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BUKOPUCTAHHA IMYHOIEHETUYHUX
MAPKEPIB []151 [IPOrHO3YBAHHA PE3YJIbTATIB
MDKTIOPOL4HOI'O CXPELLYBAHHA Y CBUHAPCTBI

B.B. NepacumMmeHKo, KaHA. C.-T. HayK
10.l. Wynbra, kaHA. c.-r. HayK

[HCTUTYT TBapUHHULTBA CTEMNOBUX paroHiB iM. M.®. IBaHoBa
“AckaHis-HoBa” — HauioHanbHWIN HayKoBWIA CeNneKLiNHO-reHeTUYHNIA
LeHTp 3 BiBYapCTBa

BuknadeHo pe3ynbmamu 8U84YeHHs1 eheKmueHOCMi MiKIOpPoOo-
HO20 cxpewysaHHs1 yKpaiHCbKUX cmernosux psibux CBUHOMAaMmoK 3
nnidHukamu nopid naHdpac, eesnukoi 6isloi, nosImascsKoi M'aCHOI, OPOK
ma ackaHilicbko2o mury yKpaiHCbKOI M'sacHoi nopodu. BcmaHoeneHo
sucokuli KoegbiuieHm Kopensauii rnomik 8i0200ieeIbHUMU  SIKOCMSMU
MOMICHUX C8UHEl ma OYiKy8aHUMU Yy HUX CepeOHIMU 3Ha4YeHHsMU cmy-
MEH 2emepo3u20MHOCMI 3a KOMIIIEKCOM 2eHEMUYHUX cucmem apyn
Kpo8i.

KntouoBi crnoBa: rpynuM KpoBi, reTepO3uroTHICTb, MiXMNOpPOAHE
CXpeLLyBaHHS, NPOAYKTUBHICTb CBUHEN.

3 niTepaTypHuX gxepen Bigomo, Lo MigBuLLEHA reTepPO3NrOTHICTb
3a reHeTUYHMMM CUCTEMaMM MapKEPHUX TEHIB y psagi BUNagkiB cripusie
NposiBy KpaLloi NPOOYKTUBHOCTI CBMHEN. Tak, 3a aHUMK, odepXaHnMm
Ha CBMHAX BinopycbKkoi YOpHO-CTpokaToi mopoau, npy gobopax o060x
OaTbkiB 3 BWCOKMM piBHEM reTepo3nrotHocTi 3a 10 nokycamu Gararto-
NNigHICTb CBMHOMATOK Ta YMCIIO MOPOCST MpU BiOSTYYEHHI BUSIBUIMCS
HaMKpawnumMK i, HaBnaku, NPOTUNEXHUIA BapiaHT gobopy npuBoavB 00
BiporiaHo 3HMxeHoro (Ha 15 %) ginosoro Buxogy nopocat Ta Ha 10,4 %
- Macw rHisga npu BignyyeHHi [1]. AHanorivHi gaHi 6ynn ogepxaHi Ha
CBUHSX YpPXKyMCbKOI [2, 3], Benukoi 6inoi [4], ykpaiHcbkoi cTenoBoi Ginoi
Ta psboi nopig [5]. BuBYEHHs 0COBNMBOCTEN POCTY CBUHEW 3a5EXHO BiJ
PiBHS iX reTepo3nMroTHOCTI Nokasarno, Lo XnBa Maca, cepeaHbo0000BUi
NpUPICT Ta BiK JOCATHEHHS XuBoi Macy 100 Kr y nigCBUHKIB yKpaiHCHKOI
cTenoBoi 6inoi, psaboi Ta AedKkuX iHWKX Nopig Takox Oynu BiporigHO
MoB’si3aHi 3 PiBHEM iX reTepO3MroTHOCTI 32 KOMMIIEKCOM FOKyCiB [6, 7],
npuvyomy 6inbll reTepo3uroTHi 0cobMHM OAHOYACHO Manu | Kpalli
MOKa3HMKM NPOAYKTUBHOCTI.
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Cnig BigMiTUTK, WO nepeBaxHa OiNbLUICTb ekcnepyMeHTanbHNX
AaHUX NpO MO3UTUBHWIA BMNSMB NiABULLEHOrO PiBHS reTEPO3UrOTHOCTI Ha
NPOAYKTUBHI O3HAKM CBMHEN ofepxaHa npu iX YMCTONopiaHOMYy po3Be-
OeHHi. [MpoTe B HayKoBi niTepaTypi 3ycTpivyaoTbCsd W MOBIAOMNEHHS
CTOCOBHO MOXIMBOCTiI BUKOPUCTAHHS LibOro NOKa3HWKa A5s NiABULLEHHS
eeKTUBHOCTI MDKNOPOAHOIO CXpeLlyBaHHS Yy cBuHapcTsi [8, 9], ane
AocnigxXeHb, NPOBEAEHNX Y LibOMY HaMpsMKY, NMOKW LLIO Marno, Lo MOXe
OyT noB’si3aHO 3 [OBOMi BMCOKOK iX CKMagHicTio, 0ByMOBMEHO
HeobxigHicTio igeHTUdikauii iHaMBiAyanbHMX reHoTMniB GaraTbox OCO-
6uH (BaTbKiB Ta HaLLaAKIB) NPU Pi3HMX MIXKNOPOAHMX MOEQHAHHSX, SKi [0
TOrO X MOBMWHHI 3[iNCHIOBAaTUCA B OOHAKOBUX YMOBaXx rofisni Ta yTpu-
MaHHS.

