHOCTI B NOKOMiHHsAX GaTbko-CMH Hamu Oyna pospaxoBaHa
reHepaliiHa MOBTOPIOBAHICTb  MNEMIHHOI  LiHHOCTI  Oyrais-
NNiSHYKIB FOMLUTUHCBKOI NOPOAN CYMiKHWX MOKOAiHb.

[Ons nOpiBHANBHOI  XapaKkTepUCTMKW MOBTOPHOBAHOCTI
NAEMIHHOT LiHHOCTI  ByraiB-nnigHUKIB FOMWTMHCLKOI MOpoay
CYMDKHWX NOKOMiHb Byno BM3HAYEHO PaHroBy KOPEnsLito Mix
OLiHKaMK pi3HUMM MeTodamy, BaTbKiB Ta iX CUHIB 3a NOKa3HM-
Kamu MOJSIOMHOI  MPOAYKTMBHOCTI. PesynbTat  po3paxyHkis
HaBefeHo B Tabnuui 3.

Tabnuys 3.
MeHepauiiiHa NOBTOPHOBAHHICTbL NNIEMIHHOI LiHHOCTi OyraiB-nnigHUKIB ronWTUHCLKOI NOpoaK
3a NOKa3HMKaM1 MOJIOYHOI NPOAYKTUBHOCTI
Mopoaa Toka3Huks K-Tb nap Hagii, kr Bwmict xupy, % KMX, kr Bwicr 6inky, % KMB, kr
'eHOMHa OLjiHKa
YopHo-psiba ronLTHCLKa 5 0,98+0,1 -0,63+0,4 0,5+0,4 0,58+0,4 0,83+0,2
YepBoHo-psiba ronTMHCbKA 3 0,5+0,8 0,0 -0,96+0,3 0,5+0,8 0,540,8
Meton ZW
YopHo-psiba ronLTHCLKa 12 0,32+0,3 0,49+0,3 0,17+0,3 0,5540,3 0,25+0,3
YepBoHO-psiba ronwTMHCbKa 6 0,6+0,4 0,94+0,2 0,71£0,3 0,64+0,4 0,54+0,4
[anHi npeacTtasnexi B Tabnuui 3 cBigyatb npo Te, LWO BucHoBku

reHepaliiHa MOBTOPIOBAHICTb TEHOMHUX OLIHOK NieMiHHOI
LiHHOCTi OyraiB-nnigHWKIB rONWTMHCLKOI NOPOAM MOPIBHSHO 3
metogom ZW, xapaktepu3yetbCs  Binblu LWKMPOKAM PO3MAaXOM
BEMUYMH 32 MOKA3HWKaMM MOMOYHOI MPOAYKTUBHOCTI. Tak npu
FEHOMHI OLiHLi paHroBa kopensuis (rs) B napax 6aTbko-CuH
konueaeTbes B Mexax -0,96...0,98, a npu ouiHui metogom ZW —
B Mexax 0,17...0,94. Tpeba 3a3HauMTL TaKOX, L0 NPU FEHOMHI
OLHLi HaMKpally NOBTOPIOBAHHICTL NO BCIM AOCMIAHUM MOKa3-
HWKaM, 33 BUKITIOYEHHAIM BMICTY WPy, MOKasanu 4OopHO-psDi
ronwTuHebki Gyrai, a npu ouiHui metogom ZW — nnigHukn Yep-
BOHO-PSI60i FOMLLTMHCLKOI NOpoaM.

1. Tlpn reHOMHIN OLjHLi NIEMIHHOT LiHHOCTI Pi3HWLA MixX
BaTtbkamm i cHaMm BinblL CyTTEBa MPaKTMYHO 3a BCiMa Mokas-
HWKaMK Y YepBOHO-PBUX ronwTuHiB. Mpu Lbomy y 6yrais ouj-
HeHux meTogoM ZW pisHULS HXKYa i TiNbKW 3@ SKICHUMK 03Ha-
KaMu CnocTepiracTbCs iCTOTHA Pi3HULA, L0 XapakTepHO AN
TBaPWH YOPHO-PSI00T FONLITUHCHKOT MOPOAM.

2. IMNpu reHoMHIN OLiHLi HalKpally NOBTOPIOBAHHICTL 3a
BCiMa JOCNIAHUM MOKa3HUKaMK, 3@ BUKITIOYEHHAM BMICTY Xupy,
nokasanu YopHo-psbi ronwTuHebki Byrai, a npu owjHLi MeTogoM
ZW — nnigHUKN YepBOHO-PABOI rONLUTUHCHKOI MOPOAX.
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Generational recurrence of the breeding value of breeding bulls of the Holstein breed of German selection.

Holstein breeding bulls available in LLC "Ukrainian Genetic Company" in the amount of 26 heads were evaluated by two
methods: 1st - genomic evaluation (It is that a large number of livestock of a certain sex group (more than 10 thousands heads) each
breed is working on a genomic map of the size and location of nucleotides (chips, markers), which is compared with specific indica-
tors of economically useful traits of these animals obtained by traditional methods) and the 2nd - method ZW (breeding value of bull
obtained by traditional evaluation) his productivity of daughters). 8 breeding Holstein bulls have genomic evaluation and 18 Holsteins
were evaluated according to the ZW method. Among the signs of dairy productivity, which were used to assess the breeding value of
breeding bulls used: milk yield, fat and protein content in milk, the amount of milk fat and protein. Estimation of generational recur-
rence was performed using the formula for calculating rank correlation. The genomic assessment of bulls of both Holstein breeds in
terms of milk yield, protein content and amount of milk protein was better than their parents (exaggeration in Black-and-White is 222
kg, 0,05%, 5 kg, and in Red-and-White - 306 kg, 0,1% and 17 kg, respectively). In terms of the amount of milk fat in Black-and-White
bulls, the score was 5 kg lower than in parents, and in Red-and-White bulls it was 5 kg better. At the same time, the results of par-
ents evaluation of the fat content in milk turned out to be 0.02% better than those of their sons. Breeding value of bulls of Black-and-
White Holstein breed in terms of milk yield and fat content was better than their parents (exaggeration is 190 kg and 0.08%). Accord-
ing to such indicators as protein content and the amount of milk fat and protein in Black-and-White bulls compared to their parents,
the breeding value decreased by 0.32% and 1 kg, respectively. With regard to the Red-and-White Holstein bulls, a slightly different
picture is observed. Sons increase their breeding qualities compared to their parents in terms of milk yield, amount of milk fat and
protein content by 209 kg, 6 kg and 0.06%, respectively, and the decrease in breeding value in them is in terms of fat content and
amount of milk protein by 0.06% and 1 kg. If we compare the results of the assessment of breeding value obtained by different
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methods, it should be noted that in the genomic assessment of the difference between parents and sons is more significant in almost
all respects in Red-and-White Holsteins. At the same time, the difference between the bulls evaluated by the ZW method is lower
and only on qualitative grounds there is a significant difference, which is characteristic of animals of the Black-and-White Holstein
breed. The generational recurrence of genomic estimates of the breeding value of breeding bulls of the Holstein breed in comparison
with the ZW method is characterized by a wider range of values in terms of dairy productivity. Thus, in the genomic evaluation, the
rank correlation (rs) in the parent-son pairs fluctuates in the range of — 0.96... 0.98, and in the evaluation by the ZW method - in the
range of 0.17... 0.94. It should also be noted that in genomic evaluation the best repeatability in all experimental parameters, except
for fat content, was shown by Black-and-White Holstein bulls, and in the evaluation by the ZW method - breeders of Red-and-White
Holstein breed.
Key words: Black-and-White breed, Red-and-White breed, breeding value, genomic assessment, breeding bull.

[ata HagxomkeHHs 0o pegakyii: 17.04.2021 p.
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Y[IK 636.2: 636.082

rOCMOJAPCbHKM KOPUCHI O3HAKU KOPIB CUMEHTAIIbCLKOI MOPOAW PIZHWUX NIHIAHIA
B YMOBAX OPIAHIYHOIO BUPOBHULITBA
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Y cmammi guceimneri pe3ynbmamu nNOpieHATbHOI OUiHKU KOpIg-nepgicmoK CUMEHMarbCbKoi NOpoou YeChKOI cenekuyii pis-
HOI NiHIGHOT HanexHocmi 3a opeaaHiyHo20 8upobHUYmMea Mosoka 6 ymosax [ «anexc-Aepor. Koposu-nepsicmku AocrioxysaHux
TiHIG cymmego He 8i0pi3HAoMbCA MiX COBOK0 3a XUBOK Macow ma OCHOBHUMU npoMipamu mina. B uinomy koposu-nepsicmku
cumeHmanbcbkoi nopodu cmada [T «anekc-Aepo» xapakmepusyrombcs nponopuiliHow 6ydosoio mina, 8UCOKOHO2ICMIO (Bucoma
8 xonuyji i 8 kpuxax 8idnosioHo 134,8-135,3 i 141,6-142,1 cm), anubokoro ma dobpe PO3BUHEHOI 2PyOHOI KITIMKOI0 (2nubuHa 2pydel
ma obxeam epydeli — 73,5-73,8 ma 203,4-204,6 cm) sk 8 wupuHy (wupuHa 2pydeli 3a nonamkamu 50,2-50,9 cm), mak i & Ao8XUHy
(GosxuHa 2pydell 80,0-80,4 cm) 3 xusoto macoto 610,6-618,3 ke. Koposu mMaromb wiupokull 3ad, wo 3abesneydye neakicmb omeneHb
(wupuHa e knybax ma ciOHu4YHUX 2opbax eidnogiOHo 51,2-51,7 i 32,4-32,6 cm). KpynHicmb meapuH 3a 0CHO8HUMU npoMipamu 6ydo-
8U mina y noedHaHHI i3 8ENUKOI0 KUBOK MAacoK y Mexax MiHill ceiddumb npo (hopMysaHHs MOIOYHO20 Mmuny eKcmep’epy Kopig-
nepeicmok cumeHmanbcbkoi nopodu Yeckkoi cenekuii 11 «anekc-Aepo». OcHogHi iHAekcu 6y008u mina Kopie 8cb020 cmada, mak
i y Mexax fiiHili 8idnogidaromb MOOYHOMY muny meapuH i ceidyame nNPo 2apMOHiliHicmb ma 0obpuli nponopyitiHuUL PO3BUMOK YCix
cmamel. 3HayHux gidmiHHoCmel MiX meapuHamu Pi3HUX fiHili 3@ MOPEhOo2IYHUMU 81acmueoCmaMU 8uM’s He 80anocs ecmaHo-
sumu. 3okpema obxgam sum’s konueascs 6id 118,9 0o 122,3 cm, dosxuHa 38,7 i 40,3 cm, wupuHa 30,1 i 30,6 cm, enubuHa 29,9 i
30,7 cm, gidcmaHb 6id dHa sum’s Ao 3emni 57,2 i 59,8, dosxuHa nepedHix diliok 6,3 cm 8 ycix epynax, 3adHix — 5,3 i 5,4 cm, eidc-
maHb Mix nepedHimu dilikamu 15,4 i 16,2 cm, 3adHimMu — 8,2 i 8,6 cm, bokosumu — 13,8 i 14,0. TeapuHu niHii Pedada docmogipHO
nepesaxasnu posecHuUb NiHili Xoppopa ma Mopesnno 3a binbwicmio KifbKiCHUX NOKa3HUKIE MOIOYHOT npodyKmueHOCMI, 3a AKICHU-
MU noKasHuKamu (8micmom xupy ma binka e Monoui) 8ipoeidHoi Mixepynosoi pisHuui He byro scmaHosneHo. PisHuusa Mix nikiamu y
30 % eunadkie susigunacs docmoeipHot. MakcumarnbHa pi3HUUs 3@ NOKasHUKaMU MOOYHOT npodykmusHocmi cnocmepizanach Mix
ninismu Mopenno ma Pedada, sika y 50 % eunadkig susgunacs ocmogipHok i cepedHili y3azanbHioryull Kpumepit 0ocmosipHocmi
Cmbto0eHma cmaHosus 1,53. 3HaueHHs koegbiuieHmig ¢heHomMuUNOoBoI KoHconidadauiil meapuH Pi3HUX MiHil XapakmepusylomsCs
0odamHiM 3HaYeHHSIM | HE3HaYHOK MiHnusicmio. Bapmo eidmimumu, wo ceped ycix 6rokie 00CriOKysaHUX O3HaK y Mexax fiHil
8id’eMHi kKoewbiyieHmu heHomunoeoi KoHconidauii gusguIUCa nuwe y meapuH niHii Pedada (monoyHa npodykmusHicms -0,032) ma
Mopenno (iH0excu 6ydosu mina -0,002).

Knrouoei cnoea: cumeHmarnbcbka hopoda, opaaHiyHe 8UpObHULMBO, ekcmep’ep, Npomipu mina, iHAeKcU, 8UM’S, KOHCONI-
dosaHicme.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.13

Mopoga — CTpyKTypa enemMeHTiB, OCHOBHUMU 3 SKUX € | PO, Ha POpMyBaHHS SKOI MatoTb CYTTEBMW BMAMB 3aBOACHKI
TUNW, AiHIT i poguHW. JuHaMiYHICTb Ta NOCTIMHWMA pyX, 3aMmiHa | RiHil. Y cenekuiHii npakTuULi po3BedeHHs 3a MiHIAMU € BULLOK
OOHUX €neMEeHTIB NOpoaM Ha iHWi — Binbl NPOAYKTUBHIWI Ta | POPMOI0 NNEMiHHOI pobOTK | BBAXAETLCS KNACUYHUM Ta OHUM
LiHHIWI B cenekuinHOMY npoLeci [403BONsEe MOpOoAi 3aBXAW | i3 OCHOBHUX METOZIB rEHETUYHOTO YAOCKOHaNEHHs cTaj i nopia
3MiHIOBATUCh Y NOTPIOHOMY Hanpsmky. To0To, Mpouec po3BuUTKY | Mpu YMcTOnOpogHOMY po3BedeHHi [1, 2]. Mpu ubomy niHis 36a-
MOPOAM 3HAYHOK MipOK 0DYMOBIIEHWI FEeHEarnoriYHoK CTPYKTY- | ravyeTbCsl LiHHOK CMaAKOBICTIO POLOHAYaNbHUKa, iHAMBIgyab-
BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcuteTty

88

Cepin «TBapUHHULTBOY, BUNyck 2 (45), 2021


mailto:o.kochukyashchenko@gmail.com
mailto:dkucher@i.ua
mailto:lobodzinskyi8@gmail.com
mailto:holiak_vadym@gmail.com

Hi 0cOBMBOCTI SIKOr0 NEPETBOPIOKOTLCS Y rpynoBi. Po3BeaeHHs
3a niHisMu [03BoNsiE Hanbinbl eqeKkTUBHO BUKOPUCTOBYBATU
BWUCOKOLIIHHWX MPENOTEHTHUX MNAiQHMKIB, CTBOPIOBATW BEIMUK
MacwBy NPOZYKTUBHWX TBApWH BaxaHoro Tuny, ki CTiko nepe-
AatoTb NOTOMCTBY rOCMOAAPCHKN KOPUCHI 03HaKW. EGheKTUBHICT
NiHINHOrO PO3BEAEHHS 3aneXuTb Bif YMcna NoKoniHb i NpogoB-
XyBayiB Ta HasiBHICTb Y Hiit Byrais-nigepis, Wob 3abesneuntyn
ynpopoBx 4-6 NoKoniHb iXHi NPOrpecuBHUA PO3BUTOK [3, 4].

CTBOpEHHS Y nopopi MiHilA, sk XxapaKTepnayTbes CBOI-
MW iHOMBIgYyanbHUMK SKOCTAMM, pobnsTb nopody Ginbly nnac-
TUYHOI, | [03BONAKTb €(HEKTUBHO 3[iACHIOBATU CeNeKLiiHy
poboty. OgHieto 3 nopig, sika po3eoaUTLCS Ha TepeHax Kuto-
MUpCBKOI 06nacTi € cumeHTanscbka nopoga. Came Kutomup-
Cbka 0bracTb € nigepoM 3a CKOHLEHTPOBAHICTIO Liei nopoau B
YkpaiHi [5].

Cepep HaitbinbLL YMcenbHUX rocnogapcTs B YkpaiHi, Lo
3aliMatoTbCs  YAOCKOHANEHHIM CUMEHTANbCbKOI nopoau, Cnig
BiOMITWTW, npuBaTHe nignpuemcTBO ‘Tanekc-Arpo” y skomy
3ocepemkeHo 1414 ronis, y Tomy uucni 905 kopis [6].

BpaxoBytoum BuLie 3a3HayeHe, METOK HalWxX LOChi-
[KEHb € BMBYEHHS BNAWBY NiHINHOT HANEXHOCTI HA MOKa3HWKM
eKcTep’epy i MPOAYKTUBHOCTI KOPIB-NEPBICTOK CUMEHTAMNbCLKOI
nopoan B ymosax [N «anekc-Arpo» Hosorpaa-BonuHcskoro
paioHy XKutomupebkoi obnacri.

Marepiann Ta Mmetogu pocnimkeHb. [locnigxeHHs
npoBefeHi Ha 169 kopoBax-nepBiCTKax CUMEHTANbCLKOT Nopoau
MM «anekc-Arpo» Hosorpag-BonuHcskoro paroHy XXutomup-
Cbkoi 0bnacTi 3a maTepianamu nnemiHHOro obniky Ta pesynbTa-
Tamu BNacHUX SOCTILKEHb.

[ns nposeaeHHs gocnimkeHb 6ynu BigibpaHi rpynn ko-
pi, SKi HanexaTb 40 Takux niHin: Xoppopa 706945491, Mopenno
CZ 842871443.72, Pepaga CZ 711620016.77. MMopisHiOBanu
NiHiT YCENBHICTIO He MEHLUE 25 roMiB KOXHOI | YACIEHHICTIO He

MeHLe 3 ByraiB i€l niHil.

OcobruBocCTi ekcTep’epy Ta KOHCTWTYLi TBapWH AOCni-
DKyBanu Ha 2-3 MicAuax naktauii 3a 3aranbHOMpUIHATUMM
MeToaMKamu.

Mopdonoro-ghyHKLUiOHamnbHI  NOKa3HWKK BUM'S  KOpiB-
NepBICTOK OLHEHO Ha 2—-3 Micaui nakTauii, 3a roaunHy 40 A0iHHS,
LUISIXOM OFfsiAy Ta BUMIPIOBAHHS.

OuiHKy MOMOYHOI NPOAYKTMBHOCTI KOPIB 3AiMCHIOBANM
LMSIXOM MPOBEAEHHS LIOMICSYHOTO KOHTPONBHOMO [OiHHA 3
O[HOYACHWUM BW3HAYEHHSM y JODOBWX 3paskax MOroka BMICTY
Xupy. BigHocHy momouHicTb obuncntoBanm gineHHsm 4%-ro 3a
BMICTOM XMpy Moroka, oTpumaHoro 3a 305 gHis abo ckopouyeHy
naktauito (He meHuwe 240 gHis) Ha 100 Kr xuBOI Macu KOpoBMU.

BinTOpHY 3aaTHiCTb KOpiB BUBYaNM 3a BikoM 1-ro oTe-
neHHs (mic), TpueanicTio (aHiB) cepsic-nepiogy (CM), nepioay
TinbHocTi (MT), mixoTtensHoro nepiogy (MOIT), nepiogy cyxoc-
Tot0 (I1C) Ta 3a koediLieHToM BigTBOPHOI 3naTHocTi (KB3).

KoedivjieHTn ¢peHOTMNOBOI KOHCOMigaLii rocnofapchbku
kopucHux o3Hak (K1, Kz2) Ta ix cepegHboro 3HayeHHs (Kep.) 064m-
cnoBanu 3a coopmynamu 0. T1. Monynana [7].

CratuctnyHa obpobka pesynbTaTiB NpoBoAunach 3 Bu-
kopucTaHHsM nakeTy aHanisy Microsoft Excel Ta « STATISTICA-
13,0» Ha TK.

Pesynbtatn pocnigkeHb. OCHOBHUMM 3aBAAHHAMM
cenekuiHo-NnNemMiHHOi poboT Y CKOTApCTBi € MiABMLLEHHS
PiBHS1 MOMOYHOI NPOAYKTMBHOCTI Ta NOKPALLEHHS eKCTEP'EPHOrO
TUNy. [JaHi 03HaKN BM3HAYAOTLCA K TEHOTMMOM, TaK | yMOBaMK
BUPOLLYBAHHSA Ta NOAANbLIOTO BUKOPUCTAHHS NpY BUPOOHULITBI
Monoka.

OpHum i3 3aBgaHb Hawoi poboT Byno BCTaHOBMEHHS
BMAMBY NiHINHOI HANEXHOCTI KOPIB CUMEHTaNbCLKOI NOPOAM Ha
ix ekctep’ep (Tabn. 1).

Tabnuys 1
Maco-meTpuyHi napameTpu Tyny6a KopiB-nepBiCTOK Pi3HWX rpyn
L PisHuys
lMoka3HuK, OAUHML BUMIpY )Er?pngg? '\?:p:egz)o ?:Eagf) min-mLzE\x
X+S.E. X+S.E. X+S.E. d+S.D. td
XuBa maca, kr 611,317,44 610,6+8,57 618,3+6,97 -7,63£11,0 0,69
Mpomipu, cm

BMCOTA B Xonui 134,840,38 135,340,47 135,340,45 -0,52+0,59 0,88
BUCOTA B KpWXax 141,640,43 142,140,57 142,140,53 -0,55+0,68 0,80
rubvHa rpypei 73,540,26 73,640,38 73,840,26 -0,31+0,37 0,84
LuMpUHa rpydei 3a nonatkamu 50,9+0,28 50,240,35 50,8+0,29 -0,71+0,45 1,58
JOBXWHa rpyaen 80,4+0,40 80,0+0,49 80,3+0,36 -0,34+0,63 0,53
obxsart rpygen 204,0+0,98 203,4+1,17 204,6+0,84 -1,21+1,44 0,84
koca JoBXuHa Tynydy, 170,6£0,73 171,4+0,79 171,7£0,69 -1,10£1,00 1,10
WMpuHa B Kybax 51,740,23 51,2+0,31 51,4+0,24 -0,46+0,38 1,21
LUMPWHA B CiAHNYHMX ropbax 32,60,30 32,40,33 32,610,22 -0,24+0,40 0,59
00xBaT M'AcTka 19,3+0,14 19,4+0,18 19,5+0,16 -0,14+0,22 0,63

Hamn BCTaHOBNEHO, LLIO KOPOBU-NEPBICTKM AOCTILXYBa-
HWX TiHIA BiAPI3HAIOTBCA MixX COBOI0 3a KMBOK Macoi Ta OCHO-
BHUMU MNpoMipamu Tina. Y LinoMmy KOpOBW-NEPBICTKM CUMEH-
Tanbcbkoi nopoau craga MM «Fanekc-Arpo» xapakTepusyTbes
nponopLiiHoto By[OoBOI Tina, BUCOKOHOTICTIO (BMCOTa B XONUj i
B kpvxax BignosigHo 134,8-135,3 i 141,6-142,1 cwm), rnmbokoro
Ta Jobpe PO3BMHEHOIO TPYAHOK KNiTKOW (rMubuHa rpyden Ta
obxeat rpygen — 73,5-73,8 ta 203,4-204,6 cm) 5K B LUMpUHY
(wwupuHa rpygen 3a nonatkamu 50,2-50,9 cm), Tak i B JOBXUHY
(nosxwHa rpyaen 80,0-80,4 cm) 3 xwmBoto Macoto 610,6-618,3 kr.

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

KopoBu MaroTh LUMPOKWIA 3a, LWo 3abe3neyye NerkicTb OTeNeHb
(wwmpwHa B Kknybax Ta cigHUyHKX ropbax BignosigHo 51,2-51,7
32,4-32,6 cm). ObxBaT n'AcTka, K1l BUPaxae pO3BUTOK KiCTsKa
Ta TUN KOHCTUTYLii TBapuH, cTaHoBUTb 19,3-19,5 cm.

3a Maco-MeTPUYHUMI NpOMipaMi 06CTEXEHUX KOpiB pi-
3HUX JiHIN abCOMoTHY NepeBary BCTaHOBUTU He BAanocs. [ewlo
KpaLLyMK 3a XMBOK MaCoK Ta NEPeBaXHO DiMbLLICTO NpoMmi-
piB cTaTeil Tina BUSBWAKCS KOPOBM MiHii Pegada, HuX4Mmu
MOKa3HWKaMK AaHUX O3HaK XapaKTepu3yBanucs TBapWUHW MiHIN
Xoppopa i Mopenna, ogHak pisHWLS MiX rpynaMmu y BCiX Bunag-
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kax BUSIBUNACS He BipOrifHOK.

BigcyTHiCTb MXTpynoBOI pisHMLI 3@ Maco-MEeTPUYHUMM
napameTpamu Tina, AMMEPEHLINOBAHNX 3@ NiHIMHOK HanexHic-
TIO, MOSICHIETECA TUM, Wo fdaHe crtago MM «lanekc-Arpo»
thopmyBanoch LUMSXOM 3aBO3Y KpalLMx HeTenis, BigibpaHux 3a
€KCTep’epOM i NPOAYKTUBHICTIO MaTepiB y rocrnogapcTeax Yech-
koi Pecnybniku. Y gaHomy rocnogapcTsi i Hagani npoBoanTbCS
Cenekwis TBapWH 3a eKCTEP'EPOM YECbKUMM Crielianictamu, siki
CKnafatTb i KoperyloTb nnaH nigbopy Ans 4aHOro rocnoaapcT-
Ba.

IHgekcw BynoBM Tina CyTTEBO LOMOBHIOKTb XapakTepuc-
TUKYy PO3BUTKY KOpIB i 4al0Tb MOBHE YSBMEHHS NPO NPOMOpLiilt-
HicTb 6ygoBM Tina, AO03BONSAOTb BCTAHOBUTM MPOAYKTUBHO-
TUNOBI BiAMIHHOCTI ANS KOXHOI NOpoAM.

BapTo BigMiTUTH, WO OCHOBHI iHOeKcK BynoBM Tina kopie
BCbOrO CTafa, TaK i y Mexax MiHii BianosigatoTb MOMOYHOMY
TUNY TBapWH i CBIgYATb NPO rapMOHIHICTL Ta Ao6pui nponop-
LiiHWIA PO3BUTOK YCiX CTaTel. 3HaYeHHs iHaeKkca AOBrOHOMOCTi,
AKMA BinoOpaxae BiOHOCHWA PO3BUTOK KiHLiBOK Y LOBXWHY i
XapaKTepuaye TN KOHCTUTYLi, konneanocs Big 45,4 0o 45,6 %.
IHaeKe chopmarty, SKWA BU3HAYAETLCS, SIK CMiBBIOHOWEHHS [OB-
XMHWU Tynyba 4o BUCOTM Y XONLi, MEHLUWIA iHOEKC NpuUTamMaHHWi
MOMOYHIM Xynobi BapitoBaB B Mmexax 126,4-126,9 %. Ingekc
komnakTHocTi — 118,6-119,6 %, € 0BPMM NOKA3HMKOM PO3BUTKY
Macu Tina. YsiBMeHHsl Npo BiAHOCHMIA PO3BUTOK Tynyba KopiB
BM3HAYanM 3a iHOEKCOM MacuBHOCTI. 3HAa4eHHs AaHoro iHaekca
craHoBuno 150,3-151,2%, wo cBiguMTb Npo [0Bpy AnHaMiKy

BIKOBOrO PO3BUTKY TBapUH.

YaBNeHHs Npo BiGHOCHMI PO3BUTOK CKEMNETY Aa€ iHAEKC
KOCTUCTOCTI. Y TBapWH AaHOr0 CTafa y Mexax fiHiii BiH cTaHo-
BuB 14,3 i 14,4. AHanoriyHa cTabinbHicTb iHaekciB Oyaosu Tina
3yMOBIIEHa TUMM (haKTOpamu, Lo i npoMipu 6yaoBm Tina.

Bum's € HanbinbLL BaXMMBOK YaCTUHOK TiNa MOMOYHOI
KOpPOBU, @ MOro Po3MipK Ta TEXHOMOrIYHI NapameTpu BU3HaYa-
t0Tb piBeHb iX HagoiB. Halkpalle Ans MalUMHHOTO AOIHHA Mid-
XOAWUTb TBAPWHM, YacTKM BUM'Sl, SKUX PO3BMHEHI PIBHOMIPHO 3
JifkaMn onTUManbsHOI hopMu | JOBXUHM, PO3MILLEHUMW noce-
peawvHi Hux. baxaHe BAM'S KOPOBM BaHHO- abo YallonogibHoi
hopmu, 3 MILHUM MPUKPINAIEHHSM [0 YepeBa i PO3NOBCIOMKEH-
HSIM MOr0 YaCTUH AAaneKo Hasaz 3a MiHilo cTerHa. Bum'a nosuh-
HO PO3MILLYBATUCh HA AOCTATHIN BigCTaHi Big 3eMni 3 rnboKo
Boposgoto nigTpumytoyoi 38'a3ku [8-10].

Cneuianict rocnogapctea MMM «anekc-Arpo» npuai-
NS0T BENUKY yBary MopconoriYHMM BnacTMBOCTAM BUM'S MW
cknaganHi nnany nigbopy i gobupatoTb Byrais NpenoTeHTHMX 3a
UM nokasHukamu. Ockinbku, AOTHHS KOpIB MPOBOAMTBLCS Y
AOiNbHOMY 3ani | BUCTABNSOTLCS BiANOBIAHI BUMOTN 40 AaHMX
03HaK BUM'S KopiB CcTaja i GaraTbMa BYEHWMM BCTaHOBMEHa
[OCTOBipHa KopensLis Mix BinbLuiCcTo NpoMipiB BUM'S i 03HaKa-
MW MOMOYHOI MPOZYKTUBHOCTI.

Tomy Hamu Byno gocnimkeHo MopdhonoriyHi BNacTMBO-
CTi BUM'Sl KOPIB CUMEHTaNbCLKOI NOPOAN Pi3HOT MIHINHOT Hanex-
HOCTi JaHoro cTapa (Tabn. 2).

