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AEAKI NOKA3SHUKU BIJTIKOBOI'O OBMIHY Y OPI'AHI3MI BUTUX MULLEN
3A BUBHAYEHHA NrOCTPOI TOKCUYHOCTI MOOU®IKOBAHOI'O
XENATUHY

A. T. BOBKOI'OH, kaHouaaT cinibCbkorocnogapCbknx Hayk, 4oueHT kadeapu
binoyepkiecbKul HayioHanbHUlU azpapHuUl yHisepcumem
E-mail: alinavovk1@ukr.net

AHomauin. lNpasuna 6e3neyHocmi ma skocmi w000 xap4yosux 006asok
ma xap4osux npodykmie eumazarmb KOHMPOJ/I0 iX Hewkidnueocmi ma
mokcu4yHocmi. [TposedeHHs1 rnepopanibHOI MmoKcu4yHocmi € 0608’s13K080H0
8UMOR20I0 3a 8UKOpUCMAaHHS HOBUX, 8 MOMY Yucrli, 8UOO3MIHEHUX Xap4yosux
0obasok. Tomy, ecmaHoereHHs1 besrnedyHocmi odepxxaHoz2o 68 H[]l xapyosux
mexHonoait ma TIINT binouepkiscbkoeo HAY modughikosaHo20 xernamuHy
Mae Haykoee ma rnpakmuyHe 3HadyeHHs. [lposedeHHs bioxXiMiYHUX OOCiOXeHb
8 Op2aHi3Mi meapuH, Ha sIKUX eusyqasiu MOKCUYHUU 8rug xap4osoi dobasku,
poswuproe OaHi wodo ii Oii. Tomy, 3adadyeto 0OocrnioXeHb 6yrno 6UBYEHHS
Oesikux rnokasHukie b6irikogo2o ObMIHy y Kpos8i ma rediHui 6inux muweu, SKUM
8HYMPIWHBbOWITYHKOBO 8800UJIU 8UCOKI 003U MOOUGhIKOBaHO20 XxesnamuHy. B
Kposi muwel su3Ha4asiu akmugHicme aMiHompaHcghepas, eMmicm 3az2asibHo20
6irika ma ce4o8uHU i emicm birika i ce4o801 Kucromu y neyviHuj.

BcmaHoerneHo, wo eHacniook rnepopasibHo20 88edeHHs nabopamopHUM
meapuHam MoOughikogaHo20 xenamuHy y Kinbkocmi 1000 me / ke macu mina
YMIiCM CEeYOBUHU y KpO8i ma ceqo8oi Kucriomu y nediHyi 6ye ei0nogioHo Ha
pieHi 3,3 mmonb /n ma 1,32 mkmornbs /2. BeOeHHsi g8i0 2000 0o 5000 me
MOOUbiKoBaHO20 XesflamuHy Ha KirloepaM Macu mina meapuH He 8UKIIUKario
8ipo2idHo20 nidsuWEeHHS abo 3MEHWEeHHS eMicmy Ce4Yo8UHU Yy Kpoei ma
ceyosoi Kucriomu y rneviHyi muwed.

LosedeHo, w0 Ha KiHeub Oocnidy emicm birika y Kpoei i nediHui ma
aKkmueHicmb amiHompaHcgepas y nediHuyi muwed, akum eoousnu eid 1000 0o
5000 me moOugbikogaHO20 XenamuHy Ha KinogpamM Macu mina He marnu
8ip0_2IOHOI pi3HUUI MiXK CObOI0.

Knrouyoei cnoea: 6inkoeuli o06MiH, 6ini Muwi, ceYyoeuHa,
ModudhikoeaHull XenamuH, ce4oea Kucsioma, 6inok, akmueHicmb
amiHompaHcghepas, nediHka, cupoeameka Kposi

AKTyanbHicTb. [INs OXOpPOHW 300pPOB’A HACeNeHHs BWKOPUCTaHHSA
HOBMX abo MoaudikoBaHMX XapyoBux [Oo6GaBOK MOTpebye peTenbHUX
AOCNiapKeHb, Yy TOMY YUCTI i TokcukonoriyHmx [1, c. 60—63]. OgHieto i3 Takux

© BoskozoH A. ., 2018



xap4yoBux gobaBok € moaudikoBaHu xenatuH, ogepxanunn B HLI xapyoBux
TexHonorin binoyepkiBCbLKOro HaLioHanbHOro arpapHoOro yHiBepCcuTeTy.