Buxogaum 3 HaBegeHoro, Hamm Gyna 3pobneHa cnpoba BUBUUTU
eEeKTUBHICTbL AesKUX BapiaHTiB MiKMNOPOAHOIO CXPELLyBaHHA CBUHEN
3anexHo Bid OYiKyBaHOrO piBHS reTepOo3UroTHOCTI HallagkiB 3a KOM-
MreKcoM FOKyCiB, KOTPUA po3paxoByBanu He 3a pesyrnbTtatamu 6esno-
CepefHbOro TUMNyBaHHSA TBApPWH, a BMKOPWUCTOBYIOYM OOEepXaHi paHille,
npotaroMm 6GaraTopiyHux pocnigkeHb AaHi BaHKy iMyHOreHeTU4HOI
iHcbopmauii nabopaTopii iMyHOreHeTUKM IHCTUTYTY MpO nopogocneun-
iyHi ocobnmnBoCTi reHOOHAIB 3a FEeHETUYHUMU CUCTEMaMUN MapKePHUX
reHiB. AHani3 e(pekTUBHOCTI MiXXMOPOAHOrO CXPELLYBaHHA 34iMCHIOBaNM
3a JaHvMW Bigdiny CBMHAPCTBA IHCTUTYTY, OTPUMaHMMKU B MPOLECI
BMKOHAHHS CreLianbHOro HaykoBO-BUMPOOHMYOro gocnigy, NpoBeAeHoro
BiANOBIQHO 00 3aranbHONPUAHATUX METOAUYHMX BUMOT.