Tabnuus 2
MopdronoriyHi BNacTMBOCTi BUMEHI KOPiB-NEPBICTOK Pi3HUX NiHiN
Tl Pistunus
[Moka3sHuK, oauHWL BUMipY )ngfgg)a '\?r?ieg:f ?:Eagf) min-mlix
X+S.E. X+S.E. X+S.E. d+S.D. td

ObxBat BUM'S, CM 122,3+1,18 118,9+1,40 121,2+1,09 -3,37+1,83 1,84
JloBX1Ha BUM'S, CM 40,3+0,79 38,7£0,73 40,3+0,69 -1,53+1,08 1,42
LLnpnHa BUM's, CM 30,6+0,58 30,1+0,59 30,640,59 -0,49+0,83 0,59
[nnbuHa BuM's;, cM 30,5+0,52 29,9+0,61 30,740,55 -0,77+0,82 0,94
BigcTaHb Big AHa BUM'St 40 3eMITi, CM 57,2+0,63 59,8+0,83 58,8+0,83 -2,64+1,04 2,53
| —— nepeaHix 6,3+0,15 6,3+0,27 6,3+0,18 -0,03+0,32 0,09
' 3aHix 54%0,15 540,27 5,3+0,17 -0,03+0,32 0,11
nepegHimmn 16,2+0,47 15,7+0,68 15,4+0,36 -0,81%0,60 1,37
BiacTaHb Mix fiikamu, cm 3aHiMK 8,6+0,38 8,2+0,46 8,6+0,30 -0,45+0,55 0,82
6OKOBUMM 13,8+0,42 14,2+0,61 14,0+0,39 -0,390,74 0,52
HiaweTp ok, cw nepegHix 2,3+0,02 2,240,04 2,2+0,03 -0,05+0,05 1,00
' 3afHix 2,3+0,02 2,3+0,04 2,7+0,39 -0,40+0,39 1,04

3aranom obCTexeHi TBapuHU CTafa XapaKTepuayloThCst
[00pe PO3BMHEHNM MPOMOPLAHM BAMSIM B OCHOBHOMY BaHHO-
noAibHoi ¢opMM 3 BEMMKAM 3amMacoM, MILHOK MigTUMYIOHOI
3B8'A3K010. MOIOYHi BEHM TOBCTI, 4OBri, 3BMBWUCTI, JODpe poara-
nyxeHi. Jinky LUNIHAPUYHOI Ta KOHIYHOT hopMK pOo3MiLLieHi No
CepefuHi YacToK BUM'S No KBagpaTy. KOHCUCTEHLis BUM'S 3amo-
3ucTa gpibHosepHucTa Ta kpynHo3epHucTa. KoHdirypauis aHa
BUM'Sl FOPWU3OHTarbHa Ta PO3MillieHa Ha ONTUMAnbHIN [OBXKUHI
Big 3emni. ToGTO TBapMHM [AHOMO CTaja MOBHICTIO BiAMoBiga-
0Tb BUMOram TEXHOMOTii MaLLUHHOIO JOiHHS.

3HaYHMX BIOMIHHOCTEN MiX TBApMHaMM Pi3HMX NiHIN 3a
MOPCONOriYHUMI BNACTUBOCTAMU BUM'S HE BAANOCS BCTAHOBY-
M. 3okpema obxeaT BuM'st konmeascs Big 118,9 go 122,3 cm,
poxuHa 38,7 i 40,3 cm, wupwHa 30,1 i 30,6 cm, rnmbuna 29,9 i
30,7 cm, BigcTaHb Big AHa BUM'S Ao 3emni 57,2 i 59,8, noBxuHa
nepegHix fiok 6,3 ¢cM B ycix rpynax, 3agHix — 5,3 i 5,4 cm,

BifCTaHb MiX nepeaHimu gikamu 15,4 i 16,2 cm, 3agHiMm — 8,2 i
8,6 cm, bokosumn — 13,8 i 14,0.

MixrpynoBa pisHuLs y 6inbOCTi BapiaHTax MOPiBHSHb
Byna CTaTMCTMYHO HeBIporigHo. BiporigHot pisHuus BuSBN-
nacb nuwle Mix TBapuHamu niHii Xoppopa i Mopenna 3a Biac-
TaHHIO AHa BAM'S 4O 3eMITi HA KOpUCTb Ao4ok Byrais niHii Mo-
penna (2,64 cm ta 2.64). Kputepin goctosipHocTi CTblopeHTa
konueascs y mexax 0,02 go 2,53. Y3aaranbHIo0uWin Kputepin
pocToBipHocTi CTbloAeHTa MiX rpynamu CTaHOBMB: XOppop-
Mopenno - 0,89, Mopenno-Pegaga - 0,54; Xoppop-Penaaa —
0,70, T06TO MakcumarnbHa pi3HULS criocTepiranack Mix TBap-
Hamu niHin Xoppopa Ta Mopenno, miHimansHa — Mopenna Ta
Pepapa.

OCHOBHMM 3aBOAHHAM CEMNEKLiHO-NNeMiHHOI poboTu y
MOMOYHOMY CKOTapCTBi € NiABULLEHHS MONOYHOT NPOAYKTUBHOC-
Ti KOpIB, fiKa BU3HAYAETLCS iX FEHOTUMOM Ta YMOBaMM BUPOLLY-
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BaHHS, rogieni Ta BukopucTtaHHs. CenekuiiHe noninweHHs BCix
CTPYKTYPHUX €rnemeHTiB nopoan notpebye obrpyHTyBaHHS
ONTUMANBHNX LNSXIB AOCATHEHHS MAKCUMaIbHOrO reHETUYHOTO
nporpecy. Bce Lie B KOMNIEKCi, 3yMOBAOE NPOBEAEHHS NOCTiil-
HOTO MOHITOPUHIY CENeKLiNHMX 03HaK, SIK Yy CepeamHi nopoau,
TaK i y okpemux ctagax [11-13]. Mpn xapaktepuctuui kopis
OKpeMuUX cTaf 3a 03HaKami MOMOYHOI MPOAYKTUBHOCTI HEObXia-
HO BpaxoByBaTW iXHIO reHeanoriyHy cTpyktypy. Ockinbku pos-

BeJieHHs 3a NiHIAMU € OJHUM i3 OCHOBHMX | €PEKTUBHUX METO-
JiB NOKpaLLEHHs NPOAYKTUBHWUX SIKOCTEN KOPIB MOMOYHOTO Ha-
NPsSIMKY NPOAYKTUBHOCTI.

Hawwmmu pgocnimkeHHsMn Byno BCTAHOBIEHO, WO MO-
NOYHA NPOAYKTUBHICTb KOPIB-NEPBICTOK CUMEHTANbCLKOT MOPOAM
MM «anekc-Arpo» 3Ha4HOK Mipoo 0OyMOBNEHA X MiHIMHOW0
HanexHicTio (tabn. 3).

Tabnuuys 3
Monoy4Ha npoAYKTUBHICTb KOPiB-NepBiCTOK Pi3HUX NiHil
Tl PisHunus
MokasHuK, opMHULY BUMIDY )Er?pngg? '\?r?pfg:)o I(Drfiagf ) min-mL;x
X+S.E. X+S.E. X+S.E. d+S.D. td

TpwBanictb nakrauii, gHis 353,5+8,39 346,18+9,47 356,8+9,06 -10,5+13,1 0,81
Hapii 3a nakTaito, kr 8028+256,8 7797+337,2 8466+330,2 -669,2+472,0 142
Hagin 3a 305 gHiB nakrauii, kr 6635+135,2 6593+214,1 7142+181,0 -548,3+£280,3 1,99
YKvpHomonoyHicTb, % 4,31+0,04 4,29+0,05 4,26+0,04 +0,05+0,06 0,83
MonouHui xup, Kr 285,145,92 281,40+8,73 303,1£7,39 21,7114 1,98
BinkoBomonoyHicTb, % 3,54+0,03 3,48+0,03 3,53+0,03 -0,05+0,04 1,09
MonoyHui 6inok, kr 233,9+4,61 229,1+7,19 251,9+6,61 -22,8+9,7 2,34
MonoyHuUi Xmp i Binok, kr 519,0+10,30 510,49+15,62 555,0+13,73 -44,5+£20,7 2,14
BigHocHa MOMOYHICTb, KT 1179+30,4 1157436,9 1237435,7 -79,74£51,3 1,55

3okpema, Hagin 3a 305 gHiB nakTauji konueaBcs Bif
6593 0o 7142 Kr, KUPHOMOIOYHICTb — 4,26-4,31, MOMOYHUIA XMP
- 281,40-303,1, 6inkoBomonoyHicTb 3,48-3,53, MOMoOYHWIA Binok
- 229,1-251,9, monouHuir xup i Binok — 510,5-555,0, BigHOCHa
MOMOYHiCTb — 1157,5-1237,3 kr. TobT0, Kpawmmm 3a KinbKicHN-
MU MOKa3HMKaMM MOSIOKa BUSBMNWCS TBapWHK NiHii Pepaaa,
ripwmmmn — Mopenna. 3a sKiCHUMW NMoKa3HUKamu cnocTepiraeTb-
€Sl MEHLL KOHTPACTHILLA Pi3HWLS, MakCUMarnbHUA BMICT Xupy Yy
MOMOLi CrocTepiraBcs y KOpiB MiHii Xoppopa, MiHiManbHUi —
Pennapa.

TBapuHu NiHii Pegaga SOCTOBIPHO NepeBaxanu poBec-
HWUb NiHin Xoppopa Ta Mopenno 3a OinbLUiCTiO KiNbKiCHUX
MOKa3HWKIB MOMOYHOI NPOAYKTUBHOCTI, 3@ SKICHUMMW NOKa3HWUKa-
MK (BMICTOM xupy Ta 6inka y monoui) BiporigHOi Mixrpynosoi
pisHULi He Byno BcTaHoBneHo. PisHuus Mix niHiamu y 30 %
BWNaAKiB BUSABMNACL AOCTOBIPHOK. MakcumanbHa pisHUUS 3a
nokasH1kaMu MOIOYHOI NMPOAYKTUBHOCTI cnocTepiranach Mix
niHismu Mopenno Ta Pegapa, ska y 50 % sunagkis BusiBunach
[OCTOBIPHOI | CEpefiHiN y3aranbHI0uNin KpUTEPIid JOCTOBIPHO-
cti CtbtogeHTa cTaHoBuB 1,53. MiHiManbHa pisHULSA — MiX MiHi-
amu Xoppopa Ta Mopenno, sika y BCix BapiaHTax MopiBHSHb
BMSIBMNACHL HEOOCTOBIPHOK i KPUTEPI JOCTOBIPHOCTI CTaHOBMB

0,52, mix niHismu Xoppopa Ta Pegaga — 1,34.

BinTeoptoBanbHa 34aTHICTb — BaXnuBa CKNagoBa KoM-
MAEKCHOI OLHKM MOMOYHOI Ta kombiHoBaHOi Xygobu. CydacHi
nporpamm cenekLii MonoYHoOi Xygobu nopsig 3 MOMOYHOK Npo-
BYKTUBHICTIO Ta €KCTEP'EPHUM TUNOM 0BOB'A3KOBO BPAXOBYHOTh
Bi4TBOPIOBANbHY 3aaTHICTb KopiB. LLlopiuHi OTENeHHs CnpusoTb
peHTabenbHOMY BUPOBHMLTBY MOIOKa, @ PerynsipHe OaepxaH-
HSl TENAT Jae 3Mory NpOBOAUTU CENEKLiHO-NNeMiHHy poboTy
Ha BMCOKOMY piBHi Ta CMyXUTb NEpPeayMOBOK PO3LIMPEHOMO
BiOTBOPEHHs CTaga. BigTBopeHHs MonouyHoi xygobu — cenek-
LiHWA npouec, y KoMy NOeAHyTbCs BionoriyHi, cenekuiii,
TEXHOMOMYHI Ta OpraHisauiiHO—eKOHOMIYHI hakTopu. TBapuHY,
AKWX BigbupatoTb ANs NNEMIHHOTO BUKOPWUCTAHHS, MOBUHHI MaTH
He TifbKW BUCOKI NNEeMIHHI, @ W BigNOBIiaHI BiATBOPIOBANbHI SKOC-
Ti [14-17].

Y 3B'A3KY 3 BULLE 3a3HAYEHUM, NOPSA 3 MOIOYHOIKO NpO-
BYKTUBHICTIO Ta eKCTep'epoM, Hammu Takox 6yno BUBYEHO BMNNB
NiHINHOT HAaNEXHOCTi Ha BiaTBOPEHHSs KopiB. Ockinbku edekTns-
HICTb BUKOPWUCTAHHS Ti€i YN iHLLOT NiHili BU3HAYAETLCA HE nuLe
MOJSIOMHOK MPOAYKTWUBHICTIO, a | 30aTHICTIO A0 BiATBOPEHHS
(Tabn. 3).

Tabnuysa 3
BigTBOopHa 3aaTHICTbL KOpPiB-NePBICTOK Pi3HMX rpyn
Ll PisHuus
[MokasHuK, ogMHUL BUMipY )zgp:pgg; I\zlr?p:egz)o T:n:aélf) min-mLe‘lx
XzSE. X+S.E. X£S.E. d+S.D. td

Bik 1-ro oteny, gHiB 850,1+10,36 870,0+27,73 846,9+10,2 +23,1429,5 0,78
Cepsic nepiog, AHiB 123,1+6,82 121,1+8,16 127,5+7,40 -6,3+11,02 0,58
CyxocTiiHuit nepiog, AHIB 52,62+1,25 55,9+1,64 54,9+1,16 -3,3+2,06 1,63
MixxoTenbHuMI nepiod, AHIB 404,4+7,67 401,648,77 412,2+8,60 -10,5+12,2 0,86
TpwBanicTb TinbHOCTI, AHIB 281,3+1,45 280,5+1,43 284,6+1,94 -4.142 41 1,71
KoediLieHT BiATBOPHOI 3AaTHOCTI 0,92+0,02 0,92+0,02 0,90+0,02 +0,02+0,03 0,70

Hamu BCTaHOBNEHO, LU0 NapameTpu BigTBOPHOI 34aTHO-
CTi kopiB pisHux ninin MMM «Fanekc-Arpo» HabnwxawTbes [0
ONTUManbHWX. Tak, BiK NEpLIOro OTENEHHSI KOpIiB-MEepBICTOK
pi3HMX NiHil BapitoBas B Mexax 846,9-870,1 aHis, cepsic nepiog
- 121,1-127,5 pHi, MixoTenbHun nepiog — 401,6-412,2 gis,

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

nepiog TinbHocTi — 280,5-284,6 cyxocTiitHnin nepioa — 52,6-55,9
AHiB. KoedilieHT BiATBOPHOI 34ATHOCTI Yy TBAPWH PIi3HWX MiHIN
konwueascs Big 0,90 go 0,92.

lMpoTe pi3HNLS 3a BiATBOPHOK 3AATHICTIO MiX KOPOBaMU
pi3HMX NiHiA y BCiX Oyna He gocrtosipHot (P>0,05). OpgHak,
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crocTepiraeTbCs Aesika TEHOEHLiS — TBApUHW, SKi MaloTb BULLY
MOMOYHY MPOAYKTMBHICTb BIANOBIAHO XapaKTepuayloTbCs rip-
UMMM NOKa3HWKamMK BIATBOPEHHS. FACKpaBUM NiATBEPAKEHHAM
[aHOro apryMeHTy € MasoHok 1.

lMoegHaHHA B O4HOMY FEHOTUMI TBApPUH BUCOKOT MPOAYK-
TMBHOCTI 3 ONTUMaNbHAMK PEMPOAYKTUBHUMU SKOCTAMU € CMo-
KOHBIYHOIO Npobrnemoto Ans cenekuioHepis y 6inbwoCTi rocno-

papcteax. OfHak, y 4aHOMy rocnofapcTsi TBapuHM K B LNOMY
Mo rocrnoAapcTBy, Tak i y Mexax MiHi XxapaKkTepu3yTbes BUCO-
KOK MOMOYHOK NPOZYKTUBHICTIO i HABNMKEHUMW O ONTUMarb-
HWX napameTpamu BiATBOPHOI 3aaTHocTi. Lle 6yno gocarHyto
LUNIIXOM CTBOPEHHSI ONTUMAnbHUX YMOB YTPUMaHHS, roAiBni Ta
BUKOPUCTAHHS TBAapWH, @ TaKOX YiTKOro JOTPUMAHHS TeXHOMOril
LUTYYHOTO OCIMEHIHHS | BUSIBNEHHS TBApWH B OXOTi.
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Puc. 1. 3anexHicTb NPOAYKTUBHOCTI KOPiB-NEPBICTOK Bif iX NiHINHOI HANEXHOCTi

Baxnmeumi komnoHeHTamu anpobalji Ta nogansLIoro
FeHETUYHOro Mporpecy nopig Ta ixXHiX MNiHiA, poauH, TWNB €
(heHOTMNOBA Ta reHeTUYHa CneunIYHICTb Ta NeBHWUA CTyMiHb
koHconigosaHocTi [18].

lonoBHO 0cOBNMBICTIO NiHii € BnacTuea ii npeacTaBHu-
LSIM KOHCOMOBAHICTb 32 rOCMOLAPCHKA KOPUCHUMM O3HaKamu
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BHaCMiQOK CMOpIgHEHOCT Ta cnpsiMoBaHoro Jobopy i nigdopy,
Lo pobuTb MNiHil0 [esKot0 MIpOto BiAMIHHOH Bif iHLIKX [19].

3a cTyneHem (heHOTUNOBOI KoHCoNigaLi (puc. 2) niwii 3a
BCiMa BI0KaMK BUBYEHWX O3HAK B CEPEAHbOMY PO3MICTUIUCH Y
Takin nocnigoBHocTi: niHis Xoppopa (+0,14), Moppena (+0,10),
Pepapa (+0,04).

Y cepeaHbOMy

BinTBOpHa 3aaTHICTb

MornoyHa npoayKTUBHICTb

IHaekcu

Mpomipy BUMS

Maco-meTpuyHi napameTpu

0,08 01 012 014

“Pegapa = Mopenno = Xoppopa

Puc. 2. CTyniHb heHOTMNOBOI KOHCONiAALii TBAPWH Pi3HMX MiHil 3a 6rOKaM1 BUBYEHMX O3HAK
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TobT0, 3Ha4YeHHs1 KoedilieHTiB EeHOTUNOBOI KOHCOMI-
Jauii TBApWH Pi3HWX NiHIN XapaKTepn3yThCs LOAATHIM 3HaYeH-
HAM | HE3HAYHOI MIHMMBICTIO. BapTo BigMiTUTW, WO cepen ycix
OrokiB gocnimKyBaHUX 03HaK Y MeXax NiHii Bif'eMHi koediljieH-
TW (DEHOTMNOBOI KOHCONiAaLii BUABUIICA NULLE Y TBAPUH iHii
Penapa (monoyHa npogykTtusHicTb -0,032) Ta Mopenno (iHaek-
cu 6ynosw Tina -0,002). TeapuHW BCix NiHi XapakTepuayoTbes
Maibke OOHAKOBUMU [OAATHUMM 3HAYEHHSMW KOedDiLlieHTiB
theHOTMNOBOI KOHCOMiAaLi 3a BCiMa 6nokamu BUBYEHMX O3HaK,
L0 CBiAYMTL MPO BUCOKWI PiBEHb CENEKLiHOT poboTM y AaHOMY
cTagi.

BucHoBku. 1. Kpawymmm 3a xuBoK Macoko Ta BinbLUicTio
npomipis OynoBK Tina BUSBUNMUCS KOPOBU NiHii Pegana, Huxun-
MU MOKA3HWKaMM [JaHWX O3HaK XapakTepusyBanucs TBapuHW
niHin Xoppopa i Mopenna, ogHak pisHUUA MiX rpynamu y BCiX
BMMagKax BUSIBUIACS He JOCTOBIPHO.

2. Teapwhm ctapa [N «anekc-Arpo» MOBHICTIO Bigno-
BifalOTb BMMOram TEXHOMOTii MALUMHHOMO [OiHHS i XapakTepu-
3y10TbCs J06pe PO3BUHEHUM NPOMOPLMHAM BUM'SM B OCHOBHO-
My BaHHOMNOLiOHOI hopMK 3 BENMKMM 3anacoM, MILHO MigTpu-

MYI04OI0 3B'513K0H0. MOMOYHI BEHW TOBCTI, OB, 3BUBMUCTI, J0bpe
posranyxeHi. [ifkv LuniHApUYHOT Ta KOHIYHOT (hopMM poamiLLie-
Hi N0 CepeauHi YaCToK BUM'sl MO KBagparty.

3. Kpawmmu 3a KinbKiCHUMKU NOKa3HMKamMu MOMOKa Bu-
SBUNUCA TBapUHW NiHii Pegaga, ripwumn — Mopenna. 3a sikic-
HAMM NOKa3HWKamMy CMOCTEPIraeTbCH MEHLL KOHTpAcTHiwa pis-
HWLS, MakCUManbHWA BMICT XMpY Yy MOMOLi crnocTepiraBcs y
kopiB niHii Xoppopa, MiHiManbHUA — Peppapa. PisHuus mix
niviamn y 30 % BunagkiB BusBMNACh BiporigHOW. PisHuus 3a
BiZTBOPHOIO 3aTHICTIO MiX KOPOBaMM Pi3HMX NiHIN y BCIX BUNag-
kax Oyna He goctosipHoto ( P>0,05). OgHak, cnocTtepiraeTbes
Jesika TeHAEHLS — TBAPUHW, SIKi MaKOTb BULLLY MOMNOYHY NPOayK-
TUBHICTb BIOMNOBILHO XapPaKTEPWU3YIOTLCA MPLIMMI MOKa3HUKaMK
BiTBOPEHHS].

4. 3a cTyneHem (HeHOTWMOBOI KoHcomigauii niHii 3a
BCiMa Oriokamu BUBYEHWX O3HaK B CEPEAHLOMY PO3MICTUNMUCH Y
Takin nocnigoBHocTi: niHis Xoppopa (+0,14), Moppena (+0,10),
Penapa (+0,04). TobT0, 3Ha4YeHHs koedilieHTiB (heHOTMNOBOI
KOHcoOMigaLii TBApUH Pi3HUX NiHIN XapakTepu3yloTsCa [OAATHIM
3HAYEHHAM | HE3HAYHOK0 MIHMUBICTIO.
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Economic useful features of Simental breed cows of different linears in conditions of organic production

The article presents the results of comparative evaluation of first-born cows of the Simmental breed of Czech selection of
different linear affiliation in organic milk production in the conditions of PE "Galex-Agro". The first-born cows of the studied lines do
not differ significantly in live weight and basic body measurements. In general, the first-born cows of the Simmental breed of the herd
PE "Galex-Agro" are characterized by a proportionate body structure. They are high-legged (height at the withers and in the
buttocks, respectively 134.8-135.3 and 141.6-142.1 sm) with deep and well developed chest (chest depth and chest girth - 73.5-73.8
and 203.4-204.6) both in width (width of the chest behind the shoulders 50.2-50.9) and in length (length breast 80.0-80.4) with a live
weight of 610.6-618.3 kg. Cows have a wide back, which provides ease of calving (width in the hips and buttocks, respectively, 51.2-
51.7 and 32.4-32.6 cm). The size of the animals by the main measurements of body structure in combination with a large live weight
within the lines indicates the formation of the milk type of the exterior of the first-born Simmental cows of the Czech selection PE
"Galex-Agro". The main indices of the body structure of cows of the whole herd and within the lines correspond to the dairy type of
animals and testify to the harmony and good proportional development of all parts of body. Significant differences between animals
of different lines on the morphological properties of the udder could not be established. In particular, the girth of the udder ranged
from 118.9 to 122.3 sm, length 38.7 and 40.3, width 30.1 and 30.6, depth 29.9 and 30.7 cm, the distance from the bottom of the
udder to the ground 57.2 and 59.8, the length of the front teats 6.3 in all groups, the rear - 5.3 and 5.4, the distance between the front
teats 15.4 and 16.2, the rear - 8.2 and 8.6, lateral - 13.8 and 14.0. The animals of the Redada line significantly outperformed the
Horror and Morello peers in most quantitative indicators of milk productivity, and no significant intergroup difference was found in
terms of qualitative indicators (protein milk and fat content). The difference between the lines in 30% of cases was significant. The
maximum difference in milk productivity was observed between the Morello and Redada lines, which in 50% of cases was reliable
and the average generalizing criterion of Student's reliability was 1.53. The values of the coefficients of phenotypic consolidation of
animals of different lines are characterized by a positive value and insignificant variability. It should be noted that among all blocks of
the studied traits within the lines, negative coefficients of phenotypic consolidation were found only in animals of the Redada line
(milk productivity -0.032) and Morello (body structure indices -0.002).

Key words: Simmental breed, organic production, exterior, body measurements, indices, udder, consolidation.
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[LocnidxeHo ¢hopmy i (hyHKUiOHAMBHI 8nacmueocmi 8UMEHI YOPHO-PsIBOT XyOobu 20/11aHOCHKOI, 3aXiOHOHIMEULKOI, CXIOHOHI-
MeUbKoi ma YKpaiHCbKOI cenekuii i 3'ac08aHo iX 38’A30K 3 MOMOYHOK npodykmusHicmio. BemarosneHo, wio ceped YopHo-psboi
xydobu 2onnaHAcbKoi cenekyii 66 % kopis manu yawonodibHy oopMy sumeni, 22 — 8aHHONOdibHY i 12 % — okpyany, ceped 3axio-
HOHiMeybkoi — 66, 23 i 11 %, cxidHoHiMeubkoi — 71, 22 i 7 % ma ykpaiHcbkoi cenekyii — 50, 24 i 26 % 8idnosidHo. Halisuwjum Hadil
8iOMideHO y m@apuHu 3 YawonoQibHow ma 8aHHONOIBHOK (hOPMOK MOSTOYHOI 3a103U. 3 NOMiX meapuH 20/naHOCkKIl cenekuii
KOpo8U 3 yumu ¢hopMamu MOJOYHOI 3a03u 3a Ha00EM, 3aeXHO 8i0 nlakmauii, nepesaxunu 0CobUH 3 OKpYero (hOPMOI0 BUMEHI
Ha 401-1424 ke, 3axiOHoHIMeUbKOI cenekuii — Ha 1386-2747 ke, cxiOHOHIMeUbKOT cenekyii — Ha 546-1396 k2 i ykpaiHcbKoi cenekyii —
Ha 167-788 k2 npu P<0,05-0,001 y 6inbwocmi eunadkig. Ceped meapuH 3axiOHOHIMeUbKOI cenekyii Haliguwul emicm Xupy 8 Moro-
ui 6ys y kopie 3 4awono0ibHo GOPMOIK0 BUMEHI, a CXIOHOHIMEULKOI cenekyii — y Kopie 3 OKpy2rok ¢hopmolo MOMOYHOI 3anosu. Y
meapuH 20n11aHACLKOI ma yKpaiHCbKOI cenekyii He 8USIBNIEHO 3aexHOCMI 8ULEHAa38aH020 NOKasHUKa 8id hopmu MOMOYHOI 3aro-
3u. TeapuHu ykpaiHcbKoi cenekyii 3a dobosum Hadoem nocmynanucs 0cobuHam 20/11aHOCBK020, CXIOHO- i 3aXiOHOHIMEUbK020 no-
Xx00xeHHS Ha 3,4; 3,1 2,0 ke npu P<0,001, a koposu 20/11aHOCLKOI ma 3aXiOHOHIMEULKOI cenekuii nepesaxasnu posecHUUb CXiGHo-
Himeubkoi cenekyii Ha 1,4 (P<0,001) ma 1,1 ke (P<0,001) 8idnosidHo. KoegpiuieHm MmiHmusocmi uiei 03Haku 3Haxoduscs 8 Mexax
13,6-19,1 %. IHmeHcusHicmb Momokogiddadi y Kopig-nepsicmok 3apybixHoi cenekuii cmaHosuna 1,71-1,75 ke/xe., ykpaiHcbKol
cenekyii — 1,58 ke/xs. KoeiuieHm minnusocmi iHmeHcugHocmi Momokosiddayi y kopie 3apybixHOI cenekyii 3Haxoduecs 8 Mexax
15,2-21,9 %, a y meapuH 8im4u3HsHOi cenexuii it bys 3Ha4yHo HWxyull i cmaHosus 6,7 %. Koegiuienm kopenauii mix do6ogum
Hadoem ma iHmeHcusHicmio Mosiokosiddayi y Kopie 3apybixHOI cenekuyii 6ye 8i0’eMHUM, CMamuCcmUuy4HoO 8ipoeidHuM i konueascs 8id
-0,145 (P<0,05) do -0,238 (P<0,001), a y meapuH eimyusHsHoI cenekyii — Hu3bkum dodamHim i cmaHosus 0,174. Cuna ennugy
¢hopmu sumeHi Ha Hadill Kopig, 3anexHo 8i0 cenekyii ma nakmau;i, konueanacs ei0 7,5 do 22,5, Ha emicm xupy e monoui — 8id 0,3
00 12,7 ma Ha Kifibkicmb MOI0O4YHO020 Xupy — 8i0 8,3 o 23,6 %.

Knroyoei cnoea: yopHo-psba xydoba, cenekyid, Mono4Ha npodyKmueHicmb, (hopma 8UMEHI, IHMEHCUBHICMb MOI0K08i00a-
yi, cuna ennugy.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.14

P0o3BMTKY MONOYHOI 3ano3v NpuainseTbcs ocobnumea
yBara y cenekuiiHin poboTi 3 nopogamu BenuKoi poratoi xyao-
61 MOnoyYHOro HanpsMy npogykTusHocTi [5, 16, 18, 21, 23-25].
Bum’a € ofHiet0 3 HaMBaXMBILLKX CTaTen ekcTep’epy MOMOYHOI
xynobu. Kpim Toro, mopdponoriyHi o3Haku Ta ¢opMa BUMEHI
TICHO NOB'AA3aHi 3 PIBHEM MOMOYHOI NPOAYKTUBHOCTI KopiB [2, 7,
10, 15, 26, 27]. Bigomo, L0 B npoLeci yTBOPEHHS Moroka bepe
y4acCTb BECb OpraHisM, OAHaK CreundivyHAM OpraHoM, SKuiA
NPOBOAUTbL 1MOT0 CUHTE3, € MOMoYHa 3ano3a [1, 14, 17]. Y cy-

96

YacHWX yMoBax iHTeHCUdikaLii TBapUHHULITBA, KON BaXNUBUMU
KpUTEpISMW LIHHOCTi Nopoau € He nuLe Ti NPOLYKTUBHI AKOCTI,
ane i NpMUCTOCOBaHICTb A0 BUKOPUCTAHHS B YMOBAX NPOMMUCIIO-
BOI TeXHOMOril, MOPONOrivHi 03HaKW i (PYHKLiOHANbHI BRacTu-
BOCTi BUMEHI KOpIB CTalOTb YN HE HAMBAXMUBILLMMU O3HAKaMW
TEXHOMOrYHOro Bigbopy, Lo 3abe3neyye ogepxaHHs BUCOKON-
POOYKTMBHUX TBapWH, afanToBaHMX [0 YMOB KOMMMEKCHOI
Mexatisauii [7, 8, 10, 19, 21].

Tomy, y kpaiHax 3 PO3BMHYTUM MOJSIOYHUM CKOTapCTBOM,
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nopsig i3 OCHOBHMMM O3HAKaMu NMPOJYKTWBHOCTI, Npu Bigbopi
TBApWH 3HAuYHY yBary NpuainsioTs MOPAOMNOriYHAM i ChyHKLiO-
HanbHUM BMAaCTUBOCTAM BMM'S Ta NPUAATHOCTI TBApWUH A0 Ma-
LUMHHOTO AOiHHS [23-27]. Y CLLUA cucTema ouiHKM BENMKOI pora-
TOi Xy£obu MonoyHoro Tuny nepenbavac BUBHEHHS eKCTEP'EpY
3 0D0B’A3KOBMM 3a3Ha4YeHHSIM OCHOBHUX Bag, MOMOYHOI 3aroau.
Y cenekuinHux nporpamax LUBenuapii, kpim Hagow, BMICTY
Xupy, Ginka Ta Lykpy B Monouji, npu Bigbopi KopiB Ha NNEeMiHHi
Lini 0DOB'A3KOBO BpaXoBYKTb (hOPMY BUMEHi W iHTEHCUBHICTb
MonokoBigaavi. Y MonbLyi TakoX Npy OLiHLi MOMIOYHOI Xyao6bm
nopsig i3 BaratouncenbHUMK O3HaKkamu 00O0B'A3KOBO BpaxoBy-
l0Tb CTaH BUM'S Ta iHTEHCWBHICTL Monokosigdadi [19]. Omxe,
LOCTiIKEeHHs MOPHONOrivyHMX Ta (YHKLiOHaNbHUX BMNacTMBOC-
Tell BUMEHI KOPIB Mae Baxnuee 3HAYEHHS Ans nojarnbLuoi ce-
NeKLUiliHoT pob0oTH 3 MOMOYHOK XyA06010.