HannowwmpeHilumMmn  TOKCUKOSMOrNYHUMUM  OOCHIPKEHHAMU € BCTaAHOBIIEHHS
HELUKIONMBOCTI, TFOCTPOI TOKCUMYHOCTI, XPOHIYHOI TOKCUMYHOCTI, TepaTOreHHOCTI,
€MOpPIOTOKCUTYHOCTI TOLLO. BCTaHOBMNEHHSI FOCTPOI TOKCUYMHOCTI Mae BaKiMBE
3Ha4YeHHA ANa ouiHK1M AobaBok. BioxiMidHI AOCNIMKEHHA Mg Yac eKCnepuMEHTIB
LLIOAO rocTPOl TOKCMYHOCTI 406aBOK € HEBIQ’€EMHUM ernieMeHToMm [2, c. 207-268].
Ha gaHuii yac He BCTaHOBMEHi MOKa3HMKM BinNkoBoro obmiHy y opraHiami Ginmx
MULLIEN 38 rOCTPOI TOKCUYHOCTI MOANMIKOBAHOIO >XenaTuHy.

AHani3 ocTtaHHiXx pocnigkeHb i nyb6nikauin. [JaHi Woao nepBUHHOI
TOKCUKOJIOFYHOT XapakTepuUCTUKM O06aBOK MOXIMBO OTPUMATK, BUKOHAaBLUM
FOCTPUIN eKCnepuMeEHT. 3 LliE0 METOK BUKOPUCTOBYIOTb AeKinbka BUAIB TBAPWH.
3a Takoro ekcriepumeHTy BcTaHosntoloTb LDS0 (go3a nobasku, 3a SKOT rmHe
50,0 % TBapwuH, skum ii BBoaunu). Lia gosa xapakrepusye roctpy TOKCUYHICTb
pocnigxyBaHoro ob’ekta. Uum gosa xap4yoBoi Ao0aBKkM HUXKYA, 3a SKOI TMHYTb
TBAPWHWU, TUM FOCTPa TOKCUYHICTb BuULLA. BioxXiMiYHI OOCNIIKEHHS Y OpraHi3mi
AocnigHnX TBapuH NPOBOAATL Nif Yac eKCrnepuMeHTy i Nicns Moro 3akiH4eHHS
[2, c. 207-268].

Y pocnigHux TBapWH 3a TrOCTPOI TOKCUYHOCTI OnA BCTaAHOBMEHHSA
MOKasHMKiB GinkoBoro oObMiHy BMB4YalOTb BMICT CEYOBWHW, CEYOBOI KUCMOTWU,

3ararnbHoro Oinka, aMiHOKMCIOT, OKpeEMMUX Oinkis, aKTUBHOCTI
amiHoTpaHcdepas y cupoBaTLi KpoBi Ta opraHax [2, c. 207-268].
Meta pocnigXeHHs — BUWBYEHHS MOKa3HMKIB GinkoBoro o6GMIHY Yy

opraHismi Binux MuLLEN 3a BHYTPILLUHBbOLLTYHKOBOIO BBEEHHS
MOOMPIKOBAHOIO XenaTuHy.

MaTepianu i metoan pocnigxkeHHA. [ocnigKeHHs wWoao rocTpol
TOKCUYHOCTI MOAMMIKOBAHOrO >XernaTuHy 6yno BUKOHAHO Ha MiHiMHUX Binnx
muwax. ExkcnepumeHTn 6ynn npoBeaeHi i3 gogepXaHHAM BMMOT OOKAIHIYHMX
pocnipkeHb Ta npaBwun GiOETMKM WOAO NOBOMKEHHA i3 nabopaTopHUMK
TBapuHamn. Ha nepwomy npoBoAWNIM  NEpPeBIPKYy PIiBHSA  TOKCUYHOCTI
MOANMIKOBAHOIrO XenaTuHy, 3aCTOCOBYKYM HU3bKI 0031  [OCHigKyBaHOI
xap4yoBoi gobasku. Muwam BOAUNM CYCMNEH3iI0 MOANMDIKOBAHOrO XenaTuHy Big
5 mr go 200 mMr Ha Kiflorpam macu Tina.