Marepian i meToguka gocnigxeHb. B O “SBumiHcbknii 6ekoH”
PasgonbHuuypkoro pavoHy AP Kpum 6yno ccdopmoBaHo 6 rpyn CBUHO-
MaTOK-aHanoriB ykpaiHCbKOi cTenoBoi psiboi nopoan (YCP), no 10-14
ronis B KOXHi. TBapuH OgHiel 3 rpyn napyBanu 3 niigHUKaMu ykpaiH-
CbKol cTenoBoi psaboi nopoaun, B TOM Yac SK iHWNX — BUKOPUCTOBYBaNM
ONs MDKNOPOOHOro CXpeLyBaHHA 3 nnigHukammn nopig nadgpac (1),
Benukoi 6inoi (BB), nontascbkoi m’sicHoi (IMM), atopok () Ta acka-
HICbKOro TUNy yKpaiHcbkol M’acHoi nopoan (AMT), no 3 ronoBu B KOX-
HiA rpyni. Y CBMHOMAaTOK BpaxoBYyBanu MOKa3HWKKM OaraTonnigHoCTi,
KINbKOCTi MOPOCAT Y THi34i, Macu rHisga Ta cepefgHbOi Macu OAHOro
nopocATM npu Bigny4YeHHi. BuByann TakoX BigrofiBenbHi AKOCTI
NiOCBMHKIB, odepXaHuX Big CBUMHOMATOK NPW Pi3HUX BapiaHTax cnony-
YeHb i3 NnigHNUKaMun: BiK gOCArHEHHs XumBoi Macu 100 kr, cepegHbLOO0-
©GOBMIN NPUPICT Ta BUTPATK KOPMIB Ha 1 Kr NpupocTy.

[nsa xapakTepucTUKM pPiBHA reTepo3UroTHOCTI HalladKiB pi3HMX
rpyn 3acTOCOBYBarnv MNOKa3HUK TEOPETUYHO OYiKyBaHOI CepeaHbOi YacT-
Ku reTeposurot Ha nokyc (k), Skuin po3paxoByBanv BUXOASYM 3 3aranb-
HOBIONOMYHUX IMOBIPHICHMX 3aKOHOMIPHOCTEW yCNaAKyBaHHSA reHeTuyd-
Hoi iHdbopmaLii, 30KkpeMa 3akoHy Xappai-BenHbepry Ta npaBuny BifbHOro
KOMOiHYBaHHS1 rameT, 3 BUKOPUCTaHHAM OOEpXXaHUX Hamu paHiwe
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aanmx [10] npo ocobnuBocTi reHooHAIB Mnopig 3a 5 reHeTUdYHUMK
cuctemamum eputpoumtapHux aHtureHie EAB, EAD, EAE, EAF, EAG.

Mpn aHanisi ekcnepuMeHTanbHOro maTtepiany TakoX BUKOPUCTO-
ByBanu koedilieHTn kopenauii (r) NoMix NoKasHMKamMu TEOPETUYHO OMi-
KyBaHOI y HallaakiB cepeHbOl YacTKy reTepo3uroT Ha NOKyc Ta cepefn-
HiMW 3HaYEHHAMW MOKa3HWUKIB NPOAYKTUBHOCTI TBapuH Yy rpynax [11].

Pesynbtatn gocnigxeHb. Pe3ynbTaT BUBYEHHSA penpoayKTUB-
HUX SIKOCTEW CBUMHEN YKpaiHCbKOi CTemnoBoi psaboi nopogu npu YnucTono-
POAHOMY PO3BEAEHHI Ta MDKMNOPOOAHOMY CXpellyBaHHi HaBedeHi B
Tabnuui 1, 3 Akoi BUNNMBAE, L0 ONTUMArNbHUM € BapiaHT CXpeLLyBaHHS
YCP x BB, ockinbku npu LbOMY COCTEPIraloTbCs BUCOKI

Tabnuusa 1. PenpoayKTUBHI AKOCTi CBUHOMATOK YKPaiHCbKOI
cTenoBoi psiboi mopoau Npu YNCTONOPOAHOMY PO3BeAeHHi Ta

cXpeluyBaHHi
3HauyeHHs 80 Biany4YeHHs
BaraTo-
BapiaHT k n nnig- ymncno maca maca
(%) HiCTb, nopocaTt rHisga, 1-ro
ron. y rHi3Ai, Kr nopoc.,
ron. Kr
YCP xJ1 |29,7| 14 |1 10,940,44 | 9,8 £0,39 | 174,0+4,8 | 17,9+0,6
YCPxBb | 30,2 | 11 | 11,7+#0,37 | 9,740,50 | 181,547,7 | 18,7+0,6
YCPxTIM | 30,5]| 10 | 95+0,47 | 7,9+0,43 | 135,1+9,7 | 17,840,5
YCPxAMT | 32,1 | 14 | 91+0,46 | 7,3+0,43 | 133,1+8,3 | 18,5+0,6
YCPxYCP | 33,7 | 10 | 10,4+0,13 | 9,7 £0,20 | 171,9+5,9 | 17,9+0,7
yCPx [ | 459 | 12 | 9,7+0,46 | 8,2 +0,46 | 150,2+6,6 | 18,5+0,6