Meta poboTth — gocnigutn opmy Ta (yHKLiOHANbHI
BNaCTMBOCTI MOMOYHOI 3351031 YOPHO-PsBOi Xynobu BITYN3HAHOT
i 3apybixHOI cenekuji B ymoBax 3axigHOro perioHy YkpaiHu Ta
BCTAHOBUTK CWIy BNnMBY ¢hOPMI BUMEHI HA MOMOYHY MPOAYK-
TUBHICTb KOpIB.

Marepiann Ta Mmetogu pocnimkeHb. [ocnigxeHHs
npoBeeHi y nnemiHHoMy penpogykTopi «[paega» bpoaiscbko-
ro panoHy JlbBiBCbkOi 06nacTi Ha YOpHO-psbUX TBapuHax ro-
nnaHpcekoi (n=232), 3axigHoHiMeLbKoT (n=245), cxigHoHiMeLb-
koi (n=240) Ta ykpaiHcbkoi (n=98) cenekuji. ¥ KOpiB LUNSXOM

PETPOCNEKTUBHOIO aHanisy AaHux 300TexHiuHoro obniky 3a
ocTaHHi 20 pokiB AOCHIMKYBaNM MOMOYHY NPOAYKTUBHICTL (Ha-
i, BMICT 3upy B MONOLLi Ta BUXiZ MOMOYHOTO Xupy), popmy Ta
(OYHKLiOHanbHi BNAacTMBOCTI BUMeHi (10B0BuiA Hafil, Yac LOTHHS
Ta iHTEHCMBHICTb MOMOKOBIAAAYI).

[Ons BM3HAYEeHHS HAsIBHOCTI, HanpsMy Ta CTyneHs
3B'A3KY MiX CEeneKUinHMMM O3HaKamu 3aCTOCOBYBanM Kopens-
LinHWA aHanis. Cuny BnnuBy GOPMW BUMEHI Ha Hagil, BMICTY
KVMPY B MOMOLLi Ta BYXiZ MOMOYHOTO XUPY BU3HAYNNMW OfHOMDaK-
TOPHUM AMCTEPCIHAM aHami3oM 3 BUKOPUCTaHHSM MpOrpamMHo-
ro nakety «STISTSCA-6.1».

CratuctnuHy o6pobky pesynbTaTiB AOCHigKeHb 3AiNc-
HIOBaTUMEMO METOLaMW MaTeMaTUYHOI CTAaTUCTUKKM i BiomeTpii
3a [ O. Jlakinum [11] 3 BUKOpPUCTaHHAM NporpamMHoro 3abesne-
yeHHs Microsoft Excel. CtyniHb MixrpynoBoi audepeHujauii
OLiHKOBATMMEMO LUMISIXOM NOPIBHSIHHA TPYNOBMX CepeaHix apu-
(OMETUMYHMX BENMMYMH 3@ KOXKHOIW AOCMIMKYBAHOK O3HAKOH.
[ocToBipHICTb (BipOriAHICTb) Pi3HUL MiX rpynoBuMU cepeaHiMm
oujHIOBaTUMEMO 3a kpuTepiem goctosipHocTi CT'logeHTa (1)
PisHuLto Mix cepeaHiMu 3HAYEHHSMU BBaXaTUMEMO CTaTUCTUY-
Ho BiporigHoto npu P<0,05 (*), P<0,01 (**), P<0,001 (***).

PesynbTtat gocnimxeHb. BCTaHOBNEHO, WO KOpPOBK
3apy6ikHOI cenekuji Manu nepeBaxHo YawonogibHy Ta BaHHO-
noaibHy opmu BUMEHI, TBAPWH 3 OKPYrioo (POPMOLO MOTIOHHOI
3an03u 6yB HEBENMKNIA BIACOTOK (Tabn. 1).

Tabnuys 1
®opma BUMeHi KopiB-nepBiCTOK YOpHO-psA60i Xy[06M pisHOI cenekuji
Popma BUMEHi
. - - Pazom
Cenekuis yawonogai6Ha BaHHONogi6Ha okpyrna
ronis % ronis % ronis % ronis %
l'onnaHacbka 153 66 51 22 28 12 232 100
3axigHoHiMeLbka 162 66 56 23 27 11 245 100
CxigHoHiMeLbKa 170 71 53 22 17 7 240 100
YkpaiHcbka 49 50 24 24 25 26 98 100

Tak, cepef, YopHO-psiboi Xy#o0K ronnaHAckKoi cenekLii
66 % kopiB Manu yawwonoaibHy (opMy BUMEHi, 22 — BaHHOMO-
BibHy i 12 % — okpyrny, 3axigHOHIMeLbKOT cenekuii — BignosigHo
66, 23 i 11 % Ta cxigHoHimewbkoi cenekuii — 71, 22 i 7 %. 3
MOMiX 4opHO-psABoi xyadobu ykpaiHCbKOi cenekuii Takox 6inb-
LicTb kopiB (74 %) Manu yawwonogibHy Ta BaHHONOAibHy opmy
MOMOYHOI 3ano3u. Xoua, HeobXigHO 3a3HaunTy, Wwo 26 % Kopis
Manu okpyrmny opmy BUMEH.

Y pocnimkenHsx H. 1. Knonenko [6], C.T.Jliwyk [12],
N.3. Cipauskoro, J1.B.®epeny, €. 1. degoposny  [19],
P. Craseupkoi Ta H. KnoneHko [20] Ha TBapuHax ykpaiHCbKOT
YOpHO-psIBOI MOMOYHOI NOPOAM TaKOX BCTAHOBMEHO, WO nepe-
Ba)kHa YacTka KOpiB MatoTb BUM'Sl BaHHONOLiOHOI Ta Yallionopi-
OHOI chopmu. Tpy LbOMY BOHM 3a3Hau4akTh, IO BUKOPUCTAHHS
ANs NpoBeAEHHs BOMPHOTO CXpeLLyBaHHS Kpalue Bigcenekuio-
HOBaHOi 3a (POPMOK BUM'SI TOMLUTUHCHEKOI MOPOAM CNpUsNo
MOMINLIEHHIO Ljiel 03HaKM Y KOPIB yKpaiHCbKoi YOpHO-psboi Mo-
NOYHOT nopoau.

BcTaHoBneHo, 1Wo hopma BUMEHI BMAIMBAE Ha MOSIOYHY
NPOAYKTVBHICTb KopiB (Tabn. 2). Hamsuwmmu HagosiMm Ta BUXo-
AOM MOJIO4HOTO JKUPY XapaKTepuayBanucs TBapyHW 3 BaHHOMO-
Li6HOI0 (POPMOK BUMEHI (BUHSATOK — KOPOBM TONMAaHACHKOI
cenekuii). Tak, KOpoBM 3axiZHOHIMELbKOI cenekuii 3 Lieo dop-
MO0 MOJIOYHOI 3ar103u 3a BULLEHA3BaHUMM MOKa3HUKaMu nepe-
Ba)karn POBECHULb 3 YaLLONOAIBHO Ta OKpyrmoo opmamu 3a
nepy nakTauito Ha 723 i 29,0 (P<0,05) Ta 2038 (P<0,001) i
84,1 kr (P<0,001), 3a gpyry — Ha 151 i 0,2 Ta 1386 (P<0,05) i

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

61,2 (P<0,05), 3a Tpetio — Ha 970 i 29,8 ta 2747 (P<0,01) i
109,7 (P<0,01), a 3a Buwy naktauito — Ha 416 i 8,7 Ta 2129
(P<0,01) i 87,2 kr (P<0,01) BignosigHo. AHanoriyHa kapTuHa
cnocTepiranacs i y TBapuH CXiQHOHIMELbKOI Ta YKpaiHCbKOI
cenekuii (BUHATOK — NeplLua nakTaLis y KopiB ykpaiHCbKoi cene-
Kuji), Ae nepeBara KopiB 3 BaHHOMOAIOHOW hopMoK BUM'S Haf
POBECHULAMK 3 OKPYriow (hOPMOK0 3a HafOEM Ta BUXOLOM
MOMOYHOMO XWPY 3a NepLly NakTauilo CTaHoBWNMa BiAMOBIAHO
54619,51a 911 1,0 kr, 33 gpyry — 1131 27,512 459 18,6, 3a
Tpemio — 989 i 21,6 Ta 621 i 24,9, 3a Buwy nakradiio — 1396
(P<0,001) i 48,7 (P<0,001) Ta 788 (P<0,001) i 33,7 «r
(P<0,001). Cepen TBapwH ronnaHACcbKoi cenekwii HamBuLLMu
HaZJosIMM Ta BUXOZOM MOMIOYHOTO XUPY Bi3HAYaNuUCs KOpPOBY 3
yawonogibHow hopmolo BUMEHI. 3a MMM MOKa3HUKaMKU BOHU
nepeBaxxanu POBECHWLb 3 BAHHOMOZIOHOK i OKpyrnow dhopma-
MW MOMOYHOI 3an03K 3a nepLuy naktauio Ha 364 i 17,1 Ta 401 i
15,6 kr, 3a apyry — Ha 228 i 6,4 Ta 732 (P<0,05) i 40,7 (P<0,01),
3a TpeTio — Ha 164 i 0,6 Ta 1424 (P<0,01) i 73,9 (P<0,001), 3a
BULLY NakTaLito — Ha 619 i 29,3 Ta 811 i 49,3 kr (P<0,05) Bigno-
BiHO.

PesynbTaT Hawmx JOCMIMKEHb MOKA3YHTb, WO 3 NOMIX
TBApWH 3axiAHOHIMELbKOI Cenekuii HamBULWMA BMICT Xupy B
MonoLi BiAMIYeHO Y KopiB 3 YallonogibHO hopmMOot BUMEHI, a
CXiZHOHIMELbKOI cenekujii — y Kopis 3 OKpyrrow opMOK Moro-
YHOT 3251031, Y TBAPWH rONNaHACLKOI Ta YKpaiHCbKOT cenekLii He
BUSIBMEHO 3ameXHOCTi BULLEHA3BAHOMO MOKasHWKa Big ¢hopmu
MOMOYHOI 3an03u.
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Takum YnHOM, HaMBULLA BENWUYMHA HAZOK0 Ta BUXi MO-
NOYHOrO XWpY CnocTepiranucs y Kopis 3 BaHHOMOZiOHOKW Ta
yawonogibHow hopMami BUMEHI. 3a BMICTOM XWpY B MOIOLi

MiX TBapUHaMK 3 Pi3HOK (POPMOI0 BUMEHI HiSIKOI 3aKOHOMIPHOC-
Ti He BUSIBNEHO.

Tabnuus 2
MonoyHa npoAyKTUBHICTb KOPIB 3 Pi3HOK hOPMOIO BUMEHI
®opma BUMeHI
Cenekuis YawonogioHa BaHHONOZAi6Ha okpyrna
n| wagi,kr | kup,% | okup,kr | n[ wHagii kr | wmup,% | xup,kr | n|  wamiit,kr | kup,% |  xup, KT
| nakrauis
[onnaHacbka 153| 5488+57,8 [4,01£0,03 | 220,146,4 |51|5124+144,6 | 3,96+0,05 | 203,0+£10,1 |28| 5087+239,3 |4,02+0,08 | 204,5+17,9
3axigHoHimeupka  |162| 5379464,9 [4,04+0,04 | 217,245,6 |56|6102+174,7 | 4,03+0,04 | 246,2+11,2 | 27| 4064+205,0 | 3,99+0,07 | 162,1+13,6
CxigHoHimeLbka 170| 5270+55,5 |4,03£0,03 | 212,5+6,4 |53|5300+155,5|4,10£0,06 | 217,2+11,6 | 17| 4754+270,9 [4,37+0,15| 207,749,2
YkpaiHcbka 49 | 3881+217,9 |3,75+0,03 | 145,4+7,8 |24 |3805+£104,3 | 3,65+0,06 | 138,8+3,0 |25| 3714+230,0|3,71+0,02| 137,8+8,5
Il nakrauis
[onnaHacbka 135| 5923+83,9 [4,150,05| 245,7+7,8 |46 |5695+123,4 | 4,20+0,06/ 239,3+£12,9 |22|5191+267,1 | 3,95£0,03 | 205,0+11,8
3axigHoHimelbka  |154 | 5778+92,1 |4,24+0,05| 244,8+7,9 |53|5929+169,9 | 4,13+0,06 | 245,0£21,9 |24 | 4543+268,9 |4,05+£0,11| 183,8+9,4

CxigHoHiMeLbka 158 5205+109,7 |4,12+0,05

214,649,3 |46|5484+191,7 | 4,15+0,08 | 227,8+14,8 | 10| 4353+242,7 |4,60+0,17 | 200,3+22,6

YkpaiHcbka 40 | 3740+183,2 | 3,70+0,03| 138,3£10,9 [ 24| 4250+211,1 | 3,78+0,12 | 160,5+7,6 |24|3791+235,7 |3,74+0,02 | 141,9+12,6
Il nakTauis
[onnaHacbka 128| 6375+£92,8 |4,19+0,05| 267,1+7,7 |39|6211+165,1|4,29+0,07 | 266,5+18,8 |15|4951+£254,2 | 3,90+0,06 | 193,2+15,5

3axigHoHiMewbka | 133 | 6444+127,3 |4,15+0,05 | 267,4+10,0 |45 | 7414+173,0 | 4,01+0,05 | 297,2+11,8 | 19| 4667+225,9 | 4,02+0,04 | 187,5+15,3

CxigHoHIMeL|bka 140] 5756+143,9 |4,08+0,04 | 234,7+10,7 | 38 | 6055+288,8 | 4,13+0,09 | 250,1+14,1| 4

5066+244,6 | 4,51+0,19 | 228,5+10,3

YkpaiHcbka 39 [ 378142472 |3,76+0,03 | 142,149,2 (22 |4297+£179,3 | 3,71+0,01 | 159,3+9,9 |20| 3676+233,2 |3,66+0,02| 134,4+8,7
Buwa nakrauis
["onnaHachbka 153| 6833+113,7 |4,2240,04 | 288,4+9,9 |51|6214+141,9|4,17£0,07 | 259,1+18,9 | 28| 6022+370,5 | 3,97+0,07 | 239,1+16,1

3axigHoHimelbka | 162 | 6853+183,2 [4,12+0,05

282,7+8,1 |56|7269+181,0 | 4,01+0,03 | 291,4+13,4 | 27| 5140+245,6 | 3,97+0,04 | 204,2+14,7

CxigHoHimMeLbka 170] 6272+186,1 [4,07+0,04

255,3+8,4 |53|6729+270,7 | 4,13+0,06 | 278,1+11,7 | 17| 5333+171,1 |4,30+0,12

229,4+6,6

YkpaiHcbka 49 | 4414+145,7 | 3,72+0,02

164,1£6,1 |24 |4891+147,4 | 3,81+0,10 | 186,2£10,5 | 25| 4103£151,8 | 3,72+0,04 | 152,5+15,5

Mpumimka. ¥ yiti ma HacmynHiti mabnuui 8ipoeidHicmp pi3HUi MiX 2pynamu meapuH onucaHa 8 mexcmi.

BcTaHoBneHi 3aKOHOMIPHOCTI 3aneXHOCTi HafoK KopiB
4opHO-psaboi xynobu pisHoi cenekuii Big ix opMKU MOMOYHOI
3ano3n y3romkylTbC 3 pes3ynbTatami NOnepegHix HaLmx
BOCNMKEHb Ha TBapWHaX YKpaiHCbKOI YepBOHO-PSAGOT MONOYHOI
nopoay, B sKWX TBApWHM 3 BAHHOMOAIOHOK Ta YalonogibHoto
chopMamu BUMEHI 332 MOJIOYHOK MPOLYKTWBHICTIO NepeBaxani
0CcobuH 3 okpyrmnow dopmoto BUMeHi [9]. Ha 3anexHictb Monoy-
HOi NPOLYKTUBHOCTI KOPIB Big iX hopmu BuMeHi BkasytoTb O. B.
Beamenenko [3], O.C. Mapkina [13] 11.3. Cipaubkuit Ta cnisas-
Topu [19]. ABTOpM 3a3Ha4atoTb, WO Anst 36iNbLIEHHS PIBHS
MOMOYHOI NPOAYKTUBHOCTI JOLiNbHO NpoBoauTh Lob6ip kopie 3a
¢opmoto  BumeHi. 0. M. TMonynax, B.T1. Onewko [15],
M. 3. Cipaubkuit Ta cnisasTopu [19] BKasyKTb Ha MOXMMBICTb
CMPSIMOBAHOTO Ha MiABMLLEHHS HAJO0K0 KOPIB ONOCEPEAKOBAHOMo
pobopy 3a okpemuMn MOpdONOriYHUMM 03HaKaMu BUMEHI.

[ns ouiHKM NpuaaTHOCTI KOpiB [0 MALIMHHOTO AOIHHS
BeNuKe 3HaYeHHs MatoTb (PYHKLOHarbHi BMAacTUBOCTI BUM'S, @
came — iHTEHCMBHICTb MosokoBigaaui. Mpu BUBYEHHI QyHKLiO-
HanbHUX BMNACTUBOCTEN BUMEHI HAMW BCTaHOBIMEHO, IO TBapu-
HW Pi3HOT cenekwii pi3HATLCS Mix coboto 3a BennumMHol [060-
BUX Hagoi (Tabn. 3). 3HayHO BUWWMMM CepeaHbOA0D0BMMN
HagosIMM Bif3Haumnacs YopHo-psiba xynoba 3apybixHoi cenek-
Lji. TBapuHW yKpaiHCbKOI cenekLii 3a LM nokasHUKOM nocTyna-
NCS aHanoram ronnaHACbKoro, CXigHo- i 3axigHOHIMeLBKOro
noxomkeHHs signosigHo Ha 3,4; 3,1 i 2,0 kr npu P<0,001, a
KOPOBM ronnaHACLKOI Ta 3axigHOHIMELbKOT Cenekwii nepeBaxa-
N1 poBECHULb CXigHOHIMeLbKoi cenekuii Ha 1,4 (P<0,001) Ta
1,1 kr (P<0,001). KoediLieHT MIHAMBOCTI Li€i 03Hakn 3HaxoamB-
cs B mexax 13,6-19,1 %.

Tabnuysa 3
®yHKUioHanbHi BNacTMBOCTI BUM’Sl KOpIB Pi3HOI cenekuii
Cenekuis
Moraa ronnamacera rezzz) | SOl e eLeta o
M+m Cv Mim Cv Mim Cv Mim Cv
Jlo6oBuit Hafji, Kr 17,8+0,2 19,1 17,540,2 171 16,4+0,2 174 14,440,2 13,6
Yac AoiHHS, XB. 10,440,2 35,3 9,9+0,2 26,5 9,6£0,2 28,1 9,1£0,1 15,6
|HTEHCMBHICTb MOMOKOBIAAAYi, KI/XB. 1,71+0,02 219 1,75+0,01 15,2 1,71+0,01 16,7 1,58+0,01 6,7

Y TBapWH YKpaiHCbKOI Cenekuii TpuBanicTb AOIHHS CTa-
HoBuna 9,1 XB., WO MEHLUE NOPIBHSHO 3 POBECHULAMM rofina-
HOCbkoi cenekuii Ha 1,3 (P<0,001), 3axigHoHiMeLbkoi — Ha 0,8
(P<0,001) Ta cxigHoHimeupkoi - Ha 0,5 xB. (P<0,05). 3a uum
MOKa3HMKOM KOPOBW CXiJHOHIMELIbKOrO MOXOMKEHHS NoCTynanu-
€S TBApUHaMK FONMAHACHKOI Ta 3axiZHOHIMELbKOI cenekuii Ha
0,8 (P<0,01) ta 0,3 xB. BignoBigHO. Y Oeskii Mipi Lie NOSICHIO-
€TBCSA HWXYOK BENUYMHO [O6OBOrO Haf0K0 Y KOPIB CXiAHOHI-
MeLbKOi Ta YKpaiHCbKOI Cenekuii MOpIiBHAHO 3 TBapuHamu ro-

NNaHACLKOro Ta 3axiAHOHIMELEKOTO MOXOMKEHHS.

HalBnLLOI0 IHTEHCMBHICTIO MONOKOBIAAAvI Big3HauMnacs
JopHo-psiba xymoba 3axigHoHiMeLbkoi cenekuii (1,75 kr/xs.), a
HaMHWKYOK — yKpaiHcbkoi cenekuii (1,58 kr/xB.). 3a uum nokas-
HUKOM OCTaHHi MOCTynanucs KopoBaMm ronfaHAChKol, 3axigHo- i
CXiOHOHIMeLbKOi cenekuii BignosigHo Ha 0,13; 0,17 i 0,13 kr/xs.
npu P<0,001, a TBapWHM 3axigHOHIMELLLKOro NOXOMKEHHS nepe-
Ba)kanu pOBECHULb CXiJHOHIMELbKOI Ta ronnaHACkKoi cenekuii
Ha 0,04 (P<0,01) Ta 0,04 kr/xs. (P<0,01).
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KoediLjieHT MIHNMBOCTI iIHTEHCUBHOCTI MOMOKOBIAAaYI Y
kopiB 3apybikHOi cenekuii 3HaxoamBcs B Mexax 15,2-21,9 %, a
Yy TBAPUH BITYU3HAHOT Cenekwii BiH 6yB 3HAYHO HXYMA | CTaHO-
BuB 6,7 %. Bucoka MiHNMBICTb LUBMAKOCTI MOMOKOBIAAAY BKA3ye
Ha MOXNMBICTb €heKTUBHOT CenekLii 3a LM NOKa3HUKOM.

Ha BMCOKY MIHMMBICTb MOKa3HWKIB, O XapaKTepU3yTb
TPUBANICTb MALUMHHOTO AOIHHSA Ta IHTEHCMBHICTb MOMOKOBIAAA-
ui, K y Mexax pasosux AoiHb (17,3-25,4 % ta 22,1-28,2 %), Tak
B i cepenHboMy 3a foby (17,4 Ta 17,2 %) y OOCTimKEHHSX Ha
YKpaiHCbKii ~ 4epBOHO-psAbii  MOMOYHIA  mopoai  BKasye
1. M. XmenbHuuui [22].

MMpy pocCnimpKeHHi Ha yKpaiHCBbKIN YOPHO- Ta YEepBOHO-
pAGI MOMOYHNX, YKPAIHCBKIM YEPBOHI MOMOYHIN, YKpaiHChKIN
Oypilt MONOYHIN, aNLLMPCBKIA Ta FONLUTUHCBKIN NOPOAAX BCTaHO-
BNeHO, Wo 48,7 % KopiB Manu LWBMAKICTb MOMOKOBiggayi Ha
piBHi 1,8-2,19 Kr/xB., NPaKTUYHO B OMHAKOBOI KiNlbKOCTi KOpIB
(18,6 i 18,7 %) iHTeHCMBHICT MOMOKOBIgZaYi cTaHosuna 1,5-
1,79 kr/xB. Ta 2,2 kr/xB. i BinblLe. | nuwe gsi nopogu — ykpaiH-
Cbka YOpHO- Ta YepBOHO-psiba monouHi Mamm no 15 % kopis 3
HW3bKOO IHTEHCMBHICTIO MONOKoBigAaYi — Ao 1,5 Kr/xs. [4].

KoediujeHT kopensiwji Mix 4060BAM HaOEM Ta iHTEHCH-

BHICTO MoMokoBigfadi y kopiB 3apybikHoi cenekuii 6yB
Bif'EMHUM, CTaTUCTMYHO BiporigHUM i konuBaecs Big -0,145
(P<0,05) go -0,238 (P<0,001), a y TBapuH BiTYM3HSHOI Cenekuii
— Hu3bkuM gopatHim i ctaHoeuB 0,174. BcTaHOBMEHO TiCHMN,
[OCTOBIpPHWA 3B'A30K MiX JOBOBMM HafOEM Ta YacoM [OIHHS Y
BCIX AocnimkyBaHux rpynax TBapuH (+0,603 - +0,899 npu
P<0,001 y Bcix Bunagkax).

OnoHOMaKTPHUM  OMCNEPCHUM  aHani3oM BCTaHOBMEHO
Pi3HWiA CTYNiHb BNMBY HOPMU BUMEHI HA MOSIOYHY NPOLYKTMB-
HicTb KkopiB (Tabn.4). Cuna BnnuBy ¢hOpMK BUMEHI Ha Hagii
KopiB ronnaHACLKOI cenekLii, 3anexHo Bif nakTauji, ctaHoBuna
14,3-18,5 % Ta Ha KinbkicTb MonouHoro xwupy — 14-8-20,9 %,
3axigHoHimewbkoi — 9,8-21,4 1a 9,7-20,1, cXigHOHIMELbKOi — 7,5-
22,5 7a 8,3-23,6 i ykpaiHcbkoi cenekuji — 12,6-17,0 Ta 11,9-16,1
% signosigHo npu P<0,05 — P<0,001. 3HayHO Hwx4a cuna
BNAVBY hOPMK BUMEHI BigMiYeHa Ha BMICT Xupy B moroui y
TBApWH rONNaHACHKOI, 3aXiBHOHIMELbKOT Ta YKPAiHChKOI cenek-
Lii. 3anexHo Big nakTawii, BoHa konveanacs 8ig 0,3 0o 7,8 %. Y
KOpiB CXiOHOHIMELbKOI cenekuji Leil nokasHuk OyB BiporigHo
BMLLMM i 3HaxoguBcs B Mmexax 6,5-12,7 % nmpu  P<0,01 -
P<0,001.

Tabnuus 4
Cuna BnnuBy hopMM BUMEHI Ha MOJTIOYHY NMPOAYKTUBHICTb KOPIB, Nx2Etmy
n . Cwna Bnnusy (%) popmm BUMeHi Ha:
aKTaulsa n ™ T T " -
Hagin | BwmicT xupy B Monoui | KinbKicTb MONo4HOro Xupy
FonnaHAcbKa cenekuis
| 232 14,6+2,16** 2,2+1,81 15,7+2,02***
Il 203 14,3+2,03** 3,3£2,00 15,1+£1,99***
Il 182 15,0+2,65** 5,9+2,65* 14,8+2,66***
Buwa 232 18,5+1,75* 2,1+1,76 20,9+1,77**
3axigHoHiMeLbKa cenekuis
I 245 2111 17 1,1£1,22 17,4+1,22"**
Il 231 11,141 37" 0,3+1,39 11,3+1,37***
1 197 9,8+1,85*** 0,4+1,86 9,7+1,84***
Buwa 245 21,4+1,16"** 1,6+1,22 20,11 17"
CxigHOHiMeLbKa cenekuis
| 240 15,1+2,07** 9,8+2,10*** 15,4+2, 07+
Il 214 7,5%1,99* 10,7+1,98*** 8,3+1,99***
Il 182 15,7+2,64** 12,7+2,66*** 15,942 63***
Buwia 240 22,5+1,97** 6,5+2,11** 23,6+2,00***
YkpaiHcbka cenekuis
I 98 12,6+3,19* 5,2+3,18 12,4+3,20*
Il 88 17,043 47" 3,3+3,56 16,1+3,48***
1 81 13,0+3,83* 2,2+3,89 11,9+3,84*
Buwa 98 13,9+3,12** 7,843,117 13,4+3,13**

BucHoBKuM. BCTaHOBIEHO, WO 03HAKM MONOYHOI Npoay-
KTMBHOCTI KOpiB 3anexatb Big ¢opmu BUMEHI. Haisuwmumu
HagosIMW Ta BKXOZOM MOMOYHOTO XMpY XapaKTepuayBanucs
KOPOBY 3 YaLLONOAIBHOK Ta BaHHOMOZIGHOK POPMOI0 MOMOYHOI
3anoau. Cepen YopHO-psiboi Xypobu 3apybixHoi cenekuii Tea-
PWH 3 OKPYrIoKw hopmoto BUMeHi Byno 7-12, a  ykpaiHCbKoi
cenekuii — 26 %. IHTEHCWBHICTb MorokoBigaayi Yy Kopis-
nepBicTOK 3apybixHoi cenekuji craHosuna 1,71-1,75 kr/xs.,

yKpaiHcbkoi cenekuii — 1,58 kr/xe. KoedpiuieHT kopensuii mix
[000BMM HAJOEM Ta HTEHCMBHICTIO MOMOKOBiAZadi y Kopis
3apybixHOi cenekuii 3Haxoguecs B mMexax -0,145 (P<0,05) — -
0,238 (P<0,001), a y TBapuH yKpaiHCbKOi CenekLii cTaHoBWB
+0,174. Cuna BnnuBy ¢)OpMM BUMEHi Ha Hagii KOPIB, 3aneXHOo
Bif, cenekuji Ta nakTauji, konmeanacs Big 7,5 8o 22,5, Ha BMIiCT
xupy — Big 0,3 f0 12,7 Ta Ha KiNbKICTb MOMOYHOrO XWpY — Bif
8,2 00 23,6 %.

Cnucok eukopucmaHoi nimepamypu:
1. Babii H. M. Tocnogapcbko-6ionorivHi 0cobnmBoCTi YOpHO-psABOi Xymobu BiTYN3HAHOI Ta 3apybikHOI cenekuji B ymoBax 3a-
XigHoro perioHy YkpaiHu : auc... kaH. c.-r. Hayk : cnell. 06.02.01. «Po3sefeHHs Ta cenekuis TBapuHy». Kuis-YybuHceke, 2008. 225 c.
2. boiko O.B., ToHuap O.0., CotHiyeHko KO.M., MauynbHuit B.B EcheKTUBHICTb cenekwii 3a eKkCTep’epHUM TUNOM Yy NremiH-

HWUX CTagax MONOYHUX nopia. Po38edeHHS i 2eHeMUKU MBapUH.

2017. Bun. 53. C. 78-84.

3. Beameperko O.B. MonoyHa npogyKTUBHICTb KOPIB 3anexHo Bif pisHuX chakTopiB. Taepilickkuli Haykogutli gicHuk. 2019. Ne
107. C. 119-204. https://doi.org/10.32851/2226-0099.2019.107.27

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

Cepist «TBapyHHULTBOY, BUNYyck 2 (45), 2021

99



4. BuwHescokui J1.B., BoitteHko C.J1., CugopeHko O.B. MoHITOpUHI NpoayKTUBHOCTI BENWKOI poraToi Xyaobu MonoyHux no-
pid B NNEMIHHMX cTagax AocnigHux rocnogapcteax mepexi HAAH Ta pekomenaauii wogo ii nokpaiyenHs. Montaga: MM « Actpasy,
2018. 24 c.

5. Inswenko I'. ., MonynaH HO. I. Mopdonoris i cnagaemicTb BUM'St KOPIB Ta iX 3B’'130K 3 MOJTOYHOK0 NPOAYKTUBHICTHO. Po3-
eedenHs i eeHemuka meapuH. 2014. Ne 48. C. 68-80.

6. Knonetko H. 1. Mopdonoriuri 0cobnmBocTi BUM'S yKpaiHCbKOi YOPHO-psS00i MOMOYHOI Xy400u 3a BUKOPUCTAHHS! FOMLWTHH-
Cbkoi xyno6bu. 36ipHuUK Haykogux npaub BiHHUUbKO20 HauioHanbHO20 agpapHoeo yHigepcumemy. 2012. Ne 3 (61). C. 107-111.