MMig yac gpyroro etany, O ON1caHin B poboTi, BUKOPUCTOBYBANM BUCOKI
no3n MoaudikoBaHoro xenatuHy. ®opmysanu rpynu BinMx Muen no WicTb
ronie, 4O3M BBEAEHHS SKMM AocnigKyBaHoro gpakropa ctaHosunm 1000, 2000,
3000, 4000 i 5000 mr Ha kr macu Tina (Tabn. 1). Ha maTepiani umMx TBapuH
npoBoAnNKN BioXiMiYHI AOCNIOKEHHS.

1. Cxema pocnipXXeHHs

\ pyna \ [lo3a BegeHHss MoaMiKOBAHOro XXenaTuHy, Mr / Kr macu Tina
| pocnigHa 1000
Il pocnigHa 2000
Il mocnigHa 3000
IV pocnigHa 4000
V pocnigHa 5000




CycneHsito moaudikoBaHoro xenatuHy rotyBanm Ha 1,0 % poO34uHI
Kpoxmanto. 3a nisgobun 0O BeAeHHA MOAUMIKOBAHOMO XenaTuHy TBapuH He
rogyBann. BHyTpiWHbOWNYHKOBE BBEAEHHA MOAWUMDIKOBAHOIO XernaTuHy
BUKOHYBanun 3a BUKOPUCTaAHHS MeTaneBoro 30HAy (BHYTPiWHIin giametp 1,2
MMm). [Josn Boaunu ogHopasoBo abo Ainunm Ha OBOE, 3aCTOCOBYOYM KOPOTKUIA
MPOMIXKOK Yacy MiX HUMK. 3a gocnigHumu TBapuHamu cnoctepirann 14 ai6.
HanyBaHHs i rogisnto mMuwen nig 4Yac ekcnepuMeHTy npoBoAunWM 3rigHo
CTaHOapTHUX BUMOT.

CTyniHb TOKCUMYHOCTI Xap4yoBoi AobaBkun BcTaHoBnoBanu 3rigHo 3 FTOCT
12.1.007-76 [3, c. 6; 4, c. 129-134].

Ha 15 o6y Big no4aTKky eKkCnepuMeHTy MULLIEN NPUCUNNIANN | 3abuBann.
Bigbupanu kpoB Ta opraHu ansa npoBedeHHa OGioxiMiyHMX pgocnigxeHb. Y
cMpoBaTUi KpoBi Ta nedviHui 6invx muwen gocnigxyBanu 3aranbHUin Ginok,
Bukopuctosytoun metoamky O. H. Lowry [5, c. 265-315], aKkTuMBHICTb
anaHiHamiHoTpaHcepasn | acnapTaTamiHOTpaHgepasn y nevdiHyi mMullen
Bu3Ha4danu 3a S. Reitman, S. Frrancel [6, c. 56].

BMicT ce4yoBOI KMCNOTK Y NeYiHui MUwen gocnigxKyBanu, 3aCTOCOBYHUM
IHCTPYKUito, BUKNageHy y [7, C. 3], MacoBy KOHLEHTpaLit0o CEYOBUHU Y
cYpoBaTLi KpOBi BU3Ha4Yanu 3rigHo 3 iHCTpyKuieto [8, c. 2].

PesynbTatn gocnigxeHHs Ta iXx o6roBopeHHA. 3a BBEAEHHS Manmnx
003 cycneHsil moandikoBaHoro xenatuHy Big 5 mr go 200 Mmr Ha kinorpam
Macu Tifla He BUSBNEHO 3MiH Yy noBefiHui. He BcTaHOBNEHO neTanbHUX
BMNAAKIB i 3@ BMKOPUCTaAHHS LOCNiAKyBaHOI xap4yoBoi gobasku y gosax 1000,
2000, 3000, 4000 i 5000 mr / kr macwu Tina TBapuH.

lMoka3HukK BiNKoBOro obMiHy BM3Ha4anu y cMpoBaTLi KPOBi Ta NediHui
MULLEN, SKUM BBOAMNM BUCOKI 4031 MOAMDIKOBAHOIO xenaTuHy. 3a BBEAEHHS
MoAaundpikoBaHOro xenatuHy y kiribkocTi 1000 Mr / Kr macu Tina ymicT ce4oBUHN
y KpoBi muwen | gocnigHoi rpynu 6yB Ha piBHi 3,3 MMonb / n1. 3acTocyBaHHS
2000 Ta 3000 mMr mogucpikoBaHOro >enatuvHy Ha Kinorpam Macu Tina
BUKNUKANO NiABULLEHHS BMICTY CEYOBUHM NOPIBHSHO i3 TBapuHamMmu | gocnigHol
rpynu, ane pisHuus He 6yna BiporigHoto (Tabn. 2).