nokasHukn 6GararonnigHocTi (11,7 ron.), KiNbKOCTi MOPOCAT Yy TrHi3gj
(9,7 ron.) Ta macu rHisga npu BignyyenHi (181,5 kr). Hanbinblw HM3bkKI
MOKa3HUKM MPOAYKTUBHOCTI, B CBOK 4Yepry, BWSsIBIIEHI NpW BapiaHTi
cxpewyBaHHa YCP x AMT, signosigHo: 9,1 ron., 7,3 ron., 133,1 kr.
HamBuwe 3HavyeHHs nokasHuka "k’ y Hawagkis (45,9%) odikyBanocs
NPy CXpeLLyBaHHI CBMHEW YKPAiHCbKOI CTenoBoi psiboi nopoan 3 TBapu-
HamMu nopogm AKpPOoK, NPOTe Len BapiaHT MiXKMNOPOO4HOro CXpeLlyBaHHSA
XapaKkTepusyBaBCH arneKko He KpalliMM piBHEM PO3BUTKY PenpogyKTUB-
HUX O3Hak. [Npu aHanisi KoeilieHTiB Kopensuii MoMidK OuviKyBaHUMMU
3HAYEHHSMU CepeaHbOi OO reTepo3nroT HawagkiB Ha fokyc Ta
NoKasHMKaMu MpoaYyKTUBHOCTI CBMHOMATOK BCTAHOBIMEHO, L0 iX YMCIIOBI
3Ha4YeHHs HEBENUKI Ta B YCiX BUMaZKax He BiporigHi: MO BiAHOLWEHH 00
baratonnigHocti r = -- 0,340 + 0,543; oo uncna nopocAT B rHi3agi npu
BignydeHHi r = -- 0,299 £ 0,551; Macw rHisga npuv BignyyeHHi r = --
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0,211 + 0,564; cepeagHboi Macu 1-ro nopocatm B 2 Mmic. r = + 0,363 *
0,538.

Takum 4YMHOM, OOCNIIKEHHAMU HE BUSIBIIEHO BiPOrigHMX Kopens-
LiHUX B32€EMO3B’A3KIB MOMDK BMBYEHUMMU PENPOOYKTUBHUMWN O3HaKaMu
CBMHEN Ta OYiKyBaHUM PiBHEM reTepOo3UroTHOCTI HallaakiB Mpu pisHUX
BapiaHTax MiXXMOPOLHOro CXpeLlyBaHHS.

30BCiM iHWa KapTUHa crnocTepiranacsa npu BMBYEHHI BiarodiBenb-
HUX SIKOCTeN NiACBWHKIB (Tabn. 2).

Tabnuua 2. BigrogiBenbHi AKOCTi NiACBUHKIB Npu
4YUCTONOPOAHOMY pO3BeAEeHHI Ta MXKNOPOAHOMY CXpeLlyBaHHi
CBMHEN yKpaiHCLKOI CTenoBoi psaboi nopoau

Bik pocarHeH- CepegHbopo- Butpata kop-

BapiaHT k n HS XXMBOI Ma- 6oBuiA Npu- My Ha 1 kr

(%) cn 100 kr, gHi picT, 1 npupocTy,

K. Of.

YCP xJ1 | 29,7 | 58 199 +2,2° 622+ 1° 4,44 + 0,05°
YCP x BB | 30,2 | 59 195+£2,9 620 + 1° 4,43 + 0,05°
YCP xTIIM | 30,5 | 56 202 + 3,2° 608 + 1° 4,49 + 0,07°
YCPxAMT | 32,1 | 57 201 +2,9° 596 + 1° 4,55 + 0,05°
YCPxYCP | 33,7 | 28 193 £ 4,1 632 + 2° 4,32 +0,08°
YCP x[1 | 45,9 28 186 £ 5,5 703 +£2 4,04 + 0,06°

MpumiTka. BigHocHO rpynu nomicHmx TBapuH YCP x [;
a=p<0,05 b=p<0,01;c=p<0,001.