7. KoryT M. I. TMopiBHsnbHa oujiHka MOPEONOriYHMX 03HaK BUMEHIKOPIB CUMEHTaNLCLKOI KOMGiHOBaHOI nopoau. lepedeipHe
ma aipcebke 3emnepobemeo i meapurHUUmMeo. 2018. Bun. 64. C. 162-171. https://www.doi.org/10.32636/01308521.2018-(64)-14

8. Kociop J1.T., bopuy O.B., Miposa J1.B. MonoyHa npoayKTUBHICTb Ta NOKa3HWKM MOMOKO BUBEAEHHS KOPIB Pi3HOrO BiKy yKpa-
iHCbKOI YOPHO-psIBOi MOMOYHOI Ta rONMWTUHCHLKOT Nopoau. TexHonozis eupobHUYmMea i nepepobku npodykuii meapurHuymea: 36.
Hayk. npaub. bina Llepksa, 2012. Bun. 7 (90). C. 105-107.

9. Kysis M.I. MpogykTueHi Ta GionoriyHi 0CoBNNBOCTI KOPIB YKPAIHCHKOI YEPBOHO-PABOI MOMOYHOI NOPOAM Pi3HUX FEHOTUNIB.
Haykosuti sicHuk JIHYBMBT im. C. 3. Nxuypkoeo. 2009. T. 11, Ne 3 (42), Y. 2. C. 277-280.

10. Kysi M. |. MopdonoriuHi Ta (yHKLiOHanbHI BNAacTMBOCTI BUMEHI KOPIB YKPaiHCbKOI YOpHO-psib0i MOMOYHOI Mopoau B
yMOBaX 3axigHoro perioHy YkpaiHu. BicHuk CyMCbK020 HauioHabH020 a2papHoeo yHigepcumemy. Cepisi « TeapuHHUUmeo». 2016.
Bun. 5 (29). C. 63-66.

11. NakuH . ®. BruomeTtpms. M.: Bricwwas wkona, 1990. 352 c.

12. Niwyk C.T". MopiBHsAMbHa OLiHKa MOPEONOriYHNX 03HAK Ta (DYHKLOHANbHINX BMIACTUBOCTEN BUM'S Y KopiB. 36ipHUK HayKo-
8ux npaup lModinbcbko20 depxagHo20 agpapHO-mexHidHo20 yHisepcumemy. 2016. Bun. 24. Y. 1. C. 145-150.

13. MapkiHa O.C. OujHKa TeXHONOrYHMX SKOCTEi KOpIB creLjianisoBaHMX MOMOYHUX nopid. BicHuk CymcbK020 HauioHanbHo-
20 aepapHoz0 yHisepcumemy. Cepis « TeapurHuymeo». 2014. Bun. 2/1 (24). C. 168-172.

14. Omenbkosud C. 1. Mopo-thyHKLiOHaNbHI BIACTUBOCTi BUM'S KOPIB YKPAIHCLKOI YOPHO-psI6OI MOMOYHOT NOPOAW PisHMX
BUpoGHUUMX TUniB. Haykosul gicHuk JIHYBMBT im. C. 3. Mxuypkoeo. 2008. T. 10, Ne 2 (37), 4.3. C. 105-110.

15. MonynaH 0. ., Onewwko B. M. Mopdonoriyni 0cobnnBocTi BUM'S KOPIB MOMOYHMX MOPIA Ta iX 3B'A30K 3 HAOOEM. BicHUK
CymcbK020 HaujoHanbHo20 agpapHo20 yHigepcumemy. Cepisi « TeapurHuymeo». 2015. Bun. 2 (27). C. 21-27.

16. TMoHbko J1. T1. MopdonoriyHi Ta dyHKLioHamnbHi BNaCTMBOCTi BUMEHI TBapWH Pi3HUX MiHi yKpaiHCbkoi YopHO-psiboi Moro-
4HOI nopogw. BicHuk Cymcbk020 HaujioHanbHo20 agpapHozo yHisepcumemy. Cepisi « TeapuHHuymeoy. 2014. Bun. 7 (26). C. 68-71.

17. Mponosa O. J1. MopdonoriyHa oujHKa BUMEHI KOpiB YKPAIHCBKOI YePBOHOI MOMOYHOT MOPOAW Pi3HOMO BiKY NEPLUIOrO OCi-
MeHiHHS. BicHuk CymcbK020 HauioHanbHo20 agpapHo20 yHisepcumemy. Cepisi « TeapunHuymeo». 2014. Bun. 2/2 (25). C. 89-92.

18. PomaHerko O. A., LLiep6aTiok H. B., Koctaw B. b. MopdhodyHKLjoHanbHi BNacTUBOCTi BUMEHI i MONOYHA MPOAYKTUBHICTb
KOpiB MOAINbCHKOr0 3aBOACLKOr0 TUMY YKpaiHCbKOi YopHO-psboi MonoyHoi nopoan. Mamepianu Il MixHapoOHOI Hayko80-npakmuyHoi
KoHGbepeHuii. «30omexHiyHa Hayka: lcmopis, npobnemu, nepcnekmueuy. Kam'sHeup-Moainbcokui, 2012. C. 239-241.

19. Cipauskuii . 3., depeny M. B., denoposnd €. |. GyHKLioHanbHi BMACTMBOCTI BM'S KOPIB 3aXiAHOTO BHYTPILIHLOMOPOA-
HOrO TUMY YKPaiHCbKOI YOPHO-psI60i MOMoYHOI nopoau. BicHuk CyMCbK020 HaujioHanbHo20 agpapHo20 yHigepcumemy. Cepisi « Tea-
puHHuymeoy. 2006. Bun.10 (11). C. 113-121.

20. CraBeubka P., Knonenko H. XapaktepucTuka BUM'St KOpIB YKpaiHCbKOT YOpHO-psi00i MOMOYHOT nopoay. TeapuHHULMeo
Ykpainu. 2015. Ne 12. C. 15-20.

21. Craseubka P. B., KnoneHko H. |. MopdonoriuHi BnactuBoCTi BUM'S KOPIB YKPAIHCBKOT YOPHO-PsiB0i MOMOYHOI nopoam 3a
BOMPHOrO CxpeLLyBaHHs. PossedenHs i eeHemuka meapuH. 2016. Ne 51. C. 153-160.

22. XmenbHuumia 1. M. MopdonoriyHi Ta ¢hyHKLiOHanbHi 3MiHW BUMEHI KOpiB Y NpoLeci JoiHHS. Haykosul eicHuK JIbsigchbKoi
HaujioHanbHoi akademii semepuHapHoi meduyunu im. C.3. Nxuyskoeo. 2003. Tom 5 (3), Y. 3. C. 82-88.

23. Alic Ural D., Baritci I. Determination of relationship between some udder and body traits of Holstein cows by canonical
correlation analysis. Kocatepe Veterinary Journal. 2013. Vol. 6 (1). P. 11-17. https://doi.org/10.5578/kv|.5476

24, Bardakcioglu H. E. Sekkin S., Oral Toplu H. D. Relationships between some teat and body measurements of Holstein
cows and sub-clinical mastitis and milk yield. Journal of Animal and Veterinary Advances . 2011. Vol. 10 (13). P. 1735-1737.
https://doi.org/10.3923/javaa.2011.1735.1737

25. Crossbreds of Jersey x Holstein compared with pure Holsteins for production, fertility, and body and udder measure-
ments during first lactation / Heins B. J., Hansen L. B., Seykora A. J., Johnson D. G., etal. J. Dairy Sci. 2008. Vol. 91. P. 1270~
1278. https://doi.org/10.3168/jds.2007-0564

26. Ga3parik M., Duchacek J., Stadnik L., Tanin V. Impact of a Wide Range of Teat Lengths on Udder Health and Milking
Time in Holstein Cows. Scientia agriculturae bohemica. 2019. Vol. 50 (2). P.80-88. https://doi.org/10.2478/sab-2019-0012

27. Genetic associations of in-line recorded milkability traits and udder conformation with udder health / Carlstrém C.,
Strandberg E., Johansson K., Pettersson G., etal. Acta Agriculturae Scandinavica, Section Animal Science. 2016. Vol. 66. P. 84—
91. https://doi.org/10.1080/09064702.2016.1260154

References:

1. Babiy N.M. 2008. Hospodarsko-biolohichni osoblyvosti chorno-riaboi khudoby vitchyznianoi ta zarubizhnoi selektsii v
umovakh zakhidnoho rehionu Ukrainy [Economical and biological peculiarities of Black-and-White cattle of domestic and foreign
selection in the conditions of Western Ukraine] : dys... kan. s.-h. nauk : spets. 06.02.01 «Rozvedennia ta selektsiia tvaryn». Kyiv-
Chubinske. 225 s.

2. Boiko 0.V., Honchar O.F., Sotnichenko Yu.M., Machulnyy V.V. 2017. Efektyvnist selektsii za eksteriernym typom u ple-

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcuteTty

100

Cepin «TBapUHHULTBOY, BUNyck 2 (45), 2021


https://doi.org/10.5578/kvj.5476
http://dx.doi.org/10.3923/javaa.2011.1735.1737
https://doi.org/10.3168/jds.2007-0564
https://doi.org/10.2478/​sab-2019-0012
https://doi.org/10.1080/09064702.2016.1260154

minnykh stadakh molochnykh porid [Efficiency of selection by exterior type in the breeding herds dairy breeds]. Rozvedennia i
henetyky tvaryn. Issue. 53. pp. 78-84.

3. Vedmedenko O.V. 2019. Molochna produktyvnist koriv zalezhno vid riznykh faktoriv [Milk production of cows depending on
various factors]. Tavriiskyi naukovyi visnyk. Ne 107. pp. 119-204. https://doi.org/10.32851/2226-0099.2019.107.27

4 Vyshnevskyi L.V., Voitenko S.L., Sydorenko O.V. 2018. Monitorynh produktyvnosti velykoi rohatoi khudoby molochnykh
porid v pleminnykh stadakh doslidnykh hospodarstvakh merezhi NAAN ta rekomendatsii shchodo yii pokrashchennia. Poltava; PP
«Astraia», 24 s.

5. llyashenko G. D., 0 Polupan Yu. P. 2014. Morfolohiia i spadaiemist vymia koriv ta yikh zviazok z molochnoiu
produktyvnistiu [Cow udder morphology and size fall and their connection to the milk productivity]. Rozvedennia i henetyka tvaryn.
Issue 48. pp. 68-80.

6. Klopenko N. I. 2012. Morfolohichni osoblyvosti vymia ukrainskoi chorno-riaboi molochnoi khudoby za vykorystannia hol-
shtynskoi khudoby [Morphological features the udder of the Ukrainian black-pied, suckling cattle for the use of golshtinskogo cattle].
Zbirnyk naukovykh prats Vinnytskoho natsionalnoho ahrarnoho universytetu. Ne 3 (61). pp. 107-111.

7. Kohut M. 1. 2018. Porivnialna otsinka morfolohichnykh oznak vymenikoriv symentalskoi kombinovanoi porody [Compara-
tive assessment of udder morphological signs of simultal combined breed cows]. Peredhirne ta hirske zemlerobstvo i tvarynnytstvo.
Issue. 64. pp. 162—171. https://www.doi.org/10.32636/01308521.2018-(64)-14

8 Kosior L.T., Borch O.V., Pirova L.V. 2012. Molochna produktyvnist ta pokaznyky moloko vyvedennia koriv riznoho viku
ukrainskoi chorno-riaboi molochnoi ta holshtynskoi porody [Dairy cow performance and speed of milk of cows of different age of
ukrainian black-spotted and holschtyn breeds]. Tekhnolohiia vyrobnytstva i pererobky produktsii tvarynnytstva: Zb. nauk. prats. Bila
Tserkva. Issue. 7 (90). pp. 105-107.

9 Kuziv M.1. 2009. Produktyvni ta biolohichni osoblyvosti koriv ukrainskoi chervono-riaboi molochnoi porody riznykh heno-
typiv [Economic and biological particularities of cows of Ukrainian red and white breed of different genotypes]. Naukovyi visnyk
LNUVM taBT im. S. Z. Hzhytskoho. T. 11, no 3 (42), ch. 2. pp. 277-280.

10 Kuziv M. I. 2016. Morfolohichni ta funktsionalni vlastyvosti vymeni koriv ukrainskoi chorno-riaboi molochnoi porody v umo-
vakh zakhidnoho rehionu Ukrainy [Morphological and functional properties of cows udder in Ukrainian black and white dairy cattle in
west Ukraine region]. Visnyk Sumskoho natsionalnoho ahrarnoho universytetu. Seriia « Tvarynnytstvox. Issue. 5 (29). pp. 63-66.

11. Lakyn H. F. 1990. Byometryia [Biometrics]. M.: Vysshaia shkola 352 s.

12. Lishchuk S.H. 2016. Porivnialna otsinka morfolohichnykh oznak ta funktsionalnykh vlastyvostei vymia u koriv [Compari-
son of morphological characteristics and functional properties of the udder in cows]. Zbirnyk naukovykh prats Podilskoho derzhavno-
ho ahrarno-tekhnichnoho universytetu Issue. 24. ch. 1. pp. 145-150.

13. Marykina O.S. 2014. Otsinka tekhnolohichnykh yakostei koriv spetsializovanykh molochnykh pored [Assessment process
qualities of specialized cow’s milk breeds]. Visnyk Sumskoho natsionalnoho ahrarnoho universytetu. Seriia « Tvarynnytstvo». Issue.
2/1 (24). pp. 168-172.

14. Omelkovych S. P. 2008. Morfo-funktsionalni vlastyvosti vymia koriv ukrainskoi chorno-riaboi molochnoi porody riznykh
vyrobnychykh typiv [Morphological and functional characteristics of the udder of Ukrainian black-and-white dairy cows belonging to
various industrial types]. Naukovyi visnyk LNUVMtoBT im. S. Z. Hzhytskoho. T. 10, no 2 (37), ch.3. pp. 105-110.

15. Polupan Yu. P., Oleshko V. P. 2015. Morfolohichni osoblyvosti vymia koriv molochnykh porid ta yikh zviazok z nadoiem
[Morphological features of cow’s udder of dairy breeds and their relationship with milk yield]. Visnyk Sumskoho natsionalnoho ahrar-
noho universytetu. Seriia « Tvarynnytstvoy. Issue. 2 (27). pp. 21-27.

16. Ponko L. P. 2014. Morfolohichni ta funktsionalni vlastyvosti vymeni tvaryn riznykh linii ukrainskoi chorno-riaboi molochnoi
porody [Morphological and functional properties of cattle’s udder of different lines of Ukrainian black-and-white dairy breed]. Visnyk
Sumskoho natsionalnoho ahrarnoho universytetu. Seriia « Tvarynnytstvoy. Issue. 7 (26). pp. 68-71.

17. Pronoza O. L. 2014. Morfolohichna otsinka vymeni koriv ukrainskoi chervonoi molochnoi porody riznoho viku pershoho
osimeninnia [Morphological evaluation the udder Ukrainian red dairy cow breed, depending on age at first insemination]. Visnyk
Sumskoho natsionalnoho ahrarnoho universytetu. Seriia « Tvarynnytstvoy. Issue. 2/2 (25). pp. 89-92.

18. Romanenko O. A., Shcherbatiuk N. V., Kostash V. B. 2012. Morfofunktsionalni vlastyvosti vymeni i molochna produktyv-
nist koriv podilskoho zavodskoho typu ukrainskoi chorno — riaboi molochnoi porody [Morphofunctional properties of the udder and
milk productivity of cows of podilskyj factory type of the Ukrainian black-and-white dairy breed]. Materialy Il mizhnarodnoi naukovo-
praktychnoi konferentsii «Zootekhnichna nauka: Istoriia, problemy perspektyvy». Kamianets-Podilskyi, pp. 239-241.

19. Siratskyi Y. Z., Ferents L. V., Fedorovych Ye. . 2006. Funktsionalni vlastyvosti vymia koriv zakhidnoho vnutrishnoporod-
noho typu ukrainskoi chorno-riaboi molochnoi porody [Functional properties of udder of cows of western intrabreed type of Ukrainian
black-and-white dairy breed]. Visnyu Sumskoho natsionalnoho ahrarnoho universytetu. Seriia « Tvarynnytstvo». Issue 10 (11). pp.
113-121.

20. Stavetska R., Klopenko N. 2015.Kharakterystyka vymia koriv ukrainskoi chorno-riaboi molochnoi porody [Characteristics
of the udder of Ukrainian black-and-white dairy cows]. Tvarynnytstvo Ukrainy. no 12. pp. 15-20.

21. Stavetska R. V., Klopenko N. I. 2016. Morfolohichni vlastyvosti vymia koriv ukrainskoi chorno-riaboi molochnoi porody za
vbyrnoho skhreshchuvannia [Udder morphological characteristics of Ukrainian black-and-white dairy breed under absorbing cross-
breeding]. Rozvedennia i henetyka tvaryn. no 51. pp. 153-160.

22. Khmelnychyi L. M. 2003. Morfolohichni ta funktsionalni zminy vymeni koriv u protsesi doinnia [Morphological and
functional changes in the udder of cows during milking]. Naukovyi visnyk Lvivskoi natsionalnoi akademii veterynarnoi medytsyny im.
S. Z. Hzhytskoho. T. 5 (3), ch. 3. pp. 82-88.

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

101

Cepist «TBapyHHULTBOY, BUNYyck 2 (45), 2021


https://doi.org/10.32851/2226-0099.2019.107.27

23. Alic Ural D., Baritci I. Determination of relationship between some udder and body traits of Holstein cows by canonical

correlation analysis. Kocatepe Veterinary Journal. 2013. Vol. 6 (1). P. 11-17. https://doi.org/10.5578/kv}.5476
24. Bardakcioglu H. E. Sekkin S., Oral Toplu H. D. Relationships between some teat and body measurements of Holstein

cows and sub-clinical mastitis and milk yield. Journal of Animal and Veterinary Advances . 2011. Vol. 10 (13). P. 1735-1737.
https://doi.org/10.3923/javaa.2011.1735.1737

25. Crossbreds of Jersey x Holstein compared with pure Holsteins for production, fertility, and body and udder measure-
ments during first lactation / Heins B. J., Hansen L. B., Seykora A. J., Johnson D. G., etal. J. Dairy Sci. 2008. Vol. 91. P. 1270-
1278. https://doi.org/10.3168/jds.2007-0564

26. GaSparik M., Duchadek J., Stadnik L., Tancin V. Impact of a Wide Range of Teat Lengths on Udder Health and Milking
Time in Holstein Cows. Scientia agriculturae bohemica. 2019. Vol. 50 (2). P.80-88. https://doi.org/10.2478/sab-2019-0012

27. Genetic associations of in-line recorded milkability traits and udder conformation with udder health / Carlstrom C.,
Strandberg E., Johansson K., Pettersson G., et al. Acta Agriculturae Scandinavica, Section Animal Science. 2016. Vol. 66. P. 84-91.
https://doi.org/10.1080/09064702.2016.1260154

Kuziv Markiyan Ihorovych, Doctor of Science in Agriculture, Senior Research Fellow

Fedorovych Yelysaveta lllivna, Doctor of Science in Agriculture, professor, Corresponding Member of NAAS

Kuziv Nataliya Mykhailivna, Candidate of Sciences

Fedorovych Vitaliy Vasylyovych, Doctor of Science in Agriculture, Senior Research Fellow

Institute of Animal Biology NAAS (Lviv, Ukraine)

Form and functional properties of the udder of the black-and-white cattle of different selectio

The form and functional properties of the udder of Black-and-White cattle of Dutch, West German, East German and Ukraini-
an selection and their connection with dairy productivity were studied. It is established that among the Black-and-White cattle of
Dutch selection 66% of cows had a cup-shaped udder, 22 - bath-shaped and 12% - round, among West German - 66, 23 and 11%,
East German - 71, 22 and 7% and Ukrainian selection - 50, 24 and 26% respectively. Animals with cup-shaped and bath-like form of
the udder had the highest milk yields. Among the animals of Dutch selection of cows with these forms breast milk, depending on
lactation, prevailed over individuals with a rounded form of udder by 401-1424 kg, West German selection — by 1386-2747 kg, East
German selection - by 546-1396 kg and Ukrainian selection - by 167-788 kg at P & It; 0.05-0.001 in most cases. Among the animals
of West German selection, cows with cup-shaped udder had highest fat content in milk, and East German selection - in cows with a
rounded form of udder. No dependence was found in animals of Dutch and Ukrainian selection the above indicator of the form of
udder. Animals of Dutch, East and West German origin selection prevailed animals of Ukrainian selection by daily milk yield, by 3.4;
3.1 and 2.0 kg at P<0.001, and cows of Dutch and West German selection predominated East German selection by 1.4 (P<0.001)
and 1.1 kg (P<0.001), respectively. Coefficient of the variability of this feature was in the range of 13.6-19.1%. The intensity of milk
production in cows - the firstborn of foreign selection was 1.71-1.75 kg / min., Ukrainian selection - 1.58 kg / min. The coefficient of
variability of the intensity of milk production in cows of foreign selection was in the range of 15.2-21.9%, and in animals of domestic
selection it was much lower and amounted to 6.7%. Correlation coefficient between daily milk yield and milk production intensity in
foreign cows selection was negative, statistically significant and ranged from -0.145 (P<0.05) to -0.238 (P<0.001), and in animals of
domestic selection - low positive and was 0.174. Strength of influence of udder form on the yields of cows, depending on selection
and lactation, ranged from 7.5 to 22.5, on the fat content in milk - from 0.3 to 12.7 and the amount of milk fat - from 8.3 to 23.6%.

Key words: Black-and-White cattle, selection, milk productivity, udder form, intensity of milk production, strength of influ-
ence.
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Y cmammi HasedeHa ouiHka mexHiku 2odieni criyxbosux cobak 8 ymogax HasyarnbHoi nabopamopii kiHonoail Moniceko20o

HauioHanbH020 yHigepcumemy. AHanizyroyu 3simu nabopamopii KiHonoeii, cnid giomimumu, wo Kinbkicmb ma nopoOHuli cknad
cobak 3a ocmarHi 3 poku hocmynoso 36inbuwyemscs i Ha KiHeub 2020 poky cmaHosumb. Himeubka eig4apka — 10 2onis, CepedHbo-
asiamceka eig4apka — 4, Jlabpadop — 4, Camoi0 -2, anmamuHeub — 1 2onosa. OcHogy pauioHy dns cryxbosux cobak 3aliMaomb
KOPMU MBapUHHO20 NOXOOXeEHHS (Cybnpodykmu, M'Cco, MOSTOKO ma MOSI04HI nPOOYKMU, XUp MeapuHHUL), POCIUHHO20 NOXOOXeH-
Hs1 (Kpyna eigcsiHa, AYMiHHa, NWOHO, 080Yi), MOpCchka puba abo mopenpodykmu, miHepanbHi 0obasku (Kicmkose 6OPOWHO, Ciflb
KyXOHHa), eimamiHHi npenapamu (mempasim, kamo3as). B ymosax HagyasnbHoi nabopamopii cobaku xapyyromscs dsidi Ha doby —
ypaHyi i y eeyepi, npubnusHo 3a 1,5 200uHu Ao sukoHaHHs cryxbosux 0608’a3kie i yepe3 30-60 xsunuH nicrsi pobomu. [00igns
cobak 3anexums 8i0 po3nopsdky dobu. CobakaM, siki OXOPOHAMbL MepUMopIto y HidHi Yacu eodysaHHsi npogodsms 3a 80-120
xeunuH 0o pobomu, a 3paHKy nicris moao, AK ix 3HAIU 3 OXOPOHU hicnisi 8idno4uHKy. HanyearHs cryx6o8ux cobak 6e3 06MexXeHb.
Pesynbmamu docnidxerHs kposi 00800simb HaMm Npo me, Wo 8Ci (hi3ionoeiyHi Npoyecy 8 opaaHiami meapuH 8idbyearmbCs Hop-
ManbHo, be3 8idxuneHs. [pu po3paxyHkax eKOHOMIYHOT ehekmueHocmi HagedeHi daHi 2080pIMb NPO Me, WO 8UMpPamu Ha payioHu
200ieni meapuH y hepiodi cnokoto Ha 2115 apuseHb MeHwi, HiX y cobak, siki UKOHyroMb cryx608i 0608’a3KuU. Lle nosicHioembesi
muM, Wo meapuHu, siKi 3anydeHi Ha 0XopoHy 06°ekmis, mepumopiti, sumpadatoms 3Ha4Ho binbwe eHepeil ma nompebyoms nid-

guLeHy nompeby y nNoXUBHUX peyosuHax (M'saco, puba).

Knroyoei cnosa: Himeubka sisyapka, mexHika 2odieni, cryx606i cobaku, ympumaHHs, payioH, M'aco, puba, kpyna, 0obaeku,

NOKa3HUKU Kpo8i, eKOHOMIYHa eqhekmuBHICMb.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.15

Yxe pocutb 6arato pokie HiMelbka BiBYapka € Hauno-
nynsipHilLoo nopogoto B €Bponi. MonynspHiCTL AaHoi nopoau
MOXHa MOSICHUTM TUM, WO Us cobaka yHiBepcanbHa: poboua,
CMOPTMBHA, OXOPOHHA, MOBOAMp abo MPOCTO XOPOLUMIA ApYr.
Kpim TOro, BOHa nerko NpUCTOCOBYETbCA A0 OyAb-SIKMX YMOB.
[yxe BuTpuBana, npote notpebye NpaBUMbHOTO AOrnsgy Ta
XapuyBaHHs [1,2].

Himeubka BiBYapka — po3ymHa, bescTpallHa TBapuHa 3
Byxe MiuHuMK wenenamu. Bowa BignosiganbHa, xopobpa Ta
ineansHa ans cnyx6oBoro cobakiBHuuUTBa [3,4].

IcTopisi nopoau HapaxoBye He OAHY COTHIO pokiB. pea-
kamu HiMeLbKMX BiBYapoK Oynu, MOXnMBO, nepwi cobaku-
nactyxu Ta coepmepcbki cobaku. [loBrui Yac nopoga opmysa-
nacs ctuxinHo. B ocHoBHOMY cobak yTpumyBanu nacTyxu.
BoHu Bigbupanu cobak 3 Halkpawmmn pobounmu skocTsmu. B
[aHuih Yac He iCHYe [JOKYMEHTIB, SIKi CBig4aTh NP0 CTAHOBMEHHS!
nopoau. Ak B MUHYNOMY, TaK i Tenep HimMeLbki BiBYapku BBaXa-
I0TbCS HaPO3yMHiILLMMK cobakamu [5,6].

Himewbki BiBYapkn — 6€3CTpalUHi i MyxHi cobaku. BoHu
BMEBHEHI Y CBOIX CUMax, AyXe PO3yMHi, HACTOPOXeEHI | 3ocepe-

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

[xKeHi. BoHW nerko nigaatTbes ApecupyBaHHIo. Woro Haiikpalie
pO3MOYNHATL Y paHHBEOMY BiLli [7].

HaWLiHHILLMMK SIKOCTSMM YNCTOMOPOAHOI HIMELbKOi BiB-
YapKy € CUMbHUIA TUN HEPBOBOI LIANBHOCTI, YBAXHICTb, CIYXHS-
HICTb, BIPHICTb i HEMIgKYMHICTb, @ TaKOX CMINMBICTb, GOMOBUIA
IHCTWHKT i 3nobHicTb. Lii skocTi pobnsats ii ayxe uiHHOW coba-
KOO B Liinomy, i 0cobnmeo [o6pe NpUCTOCOBAHOK A0 BUKOHAHHS
KapaysbHUX, OXOPOHHMX, 3aXMCHUX | CyNPOBOMKYHOUMX 3aBAaHb.
Y uux cobak gobpe pO3BMHYTMI HIOX, BOHM ©€3 mepeHanpyru
CMOKIMHO iayTb MO CRigy, OnyckaluW Hic Maixe 4O 3emni, Le
pobuTh iX NpUgaTHUMM | ANs NOLLYKOBOI Ta iHWoi poboTu [8].

BpaxoBytoun BuLle 3a3HayeHe, METOK Hawux Jocni-
IXKeHb € OujHka TeXHikW rogiBni Ta YTPUMaHHs cryx0oBux
cobak B ymoBax HaB4YanbHoi nabopartopii kiHonorii Monicbkoro
HaLlioHabHOro YHiBEpCUTETY.

Matepianu Ta metoau pocnimkeHHs. Matepianom
JocnimxeHb Bynu cnyxbosi cobaku nopoau HiMeLbka BiBYapka,
3BIT HaBYanbHOi nabopartopii kiHoMorii, npouecH, Lo BUKOPUC-
TOBYIOTbCS Mif 4ac rodiBfi, YyTPUMaHHS, po3gaBaHHs KOpMiB,
BOZOHanyBaHHs. [py HanuCaHHi CTaTTi BUKOPUCTOBYBaAMNM aHa-
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NiTUYHI, 300TeXHiYHi, BiOXiMiYHI Ta po3paxyHKOBI MeTOAM AOCHi-
[KeHb 3a 3ararnbHO NPUAHATUMU METOANKAMMU.

Pesynbtat pocnigkeHHs. KopmoBuin pauioH Aans
cnyxbosux cobak B yMoBax HaBuanbHoi nabopatopii kiHonorii

po3pobnsioTh 3rigHO HOpM, 0BOB'A3KOBO MpU LIbOMY BpaxoBy-
t0Tb HaBaHTaXEHHS Ha cobaky. Y Tabnuui 1 HaBeaeHi kopmu Ta
[060Bi BUTPaTK, SKi CTAHOBNATH OCHOBY paLioHy Ans cnyx6o-
BUX coDaK B yMOBax HaB4anbHoi nabopatopii kiHonorii.

Tabnuys 1
Butpatu kopmiB gns cnyx60Bux cobak
HasBa kopmy KinbkicTb, r
TBapWHHOTO NOXOMKEHHS:
M'SICO 2 KaTeropii (ANoBMYMHA, KOHWUHA) 300-500
cy6. npogyKTn 400-600
MOJIOKO, CMpOBaTKa 200-500
KUP TBAPUHHUI 15-25
Xup pub'aumin 15-25
PocnnHHOro NoxomKeHHs:
Kpyna BiBCsHa 300-600
Kpyna s4mMiHHa 300-600
MLIOHO 300-600
MOPKBa, kKapTonns, 6ypsik, 3eneHb 200
MinepanbHi fo6aBku:
kicTkoBe 60pOLLIHO 15-25
Cinb KyXOHHa 15-25
BitaminHi npenapatu:

TETPaBIT 1 mn Ha 10 kr Baru
kato3an 1 mn Ha 10 kr Baru

IHWi Kopmu:

pnba Mopcbka 200-500

Ak BUAHO 3 AaHOT TabnuLi OCHOBY paLlioHy ans cnyxbo-
BMX CobaK 3aiiMaloTb KOPMU TBApPUHHOTO NOXOKEHHS (Cybnpo-
LYKTW, M'SICO, MOJIOKO Ta MOJIOYHi MPOAYKTW, XWUP TBAPWUHHWIA),
POCIMHHOTO MOXOXEHHs (Kpyna BIBCAHA, SYMiHHA, MLUOHO,
0BOui), Mopcbka puba abo MopenpoaykTu, MiHepanbHi 406aBkK
(kicTkoBe HOPOLLHO, Ciflb KyxOHHA), BiTaMiHHi NMpenapatu (TeT-
paBiT, kato3an).

Cnig BigmiTUTK, WO npW BiACYTHOCTI M'Aca MOro 3ami-
HiolTb abo cybnpoaykTamm abo Mopenpoayktamu, abo gakTb
no 50% M'aca Ta pubu. 3 BUKOPUCTaHMX KOPMIB cobakam roTy-
t0Tb M'SICHI Cynn. MonouHi NpoayKTU AakoTb OKpeMo He Ginblue
[BOX pasiB Ha aoby.