2. binkoBun o6MiH y opraHiami muwwen 3a Aii cycneHsii moaudikoBaHoro
xenatmHy, Mt m, n=6

YMICT ce4oBUHU YMicT ce4yoBoi BmicT 6inka

pyna Y KpOBI, KMCNOTW y neviHui, B MeyiHuj, B cupoBarTLi
MMOSb / 1 Kmonb / T r/xr KpoOBI, r/ n

| pocnigHa 3,3+0,28 1,32 £ 0,320 854+233 619+543

Il pocnigha 4,0+0,47 1,41 £ 0,265 86,5+1,97 653289
Il gocnigHa 4,2 + 0,64 1,32+ 0,183 83,5+0,67 63,2+273
IV pocnigHa 3,8+0,28 1,19 £ 0,209 87,0+£3,25 59,7+5,34
V pocnigHa 3,7+0,17 1,57 £ 0,176 859+4,11 58,3+3,85

3acTocyBaHHS BMCOKMX 003 xap4doBoi gobaskm y IV Tta V pgocnigHux
rpynax cyrnpoBO4KyBasrioCb TEHAEHUIE WOAO0 NIABULLLEHHS BMICTY CEHOBUHU Y
KpoBi NabopaTopHMX MULLEN Y NOPIBHSHI i3 TBapUHaMu i3 | gocnigHoi rpynu.
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BusBneHo, wo nicna BBeAeHHA Muam MoandikoBaHOro xenatuHy y
KinbkocTi 1000 Mr/ kr macu Tina yMmicT ce4oBOI KACNOTKU y NeviHui TBapuH ByB
Ha piBHI 1,32 MKMOnNb / r. BUKopuCTaHHA 003 XapyoBoi A00aBKM Yy KiSIbKOCTI
2000 w™r/kr cynpoBomXyBanocCb 3pPOCTaHHSIM BMICTYy CE4YOBOI KUCIOTU Y
neviHui muwen Ha 6,8 %. Hansnwimin BMIiCT ce4oBOI KUCNOTU ByB BUABNEHUN Y
neviHui TBapuH i3 V gocnigHol rpynu, nNpoTe pisHUUS He Mmarna BiporigHoro
xapakrtepy.

Ha 15 noby ekcnepuMeHTy BMICT 3aranbHoOro 6inka y nediHui muwen |
pocnigHoi rpynn 6yB Ha piBHi 85,4 r/kr. He BcTaHOBMEHO BipOrigHOro
3MeHLWeHHA abo 36inblleHHs BMICTY 3aranbHOro 6inka y nediHui TBapuH 3a
BUKOPUCTAHHA MoaundpikoBaHoro xenatuny y ll- V gocnigHux rpynax. Macosa
yacTtka bGinka y cupoBaTtui Kposi muwwen, ski ogepxkysanu 1000 mr/ kr macu
Tina moaudikoBaHoro >enatvHy ctaHoBuna 61,9 r/n. 36inbweHHa 03w
AocnigpkyBaHoro gakrtopa Crnpusano He3Ha4YHOMY 3pOCTaHHIO BMICTY Ginka y |l
Ta lll i 3HmxeHHto y IV Ta VIII gocnigHux rpynax. BigxmneHHsa y gaHmx Bunagax
He Byrno BiporigHUM.

Mpo nopyweHHsa 6inkoBoro o6MiHy y NeYiHui TBapUH MOXITMBO CyaAUTU
3a aKTMBHICTIO aMiHOTpaHcdepas. AKTUBHICTb acnapTaTtamMiHOTpaHcdepasu
(AcAT) y neuviHui mmwen (I gocnigHa rpyna) ctaHosuna 16,2 mkmonbe / rog / T.
Llen nokasHuKk He BIAPI3HABCA Big CepeaHbOCTaTUCTUYHMX OaHuX LWoao
aKTMBHOCTI eH3nMY Y pidionoriyHo 3q0poBux TBapuH (Tabn. 3).