Hanbinblw BUCOKE 3HAYEHHs CepedHbOi YacTKM reTepos3nroT 3a
KOMMMEKCOM NOKYCIB Yy HallagkKiB, sk yXKe BigMmivyanocsi BuLe, OYikyBa-
nocb Mpu BapiaHTi MiknopogHoro cxpewyBaHHs YCP x [ (45,9 %).
OaHovacHO MiACBUMHKKM LET rpynu Y MOPIBHAHHI 3 iHWKUMK BiporigHo (p<
0,05 - 0,001) Bigpi3HaAnMcs i HANNINWKXMKW NOKA3HNUKaMW BiKY JOCSTHEHHS
*uBoi macu 100 kr (186 gHiB), cepegHbomobosoro npupocty (703 r),
BUTpaT KOopMiB Ha 1 kr npupocty (4,04 kopm. og.). MNpn ubomy y 50-
66,7% BMNagkiB Nno Mipi 3pocTaHHA nokasHuka ’k” cnocrtepiranach i
[0BOMi 3aKOHOMIpHa 3MiHa cepefHiX 3HayeHb MOKa3HWKIB MPOAYKTUB-
HOCTI y rpynax. Po3paxyHku nokasanu, Lo KoedilieHTH kopensauii momMix
OCTaHHIMM | MOKa3HUKaMKM OYiKyBaHOI CepegHbOi reTepO3nroTHOCTI
HallaakiB y rpynax npu pisHUX BapiaHTax MiKMOPOAHOrO CXpeLLyBaHHA
BUSIBUNUCA BUCOKMMU i B YCiX BMNagkax Bignosiganu nepLiomy nopory
BiporigHocTi (p < 0,05), 3okpema, No BigHOLLEHHIO OO cepegHbOoLobo-
Boro npupocty r=+ 0,930 £ 0,212, BuTpat KopmiB Ha 1 Kr NpUpocCTy r =
-- 0,932 £+ 0,209, BiKy gocsirHeHHs »xwuBoi macu 100 kr r = -- 0,879 *
0,275.
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HaBefeHi aaHi cBigyathb, WO CNOCTepiranTbCA BUCOKI KOpensLinHi
B32EMO3B’A3KN MOMIX BiArogiBenbHUMU SKOCTAMU CBUHEN i NOKa3HUKOM
OuiKyBaHOI cepefHbOl YaCTKU reTepo3uroT TBapWH 3a KOMMIIEKCOM
rEHETUYHUX CUCTEM TPy KPOBI.

MpoTe cnig BiAMITUTK, WO Taki abcontoTHI 3HAYEHHS KoediLieHTIB
Kopensuii NoMiK MoKasHuKamu, Lo BMBYANuUCs, OAEPXaHi, B nepLuy
Yepry, ToMy, WO Kpalla rpyna noMicHux teapuH (YCP x [1) cytTteBo (y
1,4 -1,5 pasiB) Bigpi3HaAnacb Bif iHWWX rpyn 3a MOKa3HUKOM OMiKyBaHOI
cepefHbOl 4acTKM reTepo3nroT Ha FfoKyC. Y TOM e Yac PisHUUS NOMidK
iHLWMMK rpynamuy 3a nokasHukoM “k” Byna He3HauHow (29,7% - 33,7 %),
TOMY OTPUMaHi JaHi MOKM Lo Ccrig po3rnagaTtn sk nonepenHi i BOHU
noTpebyoTb AOAATKOBOI NEPEBIPKN 3a pe3ynbTaTamy TakUX MiXNopoa-
HUX CXpeLlyBaHb, NpU KOTPUX MOBUHHO 3’'SIBASITUCS MOTOMCTBO 3 BinbLu
KOHTPACTHOIO pi3HMLIED MOMIDK rpynaMmm 3a cepegHiMu 3HaYeHHsIMU
O4iKyBaHOI reTepo3uroTHOCTI.