Y Tabnuui 2 HaBefeHwit pauioH rogieni ans cnyx0osux
cobak y nepiog BUKOHaHHs cryx6oBux 060B’A3KiB.

FAk BUAHO 3 AaHOi Tabnuui OCHOBY paLioHy CKnmagakTb
KOPMM TBAPUHHOTO MOXOMKEHHS (M'ACO ANOBUYMHK 2 KaTeropii,
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pnba MOpCbKa), a TakoX KOPMI POCIMHHOTO MOXOMKEHHS (Kpyna
BiBCSiHA, kapTonns, MOpKBa, Oypsik) Ta 4obaBkn (Cinb KyXOHHa,
pnb'sunin xmp, KicTkoBe BOPOLLHO), BiTaMiHHMI npenapat TeT-
paBiT (yCyHeHHs gediuuTi BiTaminia B1 Ta B2 Ta katosan, sikin
BUKOPUCTOBYIOTb AN NPOMINaKTUKX Ta NiKyBaHHA BipYCHUX
iHekuin: napBoBipyC, KOpOHaBipyc, afeHosipyc, yyma. Jliky-
BaHHs1 Ta npodinakTuka GakTepianbHNUX iHeKUin. TocTpi renb-
MiHTO3W. KpoBonapaautapHi xsopobu: niponnasmo3 (6abesios),
remobapToHeNnnb03, epnixios, aHannasmo3. 3axBOPHBAHHA
LKipU: aTUMOBWA AEpMaTUT, OEMOAEKO3, nuwan, XBopobu
pyXOBOro anapary.

Cnig BigMiTUTW, WO Yy paLlioHi ans cobak Npu BUKOHaHHI
cnyxboBux 0DOB'A3KIB He BUCTayae NErkonepeTpaBHNX BYyrie-
BOAiB (- 65,4 r), a TakoX cupoi kniTkouHM (-14,3 ) Ta BiTaMiHy
A (-504 wr). Bei iHWi NOKa3HWKM 3HAXOAATLCS Y Mexax Aomyc-
TUMUX HOpM. [laBaHka kopMy cknagana — 1451 rpam.
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Tabnuys 2
PauioH ropisni cnyx60Bux cobak y nepioa BUKOHaHHA cnyx60Bux 060B’A3KiB,

K. M. 40 kr
Mictutbea B pauioHi
Cknap pauioHy Kre eHeprisi, | 6inok, nerkonepeTpaBHi | KNiTKOBUHa, Bir. Bir.
Kopmy, r KK r xup, T Byrnesoau, r r Ca,r P.r Amr | O, mr
Hopma 9165 203 45 363 24 105,6 88,0 | 4000 | 280
M'SICO SNOBWUYUHM 2 KaTeropist 300 1806 60,6 21 - - 87 96 | 2100 9
Kpyna BiBCsHa 400 5776 476 | 232 261,6 6,8 10,8 9,2 376 44
kapronng 70 300 2 0,1 19,7 1 0,7 4.8 - -
MOpKBa 70 106 1,1 0,1 6 1 39 42 420 -
6ypsik cTonosui 60 120 1,2 - 9,8 0,9 23 3,2 - -
pnba Mopcbka 500 1360 86,5 33,5 - - 50,5 43 50 20
Ciflb KyXOHHa 15 - - - - - - - - -
prb'sumit Kup 15 420 - 15 - - 1 1,2 600 200
kicTkoBe 60POLLHO 15 225 51 2.1 0,5 - 32 20 - -
TeTpaBiT* 3wmr - - - - - - - - -
kato3an” 3mn - - - - - - - - -
Bcboro MicTuTbCs B paLlioHi 1451 10113 | 2041 95 297,6 97 109,9 952 | 349 | 273
+ [10 HOPMK - +948 +1,4 +50 - 65,4 -14,3 +4,3 +7,2 | -504 -7

*Tempasim (1 mabnemka micmums 3 mMe eimamiy B1 ma 3 me eimamixy Bs).
*Kamo3zan — micmums y cknadi 6ymacpochar — 10 2 Ha ¢pnakor 100 mn;

LliaHokobanamin (BiTamiH B12) — 5 wmr. [lokasaHHs: | epnixio3, aHannasmo3. 3axBOpIOBaHHS LKIpU: aTMNoBMi AepMa-
BipycHi iHdbekuii:napeoBipyc, KOpOHaBipyC, afleHOBipyC, Yyma. | TWT, AEMOAEKO3, NuLLal, XBOpobu pyXxoBOro anapary.
BaktepuanbHi iHcekuii. FocTpi renbmiHTO3u. KpoBonapasuTapHi Y 1abnuui 3 HaBeaeHwit palioH roaieni cnyx60BKX co-
xBopobu:  miponnasmo3  (6abesios), remobapToHennbo3, | 6aky nepiog cnokoto, xmea maca — 30 kr.

Tabnuus 3
PauioH rogisni cnyx60Bux cobak y nepio cnokow, x.M. 30 kr
MicTutbCA B pauioHi
Cknap pauioHy K-Tb kOopMmy, I | eHepris, Binok, r NP, T nerkonepeTpaBHi | KNiTKOBUHA, Ca,r P,r Bit. A, Bir. 1,
Kﬂ)K Byrnesogu, r r MIr Mr
Hopma 6900 135 39,2 279 24 79,2 66,0 3000 210
cepue 200 728 30,4 6,4 54 - 1,4 21 900 32
nereHi 200 770 29 7,0 4 - 21 9,8 700 24
MOIIOKO 300 260 9 9,6 14,1 - 14,8 58 300 30
Kpyna suMiHHa 300 2692 31,2 3,9 2151 42 12,6 10,2 475 -
kapTonns 50 173 1 0,1 9,9 1 0,7 29 -
MOpKBa 60 74 0,8 0,1 4 1 3,8 4,2 420
Bypsik cTonosui 60 112 0,9 - 7.1 0,9 2,3 3,2 - -
pn6’svi ronosw 200 960 29,4 14,4 - - 54 4 100 40
Cinb KyXOHHa 15 - - - - - - - - -
pn6'aumi xup 15 420 - 15 - - 1 1,2 600 200
KicTkoBe 60pOLLIHO 15 225 5,1 21 0,5 - 32 20 - -
TETpaBiT* 3wvr - - - - - - - -
katosan” 3mn - - - - - - - -
BCoOr0 MICTUTLCA 4o 6414 | 1368 | 586 260,1 71 761 | 823 3065 | 326
B paL|ioHi
+ 10 HOpMK - -486 +1,8 +19,4 -18,9 -16,9 -3,1 +16,3 +65 +116
Y pauioHi He BucTavae eHeprii — 486 kK, KNiTKOBUHW — Y T1abnuui 4 HaBegeHuin pauioH rogieni cobak cryxbo-
16,9 r. Bei iHLWi noKasHUKK y Mexax fonycTumux Hopm. [laBaHka | BUX NOPiA y APYriil NONOBMHI BAriTHOCTI.
kopmy cknagana — 1421 rpam.
BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcuteTty 105
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Tabnuys 4

PauioH rogisni cnyx60Bux cobak (camku y Apyrii NONOBMHI BariTHOCTi), X.M. 30 kr

Mictutbea B pauioHi
Cknap pauioHy K-Tb kopMy, T | eHepris, Ginok. Hp, © nerkonepeTpaBHi | KNiTKOBWHa, Car Pr Bit. A. mr Bir. [,
KX ’ ’ Byrnesoau, r r ’ ’ Y Mr

Hopma 10660 188 358 279 20 105,6 88 4000 280
MACO ANOBAMMHA 2 | 40 2408 | 808 28 - 40 | 152 | 2500 | 15
kateropis
MOMOKO He3bupaHe 300 729 84 9,6 141 - 36,6 58 300 30
Kpyna BiBCsiHa 400 5776 47,6 23,2 261,6 6,8 10,8 9,2 376 44
kapTonns 50 175 1 0,1 9,9 1 0,7 2.9 - -
MopkBa 50 70 0,7 0,1 35 1 34 39 400
Oypsik CTONOBUIA 50 102 0,8 - 54 0,7 2 2,8 - -
pnba Mopcbka 200 900 31 10 - - 54 45 70 40
Cinb KyXOHHa 15 - - - - - - - -
TBAPUHHWN XU 25 800 0,1 19,5 - - 1,4 1,7 650 220
kicTkoBe 60poLLHO 20 235 52 17 0,7 - 13 22 - -
TeTpaBiT* 3wmr - - - - - - - -
kaTosan* 3mn - - - - - -
E;Eg; MICTATECA B 1 1416 11195 | 1756 2948 95 1619 | 935 | 4206 | 349
+ [10 HopMK +535 124 +71,5 +15,8 -10,5 +56,3 | +5,5 +296 +69

Y pauioHi BigMivaeTbCs HagnuIok eHeprii — 535 kX,
Xupy — 71,5 1, KanbUito — 56,3 r, HEAOCTaTHS KINbKICTb — KIiTKO-
BuHM — 10,5 r. Pa3oBa aaBaHka kopmy ctaHoBuTb — 1416 rpamis
Ha ronosy Ha goby.

[Ons 6inbl ToO4HOI AeTanisauii (isionoriyHoro CraHy
cnyx0oBux cobak, Hali AOCMILKEHHS [OMNOBHIOBANN NOKA3HW-
kamu KpoBi (remaTonoriyHi, GioximiuHi). MNepes nocTaHoBKOK Ha
BOCimKEHHS BCi cobakw Bynu KNiHIYHO 380POBI.

Kpoe Binbupanu fo paHKOBOI rofiBni y 3akmoyHii cTagii

NpoBefeHHs! AOCTidXeHb.

Y Tabnuui 5 HaBefeHi NOKa3HMKKM KPOBI cobak HiMeLbKOT
BiBYapKM.

PesynbTatu gocnimkeHHs KpoBi CBig4aTh Npo Te, WO BCi
(hisionoriyHi npoLecy B opraHiami TBapuH BiLbyBaTLCH HOpMa-
nbHO, 6e3 BiaxuneHb. Lle cBigunTb Npo Te, Lo roaisns cnyxbo-
BUX cobak B yMOBax HaB4anbHoi nabopartopii kiHonorii Monicb-
KOro HaLlioHarnbHOro yHiBepcuTeTy BiAbyBaeTbCa 3rigHO AeTani-
30BaHMX HOPM i gpisionoriyHnx noTpeb cobak.

Tabnuus 5

Moka3Hukm KpoBi cobak (n=6)

Moka3sHukn ®dizionoriyHa Hopma DaKkTUYHUIA BMiCT
remMorno6iH r/n 120-180 158,2+3,61
eputpouuty T/n 55-8,5 5,9+0,31
nevkounTy r/n 6-15 7,7+0,52
TpombouuTy T/n 200-500 410+19,0
LLIOE mm/r 0-4 2,1+0,33
rMoKO3a MONb/N 3,5-5,5 4,0+0,23
Ca monb/n 2,24-2.95 2,68+0,11
P monb/n 1,45-1,94 1,39+0,08
3ar. 6inok r/n 54-80 57,61+0,38

BucHoBku. 1. HaBuanbHa nabopatopist kiHonorii Monick-
KOro HallioHanNbHOrO YHIBEPCUTETY 3HAXoauThbCs Yy MicTi Kuto-
mup. KOpuamnyHa agpeca — Bynuus Koponbosa 39.

2. OcHoBy paujoHy ans cryxbosux cobak 3aiiMaloTb
KOpMU TBApWHHOTO MOXOMKeEHHs (CyOnpomyKTH, M'ICO, MOMOKO
Ta MOIOYHI MPOZYKTH, XUP TBAPUHHWI), POCITMHHOTO NOXOKEH-
Hs (kpyna BiBCSHA, SUMIHHA, MLWOHO, 0BOYI), MOpcbka puba abo
MOPENPOAYKTY, MiHepanbHi [ob6aBku (kicTkoBe GOPOLLHO, CiMb
KyXOHHa), BiTaMiHHi npenapatu (TeTpasiT, kaTo3arn).

3. B ymoBax HaBuanbHoi nabopatopii cobaku xapuy-

t0TbCA ABivi Ha Joby — ypaHui i y Beyepi, npubnmusHo 3a 1,5
roguHM [0 BWKOHaHHS cnyx0oBux obos’askiB i yepes 30-60
XBUINWH nicnst poboTu. opiBns cobak 3anexuTb Big po3nopsia-
ky nobu. Cobakam, ki OXOPOHSIOTb TEPUTOPIO Y HiYHi yacw
roflyBaHHs npoBogaTh 3a 80-120 xBunuH o poboTw, a 3paHKy
nicns TOro, SIK iX 3HANM 3 OXOPOHU NiCNs BiBNOYMHKY. HanyBaH-
Hs cnyx0oBux cobak 6e3 0bMexeHb.

4. Pe3ynbTtati OOCNIMKEHHS KPOBi CBigYaTb HaMm npo
T€, WO BCi (hisionoriyHi npouecu B opraHiami TBapuH Binbyea-
t0TbCS HOPMarbHO, Be3 BigXuneHs.
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Evaluation of feeding techniques of service dogs in the conditions of the training laboratory of cynology of polish
national university

The article evaluates the technique of feeding service dogs in the training laboratory of cynology of Polissya National Univer-
sity. Analyzing the reports of the cynology laboratory, it should be noted that the number and breed composition of dogs over the
past 3 years is gradually increasing and at the end of 2020 is: German Shepherd - 10 heads, Central Asian Shepherd - 4, Labrador -
4, Samoyed - 2, Dalmatian - 1 head. The basis of the diet for service dogs are animal feed (offal, meat, milk and dairy products,
animal fat), vegetable origin (oatmeal, barley, millet, vegetables), sea fish or seafood, mineral supplements, bone meal, salt kitchen),
vitamin preparations (tetravit, katozal). In the training laboratory, dogs are fed twice a day - in the morning and in the evening, about
1.5 hours before work and 30-60 minutes after work. Feeding dogs depends on the daily routine. Dogs guarding the area at night are
fed 80-120 minutes before work, and in the morning after being removed from guard after rest. Watering service dogs without re-
strictions. The results of blood tests prove to us that all physiological processes in the body of animals occur normally, without devia-
tions. In terms of cost-effectiveness calculations, the data suggest that the cost of feeding animals at rest is 2,115 hryvnias lower
than that of dogs on duty. This is due to the fact that animals that are involved in the protection of objects, areas, consume much
more energy and need an increased need for nutrients (meat, fish).

Key words: German shepherd, feeding technique, service dogs, content, diet, meat, fish, cereals, supplements, blood indi-
cators, economic efficiency.

[ata HapgxomxeHHs go pegakuii: 06.05.2021 p.

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcuteTty

107

Cepist «TBapyHHULTBOY, BUNYyck 2 (45), 2021



Y[IK 636.082: 637.12.05

_ OLIHKA SAKICHUX NMOKA3HUKIB MOJIOKA KOPIB
TA IX B3BAEMO3B’A30K 3ANIEXHO BIf NEPIOAY NAKTALII
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[MpedcmasneHo pe3ynbmamu OuiHKU enniugy nepiody nakmauii Ha MiHnugicmb 03HaK MOSIOYHOI NPOOYKMUBHOCMI Kopie-
nepsicmoK yKkpaiHCcbKoi YopHO-psiboi Mosto4yHoi nopodu. byno eusHayeHo 0obosull Hadil, emicm xupy, bifka, cyxuli 3HeXUpeHull
MOIIOYHUU 3auwioK ma 2ycmuHy Mosioka. Y obecmexeHux Kopie nik Hadoto npunadae Ha mpemili micsiub nakmauii. MakcumarnbHe
3HAYeHHs1 NOKa3HUKa 2yCMUHU MOJIOKa chocmepieaembCs Ha 3-4 micsausx nakmauii, MiHivanbHa — Ha 1 micsui. 3a 08a nepuiux
micsui nakmauii nepgicmok ompumyomes Yyemeepmy YacmuHy, 3a mpu — 6ina 40% 3azanbHoi MonodHoi npodykuii 3a 305 dHig
nakmauii, wo nidguwye HaditiHicmb i0bopy meapuH 3a 3a3HayeHi 2-3 ii nepwi micayi. Bmicm 8 Monoui cyxoeo 3HexupeHozo Mo-
JIOYHO20 3anuwiKy 3MiHI08ascs ynpodosx nakmauii KpueosniHiliHo: (020 cepedHe 3HayeHHs1 Ha 1-3 micausx cknano 8,47; Ha 4-7 —
8,22 i Ha 8-10 - 8,56%. Lljo cmocyembcst 2ycmuHU MOmoKa, mo yel nokasHUK susiguscs documb cmabinbHuM i Konueascsi no
micausx nakmauii 8 mexax 27,4-28,3 Ao. BcmaHo8/eHO 38'A30K MK HadoeM ma SKICHUMU Xapakmepucmukamu MOsoKa.
HatiHaditHiwum dns idbopy kopie 3a Ha0oem € nepiod Ha 3-9 micausx nakmauii, 3a emicmom xupy 8 monoui — 1-3 micaup, binka —
2-4, CyxuM 3HEXUPEHUM MOSTOYHUM 3aTUWKOM — 5-7, 2ycmuHo Mosoka — 1-3 micayi. HusbkoiHghopmamugHUMU 01 NPo2HO3y8aH-
Hs1 AKICHUX napamempig Monoka 3a 305 OHie € noka3HUKU, ompuMaHi 3a ocmanHi 3-4 micsui nakmauii. MpogedeHo makox obpaxy-
HOK pigHs1 383Ky MiX O3Hakamu 3a nepwi 0ga, mpu Micsuyi nakmauii, a makox 3a ecto nakmauito (10 micauig). AHaniz yux pesyrb-
mamig cgif4umb makox npo me, Wo ouiHka Kopie-nepsicmok 3a nepwi 60 OHig nakmauii € docums HadiliHoto 05151 ix 06°eKmuUgHo20
8idbopy. ocmosipHicmb KoegpiuieHmie Kopensauii MiXx 03Hakamu MOOYHOI npodykmusHocmi, ompumanumu 3a 10 micayie makmauii
3HWKYembCs 8i0 nepwio20 A0 0CMaHHB020, WO We pa3 hidmeepdxye AoyinbHICMb NPOBEOEHHS OUIHKU 26HEMUYHO20 NOMEHUiany

Kopie Ha noyamkogux cmadisix makmauii, siki demepMiHylombCsl, 8 0CHOBHOMY, 6i0102i4HO 0OMiHaHMOK 36epexeHHs 8udy.
Knroyoei crniosa: koposa, sikicHul ckriad mornoka, Hadill, nepiod nakmauji, MiHnueicmb, 83aEM038’30K, YKpaiHCbKa YOpHO-

psba mono4yHa nopoda.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.16

CyyacHi yMOBM PWHKY SIK HALLOi KpaiHwW, TaK i BuXig Ha
PVHKM iHLLIMX JepXaB AUKTYIOTb CBOI BUMOTM 1O MOMOYHOI CUPO-
BUHU. OCHOBHUMM 3 SIKMX € MOCTIAHMIA Ti 06’eM npm cTabinbHO
Bucokii akocTi [4, 10].

B oHonenux ACTY «3662:2018 Monoko Kkopos'sde.
TexHiuHi yMOBM» KPiM iHLUMX 3MiH, 3MIHIOIOTECA BUMOTU [0 MO-
noka Apyroro raTyHKy, WO CTaBUTb mepes BUPOBHMKamK Lie
CEPWO3HiLLi MUTaHHSA B OTPUMaHHI MPOAYKLIi BULLOT AkocTi [3].

PiseHb peanisayji npoayKTUBHOCTI KOpIB Ta CKNafgoBUX
MOMoKa 3anexuTb Big GaraTbox (hakTopi, a Came: Nopoau,
reHEeTWYHOro NOTEHLiany TBapwH, rofiBMi, TEXHOMOTi yTpUMaH-
Hs, obpaHoro HanpsmMky cenekuii [2, 6, 7, 8, 12, 13, 14, 15].
Minimanisauis BnnuBy napaTunoBux cakTopie, 36anaHcoBaHa
LiinopiyHa rogiens, HOBITHI TEXHONOrIT OTPUMaHHS Ta 36epiraHHs
MOnoka — HeoOXigHi cknafoBi Cy4YacHOi TEXHOMOrii BEAEHHS
rany3i. OuiHka SKicCHUX nokasHukiB Monoka 6yna i 3anuwmTbes
BaXNMBOKW  CKMafoBow  Oyab-Akoi  ramysi  TBApUHHWLTBA,
HanpasIeHoi Ha BUPOOHMLTBO Mornoka [1, 5, 10].

108

3 ornsay Ha ue, NUTaHHS BUBYAHHS SIKICHUX CKITagoBUX
MOJIOKa KOpiB Cy4aCHUX Mopig € BeNbMU aKTyarbHUM.

Matepiann Ta metogu pocnimkeHb. O6ckmom do-
cnidxerb € 107 kopiB ykpaiHCbKOT YOPHO-psIBOI MONOYHOI Nopo-
an TNCIM «YkpaiHa» MoninbHAHCHKOMO panoHy XKUTOMUPCHKOT
obnacri, ski 3akiHuMnKM nepLy naktauito. [pedmem docnidxeHb:
Hagin, cknag monoka (xup, BINoK, Cyxwuin 3HEXMPEHU MOMOoY-
HAM 3anmwok — C3M3) Ta noro ryctuHa. Memoduka Oo-
cnidxeHb. Hapgii kopiB BM3Ha4anu 3a pesynbTatamu Linogobo-
BWX KOHTPOIbHWX AOiHb OAWMH pa3 B MicALb, MoYMHaKuM 3 15
OHs1 nakTauii, BmicT B poboBux 3paskax xupy, Oinka, C3M3
BW3Hauanu LWomicayHo Ha npunagi «Exomink KAM-98.2A»
Bonrapcbkoro BMpobHMLTBA. YCTUHY MONIOKa BM3Ha4anM Mo-
MOYHUM apeoMeTpoM (NaKTOAEHCUMETPOM) i Bupaxanu ii B
opuHuuax apeometpa (A°). MepBuHHI AaHi onpalboBaHi MeTo-
Jamu BapiauinHoi cratuctukm (M. O. MnoxiHcbkui, 1969). Mpu
UboMy oBuMCreHi cepepHi BENMWYMHW [OCHiZKYBaHUX MOKas-
HWKIB Ta ix moxubku (M+m), ix miHnmeicTb (Cv) Ta moBTo-
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PIOBaHICTb (rw), koediLjieHT eHOTUNoBOI kopensuii (rp) 3
ypaxyBaHHsM TPbOX Mopori goctosipHocTi: P<0,05 (*), P<0,01
(*), P<0,001 (***).

Pesynbtat pgocnigkeHb. Y 0OCTEXeHWX KOpiB MiK
HaZoo Npunagae Ha TpeTii Micaub naktayii, MiHiMym — Ha 10-1
(tabn. 1). CepeaHbon060BiI | MiCSUHI HAAOT 3MEHLIMITUCH NPOTS-

roM ecstu MicauiB naktauii 8 2,2 pasa. MiHimanbHWiA Hagii Ha
10-my micsaui nakTawii y nopiBHaHHI 3 MakcumansHum (11 micsup)
cknaB 55,6%. PisHuus 3a cepegHb0L000BUM HAZOEM MiX LiMA
micsiuamm ctaHoButb 9,5 kr (P<0,001). AHanoriyHa AuHaMika
CNOCTEPIraeThesl i 3@ MiCAYHUMU HABOAMM.

Tabnuus 1
[nHamika Hagot Ta SAKICHUX NOKa3HMKIB MOMOKA KOPIB-NEpPBICTOK
[okasHuK, 0auHULA Micsii nakrauii | B 1.4. 33 nepuui:
BUMIpY 1 2 3 4 5 6 7 8 9 10 60 oH 90 gH
Tlo6oBMi Hagii, kr 154+ | 162+ | 172+ | 148+ | 142¢ 13,5t 12,3t | 112+ | 95| 7,7 31,6 48,8+
’ 0,51 0,56 0,74 0,53 0,51 0,45 0,45 043 042 | 046 0,46 0,36
MicsuHwit Hagi, K& 471+ 495+ 524+ 4511 434+ 412+ 374+ 342+ | 291+ | 236+ 965+ 1489+
' 15,6 17,1 22,5 16,1 15,6 14,2 13,7 13,0 126 | 141 11,2 10,9
Cv, % 18,1 19,0 23,6 19,6 19,7 18,8 20,1 208 | 240 | 329 10,9 6,9
HKUPHOMOTIOUHICTS, % 443+ | 3,72+ | 351 | 3,37+ | 3,36+ 3,30+ 3,36+ | 3,38+ |344+| 349+ | 4,08+ 3,89t
' 0,10 0,08 0,04 0,03 0,01 0,01 0,01 0,01 0,01 0,01 0,08 0,06
Cv, % 12,2 11,2 6,3 43 2,2 2,0 2,2 18 2,0 24 14,6 14,7
BinKoBOMONOYHICTS % 321+ | 319+ | 3,18+ | 3,07+ | 3,02+ 2,95+ 2,96+ | 3,02+ |3,06£| 3,10+ | 3,20+ 3,19+
' 0,02 0,02 0,02 0,01 0,02 0,012 0,01 0,01 0,01 0,01 0,01 0,01
Cv, % 34 4,0 33 24 2,8 2,2 2,8 14 1,7 1,6 3,7 3,6
Buiict C3M3. % 8,49+ | 844+ | 848+ | 8,39+ | 8,30t 8,24+ 798+ | 8,49+ [853+| 8,67+ | 8,46+ 8,47+
' 0,06 0,07 0,04 0,06 0,07 0,07 0,12 0,04 [0,03]| 0,03 0,04 0,03
Cv, % 3,6 4,2 2,8 3,6 47 48 84 2,3 1,9 1,8 39 35
FyCTUHa Morioka, A° 274+ | 279+ | 283+ | 283+ | 281t 28,1+ 282+ | 282+ [281%+| 281 | 27,7% 27,9+
’ 0,23 0,26 0,16 0,13 0,13 0,10 0,11 012 0,08 | 0,09 0,18 0,13
Cv, % 46 5,2 31 2,6 25 1,9 21 2,2 1,6 1,8 49 45

YnpogoBx nakTaji koediuieHT miHnmsocTi Hagoto (Cv)
3MIHIOETBCA  KPUBOMIHIMHO: [0 [APYroro-TpeTboro Micsaus BiH
fello 3pocTae (Ao 23,6%), notim 3HmxyeTses (18,8%) i 3HOBY
3pocrae, gocsaraioun 32,9% HanpukiHLi nakTawii.

Lo cTocyeTbes BMICTY xupy i 6inka B mMonouj, To Ui no-
KasHWKM yNpogoBX NakTaLlii 3MiHIOTECA HEOPAUHAPHO: BOHW B
OCHOBHOMY 3MeHLUYKTbCA A0 4-7 Micaus naktauii, a notim
3HOBY [eL0 3pOoCTalTh. Tak, CepeaHid BMICT XuUpy B MOIOL
0OCTEXEHNX TBAPUH NO MepLUMX TPOX MicAUsX NakTaLii ckna,
y cepegHbomy, 3,89; 4-7 mic — 3,35; 8-10 mic — 3,44%, Ginka —
gignosigHo 3,19; 3,00 i 3,06%, npu [OCTOBIPHIA Pi3HUL MixX
kpaiHimu nepiogamu. Lli amin MoxyTb 6yTn 3ymoBneHi fsoma
NPUYMHAMK — TeHETUKO-BIONOrivHOI0 (BiR'€MHOI0 TEHETUYHOI
Kopensuieto «Hagin — BMICT xupy i Binka B monoj») i napatu-
MOBOK (Hanpuknag, NOripLUEHHs YMOB TOAiBMI Ta YTPUMaHHS
KOpiB NiCNA NepeMmilleHHs X i3 LeXy OTENeHHs B Lex Bupob-
HWLTBa MOMOKA).

CnocTepiraeTbCs TaKOX Pi3ke 3HWXEHHS YNPOJOBX Nak-
Tauii MIHNMBOCTI LMX MOMOYHMX KOMMNOHEHTIB. Y MOPIBHSHHI 3
nepwumM Micsuem naktauii koedilieHT Bapiayii XupHOMOmnoY-
HOCTi 3HM3mBCs Ha 10-my micaui B 5,1 paaw i cknas 2,4%; 6inko-
BOMOJTOYHOCTI — BignoBigHo B 2,1 pa3n i 1,6%. Lito ocobnuBicTb
MOXHa NOSICHUTK 3a3HAYEHUMMW BULLE NPUYMHAMM, WO MPU3BO-
JVTb 10 NPOTPECYI0YOro NPOTUPIYYS «TEHOTUN-CEPELOBMLLE.

BMicT y MonoLj cyxoro 3HEXWpEeHOro MOMOYHOro 3a-
NULLKY KOMMBAETLCA MO MicALSAX NakTauii y obecTexeHux kopis

Big 7,98 po 8,67% (pisHuusa 0,69%, P<0,001). Llen nokasHuk
3MiHIOBaBCS BMPOAOBX NaKkTalii KPWUBOMIHIMHO: 1Oro cepefHe
3Hau4eHHs Ha 1-3 Micauax naktauii cknano 8,47; Ha 4-7 — 8,22 i
Ha 8-10 — 8,56%, wo 06yMOBNEHO 0COBIMBOCTAMM AWHAMIKN
CKITagoByX LibOro nokasHuka (6inok, naktosa, MiHepanbHi peyo-
BMHW, BITAMiHW, FTOPMOHM Ta iH.).

Lo cTocyeTbCs rYCTUHU MOIOKa, TO Liel NOKa3sHUK Bu-
SIBUBCS AOCUTb CTabiNbHUM | KONMBABCS MO MicsiLSX nakTauii B
mexax 27,4-28,3 Ae (d=0,9, P<0,01). MakcumanbHe 3HauYeHHs
nokasHuka TyCTWHU MONOKa CrocTepiracTbes Ha 3-4 micausx
nakTauii (28,3), MiHimanbHa — Ha 1 micsui (27,4 A°).

3 MeTo MiABWLLEHHS pesynbTaTUBHOCTI MacoBOro
BinOOpYy TBApUH Ta YCYHEHHS! HEOBIpYHTOBaHWX BWTpaT Ha
YTPUMaHHS HU3bKONPOAYKTUBHUX KOPIB, iX OLJHKY 3@ BnacHUMu
noKasHUKamu 3AINCHIOTb 3a NepLi 2-3 Micaui nakTauii.

Hagiin obcTexeHnx KopiB CTAaHOBMB 3a NepLUmii MicsiLb
nakTtauii B cepegHbomy 471 kr ab6o 11,0%, 3a ABa nepLumx
micsui — BignosigHo 964,4 kri 22,7%, 3a Tpn — 1488,9 kri 37,0%
Big 3Ha4eHHs 3a 305 gHiB nakTaLii.

To6T0, 3a ABa MepLUKX MICALi OTPUMYIOTb YETBEPTY Ya-
CTUHY, 3a Tpu — 6ins 40% 3aranbHOi MONOYHOI Mpoaykyii 3a 305
JHIB nakTauii, WO nigBWWYe HafiHiCTb Binbopy TBapWH 3a
3a3HaveHi 2-3 ii nepLui Micsii.

[Mpo Lie NepekoHNMBO CBIQYNTL HABEAEHW HKYe
KopensLiiHui aHania (tabn. 2).