3. MNoka3HuKn akTUBHOCTI amiHOTpaHcdepa3 B nedviHui muwen, M+ m,

n==6
r AKTUBHICTb ACAT, AkTUBHICTb ANAT,
pyna
kmonb /ropg /r kmonb /ropg /r
| nocnigHa 16,2 + 1,26 20,8 £ 1,07
Il pocnigHa 16,9 + 0,38 19,9+ 0,74
Il pocnigHa 15,9 + 1,09 20,2 +0,73
IV pocnigHa 16,6 £ 0,57 20,7 £ 1,24
V pocnigHa 15,8 + 0,68 21,0+ 1,05

He BuABNeHO cyTTeBMX 3MiH Yy akTMBHOCTI ACAT y nediHui muwen i3 Il
pocnigHol rpynun, akum Beogunu 2000 mr/kr macu Tina mMoaudikoBaHOro
XenaTtuny. PisHuusa i3 ganmmum y | gocnigHin rpyni 6yna nuwe 4,3 %. He
BUABNEHO BipOrigHOI pisHMLi Woao akTmBHOCTI ACAT i y nediHui TBapuH i3 llI- V
aocnigHol  rpynu.  AHanoriyHo He BUABNEHO 3MiH  WOAO aKTUBHOCTI
anaHiHamiHoTpaHcepasm y nediHui OinMx muwen 3a Al moamdikoBaHOro
XenaTtuHy.

Takum ymHOoM, Ha 15 goby nicns BedeHHsA 6invM MuUamM BUCOKUX [03
MOOMIKOBAHOIO >XenaTuHY He BUSBMEHO BIPOrigHMX MOPYLIEeHb LWoao
6inkoBoro o6MmiHy y ix opraHiami.

BucHoBku i nepcnektBu. BctaHoBneHo, wo Ha 15 goby nicns
BHYTPILWHbOLWINYHKOBOrO BBeAgeHHs wMuwam  Big 1000 go 5000 wr
MOAMpikoBaHOro XenaTuHy Ha Kiflorpam macw Tina BiporigHol pisHuUUi LWoao
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BMICTy Ginka y cuMpoBaTui KPOBi i MeYiHUi Ta CEYOBUHU Yy KPOBi MK rpynamm
TBapWH He BUSABIIEHO.

BukopuctaHHa BUCOKMX 003 MOAUMIKOBAHOrO XenaTuHy He BUKIUKae
BipOrigHUX 3MiH aKTUBHOCTI aMiHOTpaHcdepas y neydiHui MuLen.

Moganbwnm  akTyanbHUM  OOCHIIKEHHAM € BUBYEHHS 30aTHOCTI
mMoauncpikoBaHoro xenatuHy copbyBaTn Ha cebe KniTMHM MiKpoopraHiamis
3aKBaCoOK 41151 KUCNOMOMOYHUX NPOOYKTIB.
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HEKOTOPbLIE NOKA3ATEJIN BEJIKOBOIO OBMEHA B OPTAHU3ME
BEJIbIX MbILWLWEW NMPU ONPEAUNTEHUXA OCTPOU TOKCUYHOCTHU
MOAOANDPULIMPOBAHHOIO XXEJIATUHA