OckinbKkn po3paxyHKM OCTAHHBOro MoKasHWKa MPOBOAUIUCS HaMU
BMXOOSYM 3 YNCTO TEOPETUHMHUX MipKYBaHb, TO HaBeAEHi pe3ynbTaTu
OOCNiopKEHb LjkaBi We N y TOMY BiAHOLUEHHI, WO BOHW MNiATBEPOKYHOTb
MOXIMBICTb BiAHOCHO [JOBrOTPUBArioro BMKOPUCTAHHS BXEe BigoOMOIl
iMyHOreHeTH4HOI iHpopMaLii npo nopogocneuundiyHi  0cobnmBoCTi
reHooHAIB ANA OPIEHTOBHOrO MNMaHyBaHHSA eMeKTUBHOI, MPUHANMHI
BiHOCHO [0 BiArofiBenbHNX SKOCTEN, CUCTEMM MiXKMOPOLHOIO CXpeLLy-
BaHHS CBMHEN, BUKITIOYaOYM Npu LbOMYy eTan 6e3nocepeaHboro Tuny-
BaHHS TBapWH. 30KkpemMa aHarni3 napamMmeTpiB reHeTUYHOI CTPYKTYpW BUB-
YeHnx Hamu paHiwe [10] nopig CBUHEN NIBOEHHOIO PErioHY 3a reHeTu4-
HUMKW CUCTEMaMM rpyn KPOBi Ta AesKNX NoniMOpdHUX BinkiB cupoBaTku
KpoBi (TpaHcdepiH, rantornobiH, aminasa) [O3BONMUB ogepXxaTu
HACTYMHI OuiKyBaHi 3HAYEeHHA CepeaHbOi oS reTepo3nroT 3a KOMMIeK-
COM ITOKYCiB Y HallagKiB Npu pisHNX BapiaHTax MiXKMOPOLHOIo CXpeLyy-
BaHHSA: Benuka bina x ykpaiHcbka cTenosa 6ina, Benuka 6ina x naHgpac
(k = 27% - 28%); ykpaiHcbka cTenoBa bina x ykpaiHcbka cTenoBa psiba,
yKpaiHcbka ctenoBa 6ina x nangpac (k = 29% - 30%); ykpaiHcbka cTe-
nosa psiba x navgpac (k = 32%); Benuka Gina X Benvka 4YOpHa,
yKpaiHcbka cTenoBa 6ina x senuka vopHa (k = 35% - 36%); ykpaiHcbka
cTenoBa psiba X Benuka YopHa, AKPOK X raHgpac, naHgpac x Benvka
yopHa (k = 37% - 38%); ykpaiHcbka ctenosa 6ina x awpok (k =41%);
OIopokK X Benvka YopHa (k = 43%); ykpaiHcbka ctenoBa psiba x gropok (k
= 44%y).

BucHoBKWU. BcTaHOBNEHO BUCOKMIA KOemilieHT Kopensuii nomix
BiarogiBernbHUMM AKOCTSAMW MOMICHUX CBUHEW Ta OYiKyBaHUMMU Y HUX
cepefHiMM 3HAYEHHSMM YaCTKM FEeTEPO3UrOT Ha FOKYC 3a KOMIMIEKCOM
FEHETUYHNX CUCTEM EPUTPOLUTAPHUX aHTUrEHIB, LLO O03BOMSAE BUKO-
puctoByBaTU LEW MNOKa3HWK ANs  NPOrHO3yBaHHSA  eeKTUBHOCTI
Mi>XMOPOAHOIO CXpeLLyBaHHS Y CBUHAPCTBI.
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