Tabnuug 2
HaginticTb Binbopy kopiB 3a nepLui Tpu Micaui nakTauii
KoedpiuieHT kopensuji (r+m:) Mix nokasHukamu 3a 10 mic nakajii Ta 3a nepLui:
O3Hakwu - - -
30 oHiB 60 oHiB 90 oHiB
Hagin, kr +0,51140,1624** +0,490+0,1647* +0,693+0,1362**
Bwict xupy, % -0,083+0,1883 -0,110+0,1878 -0,18440,1857
Bwict Ginka, % -0,537+0,1594** -0,439+0,1698* -0,475+0,1663**
Bwmict C3M3, % -0,358+0,1765* -0,407+0,1726* -0,324+0,1788
'ycTuHa Monoka, A° -0,043+0,1888 -0,103+0,1880 -0,165+0,1864
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[o peui, NOTPiIBGHO 3ayBaXMTK, LLO NOKA3HWKM 3a
nepLi 30 gHiB nakTavii HaginHiwi Ans Bigbopy Kopis 3a nak-
TaLito, Hix 3a 60 gHiB. MpoTe MakcumarnsHi KoediLlieHTH Ko-
pensuii 3 napamMeTpamm NoBHOI NakTauii (3a 305 gHiB) oT-
puMaHi no Hagoto 3a 90 obnikoswx aHig (+0,693), npoTu
BignosigHo +0,490 3a 60 gHiB nakTawii.

B cenekuji MonoyHoi xynobu ocobnuse 3HauyeHHs Mae
MOBTOPIOBAHICTb LLOMICSYHUX OLHOK HA4oKW Ta MOro KOMMO-
HEHTIB 3 aHanoriYyHumu nokasHukamm 3a 305 AHiB nakrauii.
KoeiLlieHT MOBTOpPIOBAHOCTI (fw) Aa€ MOXIMBICTb BU3HAYNTM
HaonTUManbHiLLi nepioan OUHKM KOpIB 3a NapameTpamu Mo-
NOYHOI NMPOAYKTMBHOCTI NPOTAroM HopmanbHoro (305 awiB i
BinbLue) nakTaLiitHoro nepioay.

PesynbTtati gocnimkeHHs csigyatb Npo Te, WO He BCi
KOMMOHEHTW MOSIOMHOI MPOAYKTMBHOCTI KOPIB B OAHAKOBIA Mipi
B3a€EMO3B'A3aHi 3 nokasHukamu 3a 305 gHi naktauii (tabn. 3).

HanHaginHiwnmm gns Bigbopy KopiB 3a HAagoeM € 3Ha-
YeHHs! Liei 03Haku Ha 3-9 micausx nakTauii: koedilieHTn kope-
nauii konmeanucs B mexax +0,725 — 40,921 (P<0,001). Ons

3ararnbHOi  OLiHKM  KOpiB 3@ BMICTOM Xupy B  MOMoLi
HaWHadinHiLWKMMK € NoKasHWkKM 3a 1-3 micaui naktauii, Ginka — 2-
4, C3M3 - 5-7, ryctuHm monoka — 1-3 micsi. HusbkoiHdopma-
TUBHUMU ANS OLiHKK SKiCHUX napameTpiB moroka 3a 305 gHiB €
MOKa3HWKM, OTPUMaHi 3a OCTaHHi 3-4 MicaLi nakTawji.\

ObpaxoBaHi Hamu heHOTUNOBI KopensaLii (rp) Mix pisH-
MW KOMMOHEHTaMM MOMOYHOI MPOAYKTUBHOCTI 33 MepLUmMi
MicAlb nakTauii konuBanucs B LUMpOKWX Mexax: Big -0,276
(#upHicTb—TyCcTMHa Monoka) po +0,993 (P<0,001) (Binok—
C3M3).

Omxe, rycTMHa MOMOKa BM3HAYaETbCSl, B OCHOBHOMY,
BMmicToM B Hbomy C3M3, a C3M3 - BmicTom Ginka. AHanoriyHa
3anexHicTb  cnoctepiraetecs  Ha  gpyromy  (-0,256 i
0,983(P<0,001) i TpeTbomy (+0,109 i +0,603 (P<0,001) micayax
naktauii. Mpote B LinoMy 3a nakTaujlo Ui KoedilieHTn gewo
HXY.

MpoBeneHo Takox 0bpaxyHOK PiBHSA 3B'A3Ky MK O3Ha-
kamu 3a nepLui ABa, TpW MiCALi NakTaLii, a TakoX 3a BCIO NakTa-
yito (10 micsuis).

Tabnuug 3

[OBTOPOBAHICTb OLJIHOK O3HAK MOMOYHOT MPOAYKTMBHOCTI N0 MiCALAX nakTauji

o Kopensiisi (rw) 3 napameTpamm 3a ;’:05 OHiB 3a 03Hakamu:

Micaui nairau [noboBwit Hagii, kr MICSIMHUIA Hagin, Kr DY BMICT %mi;om’ % CaV3 rycTuHa Moroka,A°
! +0,511 +0,511 +0,620 _ +0,129 _ +0,233 +0,590 _
2 +0,288 _ +0,288 _ +0,776 _ +0,533 _ +0,129 _ +0,647 _
3 +0,850 +0,850 +0,476 +0,777 +0,583 +0,543
4 +0,819 _ +0,819 _ +0,302 _ +0,566 +0,528 _ +0,471 _
5 +0,725 +0,725 +0,515 +0,285 +0,837 +0,479
6 +0,877 +0,877 +0,395 +0,337 +0,707 +0,118
! +0,878 _ +0,878 _ +0,321 +0,184 +0,661 +0,465
8 +0,921 _ +0,921 _ +0,253 +0,225 +0,266 _ +0,182
9 +0,820 _ +0,820 _ -0,030 +0,170 -0,397 +0,230
10 +0,664 +0,664 40,137 +0,075 0,091 +0,163

Tak, piBeHb B3aEMO3B'AA3KY MiX BiICOTKOM XMpPY i CyxuM
3HEXMPEHUM MOMOYHUM 3anMLIKOM BignosigHo cknae -0,083,
+0,02 i +0,014; 3 ryctuHoto monoka signosigHo -0,411 (P<0,05),
-0,271 i -0,175; BigcoTkom Oinka i CyXum 3HEXMPEHUM MOMOY-
HM 3anuwkom — +0,989 (P<0,001), +0,925 (P<0,001) i +0,528
(P<0,01); 3 ryctuHolo moroka BignosigHo +0,933 (P<0,001),
+0,899 (P<0,001) i +0,585 (P<0,001). AHani3 uux pe3ynbTaTtis
CBiAUMTb TakoX Npo Te, L0 OLjiHKa KOpiB-NepBicTOK 3a nepLwi 60
[HIB nakTauji € JoCuTb HagiHoW Ans ix 06’eKTUBHOO Binbopy.
Lle pyxe Baxnueo. Axe nepeTpuMka KoOpiB B CenekuinHomy
KOPIBHWKY NPU3BOAMTb 1O AOAATKOBUX BUTPAT Ha iX OLHKY.

JocToBipHiCTb  koedpiLlieHTIB Kopensuii Mix o03Hakamu
MONOYHOI NPOAYKTUBHOCTI, OTpUMaHumK 3a 10 MicsLiB nakTavji
3HUKYETLCS Bif NMEPLIOrO A0 OCTaHHbLOrO, WO e pa3 nigTeep-
[KyE OOUINbHICTb NPOBEAEHHS OLHKM reHETUYHOrO NoTeHLiany
KOpiB Ha MOYaTKOBMX CTagiax nakTtauii, ski AeTepMiHyTbCS,
BOCHOBHOMY, Bi0noriyHO0 JOMIHAHTOK 36epexeHHs BUaY.

BucHoBku. 1. Koposu ykpaiHCbKOi YopHO-psboi nopoam
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pobpe posgotooThes. 3a ABa NepLumnx MICsLi Big HUX OTpUMY-
10Tb YETBEPTY YaCTMHY, a 3a Tpu — Bing 40% 3aranbHoi MOMoy-
HOi npoaykuii 3a 305 AHiB nakTauji.

2. Bwmict xupy i Ginka B Momnoui ynpogoBx nakTauii
3MiHIOBaBCS HEOOHaKoBO: A0 4-7 MicAus BiH 3MeHLLyBaBCs, a
noTiM AELL0 3pOCTaB.

3. Bmict B monoui C3M3 3miHtoBaBCS YNpoaoBX NnakTa-
Liii KPMBOMIHIAHO: Or0 cepenHe 3HauveHHs Ha 1-3 micausx ckna-
no 8,47; Ha 4-7 - 8,22 i Ha 8-10 - 8,56%.

4. KOMMOHEHTM MOMOYHOI NPOAYKTMBHOCTI KOpiB 3a
OKpEeMi Bigpi3ky NakTaLlii He B OAHAKOBIN Mipi B3aEMO3B's3aHi 3
nokasHukamm 3a 305 gHiB. HanHagiiHiwmm ans sigbopy kopis
3a HaZoeM € nepiog Ha 3-9 micauax nakrtavii, 32 BMICTOM Xupy
B Mooy — 1-3 micsaup, binka — 2-4, C3M3 — 5-7, rycTuHm mono-
ka — 1-3 micsaui. HusbkoiHopMaTUBHUMK NS NPOTHO3YBaHHS
AKICHUX NapameTpiB Mosoka 3a 305 gHIB € NOKa3HUKKM, OTPUMAHI
3a 0CTaHHi 3-4 micauj nakTauji.
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Evaluation of qualitative characteristics of a cow’s milk and their correlation with the period of lactation

There were presented the results of influence of lactation period on variable characteristics of milk productivity in first-calving
cows of Ukrainian black-and-white dairy breed. A daily milk yield, the contents of fat, protein, fat-dry milk residue, and milk density
were determined. During lactation, a significant decrease in variability of fat and protein was observed. A correlation between milk
yield and qualitative characteristics of milk was determined. The most reliable periods for selecting cows based on their milk yield
was 3-9 months of lactation, based on fat content was 1-3 months, content of protein — 2-4, fat-dry milk residue — 5-7, density of milk
- 1-3 months. In a 305-day period, the least informative characteristics for predicting qualitative parameters of milk were characteris-
tics obtained during the last 3-4 months of lactation.

Key words: cow, qualitative content of milk, yield, lactation period, variability, correlation, Ukrainian black-and-white dairy
breed.
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BusyeHo ennue eeHomunosux ma napamunogux hakmopie Ha 03HaKu MOOYHOI NPOAYKMUBHOCMI KOPIG-NepsicmoK ykpaiH-
CbKUX YOPHO-psA6OT | 4ep8oHO-pAbOI MOTOYHUX Ma 20AWMUHCLKOT Nopid 3a 86UPHO20 CXpewlysaHHs 8 aHao2iyHuX ymosax 200igmi
ma ympumants [TA® «Epquku» loninbHsHCLK020 palioHy XKumomupcebkoi obiacmi. BcmaHoBneHo nepegaxaroyull ennue 2eHo-
munosux ¢hakmopig Ha NOKasHUKU MOofio4HOI npodykmusHocmi kopie. Cuna ennugy nopodu Ha Hadili cmaHosumb 2,0 %, emicm
Xupy e monoui — 4,5 %, binka — 3,9 %. Hadili nepsicmok ykpaiHcekoi 4opHo-psiboi MonoyHoi nopodu 6470 ke, ykpaiHCbKoi YepeoHo-
psboi MonoyHoi — 6630 K2, 20MwmuHChbKoi — 6666 K2 3a Halguwux nokasHuKie amicmy xupy i binka e monoyi — 3,83 i 3,11 % sidno-
gi0Ho. Curna ennusy fiHilHOI HanexHocmi Ha Hadit cmaHosums 3,6 %, emicm xupy e monoui — 14,7 %, binka — 15,4 %. Halsuwi
NOKasHUKU MOT04HOI npodykmusHocmi Matomb nepeicmku kit BaniaHma 1650414, [Ixocko becHa 5694028588, Yiha 1427381 -
Haditi 6701-6878 ke, emicm xupy 6 monoui 3,82-3,86 %, binka — 3,08-3,14 %. PisHuus max-min Mix meapuHamu pi3HUX niHil 3a
Ha3gaHUMU noKa3Hukamu cmaHogums eidnosioHo 811 ke, 0,151 0,13 %. 3ymosnericmb 03Hak MO0YHOI NpodykmusHocmi 004OK
2eHomunom bambka Halibinbwa — Hadot 11,4 %, emicmy xupy i binka e monoui — 31,0 i 31,5 % eidnogioHo. 3anexHo 8id noxo-
OXeHHsM 3a 6ambKoM Pi3HUUS max-min cmaHosumb 3a Hadoem 1820 ke, emicmom xupy — 0,21 %, binka — 0,17 %. Ocobnugo uiH-
HUMU y cenekuiliHomy nnaHi € dga byeai — Koyeap 65439939 i [Jxapeic 66683713, ixHi 0oyku noedHyroms eucoki Hadoi (noHad 7
muc. ke 3a 305 OHig nakmauji) 3 MakcumasbHUMu emicmom xupy i 6inka 8 monoui (3,90 i 3,17 % s8idnosioHo). Ceped napamunosux
¢hakmopie Halbinbwul ennue Ha MOMIOYHY NPOBYKMUBHICML Mae PiKk OMeNeHHs, 3yMosneHicmb HUM Hadow cmaHosums 14,1 %,
amicmy xupy i 6inka 8 monoui — 30,4-30,6 %. Ynpodoex 4-5 pokie 3pocmarHs Hadorw cknano 1281 ke, emicmy xupy e monoui 0,17
%, 6inka — 0,14 %. Bnnue giky i ce30Hy omeneHHs Ha Hadili nepgicmok HesHayHul — 0,7-2,7 %. [JosedeHo cymmesuli 8nniue Xugoi
Macu nepeicmok npu nepwiomy omeneHHi Ha ix Haditi (20,9 %), wo ceidyumb npo HEObXiOHICMb  IHMEHCUBHO20 BUPOWYBaHHS
MOIOOHSKY.

Knroyoei crnoea: hakmop ennusy, MoroyHa npodykmugHicms, nopoda, iHis, byaali-nniOHuUK, 8ik omeneHHs), pik ma ce30H
OMesIeHHS, Kusa maca.

DOI: https://doi.org/10.32845/bsnau.lvst.2021.2.17

CBITOBOIO Ta BITUM3HSIHOIO MPAKTUKOK [OBEAEHO, LU0
peHTabenbHICTb MOMTOYHOTO CKOTApPCTBa 3aNleXMTb Bif NPOAYK-
TUBHOCTI BENWKOi poratoi Xyaobu MonoyHux nopig. IHTeHcudi-
kauis BMPOOHMLTBA B MOJIOYHOMY CKOTApCTBi 3yMOBMIA HOBI
BUMOTM 10 MOMOYHUX KOPIB, MPOTE HaMBaXIMBILLO NNLLIAETHCA
iX BMCOKMA piBEHb MPOAYKTMBHOCTI, a Lie NpUAaTHICTb 40 Ma-
LUMHHOTO A0IHHSI, 3haTHICTb 30epiraTit BUCOKI HAZOi 3a ABOPa3o-
BOrO [OiHHS, BUCOKI TEXHOMONYHICTb BUM'S Ta BiTBOPOBaNbHa
3AaTHICTb, CTIMKICTb O 3aXBOPIOBaHb Ta TpMBAIe rocrnoaapcske
BUKOPUCTaHHS [23].

MornoyHa NPOAYKTMBHICTb — MOMireHHa O3Haka, 3yMOB-
NeHa CKIagHUM reHeTUYHUM KOMMNIEKCOM i dhakTopamMu 30BHILL-
HbOrO CepeaoBMLLa, Mae BMCOKY amnniTydy MiHnMBOCTi. Tomy
BinbLLiCTb HayKOBLIB CNpaBeLMBO BBAXatOTb, LU0 Y CENeKLii-
HO-NNEeMiHHI poboTi 3 nonynALiAMA MOroYHOT xynobu Heobxia-
HO BpaxOByBaTW K TEHOTWUMOBI, TaK i NApaTWMOBI YMHHUKN

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

BMMMBY B KOHKPETHUX T[OCMO4APCHKO-KMIMATUYHMX YMOBaX
[3,6,7,16,29].

['eHETUYHUI NOTEHLian MOMOYHOI NPOJYKTUBHOCTI KOpIB
3anexuTb Hacamneper Bif NOPoay, KOXHa Nopoaa xapaktepu-
3yETbCA  BMAcTMBAMM i GionmoriyHMMKM,  CenekuiiHo-
FEHETUYHUMM Ta FOCTIOAAPCHKU KOPUCHUMI O3Hakamu, Lo ¢op-
MYIOTbCS B EBHIUX YMOBAX CEPEAOBMLLA i 3yMOBMEHI CNaaKoBi-
cTio TBapuH [2,30]. Hapasi y BiTUM3HAHUX NNEMIHHUX CTapax €
HaNMPOAYKTUBHILUMMM | BUKOPUCTOBYIOTLCS HaMBINbLL iHTEHCHB-
HO TBAPMHW FONLUTMHCLKOI, YKPAIHCHKIMX YOPHO-psiboi Ta YepBo-
HO-psi6oi MonoyHmx nopig [5,19].

UucneHHi SOCnimQKEHHS BKA3yKTb Ha CyTTEBY POnb MiHiN
y MoninLUEHHi nopig, i CTag MONoYHoi Xyfobw, a came B nepegadi
LiHHUX BNacTMBOCTEN pofoHaYanbHWKa rpyni TBApWUH i 3aaTHOC-
Ti Y KOXHOMY HaCTYMHOMY MOKOMIHHI BiTBOPIOBATU MMIGHMKIB,
AKi 3@ BNaCTUBOCTAIMM HE MOCTYNalTbCs pogoHavansHUKy abo
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HaBiTb nepeBaxatoTb oro [1,11,24,25]. [loseneHo Takox, LU0
YOOCKOHaMNEHHs NNeMiHHNX CTaj BENWKoi poratoi xyaobm 3ane-
XUTb Bif, NOXO4XeHHs 3a 6aTbkoM, T06TO reHoTuny byras, Tomy
OLiHKka ByraiB-MnigHWKIB 3@ MPOAYKTUBHICTIO AOYOK Ta BUSIBNEH-
HS noninwysaviB, sKi CTINKO NepefaloTb CBOI LiHHI 03HaKW Mno-
TOMCTBY, € OQHUM i3 HANBaXNMBILLUMX NPUIAOMIB YAOCKOHANEHHS
NPOAYKTUBHMX, TEXHOMOMYHUX i NMEMIHHUX SKOCTEN MOMOYHOI
Ta kombiHoBaHoi xyaobm [15,17,21,25].

MMopsg 3 LuM, heHOTUNOBKIA NPOSIB NMPOAYKTUBHUX O3HAK
€ HacnigkoMm B3aeMOfii cnafikoBOi OCHOBW OpraHiamy (reHoTuny)
3 YMOBaMM HaBKOMWLLHLOMO CepedoBuLLa, B SKUX BiH pocTe i
PO3BMBAETLCS. TOMY MOXMMBICTb peanisaLii reHeTUYHOro noTe-
HLiany MOMOYHOI NPOAYKTMBHOCTI TBAPUH KOXHOI MOPOAM i MiHii
BW3HAYalOTb TaKi ENEMEHTW TEXHOMONii K PiBEHb BUPOLLYBAHHS
MOIOZHAKY, KPUTEPIEM SIKOTO € XWBA Maca Ha MeBHOMY eTani
PO3BUTKY, CMOCIO YTPMMaHHS Ta piBeHb roAieni KopiB, NOKA3HKKM
BIOTBOPEHHS 11 BeTepuHapHOro  3abesneyeHHs  TOLO
[13,26,27,28]. Okpim TexHOMOriYHNX (hakKTopiB, Ha POPMYBAHHS
MOMOYHOI  MPOAYKTMBHOCTI  KOPIB  BMMWBAKOTb  MPUPOAHO-
KnimaTuyHi ymoBu. [J0 OCHOBHMX CEPEAOBULLHMX aKTopiB
BMMMBY Ha MOMOYHY NPOAYKTUBHICTb BiAHOCATLCS PIK Ta CE30H
HapPOKEHHS | NepLUoro oTeneHHs kopis [7, 9,18,20].

OTxe, BpaxyBaHHs Ta MOEAHAHHS MaKCUMarbHOI Kifb-
KOCTi FeHeTMYHUX Ta NapaTunoBKX (hakTopiB € BaroMM MeXaHi-
3MOM TifBULLEHHS] MPOAYKTUBHOCTI BENMKOi poratoi xyaotu
MonoyHmux nopia. OcobnmnBo akTyanbHUM BiH € Y CTafax BiT4N3-
HAHUX MOOYHUX NOPIZ 32 TOTaNbHOMO BUKOPUCTAHHSA YMCTOMO-
POAHUX TONWTUHCbKMX ByraiB 3apybikHOI cenekLii, ToMy LWo
NiABULLEHHS iX MPOOYKTUBHOCTI 3a paxyHOK BiATBOPHOMO M
BOMPHOrO cxpeLlyBaHHs yxe cebe Budyepnano. Bpaxosyoun
3a3HayeHe BuLLE, METOI0 HaLUUX AOCTIOXeHb € BUBYEHHS BNu-
BY KOMMMeEKCYy (hakTopiB Ha O3HAKM MOMOYHOI MPOLYKTUBHOCTI
KOpiB-NEPBICTOK  YKPaiHCbKMX 4OpHO-psiGoi i 4epBOHO-psboI
MOMOYHMX Ta FONWTMHCBKOI nopid B ymoBax MA® «Epunkuy
MoninbHAHCBKOrO paroHy XKuTommpebkoi obnacri.

Marepiann Ta Metogu pocnimkeHb. [ocnigxeHHs
NPOBELEHO LUMNAXOM aHanisy MaTepiania NNeMiHHOro Ta NPoayk-
TMBHOTO BUKOPUCTaHHS KOPiB-NEPBICTOK NIIEM3aBOLiB NPUBATHOI
arpochipmu (MA®) «Epunkm» Kutommpebkoi obnacti y Tpagu-
LiiHMX yMOBaxX MPWB'A3HOrO YTpuUMaHHS. [ns  AocnimKeHHs
BinibpaHo 181 kopoBy ykpaiHCbKoI YopHO-psiboi mopoau, 42 —
YKpaiHCbKOi 4epBOHO-ps00i Ta 257 — ronLITUHCHKOI, OTPUMAHNX

y TOCMOJAPCTBI LUASXOM BOWUPHOTO CXPELLyBaHHS MaTOYHOrO
MOroniB's BITYM3HAHWX NOPIg 3 YACTOMOPOLHUMM FONLUTUHCHKM-
Mu Byrasmu-nnigHukamn. Fanysb MonoyHoro ckotapctea lNA®
«Epunkn» 3abeaneyeHa BigNoOBIGHMMK YyMOBamu pornsgy, yT-
PYMaHHS Ta rofiBi TBAPWH.

MonoyHy MpOAYKTMBHICTb 3a MepLy fakTalilo Aochi-
[KyBanu 3a Hagoem 3a 305 gHiB abo ckopouyeHy nakTauito (He
MeHwe 240 AHiB) LWNSAXOM NPOBEOEHHSI KOHTPOMbHWUX [O0iHb
TPy Ha MicsiLb YNPOAOBX NEPLUMX TPEOX MICALB i LLOMICAYHO
[0 3aKiHYeHHS nakTauji 3 0AHOYACHUM BU3HAUYEHHAM Y AOOOBIX
3paskax Morioka BifCOTKY Xwpy i Ginka Ha npunapi «Ekomink
KAM-98.2A». CtyniHb BNAWBY pi3HUX (DaKTOPIB Ha MOMOYHY
NPOAYKTMBHICTb  KOPIB-NEPBICTOK  BMU3HA4anu  BigHOLLEHHAM
hakTopianbHOi aucnepcii [0 3aranbHOi B OQHO(AKTOPHOMY
aucnepciinHomy komnnekci. OBpobKy nepBUHHUX gaHuX MpOBO-
ANOM MeTodamu  BapialiHOi  CTaTUCTUKKM, BUKOPUCTOBYHOUM
komn'toTepHy nporpamy "MS Office Excel 2010".

Pesynbtatn pocnigxeHb. TBapuHu ctaga MA® «Ep-
YWKA» MAKOTb BUCOKMIA MOTEHLian MOMOYHOI NPOAYKTMBHOCTI,
CEepeqHii Hafii KopiB 3a OCTaHHIX 3 POKWU CTaHOBMB 7-8 TUC. KK
MOSIOKa 3a NakTauito. YacTka ronWwTUHCHKOI CnaaKoBOCTI KOpiB
BITUM3HAHMX MOPIA [OCUTb BMCOKA i CKMajae no YKpaiHCbKi
4epBOHO-psAbit MonouHin nopoai 85,5 %, ykpaiHCbkin YopHO-
ps6in — 91,4 %. [ins 6inbwoi 06’eKTMBHOCTI JOCMIMKEHD BUKO-
puCTaHi KopoBM-NepBICTKY, BIRGIP cepen AKX MiHiManbHuiA. Mo
obcTexeHoMy noronis’to Hagin 3a 305 AHiB nakTauii cknagae
6589 «r, BmicT xupy B momoui — 3,81 %, binka — 3,09 %, Bik
MnepLLIoro oTeneHHs — 28 Mic., XuBa Maca Kopis npu nepLiomy
oTeneHHi — 529,1 kr.

Hagin kopiB-nepBiCTOK 3aNeXHO Bif NOpoau KONMBaeTb-
cs Big 6470 kr (ykpaiHcbka YopHO-psiba MornoyHa) go 6666 kr
(rorwTUHCBKA) 32 HEBIPOTAHOT PI3HULY, LLO NOSCHIOETLCA Nepe-
BaXHUM BNMWBOM Ha BITYM3HSIHI NOPOAW FONWITWHIB Ta aHanori-
YHAMM YMOBAMW YTPUMAHHS | BMKOPUCTaHHS. 3a SIKICHUMM
MOKa3HWKaMM MOJIOYHOI MPOAYKTUBHOCTI MepeBara HanexuTb
nepBiCTkaM rOMWTMHCBKOI nopogu, Bmictom xupy — 0,03-0,05
%, 6inka — 0,04 % (P<0,001). Lie 3ymoBuno BiporigHy nepesary
FONWITUHCBLKUX NEPBICTOK HAL POBECHULAMMU YKPAIHCHKOI YOPHO-
psIb0i MOMOYHOT NOpOAY 3a MPOAYKLIEK MOMOYHOrO Xupy i binka
-10,5i 8,5 kr BignosigHo (P<0,05) (tabn. 1).

Tabnuys 1

MonoyHa npoayKTUBHICTL NEPBICTOK 3aNeXHO Bifg nopoau

Mopoga n Hagii, kr Bwmict xupy, % MonouHuii xmp, kr | BwmicT Binka, % MornoyHuii Binok, Kr
YkpaiHcbka YopHo-psiba MonoyHa 181 6470+87,8 3,780,009 245,0+3,50 3,07+0,007 198,7+£2,80
YkpaiHcbka 4epBOHO-psiba MONoYHa 42 6630+136,7 3,800,015 252,2+5,83 3,07+0,016 203,7+4,67
[onwTMHCbKa 257 6666+72,5 3,830,006 255,542,90 3,110,006 207,2+2,37
PisHnus max-min 196+113,9 0,05+0,011*** 10,5+4,55* 0,04+0,009*** 8,5+3,67*

Hapasi reHeanoriyHa CTpykTypa MOronis’s nnemiHHuX
3aBOMIB HE KOHTPOIOETLCS LIEHTPani3oBaHO pPerioHanbHUMK
CENEKLMHIMM LieHTpamK, BNAcHUKW Ta KEPIBHUKW rOCMOAApPCTB
0bvpaioTb MocTayanbHUKIB CNepMONpoAayKLii camocTinHo. Lle
YCKITAZHIOE BUSIBNEHHS 0COBNMBOCTEN rOCMOAAPCHKN KOPUCHNX
03HaK TBAPUH NEBHOI MiHii Ta ii cneumdikn.

Hawwwmmn gocnimkeHHsMU BCTAHOBMEHO, LLO KOPOBM A0-
CRifKyBaHUX NiHii BiOPI3HAOTHCA 33 03HAKaMKU MOMOYHOI Npo-
LYKTUBHOCTI, LU0 CBIAYNTb NPO CMaAKOBWI BNAMB reHeanoriYHnx
opmyBaHb Ha ixHW BapiabenbHiCTb. HalBuLi NOKA3HMKK
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MOMOYHOI NPOAYKTUBHOCTI MatoTb NEPBICTKW TPLOX MNiHi — Bani-
aHTa, [xocko becHa, Yidha, a came: Hagin 6701-6878 kr, BmicT
xupy B Monoui 3,82-3,86 %, npoaykuis monoyHoro xupy 259,0-
264,2 xr, BmicT Ginka B monoui 3,08-3,14 %, npogyKuis MOoy-
Horo Binka — 208,8-214,3 kr. PisHuus Mix TBapuHamn HanbinbLu
npoayKTVBHOI MiHii (Yicha) i HalimeHLw npogykTueHoi (MapLuana)
3a Ha3BaHWMK NOKa3HWUKaMK CTaHOBWTL BignosiaHo 811 kr; 0,15
%; 33,6 kr; 0,13 %; 27,6 kr (P<0,001) (tabn. 2).
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MonoyHa npoAyKTUBHICTbL NEPBICTOK 3aN1€XHO Bif HANEXHOCTI A0 NiHii

Tabnuysa 2

Tlinis n Hagin, kr BmicT xupy, % MornoyHui xup, Kr BwicT binka, % MonouyHuii 6inok, kr

Banianta 1650414 58 6784+136,6 3,8240,012 259,0£5,18 3,08+0,008 208,8+4,28
[xocko becHa 5694028588 105 6701+£126,1 3,86+0,009 259,245,14 3,140,007 211,1+4,18
EneseniuHa 1491007 17 6309+195,6 3,730,024 235,8+7,97 3,01£0,021 190,5+6,49
Kasanepa 1620273 14 6321+£124 4 3,710,022 234.1+4,39 3,02+0,025 190,5+3,41

Mapwana 2290977 35 6067+178,3 3,80£0,021 230,6+7,23 3,070,017 186,7+6,03
Crapbaka 352790 182 6499+83,3 3,78+0,008 245,9+3,34 3,06+0,007 199,34+2,65
Yicba 1427381 69 6878+143,2 3,84+0,010 264,245,54 3,120,009 214,3+4,52

Pi3Huus max-min 811+£228,7*** 0,15+0,024*** 33,649,11** 0,13+0,022*** 27 617 54**

MipnocniaoHe noronis’s BigHocKTbCS A0 noTomcTea 20
ByraiB-nnigHuKiB. [N BMBYEHHS O3HAK MOMOYHOI MPOLYKTUBHI
3anexHo Bif NOXO4XeHHs 3a 6aTbkom Hamu BigibpaHo 15 nnip-
HukiB, siki manm 10 i Ginblue godvok. HamBuwmmn Haposmm
(6887-7264 kr, wo Ha 300 kr i Ginblue nepeBaxae cepeaHio no
cTafly) xapakTtepuaylTscs godku 6yrais Capykko, boynisapaa,
[xapgica, Koyrapa. Haibinbl cyTTeBa pisHULS 3a KinbKiCHUMM
noKasHUkaMM BUSIBNEHa MiX foykamu Oyrais AnbTamatTteo i
Koyrapa Ha KopucTb 0CTaHHbLOrO, 3a Hagoem 1820 kr, npoayKuj-
€10 MOJOYHOrO0 Xmpy — 83,2 kr, 6inka — 67,2 kr. HanBuLui sKicHi
MOKa3HMKI MONTOYHOI NPOLYKTUBHOCTI (BigcoToK xmpy 3,84-3,90,

Ginka 3,14-3,17) nputamanHi goukam 6yrais l'oH [onga, Mxa-
peica, Koyrapa, CepaiHa, ®acta. 300TEXHIYHOW NPaKTUKO
[OBEEHO, WO MK BEMMYMHOK HAZOK Ta BMICTOM Xmpy i Ginka
B MOJOLi Yy MepeBaxHiN GinblIOCTi BUNAAKIB iCHYE Big' €EMHUN
KOpensUiiHiA 3B'A30K, ab0 He3HauHWIA AoAaTHiA, WO ycknag-
HIOE OBHOYACHY CENekLjto 3a Lumu BOMa 03Hakamu. Tomy cnig
BIiAMITUTH, L0 0COBNNBO LiHHUMK Y CenekuiiHoMy nnaHi € ABa
Byrai — Koyrap (nivia Ctapbaka) i [xapsic (Yicha), ixHi godku
MOEAHYIOTb BUCOKI Hapoi (MoHag 7 Tuc. kr 3a 305 fHiB nakTauii)
3 MakciManbHUMKM BMICTOM xupy i Binka B monouyi (3,901 3,17 %
BigNoBigHo) (Tabn. 3).