A. . BOoBKOroH

AHHOmMauyus. [lpasuna 6e3oracHocmu U Kadecmea 6 OMmHoWweHUU
nuwesbix 006aBoK U nuUwWesbIX npPodykmos mpebyrom KOHMpOss Uux
b6eszspedHocmu u mokcudHocmu. [lposedeHue onpederneHus nepoparbHoU
mokcu4yHocmu sierisiemcsi obsisameribHbIM mpebogaHUueM rpu UCMOb308aHUU
HO8bIX, 8 mMOM 4ucrie 8UOOU3IMEHEHHbIX nuwesbix d0obasok. [loamomy,
ycmaHoerieHue besonacHocmu rionyd4eHHo2o0 8 HUW nuwesbix mexHosnoaul u
TTIMNT Benouepkosckoao HAY modughuuyuposaHHO20 XxenamuHa UMeem Hay4yHoe
U npakmudeckoe 3HadeHue. [IposedeHue 6uoxumuyeckux uccriedogaHul 8
Op2aHU3Me XXUBOMHbIX, Ha KOMOPbIX U3y4ariu MmoKcu4Yyeckoe e6030elicmeue
nuwesoli dobasku, pacwupsiem OaHHble 1o ee go30elicmeuro. [loamomy,
3a0avel uccriedosaHuli bbI10 U3yYeHUEe HeKomopbiX rokalamersiel 6esikoeo2o
obmeHa 8 Kposu U rievyeHu 6eribix Mbiliel, KomopbIM 8HympuU»xes1yO04YHO 8800UsIU
8bICOKUE 003bl MOOUGhUUUPOBAHHOZ20 XerlamuHa. B Kposu mbiwel onpedensnu
aKmueHoOCmMb amMuHompaHcghepas, codepxkaHue obuweao berika U MOYeBUHbI U
colepxxaHue berika u Mo4Ye8oU KUCIOMbI 8 NMEYeHU.

YcmaHoeneHo, 4mo 8 pe3ynbmame 8eedeHusi 1abopamopHbIM
JKUBOMHbIM MOOUGbULUPO8aHHO20 XenamuHa 6 kosudecmge 1000 me / Ke
Macchl mesia co0epPXXUMOe MOYEB8UHbI 8 KPOBU U MOYE80U KUCIOMbI 8 NeYeHu
661510 Ha yposHe coomeemcmeeHHO 3,3 mmonb/n u 1,32 MKMOIb / u.
BeedeHue om 2000 do 5000 mz MoOuguyupo8aHHO20 XefamuHa Ha
KurozpaMMm Maccbl mefia XUBOMHbIX He 8bI3bleasio  d0CmMOB8epHO20
y8enuUYeHUs Unu yYMeHbUWeEHUSI co0epXXaHusi MOYE8UHbI 8 Kpo8U U Mo4veeol
Kucriomsl 8 rnedyeHu Mbiwied.

LokasaHo, 4mo Ha KoHel, orbima codepxxaHue besika 8 Kposu, nevyeHu u
aKmueHocmb aMuHompaHcgepas 8 rnevyeHuU Mbiwel, KomopbiM 8800uiU om
1000 0o 5000 me modubuyuposaHHO20 XeramuHa Ha KurogpamMm Macchl
mena, He umersniu docmoeepHoU pasHuUUbl MexAy cobod.
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Knroyeenbie cnoea: 6enkoebili o6MeH, 6enbie MbiWU, MOYe8UHa,
ModughuyupoeaHHbIU JXeslamuH, Moyeeasi Kucsioma, 6esoK,
aKmueHoOCmMb aMUHOMpaHcghepas, nevyeHb, CbIBOPOMKa KPosuU

FOLLOWING PROTEIN METABOLISM INDICATORS IN THE WHITE MICE
ORGANISM FOR DETERMINING ACUTE TOXICITY OF MODIFIED
GELATIN

A. G. Vovkohon

Abstract. The use of new or modified dietary supplements requires
careful research into clean and toxicological issues for public health. One of
such dietary supplements is modified gelatin obtained at the Research Institute
of Food Technologies of Bila Tserkva National Agrarian University.

The most common toxicological studies are the establishment of
harmlessness, acute toxicity, chronic toxicity, teratogenicity, embryotoxicity,
and others. Establishing acute toxicity is important for evaluating additives.
Biochemical studies in experiments on acute toxicity of supplements are an
integral part in our research.

At present, there are no indicators of protein metabolism in the body of
white mice for acute toxicity of modified gelatin.

Therefore, the purpose of the study was to study the protein metabolism
in an organism of white mice used in the experiments to determine the acute
toxicity of modified gelatin.

A study on acute toxicity of modified gelatin was performed on linear
white mice. The experiments were conducted in accordance with the
requirements of preclinical studies and bioethics rules regarding the handling
of laboratory animals. In the first stage intragastric animals were fed from 5 mg
fo 200 mg per kilogram of body weight of the modified gelatin suspension.
Subsequent follow up doses of the study factor were 1,000, 2,000, 3,000,
4,000, and 5,000 mg/kg, in which biochemical studies in the white mice were
performed. No one animals were fed with modified gelatin for half an hour. A
suspension of modified gelatin was prepared in a 1.0 % solution of starch.

Applying low doses of the studied food supplement in a mice group
consisted of 3 animal. During the second experiment (high doses of modified
gelatin) six groups of mice were formed.

Intragastric putting of modified gelatin was performed using a metal
probe (internal diameter 1.2 mm). Doses were administered once or divided
into two using a short time interval between them. Experimental animals were
observed for 14 days. Infusion and feeding of mice during the experiment were
carried out in accordance with standard requirements.

The mice were make drowsy and slaughtered at the 15th days from the
beginning of the experiment. Blood and organs were selected for biochemical
studies.

Changes in behavior were not detected for the management of
suspension small doses of modified gelatin from 5 mg to 200 mg per kilogram
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of body weight. There were not lethal cases and for the use of the studied food
additive at doses of 1000, 2000, 3000, 4000 and 5000 mg/kg of body weight of
animals.

Indicators of protein metabolism were determined in serum of blood and
liver of mice that were taken high doses of modified gelatin. The urea content
in the mice blood of the experimental group was 3.3 mmol/l for the
maintenance of modified gelatin in the amount of 1000 mg/kg of body weight.
The use of 2,000 and 3,000 mg of modified gelatin per kilogram of body weight
resulted in an increase in urea compared to the animals in the experimental
group but the difference was unlikely.

The use of high doses of food supplements in the IV and V experimental
groups was accompanied by a tendency to increase the urea content in the
blood of laboratory mice compared with animals from Study Group .

It was found out that after putting of modified gelatin mice in the amount
of 1000 mg/kg of body weight, the uric acid content in the liver of animals was
1.32 umol/g. The use of a dietary supplement of 2000 mg/kg was
accompanied by a 6.8 % increase in uric acid in the liver of the mice. The
highest content of uric acid was detected in the liver of animals from the
experimental group V but the difference was not of a probable nature.

The total protein in the liver of mice in the experimental group was 85.4
g/kg at the 15th day of the experiment. There is no established reduction or
increase in the total protein in the liver of animals for the use of modified
gelatin in 1I-V experimental groups. The mass fraction of serum protein in mice
receiving 1000 mg/kg body weight of modified gelatin was 61.9 g/L. An
increase in the dose of the investigated factor contributed to a slight increase
in the protein content in Il and Ill and a decrease in the IV and V Il
experimental groups. Deviations in these cases were unlikely.

The violation of protein metabolism in the liver of animals can be judged
by the activity of aminotransferases. The activity of aspartate aminotransferase
(AsAt) in the liver of the mice (Experimental group ) was 16.2 umol/hr/g. This
figure did not differ from the average statistics on enzyme activity in
physiologically healthy animals.

Significant changes were not found in the activity of AsAt in the liver of
mice from the experimental group Il, which carried 2000 mg/kg body weight of
modified gelatin. The difference in data in the first study group was only 4.3 %.
There was no detectable difference in the activity of AsAt and in the liver of
animals from the IlI-V experimental group. Similarly, no changes were found in
the activity of alanine aminotransferase in the liver of white mice following the
action of modified gelatin.

Thus probable violations of protein metabolism in their body were not
detected at the 15th days after putting of high doses of modified gelatin to
white mice.

Keywords: protein metabolism, white mice, urea, modified gelatin,
uric acid, protein, aminotransferase activity, liver, blood serum
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YOK 636.087.2:636.2.053

BUKOPUCTAHHA CYXOI I'II/IBHO'I'.EI,PQEI/IHI/I__B PALUIOHAX PEMOHTHUX
TENNYOK IXKEPCEUCBKOI NoPOAU
A0 6-MICAYHOIO BIKY

B. IN. CNNABOB, gokrtop CiJ‘IbeKOI’OCI‘IO*D,apCbKVIX HayK
A. A. BEPEC, acnipaHT
M. M. KPUBUW, kaHangaTt CiNbCbKOrocnogapCbknx Hayk
XXumomupcbkull HayioHaslbHUU a2poeKosIo2iYHUU yHisepcumem
E-mail: alpo4ka@bigmir.net