Tabnuus 3

MonoyHa npoayKTUBHICTL NEPBICTOK 3a/IEXHO Bif MOXOMKEHHS 3a 6aTbKOM

Kniyka byras n Hagin, kr Bmict xupy, % MonoyHmit Xup, Kr Bwicr 6inka, % MonoyHuii Binok, Kkr
AnbTamartTeo 63467820 13 5444+290,2 3,69+0,028 200,7+10,89 3,00+0,020 163,5+9,04
Apygonbd 135905690 10 6070+260,2 3,80+0,015 230,9+10,20 3,03+0,034 183,6+7,66
boynisapp 62771837 28 6925+188,2 3,81+0,009 264,4+7,39 3,09+0,009 213,945,82
I'oH [ong 62336854 15 6498+376,0 3,84+0,033 249,6+14,19 3,140,025 203,7£11,75
[hxapsic 66683713 20 7181+291,4 3,90+0,015 279,7£11,07 3,17+0,006 227,7£9,17
KaHunep 768305280 12 6330+124,8 3,71£0,025 234,1+4,40 3,02+0,028 190,543,43
Kapmenno 349214112 30 589741741 3,72+0,021 219,846,98 3,09+0,021 182,0+5,50
Knapiti 534768616 24 672442215 3,83+0,014 257,648,87 3,100,019 208,5+7,30
Koyrap 65439939 10 7264+325,2 3,90+0,018 283,9+13,84 3,170,013 230,7+£10,91
Macipo 354071654 14 6315+196,0 3,730,025 235,8+7,81 3,010,022 190,5+6,52
Capykko 350995813 48 6887+173,0 3,78+0,018 261,0+6,85 3,07+0,011 211,245,31
CepnpiH 352642486 105 6701+126,1 3,860,009 259,2+5,14 3,140,007 211,1+4,18
CigHeih 9428124 53 677941391 3,82+0,013 259,0+5,20 3,08+0,008 208,8+4,31
®dacr 63683062 15 6610+203,2 3,85+0,019 254,8+8,05 3,16+0,013 208,7+6,89
LLnpni 447860719 38 6408+183,0 3,730,011 239,6+6,96 3,00£0,018 192,245,63
PisHuus max-min 1820+435,9** 0,24+0,045** 83,2417,61* 0,17£0,019** 67,2414 A7

[HTEHCWBHE BMPOLLYBaHHS Ta BUBIp ONTMMAnbHOrO Yacy
OCIMEHIHHS | OTENEHHS! PEMOHTHUX TeNULb Jae 3MOry KoMmnmnek-
TyBaTU MMEMiHHI CTafa nepeicTkamu 3 BUCOKUM MOTEHLianoMm
npogykTueHocTi. focnigxeHHs Hosaka I. B., ®egoposuya B. B.
Ta ®egopoBuy €. | CBIAUMTL MPO AOCUTH CYTTEBWIA BNAMB BiKY
nepLuoro oteneHHs (16,3-26,3 %) Ha Hagin kopis [14]. 3posymi-
no, WO paHHE OTENEHHS 30iNbLUYe TPUBANMICTL rOCMOAAPCHKOTO
BUKOpUCTaHHS KopiB. Ha gymky aspunenko M. C., paHHiM ans
KOpiB YKpaiHCbKOI YOPHO-PAAGOT MOMOYHOI MOpOoaAYM Chif, BBaXaTH
OTEMNEHHS Y Billi MeHLLe 24 Mic., onTUManbHUM — 24-29, ni3HimM —
Binbwe 30 [8].

Y nigKOHTPOMNBHOMY CTafi Y BiLli 40 24 micsuiB oTenuno-
ca nuwe 6,5 % nepsicTok. Lie nepeBaxHO NepBicTK rOMLUTUH-
CbKOI MOPOAM, BOHW MatoTb AOCUTb BUCOKMIA Hadin — 6808 kr Ta

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

MakcumanbHi BMICT xupy i Binka B monoyi — 3,84 i 3,11 % Big-
noBigHo. MepeBaxHa BinbLuicTb nepsicTok (70 %) postenunacs
y BiLli Big 24 0o 29 micsiB, iXHi MOKA3HUKY i3 36iNbLIEHHAM BiKY
OTENEHHS MaloTb TEHAEHLiI0 40 3HWKEHHS i 3aranoM 3Haxo-
JATbCS B MexXax: Hapin 3a 305 gHiB naktauii — 6427-6650 kr,
BMICT Xwpy B Monoui — 3,79-3,83 %, 6inka — 3,08-3,10 %, npo-
JyKuisi MONoYHoro xmpy — 244,1-254 9 kr, 6inka — 198,2-206,3
Kr. Y nepBicToK, Lo oTenunucs Y Biui 30-33 Mic., cnoctepiraeTb-
CSl 3pOCTaHHA KINbKICHUX NOKa3HMKIB MOMOYHOI NPOJYKTUBHOCTI:
Hagot [0 6940 kr, MpoayKyii MOMOYHOro Xupy — A0 263,7 K,
Binka — 0o 213,5 kr. HalHwxkyi KinbKiCHi NMOKa3HWKM XapaKTepHi
ANs NEepBICTOK, WO oTenunuck Y Bili 33 mic. i Binblue — Hagjn
6318 kr, npoaykuis MonoyHoro xupy 239,9 kr, Ginka — 195,5 kr
(tabn. 4).
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Tabnuys 4

Monoy4Ha npoAyKTUBHICTb NEPBICTOK 3aNeXHO Bif BiKYy OT€NEHHs

Bik nepLuoro oTenexHs, Mic n Hagin, kr BmicT xwpy, % MornoyHui xup, Kr BmicT Ginka, % MonoyHmit Binok, kr
[o 24 31 6808+991,2 3,840,064 261,6440,03 3,110,087 211,6+£32,07
24-25 111 6650+114,1 3,830,009 254,944 .62 3,100,009 206,3+3,76
26-27 132 6569+101,3 3,810,010 250,7+4,09 3,09+0,008 203,1+3,34
28-29 94 6427+£116,7 3,790,012 2441470 3,08+0,012 198,2+3,77
30-31 45 6495+£171,5 3,810,016 244 916,76 3,090,012 200,7+5,47
32-33 42 6940+154,0 3,770,015 263,7+6,24 3,060,011 213,544,86
MoHag 33 25 6318+234,5 3,80+0,023 239,9+8,97 3,09+0,018 195,247,34
Pi3Huus max-min 622+280,5" 0,073,771 23,8+10,93" 0,050,088 18,3+8,80"

OTxe, 3a pesynbTaTamu NepLuoi nakTauii cnoctepira-
€TbCS 3aNEXHICTb MONOYHOI NPOAYKTUBHOCTI Bif BiKY OTENEHHS
KopiB, MpOTe BOHA He BigNOBIAAE HOPMarbHOMY PO3NOAINY i
MOSICHIOETLCS], MMOBIPHiLLE 3a BCe, iHAMBILyanbHUMM 0coBMMBO-
CTAMM NepBIiCTOK, TOBTO iXHIM 3aranbHUM PO3BUTKOM Ta MOPOL-
HOIO HanexHicTio. TOMy BM3HAUMTM ONTUMAMNbHUIA BiK NEPLLOro
OTENEHHS 4151 TAaKOro 3MilaHoro cTaga AOCUTb CKMagHo.

Ce30H OTeneHHs BNNBae Ha piBeHb MOMOYHOI NPOAYK-
TUBHOCTI B CMIy TOrO, LU0 BiH 3yMOBMOE 3MiHY YMOB roisni Ta
KniMaTU4HMX  bakTopiB.  BinbluicTb  AocnigHuKiB  GaxaHUMK
Ha3WBalOTb OCIHHI i 3MMOBI OTENEHHS i BigMiYalOTh, WO TOA
nakTauifiHa kpusa kopiB 6inbl BMPIBHSIHA | BOHW MaloTb BHLL|
Hapoi Ha 2-10 % [18,20]. Lle mae wwe i cyTo GionoriyHe niarpy-
HTS - OCIHHbO-3IMOBI TeNsTa 3a3BKYal MILHILi i XWUTTE3aaTHi,

OCKiMbKW iHTEHCUBHWIA PO3BMTOK Nrogy BiabyBaeTbCs B ymMOBax
NiTHEOrO 6iONOriYHO NOBHOLIIHHOTO XMBNEHHS MaTepiB, a nicns-
MOMOYHE BMPOLLYBAHHS TENAT NpuUnagae Ha BECHSHWMIA nepiog,
3abe3aneyvyroumn iM iHTEHCUBHWA PO3BMTOK. Halummu pocnigxen-
HAMU MIOTBEPAKEHO, WO MOMOYHA MPOAYKTUBHICTL KOpIB NeB-
HOIO MipOKO 3anexXmTb Bif CE30HY iXHbOro OTeneHHs. Buwi Hagoi
3a 305 gHiB nakTauii cnocTepiraloTbCs Y KOpIB, AKi OTENUAUCH B
OCiHHbO-3UMOBMIA nepiog (6677-6687 Kr), HMkYi — BECHsHO-
niTHIN (6440-6573 kr). MpoTe pisHULA He € BIpOrigHOW, Lo
MOSICHIOETLCS, Ha Hally AYMKY, PiBHOMIpHUM 3a0e3neyeHHsM
TBApWH MOBHOLHHAMM KOPMaMu ynpogoBX poky. MakcumanbHi
AKICHI NOKa3HWKM MOMOYHOI NPOAYKTUBHOCTI 3ahikCOBaHO B3NM-
Ky — BigcoTok xupy 3,82, Binka 3,12, miHiManbHi BoceHn — 3,76 i
3,06 BignosigHo (Tabn. 5).

Tabnuus 5

MonoyHa npoayKTUBHICTb NEPBICTOK 3aNeXHO Bif CE30HY OTeNeHHs

Ce30H OTENEHHs n Hagin, kr BmicT xupy, % MonoyHuiA xmp, Kr BmicT 6inka, % MonoyHuii 6inok, kr
3uma 120 6677+92,0 3,8240,008 256,13,52 3,12+0,008 208,5+2,97
BecHa 115 6573+£100,5 3,81+0,007 250,9+3,77 3,10+0,007 204,0£3,12
Jlito 132 6440+93,9 3,810,007 245,5+3,75 3,070,005 198,0+3,02
OciHb 113 6687+108,8 3,760,010 252,244, 41 3,060,007 204,7+3,62
PisHuus max-min 2471437 0,06+0,013*** 10,6+5,14* 0,06+0,011** 10,544,24*

JlitepatypHi fpxepena MICTATb TakoX NOBIAOMMEHHS NPo
BM/MB POKY OTENIEHHs! KOPIB Ha iXHK MOMOYHY MPOAYKTMBHICTb
[6,12,19], BiH 3ymMOBREHW KMiMaTUYHUMMK, FOCNOAAPCHKO-
EKOHOMIYHUMW Ta cenekuinHumMmn baktopamu. MpoBeaeHi Hamu
BOCTiIKEeHHs cBigyaTh Npo CyTTeBE 30iNbLUEHHS MPOAYKTUBHOC-
Ti MonmoyHoro ctaga ynpogoex 2015-2018 pokiB: 3pocTaHHs
Hapgoto cknano 1281 kr, BMiCTy xupy B monoui — 0,16 %, Binka —
0,12 %, npoaykuii MonoyHoro xupy — 51,9 kr, MonoyHoro 6inka

- 425«r (P<0,001). Y 2019 poui 3a 3HWKEHHS Hagow Ha
804 kr cnoctepiracTbCs noganblue 3pOCTaHHA BMICTY XWpY i
Oinka, Ui nokasHukKM gocaratoTb 3,86 i 3,14 BigcoTka BignoBigHo.
OTxe, eeKkT NOrMWHAHHS TONLTUHAMU YKPAIHCHKUX YOPHO- i
4epBOHO-pAOMX MOMOYHMX MOPIZ Y Npoueci cenekuji npuaso-
OMTb OQHOYACHO [0 36iNbLUEHHS SIK HAAOM0, TaK i BMICTY Xupy Ta
Binka B morovi (tabn.6).

Tabnuys 6

MonoyHa npoayKTUBHICTbL NEPBICTOK 3aN1€XHO Bifj POKY OTENIEHHSA

Pik oTeneHHs n Hagii, kr Bwmict xupy, % MonouHmit Xup, Kk Bmict 6inka, % MonouHwit Ginok, kr
2015 36 593411154 3,69+0,017 219,2+4,68 3,06+0,010 181,443,82
2016 59 6030+147,7 3,70+0,009 223,0+5,51 3,00+0,016 180,3+4,32
2017 124 6569+89,1 3,79+0,007 249,2+3,34 3,05+0,007 200,2+2,76
2018 131 72154976 3,850,007 278,343,92 3,120,005 225,543,15
2019 130 6411+100,5 3,860,009 247,544,05 3,140,007 201,843,33
PizHnua max-min 1281+151,1*** 0,17£0,019** 59,1+6,10** 0,14+0,017*** 45,2+5,35"*

MornoyHa npoayKTUBHICTb KOPIB 3HAYHOIO MipOK0 3yMOB-
NeHa iXHbO KMBOK Maco, afyKe BOHA € IHTErpanbHUM Mokas-
HWKOM 3ararbHOro po3BWTKY Ta BrofoBaHOCTI TBapuH. Kpim
TOrO, BEMUKi TBApWUHU MOXYTb CMOXMBATU OBinblly KinbKicTb
KOpMiB, HEOOXiOHUX 711 NPOLYKYBaHHS MOMOKA, BOHW MakThb
Kpalle pO3BUMHEHi rpyaHy KRiTUHY Ta KPOBOHOCHY CUCTEMY.
Bucoky MOmnouHy npogyKTUBHICTb MEPBICTOK MOXHA OTpUMaTHt
NULE 33 HTEHCMBHOTO BMPOLLYBaHHA PEMOHTHUX Tenuub
[4,10,13], Toai BoHM ByayTb HOpPManbHO PO3BMHEHI i NiArOTOB-
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neHi go oTeneHHs. [MpoBedeHi AOCMIMKEHHS NEPEKOHNMUBO
CBiYaTb NPO BMIMB XMBOI MacK NEPBICTOK HA MONOYHY MPOAYK-
TUBHICTb, 3a ii 30inbllieHHst 3 450 0o 650 kr 3pocTaHHs Hagok
cknagae 1677 kr, npogyKLii MonoyHoro xupy — 66,4 kr, 6inka —
52,7 kr. Mopanblue 30iNbLIEHHS XWBOI Mack He CynpOBOIXKY-
€THCA CYTTEBUM MiABNLLEHHAM MOKA3HWUKIB MOIOYHOT MPOAYKTU-
BHOCTI, MPOTE BOHWM NWLWIAKOTBECA HA JOCUTb BUCOKOMY PiBHI —
6972-7179; 264,5-270,8 i 215,0-222,2 kr BignosigHo (Tabn. 7).
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Tabnuys 7

MonoyHa npoayKTUBHICTb 3aNeXHO Bifl XUBOi Macu NPV NepoMy OTeNeHHi
2Kusa maca, kr n Hagin, kr BmicT xwpy, % MonoyHuiA xmp, Kr BwicT Ginka, % MonouyHuii 6inok, kr

[o 451 71 5554+161,3 3,760,014 209,9+6,42 3,070,011 171,045,24
451-500 130 6358+80,1 3,8040,010 241,63,24 3,090,009 196,4+2,61

501-550 139 6898+77,7 3,8340,009 264,2+3,12 3,100,008 214,0£2,54
551-600 57 6778+£129,9 3,8240,013 259,0+5,13 3,080,014 209,0+4,23
601-650 55 7231+156,8 3,8240,013 276,3+6,38 3,0940,011 223,745,22
651-700 23 6972+1954 3,80+0,017 264,5+7,78 3,08+0,015 215,0+6,32
MoHag 700 5 71794350,8 3,77+0,037 270,8+15,42 3,09+0,025 222,212 47
Pi3Huugs max-min 1677+£225,0** 0,07£0,017* 66,4+9,05** 0,03+0,014* 52,747 40

3a pesynbTatamm OJHOAKTOPHOrO AMCMEPCIMHOMO | BMX YUHHWKIB HAMGIMbLIMA BNAMB HA MOMOYHY MPOLYKTUBHICTH
aHaniay BCTAHOBIEHO, L0 NOKa3HWKM MOMOYHOI NPOAYKTMBHOCTI | Mae pik OTEMEHHSs, 3yMOBEHICTb HUM Hafow CcTaHoBUTb 14,1
kopiB-nepeictok Ha 2,0-31,5% 3anexatb Big reHoTunosux | %, BMICTY xupy i 6inka B monoui — 30,4-30,6 %. Ha Hawy gym-
thakTopiB. HaNCUMBHILLMM YMHHUKOM € NOXOMKEHHS 3a BaTb- | Ky, OCHOBHOK CKMafoBOK LbOr0 BMAMBY € LinecnpsiMOBaHuiA
KOM, 110ro BnNMB Ha Hapii ctaHoBuUTb 11,4 %, BMICT xupy i 6inka | nigbip nnigHWKiB 3a BOMPHOTO cxpellyBaHHs. BnnuB Biky i ce3o-
B monoui — 31,0-31,5 % (P<0,001). Ha gpyromy Mmicuj niHiiHa | Hy OTENEHHS Ha Hagi NepBiCTOK He3HauHui i cknapae 0,7-
HanexHICTb, ii BNNWB Ha Ha3BaHi nokasHuku cknagae 3,6 i 14,7- | 2,7 %, HATOMICTb Ce30H OTeneHHs 3ymosnioe Ha 5,0-6,3 %
15,5 % BiBNOBIAHO, HA OCTAHHLOMY — NMOPOAA i3 MOKa3HMKamu | BMICT Xupy i 6inka B Monoui. 3a niTepaTypHUMK AaHUMK, 3yMO-
2,0 i 3,945 % (P<0,001...0,05). AHamoriyHy 3yMOBIEHICTb | BMEHICTb MOKA3HWKIB MOMOYHOI MPOLYKTUBHOCTI NapaT1noByUMm
03HaK MOJIOYHOI MPOAYKTMBHOCTI FEHOTUNOBMMM (hakTopamMu | YMHHUKaMW (POKOM i CE30HOM HapOMKEHHS Ta MepLioro oTe-
BigmivatoTb Garato pocnigHukiB [1,3,17,22,25], 3okpema 3a | NeHHs) konuBaeTbes B Mexax Big 0,28 no 17,7 % [6,9,12,18,20].
BaHUMK haxiBLiB IHCTUTYTY PO3BEOEHHS | FeHeTWKM TBapuH | Hawwmu JOCRImXEHHSMW BCTAHOBNEHO TaKOX CyTTEBWW BMIWB
Mmagis M. B., Kosanenkal. C., Mpaitmm C.B. Ta iH., BI/MB | KMBOI Macu nNepeiCTOK Npu NepLIOMy OTeneHHi Ha ix Hagin (20,9
Byras Ha Hafilh 040K 3anexHOo Bif nakTauii i nopoau cTaHoBUTL | %), WO CBIgYMTH NPO HEOBXIOHICTb IHTEHCMBHOTO BUPOLLYBAHHS
15,4-47,9 %, BmicT xupy — 22,0-43,4 %; ninii 6,1-24,51 4,1-17,1 | monogHsiky (tabn. 8).
% BignosigHo; nopoau — 0,3-2,9 i 0,2-0,3 %. Cepen napatuno-

Tabnuus 8
Cuna BnnuMBY reHOTMNOBMUX | NapaTUnoBUX (haKTOPiB HAa O3HaKN MOJIOYHOI NPOAYKTMBHOCTI KOpiB (n=480)

YacTka BMNMBY Ha 03HaKy
Y H 0, H 1 0,
(aKTop BNNMBY r;aV,IqC:LﬁM Foun - Hagin, kr 2BM|CT xupy, % 2BM|CT 6inka, %

77)6 F. hakm 77 x F thakm 77 x F. ‘thakm
Mopoaa 3 3,01 0,020* 4,40 0,045* 11,12 0,039** 9,62
JliHia 7 2,12 0,036* 2,92 0,147 13,62 0,154*** 14,4
[NoxomkeHHs 32 6aTbKoM 20 1,61 0,114*** 3,10 0,310*** 10,86 0,315*** 9,72
Bik oTeneHHs 7 2,12 0,027* 2,15 0,024 1,96 0,013 1,06
Ce30H oTEneHHs 4 2,62 0,007 1,09 0,050*** 8,43 0,063*** 10,66
Pik oTeneHHs 5 2,39 0,141*** 19,49 0,306*** 56,21 0,304*** 51,95
XKusa maca 7 2,12 0,209*** 20,86 0,041* 3,37 0,011 0,86

BucHoBku. Cepen ouiHeHux akTopiB 3a icHylounx | kopis niHin Banianta 1650414, Dxocko becHa 5694028588 Ta
YMOB rogiBni Ta yTpumaHHs kopie y MA® «Epumkuy cyttesuin | Yipa 1427381, cepen byraiB ans NOMinNIEHHs AKICHNX NOKa3HN-
BMAMB HAa MOMOYHY MPOAYKTUBHICTE MalTb MOXOMKEHHS 3a | KiB MONloka iHTEHCMBHO BUKopucToByBaTh [oH [onga 62336854,
batbkom — Hagin 11,4 %, BmicT xupy B monoui 31,0 %, binka | [xapeica 66683713, Koyrapa 65439939, CepnniHa 352642486,
31,5 %, Ta niHiiHa HanexHicTb — 3,6; 14,7 i 15,4 % BignosiaHo. | ®acTta 63683062.
OTpumaHi gaHi € nigrpyHTaM Ans noganbLuoi ronwThHisaLji 3a 3HaYHUM pe3epBOM MIABULLEHHS MOIIOYHOI NPOLYKTWB-
LinecnpsiMOBaHOI CENeKLiliHOi poboTY y CTafi MONOYHOI XyAobn | HOCTI € iIHTEHCMBHE BMPOLLYBAHHS MOMOAHSIKY, MPO LLO CBIgYMTL
AaHoro rocrogapctea. MMpo ii epekTUBHICTb NEPEKOHNMBO CBiL- | BMCOKA OOYMOBMEHICTb HALOK XWBOK Macol MEpBiCTOK 3a
UNTb 3HAYHMIA BMMWB POKY OTENEHHs Ha MONOYHY NpoaykTue- | oTeneHHs — 20,9 %. BuseneHa He3HauyHa nepesara KopiB OCiH-
HICTb NEepBICTOK. HbO-3MMOBMX OTEMNEHb Ha BECHAHO-NITHIMU MOXe LiNKoM HiBe-

[ns nigBuLLIEHHS TEMNIB rEeHETUYHOMO NPOrpecy 3a Mo- | MIOBATUCh 3@ YMOBU PIBHOMIPHOMO KOPMO3abe3neyeHHs TBapuH
NOYHOI0 MPOJYKTUBHICTIO CTaja AOUNbHO NpoBoauTW [o6ip | YnMpogoBX poky.
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Assessment of influence of the factor complex on milk productivity of cows

We have studied influence of gene- and paratype factors on the characteristics of milk producing ability of first-calf cows of
Ukrainian Black- and-White, Red-and-White and Holstein dairy breeds through absorbing crossbreeding in similar feeding and keep-
ing conditions at PAF “Yerchyky” Popilnia district Zhytomyr region. It was ascertained that genotype factors have dominant influence
on characteristics of milk producing ability of cows. Influence of the breed on milk yield is 2.0%, fat content in milk — 4.5%, protein —
3.9%. Milk yield of first-calf cows of Ukrainian Black-and-White dairy breed is 6470 kg, Ukrainian Red- and —White dairy breed -
6630 kg, Holstein breed — 6666 kg with the highest fat and protein content in milk 3.83 and 3.11 % respectively. Influence of linear
affiliation on milk yield is 3.6%, fat content in milk — 14.7 %, protein content — 15.4 %. The highest values of milk yield have first-calf
cows of lines Valiant 1650414, Gosco Besna 5694028588, Chifa 1427381 — milk yield 6701-6878 kg, fat content in milk — 3,82-3,86
%, protein content 3.08-3.14 %. Difference max-min between animals of different lines according to said parameters is respectively
811 kg, 0.15 and 0.13%. Characteristics of milk producing ability of daughters are the mostly predetermined by father’s genotype —
milk yield 11.4%, fat and protein content in milk — 31.0 and 31,5% respectively. Depending on the father, difference max-min by milk
yield is 1820 kg, fat content — 0.21%, protein — 0.17%. Two bulls — Kougar 65439939 and Jarvis 66683713 are especially valuable
for selection, their daughters combine high milk yield (over 7000 kg for 305 days of lactation) with maximum content of fat and pro-
tein in milk (3.90 and 3.17 % respectively). One of the paratype factors that influences milk-producing ability the most is the year of
calving, which determines milk yield on 14,1%, content of fat and protein in milk — 30.4-30.6%. In the course of 4-5 years milk yield
has increased by 1281 kg, fat content in milk 0.17%, protein — 0.14%. Influence of age and season of calving on milk yield of first-
calf cows is insignificant — 0.7-2.7 %. It has been proved, that live weight of first-calf cows influences their milk yield significantly
(20.9%) which evidences the necessity of intense growing of young cattle.

Key words: influencing factor, milk productivity, breed, line, breeding bull, calving age, year and season of calving, live
weight.
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Y npoueci docniOxeHHs1 suKopucMaHi 3aeanbHONPUUHAMI 300mexHiyHi Memodu (iHOugiOyanbHul 061k MOMOYHOI NPOOYK-
musHocmi, eidmeoptogasnbHoi 30amHocmi), nabopamopHi (8usHa4YeHHs sKiCHO20 cknady MOJOKa), eapiauiliHo-cmamucmuyHul
memod (peepecitiHuli aHani3z). Mamepiarom 0ns docnidxeHHs bynu dOaHi MooyHoI npodykmusHocmi ma eidmeoproganbHoi 30am-
Hocmi Kopie 080X NOKOMiHb 20/1WMUHCLKOI nopodu HiMeybkoi (n=362) ma ykpaiHcekoi (n=350) cenekyii. lNopigHANLHUM aHanizom
8CMaHOBIEHO, WO KOPOBU 2O0MWMUHCHKOI nopodu HiMeUbKoi cenekuii xapakmepusysanucs HUXYuMU KoegiyieHmamu peepecii
03HaK MOSI0YHOI NPOOYKMUBHOCMI, 3@ BUHSIMKOM eémicmy bifika 8 MOSIOi, HiX ME8apUHU 20/ILUMUHCLKOI NOpooU yKpaiHChbKOI cenek-
yii. Pasom 3 mum, cnocmepieaemo y Hux 8id’eMHy peapeciliHy 3anexHicme 3a emicmom Xupy 8 momnoyi (bam = -0,182), wo moxHa
nosicHUMU 3MiHamu, siki 8i0bysalombCs y npoueci npucmocyeaHHs iMnopmogaHoi xy0obu Ao HoBUX MEXHOMO_IYHUX YMO8 eKchilya-
mauii. Y Kopig eonumuHcbKoi nopodu ykpaiHCbKOI cenekuyii 6cmaHoeneHo npaMoniHitiHy pezpeciliHy 3anexHicmbs 03HaK MOMOYHOT
npodykmusHocmi: Hadit 3a 305 dHie nakmauii (bam = 0,274), Kinbkicmb MonoYHo20 Xupy (bom = 0,279) i KinbKicmb MOMOYHO20
6inka (bom = 0,258), Kinbkicmb MOIOYHO20 XUpy 3a nakmauito (bom = 0,227) i 3a 06y (bom = 0,295). BcmaHosneHo, wo Koposu
20/1WMUHCBKOT NOPodU HiMeUbKOI cenekyii, He 38axarodu Ha iCHy8aHHs 8 060 iHWUX NPUPOOHO-KMIMamUYHUX i KOPMOBUX yMogax,
36epizaromb He fuwe sUCOKUL pigeHb npodyKmUBHUX 03Hak, a U 8idmeoptosasnbHy 30amHicmb. 3a pesynsmamamu pezpecitiHo2o
aHanisy ecmaHogneHo HasgHicmb NPSMONIHIOHOI 3anexHocmi K MiX CenekyilHUMU O3HaKkaMu, mak | 3a OKpeMumu O3Hakamu y
CnopidHeHux epynax meapuH (douku-mamepi). Lle, 8 cgoto yepay, 00380UM0 yMOYHUMU pesynbmamugHicmb cenekyii npu ¢hopmy-
8aHHi 8UCOKONPOAYKMUBHO20 cmada 20WMUHCHKOI Nopodu, sike 8idbyeaembCs WISXOM 3a8E3€HHS MamOYHO20 N0201i8’s | 8UKO-
pucmanHs byaaig-noninwyeavis. opieHANLHUM aHai3oM KoebiyieHmie peapecii npoOyKmMUBHUX 03HaK 20/IWLMUHCBKUX KOpig yKpa-
iHeBKOI cenekuii susieneHo, wio binblwe yeaau Ha0aembCs NIOBULEHHIO MOTOYHOCMI Y MBapUH i 3a paxyHOK U020 8idbysacmbcs
36inblWeHHs Kinbkocmi MOMOYH020 Xupy ma binka y 004oK, wo noxodsms 6i0 Mamepig pi3Ho20 pigHs npodykmueHocmi. 3a pe-
3ynbmamamu peepeciliHo20 aHanisy 8cmaHo8unu, Wo cenekyito MomoYHoi Xydobu 20WmUHCLKOT hopodu Ha nidguueHHs birnko-
80MOsTI04HOCMI i NPOA0BXKYy8amu, OCKITbKU CeneKyis Ha KXUPHOMOMIOYHICMb 3HAYHO MEHWE Cnpusimume 30irbUIEHHI0 8Micmy
6inka e Monou.

Knroyosi cnosa: eonwmurcska nopoda, npodykmusHi 03HaKu, pigeHb Hadok, Pe2pecis.
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Cenekuis cnpsIMOBaHO fie Ha rocrnogapChbkn KOPUCHI
03HaKM CiNbCbKOroCnofapChkux TBapWUH, 30KPEMA MOIIOHHOI
Xygobu. 3aBasku MeTofam Ta npuiomMam po3BedeHHs, Bigbopy
Ta migbopy CTBOPIOIOTBCA TBApUHU BaxaHoro reHoTUny, SKUM
BMacTWBi XapaKTepUCTUKA MpUAATHOCTI [0 BWUKOPUCTAHHS B
Cy4aCHMX TEXHOMOTYHMX yMOBaX. 3 YacoM BuUMorK 1o baxaHoro
TUMY 3MIHIOOTLCS 3@ KiNbKICTIO | CKnagom O3Hak cenekuii, Bpa-
XOBYETbCA  JOCATHYTWA piBeHb X PO3BUTKY, COLjiaNbHO-
€KOHOMIYHa HeobXxigHicTb Ta OionoriyHa MOXMMBICTb iXHBOMO

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

noninwenHs. LUMpokoro BuKOpUCTaHHS HabyBaloTb  CydvacHi
MeToaM cenekuii Ans NOniNWEHHs MICLEBIX Ta YAOCKOHAINEHHS
HOBOCTBOPEHMX NOpid BenuKoi poratoi xynobu. Omke, B NpoLEC
cenekuji 3MIHIOETLCA piBeHb MPOSIBY FOCMOAAPCHKM KOPUCHMX
03HaK y TBapuH, @ TOMY akTyanbHUM € JOCTIMKEHHS 3aNeXHOCT
pesynbTaTUBHUX 03HAK CenekLjii y MONoYHoT Xyaoou.

B npoueci cenekuii Benukoi poratoi xyaobu BUHUKaE
notpeba BM3HAYEHHS, HACKIMbKW B CEPEOHBOMY 3MIHIOETHCS
BESIMYMHA OJHiEl O3HaKM NPy 3MiHI Ha OAMHULID MIpU iHLWOI

121

Cepist «TBapyHHULTBOY, BUNYyck 2 (45), 2021


mailto:pidpala@mnau.edu.ua
mailto:strikha.luda@gmail.com
mailto:shev4uk.n@ukr.net
mailto:zaitsev_yevhen@ukr.net

03HaKM i Ans LbOro BMKOPUCTOBYIOTL PerpeciiiHiin aHani3. Nopis-
HIOI0YM BENWYMHM KOEDILLIEHTIB perpecii Bu3HauatoTb 3BinbLUeHHS
(ab0 3MeHLUEHHS) cepeaHbOro 3HaYeHHs OfHiET 03HaKMW BigHOCHO
iHWoi [3].

Y pesynbTaTi OUiHKM ajanTauiHux ocobnuBocTei
TONLUTUHIB HiMeLbkoi cenekyii Oyno BCTAHOBMEHO 3a BU3HaYe-
HUM KoediLieHTOM perpecii, Lo Hagili NepBiCTOK 36iNbLIYETHCA
Ha 275 Kr MOMOKa i3 NiABULLEHHAM 3aranbHOi OLHKM 33 eKC-
Tep'epHuit TMN Ha oguH Gan [2]. OuiHiotoun BNIMB MaTepiB
OaTbKiB Ha Hafill KOPIB YKpaiHCbKOI YepBOHOI MOSTOYHOI Nopoaw
LUMSXOM BUBEAEHHS PIBHAHHSA TPUAKTOPHOI perpecinHoi 3ane-
KHOCTi, BCTAHOBMNMK, LU0 3i 3BinbLUEHHAM HAJOt0 Y MaTepiB Ha 1
KT MOMoKa Hafii y 4o4ok nigsuwimscs Ha 60 kr [5].

Mix Bapiloo4MMM 03HaKaMKU MOXYTb MaTh Micle He nu-
Wwe npAMOMIHIAHI, a W KpuBOMiHiHI 38'a3kn [4]. Mpuknagom
moxe OyTu watponogibHa dopma nakTauinHoi KpuBOi, 36inb-
LUEHHS MOMOYHOI NPOLYKTUBHOCTI NPU MIGBULLEHHI XMBOI Macy,
ane [0 NEBHOI rPaHNUYHOI BENUUMHK [7].

Y TBapWH yYacTille NpOsBASETbCH KPUBOMIHIMHA 3anex-
HiCTb MiX O3Hakamu, TOOTO 3i 36iNbLIEHHAM OAHiei 03HaKK Bia-
OyBaeTbCst NIABULLEHHS 11 iHLLOI 03HAKM, Sika 3 HEl0 B3aemMO3a-
nexHa, ane notiM crnocTepiraeTbes ii 3MeHLeHHs. Lie nesHUM
4nHOM Bigobpaxae Ti 6ionoriYHi 3akOHOMIPHOCTI, AKi BUHUKAKOTb
nig BNIWBOM Cenekuii B NONynAUisX Benukoi poratoi Xyzotu.
He BUKNIOYEHHAM € FONWITUHCHKA NOpofa, Ska iCTOTHO MpUCKO-
ptoe TEMNU NIABMLLEHHS MOMOYHOT NPOAYKTUBHOCTI KOPIB, NPOTE
BiAPI3HAETLCS AESKMM MOriPLIEHHAM BiATBOPIOBANbHOI 34aTHOC-
Ti [15, 5], WO cTano HacnigkoMm iHTEHCUBHOI cenekuii 3a npoayk-
TMBHUMM O3HAKaMM.

BcTaHoBEHO KopensyinHy 3anexHicTb Ta yacTky Bnnu-
BY Ha MOIIOYHY NPOAYKTUBHICTb KOPIB XWBOI Macy B pisHi nepio-
AW pocTy W po3BUTKY Tenuub [14], BU3HAYeHO CiBBIAHOCHY
MIHAMBICTb MiX NpoMipamu, Lo (opmytoTb iHaekcy Byaosu Tina
Ta HagoeM Kopis 3a nakTalito [16].

JocnimkeHHaMM CenekuinHX 3MiH B nonynsauii ronwTu-
HCbKOI MOPOAM 3a YOTUPU CYMDKHWX reHepaLlii BCTaHOBMEHO 3a
noKasH1kaMm acuMeTpii Ta ekcuecy, Lo Mae Miclle NpUPOaHii
QV3PYNTUBHUIA BIgbip B nomynsuii, sKWA CynpoOBOMKYETLCS
3HWKEHHSM NPOLYKTUBHOCTI TBApUH 3a MEHL CMpUSTIIMBIX
ymoB [13]. Y pe3ynbTati ouiHKW CenekuiiHoi cuTyallii B cTagax
BCTAHOBIEHO, LU0 NOMIMLUEHHS FOCNOAAPCHKNA KOPUCHUX O3HaK Y
MOMOYHOI XyAoOM nnemiHHMX cTag TepHOMinbCbKoi obnacTi
[O0LINbHO NPOBOANUTY Y HANPAMKY MiABULLEHHS XUPHOMOIOYHO-
CTi, WBOI Macu, KOHCTUTYLIAHOT MiLHOCTi TBapuH [17].

Hapasi 3HauyHa yeara npuginseTbCs BUPILLEHHIO Mpo-
Bremn [OBroniTT MONOYHOT XyAo6u, NiABMLLEHHS MPOAYKTUB-
Horo posronitta [8, 9, 10, 11], wWo poswupioe HeobXiaHiCTb
3aCTOCYBaHHS KOpENsLiHOrO Ta perpeciHoro aHanisy ans
BCTAHOBIIEHHS 3B'AA3KIB MiX O3Hakamu i, 0COONMBO TUMM, LLO
XapaKTepu3ytoTb NPOLYKTUBHI, BiATBOPIOBAIbHI, TEXHOMOMYHI Ta
apanTaLiiHi BnacTUBOCTI TBApUH.

Mema docnidxeHHs. OUiHUTW 3anexHiCTb 3MiH rocmno-
[apChk KOPUCHUX O3HaK Y KOPIB FOMLWTWUHCHKOI nopoau, Lo
Hanexatb A0 NONyMAUi HIMELbKOi Ta YKpaiHCbKOi Cemnexuii.
3a3HayeHa MeTa BUKOHYBanacs Yepes Taki 3aBLaHHs: BU3Hauu-
M KoeqilieHT NPAMONIHINHOI perpecii y KOpIB FOMWTUHCHKOT
MOPOAM Pi3HOI cenexLii; BCTaHOBUTM 3a koediljieHTamu perpecii
CeneKLiiHi 3MiHU Y CYMDKHWUX NOKOMIHHSAX; JOBECTU 3aNeXHICTb
NPOAYKTUBHOCTI KOPIB-AOY4OK BiJ PiBHSI HA010 KOpiB-MaTepiB.

Marepianu Ta Metoau pocnigxeHb. B ymoBax nne-
MiHHoro 3aeogy CTOB «[pomiHb» ApOY3WHCHKOTO paioHy
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Mwkonaiscbkoi 06nacTi BUKOHYBAnuCs AOCMIMKEHHS 3 BCTAHOB-
NEHHS PerpeciiHoi 3anexHOCTi rocnofapchbku KOPUCHUX 03HaK Y
KOpIB TOMLUTMHCLKOI MOPOAM HIMELLKOT Ta YKpaiHCHKOI cenekujii.
3anpoBamkeHa TexHororis BUpobHMLUTBa 3abe3neuye komdop-
THICTb eKcryaTaLii MOMoYHOI xyaobu i peanisaLjio reHeTUYHO-
ro MoTeHLiany roNWTUHCHKOI NOPOAK 3a YMOB De3npuB’sisHOro
BOKCOBOrO YTPUMaHHS, OQHOTUMHOI rofiBni TBApWUH NOBHOPALyi-
OHHUMU MOHOCYMiLLaMK, [OTHHI KOpIiB Ha ycTaHOBLi TURY «Kapy-
cernby, sika po3paxoBaHa Ha obcnyrosysaHHs 80 kopis. Cepep-
Hil Hagin Ha ogHy koposy B 2019 poui ctaHosus 11906 kr mMo-
noka, a B 2020 poui — 12016 kr monoka. OCHOBOK OAepKaHHS
BWCOKOI MOJIOYHOI MPOAYKTUBHOCTI KOPIB € CTBOPEHHS TaKuX
YMOB TOfiBMi, MPWU SKUX BUKOPUCTaHHS OBMIHHOI eHeprii Ta
iHLIMX NOXWBHUX PEYOBMH € MakcumanbHuM. [ns ynpasniHHs
iHopmauieto Ha MonouHomy komnnekci CTOB  «[MpomiHb»
BUKOPUCTOBYETHCS CYKYMHICTb NPOrPaMHKUX IHCTPYMEHTIB, SKi i
3abe3neyyloTb pyx iHOPMALiiHOrO MNOTOKY BIAMOBIAHO O
TEXHOMONYHMX NpoLeciB 3 BUPOBHULTBA NMPOAYKLii MOMOYHOMO
ckoTapcTaa [18].

Matepianom anst AocnimkeHHst Bynu aaHi MOMOYHOT Npo-
[YKTMBHOCTI Ta BIiATBOPIOBAIbHOI 34aTHOCTI KOPIB BOX NOKOMiHb
FOMLUTWUHCBKOT MOpOaM HiMeLpkoi (n=362) Ta ykpaiHcekoi (n=350)
cenekuii. Kopie-maTtepiB i KOpiB-O0OYOK TakOX po3noginunu Ha
rpynu 3a piBHEM Hagoto 3rigHo BigxuneHHs X +0,67 0. Po3BuTok
03HaK OLiHIOBaNM 3a JaH1MW HaZoo, BMICTY Xupy i binka B Mo-
nowj, KnbKiCTI0 MOMOYHOrO Xupy i Birka, KinbKicTo MOMOYHOrO
Xupy 3a foby [19, 7] sk 3a 305 gHiB, Tak i 3a BCi AHI nepLuoi ak-
Talii, 3a NokasHMKamK BigTBOPIOBarbHOI 3aaTHOCTI. KoediljieHTy
NiHiAHOT  perpecii  BW3HaYanu, BUKOPUCTOBYHOYM perpeciHui
aHanis [1, 7).

PesynbTat gocnimkeHb. [insg BusBneHHs 0cobnmeoc-
Teil (hopMyBaHHS BUCOKOI MPOAYKTUBHOCTI B MOMOYHOI Xygobu y
BIOKPUTIN NoNynAuii 3 BUKOPUCTAHHAM METOLiB NpsMOl Ta ono-
CepesKoBaHOi IHTPOLYKLIT reHeTUYHOro Matepiany, BU3HaYNUnK
koediljeHT perpecii y nigOOCAIAHMX TBapWH TOMWITUHCHKOI
nopoam HiMeLbKOI Ta yKpaiHebKoi cenekuii (tabn. 1).

lMopiBHANBHUM  @Hani3oM BCTAHOBMEHO, L0 KOPOBM
FONLUTMHCBLKOI MOPOAM HIMELbKOi Cenekuji xapakTepu3ylTbes
HXYMMK KoediLlieHTaMu perpecii 03HaK MOMOYHOI NPOLYKTUB-
HOCTi, 3a BMHATKOM BMICTy 6inka B MOMOLj, HiX TBapuHW
FONLWTMHCLKOI MOPOAM YKpaiHCbKOi cenekuji. Pasom 3 Tum,
CrMOCTEPIraeMO Y HUX Bif EMHY PErpeciiHy 3anexHicTb 3a BMic-
TOM *upy B Monoui (bym = -0,182), o MOXHa NOSCHUTK 3MiHa-
MW, ki BinbyBaloTbCS Y MPOLECI NPUCTOCYBAHHS IMNOPTOBAHOI
Xy#obu 4o HOBMX TEXHOMOTIYHMX YMOB eKcryaTai.

[ns iMnopTOBaHuUX KOPIB rONWTUHCLKOI NOPOAM KaHad-
CbKOI Cenekuji Ta ix 4OYOK PiBHSIHHS perpecii cepaic-nepiogy Ha
Hagi cBiguMno, Wo 3 KOoro nigBULLEHHSM Ha koxHi 1000 kr
TpUBAnICTb CepBic-nepiody MOAOBXYETLCA Ha 7 AHiB, a 36inb-
LIEHHS BiKy MepLIOro OTEMNEHHs HA OAUH MICALb CMPUSNO 3poc-
TaHHIO HAaJOok0 Ha 75 Kr moroka [6].

Y KOpiB TOMWTMHCBKOI MOPOAW YKPAIHCHKOI Cenekwji
BCTAHOBMNEHO NPAMONIHINHY perpeciiiy  3anexHicTb  03HaK
MOMOYHOI NPOAYKTMBHOCTI: Hapii 3a 305 aHiB naktauii  (bgm =
0,274), kinbkictb MonouHoro xupy (bgm = 0,279) i KinbkicTb
monouHoro 6inka (bgm = 0,258), KinbKicTb MONOYHOTO XMpY 3a
nakTauito (bym = 0,227) i 3a o6y (bpm = 0,295). Mopsig i3 3a-
3HaYeHWM, MaloTb Micue | BiZ'€MHi perpeciiHi 3anexHocTi,
30Kpema Lie 03HaKu, L0 XapaKTepu3ylTb BigTBOPOBAmbHY Ta
afanTauiiHy 30aTHICTb TBapuH, 30Kpema: TpWBanicTb CepBic-
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nepiogy (bgm = -0,007 i -0,061), koedpiLieHT BigTBOPIOBANBLHOI
3patHocTi (bgym = -0,040 i -0,086), a TpuBanicTb MiXOTENBLHOTO

nepiogy (bym = -0,076) Ta iHgekc agantauii (bgm = -0,094).

Tabnuus 1

KoediuieHT perpecii rocnogapcbku KOPUCHMX O3HAK KOPIB-NEPBICTOK FONWTUHCLKOI MOPOAM Pi3HOI cenekuji

lonwTHebka nopoga
OsHaka HiMeLbKoi cenekuii yKpaiHcbKoi cenekuii
bam p bam P
TpuBanictb naktawii 0,011 0,894 -0,067 0,446
Hagin 3a BClo nakTawito 0,001 0,994 0,099 0,063
Hagii 3a 305 gHiB naktauji 0,159 0,104 0,274 0,002
BmicT xupy B Monoui 0,182 0,033 0,001 0,998
KinbKicTb MOIOYHOTO Xupy 0,079 0,400 0,279 0,005
Bmict 6inka B Mmonoui 0,134 0,081 0,016 0,912
KinbkicTb MonoyHoro Ginka 0,182 0,069 0,258 0,060
KinbkicTb MOMOYHOrO XMpY 3a BCH NakTaLilo -0,021 0,799 0,227 0,039
KinbKicTb MOIOYHOrO XMpy 3a foby 0,067 0,429 0,295 0,002
TpuBanicTtb cepaic-nepiogy -0,007 0,937 -0,061 0,490
TpunBanicTb CyxoCTiHOMO nepiogy -0,023 0,608 0,103 0,103
Tpusanicte MOIN 0,004 0,960 -0,076 0,374
KoediLjieHT BigTBOPIOBANLHOI 3[ATHOCTI 0,040 0,722 -0,086 0,243
IHgekc aganTauji 0,017 0,851 -0,094 0,128

Omxe, KOpOBW TOMLUTUHCLKOI MOPOAN HIMELbKOI Ccenek-
Ui, He 3Baxaloun Ha iCHYBaHHA B AEWO iHWWX NPUPOAHO-
KNiMaTU4HKX | KOPMOBWX YMOBaX, 30€piraioTb He NiLle BUCOKNN
piBeHb NPOAYKTUBHWX 03HAK, a 1 BiATBOPOBAbHY 34aTHICTb.

3a [10NOMOro PErpeciinHoro aHanidy MoXHa Takox Bi-
3HAYNTW pesynbTaTUBHICTb Cenekwuii, Wo 3AiicHioBanacs B
npoueci hopMyBaHHsI BUCOKOMPOAYKTMBHOMO CTaga 3 MOMOYHOI
Xy[obu ronwTUHCHLKOI Nopoam pisHoi cenekuii. Tomy perpecito
BM3HAYanmM He NuLle 3a heHOTUNOBUMM MOKa3HMKaMK Y Criopia-

HEHUX rpyn TBapUH (BOYKM-MaTepi), @ N Mix O3HaKkamn y TBapuH
ABOX CYMiXXHUX MOKOMiHb.

Y rocnogapctsi CTOB «[MpoMiHby cenekuiinHo-nnemMiHHa
pobota 3 xynobow rOMWTUHCLKOI NOpoaW LinecnpsMoBaHo
MPOBOAMTLCA Ha MiABMLEHHS MOFIOYHOCTI Ta BiNkoBOMOMOYHOC-
Ti, OCKINbKM Le 3yMOBMEHO Cy4aCHUMM BUMOramii MOFOYHOMO
BisHecy. 3asHayeHa 0cobnuMBICTL POPMYBAHHS BMCOKOMPOAYK-
TMBHOTO CTafa 3Hamlna CBOE OBFPYHTYBaHHS LaHUMM perpe-
CiliHoro aHaniay (tabn. 2).

Tabnuys 2

KoediuieHT perpecii npoayKTMBHMX 03HaK KOpiB-NepBiCTOK ABOX NOKOMNiHb

[onwTUHCbKa nopoga
CniBBifHOCHI 03HaKv HiMeLbKoi cenekwji yKpaiHcbKoi cenekuii
Ry Ryx Ry | Ryx

Marepi (n=181) Marepi (n=175)
Hagili - BMICT xupy B Monoui 671,4 0,000 1085,0 0,000
Hagi# - KinbKicTb MOMIOYHOTO XMpY 221 0,037 24,0 0,038
Hapii - BmicT 6inka B Monoui 3195,0 0,000 1200,1 0,000
Hapiit - KinbkicTb MonoYHoro Ginka 28,5 0,030 30,8 0,030
Bmict xupy - BMmicT 6inka B monoui 0,102 0,024 0,450 0,078

Joukn(n=181) Houku (n=175)
Hagili - BMICT xupy B Monoui 924 0,000 327,0 0,000
Hapii - KinbKicTb MOJIOYHOIO XMpY 23,2 0,040 20,5 0,040
Hagi# - BmicT Ginka B Monoui 1623,8 0,000 865,9 0,000
Hapiit - KinbkicTb MOMoYHoro Ginka 29,7 0,030 28,5 0,030
Bmict xupy - BMmicT 6inka B monoui 0,531 0,083 1,916 0,372

BpaxoBytoun BaxnuBicTb 6iNKOBOMOMOYHOCTI, NpoaHa-
ni3yBanu PerpeciiHy 3anexHicTb MixX SKICHUMM O3Hakamu. Tak,
i3 30inbLeHHsM BMmicTy Ginka B monoui Ha 1,0 % xupHomonou-
HICTb B CepeaHboMy nigsuwyeTsea Ha 0,102 % y matepis i Ha
0,531 % y pmouyok. | HaBnakw, 3i 36iNbLUEHHAM BMICTY Xupy B
monoui Ha 1,0 % GiNKoBOMOMOYHICTb B CEpeaHLOMY MifBMLLY-
eTbes Ha 0,024 % y matepis i Ha 0,083 % y foyok. INopiBHIOKUM
BENUUMHN KoediLieHTiB perpecii Rwy i Ryx BCTaHOBMIM, LWO
NiABULLEHHS BIACOTKOBOTO BMICTY 6inka 3HAYHO MeEHLUE, Hix
XUPY, MPX 3MiHI NOEOHAHOTO 3 HUM KOMMOHEHTa Ha OAMHMLIO.
3a pesynbTaTOM HaBedEHOr0 perpecinHoro aHanisy MoxHa
3p00UTY 3aKMKOYEHHS!, WO CEMNEeKLit0 MOMOYHOI Xyaodu ronwTu-
HCbKOI MOpoau Ha NiaBMLLEHHS BGINKOBOMOMOYHOCTI Crif Npoao-
BXYBaTW, OCKIfTbKW CEMNEKLis Ha XMPHOMOMOYHICTb 3HAYHO MEH-
Lwe cnpusTUMe 36inbLUeHHI0 BMICTY Binka B MonoLj.

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHisepcureTty

AHanoriyHa TeHAeHUis perpecii NposiBNSeTbCA 1 3a Ae-
SKUMW HLUMMM O3HAKaMKU MOMOYHOI MPOAYKTMBHOCTI. [opiBHEO-
H0uM BENMYMHW KOoediLliEHTIB perpecii Mk HaBoEeM i KiNbKICTO
MOMOYHOTO KMPY, HAaZOEM i KMbKICTIO MONOYHOrO binka, Bu3Ha-
4nnm ix 3BinNbLUEHHS Yy MaTepiB i JOYOK 3aNeXHO Big TOro, sika
03Haka € OCHOBHOO Npu BiAdopi Ta Ninbopi TBApHH.

3aranbHOBIZOMO, LLO NepeBary B CENeKLii MOIOYHOI Xy-
[obu HagawTb BUCOKOMPOLYKTMBHMM kopoBaMm. [lpu Lbomy
BUSIBMEHHS PErPeCiNHOi 3aMexHOCTi 03HaK y AOYOK i MaTepiB, B
rpynax po3noAineHux 3a piBHEM Haf0l0 MaTepiB, XapakTepusye
3YMOBIEHICTb NMPOAYKTUBHOCTI B iX NOTOMKIB.

Ha nigcTasi Bu3HaueHnx koedilieHTiB perpecii y kopis
FONLUTMHCBKOI MOPOAM HIMELbKOI Cenekuii BCTaHOBWMM, WO
BENWYMHa 3MiHU Hadot0 y JOYOK B rpyni «>9373» y MeHLUi Mipi
3anexuTb Big MaTepuHcbkoi cnagkoBocTi Ryx = 0,004 i Ry =
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0,027, Hix y TBapuH rpyn «<8553» i «8554-9372», y akux Benu-
YnHM KoediLjieHTiB BULL i cTaHOBNSATL: Ryx = 0,127; Ry = 0,575

i Ryx = 0,018; Ry = 0,680 BignosigHo (tabn. 3).

Tabnuys 3
KoediuieHT perpecii npoayKkTMBHUX 03HaK AOYOK (X) Ta ix MaTepiB (y), po3nogineHux
B Ipyn# 3a piBHEM Hago MaTepiB (roNWTUHCHKA NopoAa HiMeLbKoi cenekLii)
I'pyna 3a piBHEM HaA010 KOpiB-MaTepiB
OsHaka <8553 8554-9372 >9373
Ry/x Rx/y Ry/x Rx/y Ry/x Rx/y
Hagin 3a 305 gHis nakrauji 0,127 0,575 0,018 0,680 0,004 0,027
BmicT xmpy B Monoui 0,073 0,111 0,158 0,307 0,021 0,074
KinbKicTb MOMOYHOIO Xupy 0,066 0,277 0,018 0,201 0,021 0,074
Bwict 6inka B Monoui 0,173 0,147 0,046 0,034 0,307 0,400
KinbkicTb MonoyHoro binka 0,145 0,580 0,021 0,481 0,058 0,336

[aHa TeHaeHuis 30epiraeTbCs | € XapakTepHow Ans
TONLUTMHCBKOI MOPOAM HiMelbKoi cenekuii Mpote, 3a 6inkoBo-
MOJTOYHICTIO BMSIBNIEHO iHLIY TEHAEHLt0, 0COBNMBICTIO SKOi €
BULLi koedbiLlieHTu perpecii y TBapuH rpynn «>9373» NOpiBHAHO
3 MeHL NpogyKTMBHUMM — «<8553» i «8554-9372». 3HayeHHs
koediLlieHTiB perpecii BkasyloTb Ha Te, WO i3 MigBULIEHHAM
BMicTy 6inka B monoui kopie-matepiB Ha 1,0 % BmicT 6inka B
MOMoLi iXHiX JO4OK B cepepHboMy 3binbumtses Ha 0,400 %. |
HaBMaku, BU3HAYEHa perpecis MaTepiB 3a NoKasHWKaMu JOYOK
BKa3ye Ha Te, WO NS NiABMLLEHHS B cepeaHboMy BMIcTy Binka
B Morouji kopie-ao4ok Ha 1,0 % y ixHix maTepiB Le 36inbLieHHs
B CepeaHboMy noBuHHO ctaHosuTh 0,307 %.

AHanoriyHo BM3Ha4YeHa perpecis W Ans KOpiB ronwTuH-
CbKOI NOpOoaAM YKpaiHCLKOI cenekuii. BctaHoBneHa npsmoniHinHa
perpeciiHa 3anexHicTb 3a AOCMIAKYBAHUMW O3HaKaMK Y JOYOK
Ta ix matepi. KoediLjeHTn perpecii Mixx Hagoem LOYOK i Hago-

em ix maTepiB (Rxy) B yCix rpynax maixe noaibHi: «<7129» -
Ryy = 0,500; «7130-8898» — Ryy = 0,451 i «>8899» — Ry =
0,381 (tabn. 4).

3a iHWKUMKM NPOJYKTUBHUMI O3HAaKaMM, TaKoX CrocTepi-
raemMo NPAMONIHINHY PErpeciiiy 3anexHiCTb, ane BennyuHM
koediLjieHTiB perpecii AELL0 MeHLi, 33 BUHATKOM KilbKOCTI
MOOYHOTO Xupy («<7129» — Rxy = 0,801 i «7130-8898» — Rxy
= 0,577) i kinbkocTi MonoyHoro Binka («<7129» — Ry = 0,686;
«7130-8898» — Ryy = 0,433 i «>8899» — Ryy = 0,386).

Otxe, y pesynbTaTi NOPIBHANBHOTO PerpecinHoro aHani-
3y NPOAYKTUBHUX O3HAK FOMLUITUHCLKMX KOPIB YKPaIHCbKOI cene-
Kuji BUSIBNEHO, WO Binblue yBarM HagaeTbCs NiABULLEHHIO MO-
NOYHOCTI TBAPWH i 3@ PaXxyHOK LIbOro BiAOYBaeTbCS 30iMbLIEHHS
KiNbKOCTI MOMOYHOrO XMpy Ta 6Ginka y [OYOK, OTPUMAHUX Bif
MarTepiB Pi3HOro PiBHA NPOAYKTUBHOCTI.

Tabnuus 4
KoediuieHT perpecii npoayKkTMBHUX 03HaK A0YOK (X) Ta iX MaTepiB (y), po3nogineHux
B rpynu 3a piBHeM Hapo0 MaTepiB (ronwTMHCLKa nopoda ykpaiHcbkoi cenekLii)
I'pyna 3a piBHEM Hafo KOpiB-MaTepiB
OsHaka <7129 7130-8898 >8899
R, y/x Rx/y R y/x Rx/y R Y/x Rx/y
Hagin 3a 305 gHis nakrauji 0,058 0,500 0,070 0,451 0,059 0,381
BwmicT xwupy B monoui 0,083 0,173 0,014 0,066 0,173 0,148
KinbKicTb MOMIOYHOIO XMpY 0,050 0,801 0,100 0,577 0,042 0,150
Bwict 6inka B Monoui 0,052 0,152 0,014 0,044 0,026 0,034
KinbkicTb MOIo4Horo binka 0,077 0,686 0,059 0,433 0,051 0,386

BucHoBku. 3a pesynbtatamu OCHiMKEHb BCTaHOBIE-
HO, LIO KOPOBM FOSILUTMHCHKOI MOPOAM HIMELbKOI cenekuii, He
3BaXal0UM Ha ICHYBaHHS B JeLLO iHLWIUX NPUPOAHO-KNIMATUYHMX i
KOpPMOBMX yMOBaX, 30epiraloTb He nuLe BUCOKMIA piBeHb MPOAY-
KTWBHUX O3HaK, a 11 BiTBOPIOBANbLHY 3AaTHICTb.

3a pesynbTaTamu pPErpeciiHoro aHanisy BCTAHOBIEHO
HAsBHICTb MPAMONIHINHOI  3aNEXHOCTI AK MiX CenekuinHumm
O3HaKaMmu, TaK i 3a OKPEMUMI O3HaKaMW y CNOPIBHEHUX rpynax
TBapuH (Oouku-matepi). Lie, B CBOKO Yepry, JO3BOMMMO YTOUHUTY
pe3ynbTaTUBHICTb Cenekuii npu opMyBaHHi BUCOKONPOAYKTUB-
HOrO cTafa ronWwTUHCBEKOI Nopoau, sike BigbYBAETHCA LLUMSXOM
3aBE3EHHS MaTOYHOrO MOroniB's i BMKOPUCTaHHS Oyrais-

noninLuysavis.

[MopiBHANBHUM  perpecitHiM  aHanisom MpPOAYKTUBHUX
03HaK ronLUTUHCBKMX KOpIB YKpaiHCKOI cenekLii BUSBMeHo, Lo
Binblie yBarm HapgaeTbCsA MiABWLLEHHIO MOMOYHOCTI Y TBAPWH i
33 paxyHOK Lboro BiaByBaeTbCs 3BiMblUeHHS KiMbKOCTi MOMOY-
HOro Xupy Ta Binka y AOYOK, L0 NOXOASATH Bif MAaTepiB Pi3HOro
PiBHS NPOLYKTUBHOCTI.

3a pesynbTaTamu perpecitHoro aHanisy BCTaHOBMIM,
Lo Cenekwjto MOMOYHOI Xyaobu ronwTUHCLKOI Nopoau Ha nia-
BMLLEHHSA BINKOBOMOMOYHOCTI Cri MPOZOBXYBaTH, OCKIMbKM
Cenekuiss Ha KMPHOMOMOYHICTb 3HAYHO MEHLLE CrpusTUME
30inbLUEHHI0 BMICTY Ginka B MonoLi.
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Features of regression dependence of signs in cows of holstein breed of different selection

It has been used 