AHomauisi. Y cmammi euknadeHo pe3yribmamu Haykoeux 00CiOKeHb,
rnposedeHux 8 repiod eupowysaHHs mesnsam 0o 6-MiCS4YHO20 8iKy 3a
guKopucmaHHs Ccyxoi rnueHoi OpobuHu. BcmaHoerieHo, wo abconomHul
npupicm Xueoi macu mesisim, 8 pauioHu sikux 6yrno esedeHo 15 % cyxoi
rnueHoi OpobuHu 8i0 3azarnbHOI NoxxusHocmi pauioHy bye Ha 3,1 % binbwe, HiX
y mersnsim KOHmMPpOosibHOI epynu i Ha 7,5 % binbwe, Hix 6 3-0ocnioHiu epyni. Y
giui 6 micayie sucoma 8 Xonuyi PEMOHMHUX mesnuub nepwoi KOHMPOsIbHOI
epynu cmaHosuna 96,1 cm, wo Ha 0,83 % b6inbwe, HixX 6 Opyail AocridHil
epyni ma Ha 0,21 % 6inbwe, HXX 8 mpemiu OocsniOHitU 2epyni. Haubinswul
obxeam epydel 3a sonamkamMu pPemMOHMHUX menuuyb 6ys y meapuH 2
oocidHoi epynu i cknadae 125,9 cm, wo Ha 1,19 % binbwe, HXX y meapuH 3
rnepwoi KoHMporsbHoi epynu ma Ha 1,03 % 6inbwe, HXX y MeapuH MpPemboi
oocidHoi epynu. Koca dosexuHa myrnyba Haubinbwa 6yna y menuub mpemsboi
oocidHoi epynu i cmaHosuna 112,4 cm, wio Ha 1,16 % 6inbwe, HX y menuub
rnepwoi KoHmMporsbHoi epynu ma Ha 1,6 % 6inbwe, HXX y menuub Opy2oi
odocrioHoI epynu.

Knro4oei cnoea: 2odiesnsi, peMOHMHI menuuyi, pauioHu, 3epHocymiu,
cyxa nueHa OpobuHa, npupocmu, NPomipu

AKTyanbHicTb. BupollyBaHHA PEeMOHTHOrO MOMOAHSAKA MOBUHHO OyTU
LinecnpssMoBaHMM Ta €KOHOMIYHO BUrigHUM, MpU  LbOMY BpaxoByBaTu
GionorivyHi 0cobnNMBOCTI MOro POCTy 1 po3BuUTKY [6]. MoaiBns TenaT B nepiog Ao
6-MiCsA4HOro BiKy cnpsiMmoBaHa Ha (QOPMYBaHHA Yy TBAPWH MILHOroO KIiCTsKa,
M’A3iB Ta MaKCMManbHOro po3BuUTKY TpaBHUX opraHis [10]. B ubomy BiUi TenaTa
3gaTHi  NpoOsiBNATM  BUCOKI  MPUPOCTU  XMBOI  Macu i edeKTUBHO
BMKOPUCTOBYBATWN NOXUBHI pevoBUHKN KopMiB [1], TOMy HeobxigHO 3abe3neunTun
doizionoriyHy noTpeby opraHiamMy MOSIOAHAKA B  €Hepril, opraHivyHuX,
MiHepanbHMX Ta BGIONOriYHO aKTUBHUX PEYOBMHAX 3rigHO 3 AeTani3oBaHMMU
Hopmamu rogisni [11]. BukopuctaHHs npoTeiHy Ha cuHTe3 bGinka Tina vy
nepLwmn Micaub XUTTS TENAT, BKIOYAKYM MONO3MBHUK Nepiog, 4OCUTb BUCOKE
i ctaHoBUTbL 73-85 %. Y 2-2,5-Micss/4HOMY BiLi Lien Npouec 3HMXKYyeTbca Ao 39-
48 %, a crapwe 5 micauiB - 0o 22 %, ToMmy Tendra 6e3nepebinHO MalTb

. © Cnasoe B. I1., Bepec A. A., KpusutiM. M., 2018
HaykoBuin kepiBHUK — KaHanAaaT c. — r. Hayk M.M. Kpnsuni
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o4epXyBaTu KOPMU 3 BUCOKOK BionoriyHO UiHHICTIO npoTeiHiB [1]. 3 ornsay
Ha YHiKanbHUIA XiMiYHWIA cknag, NobiyHi NPoaYyKTM NMBOBAPHOI NMPOMMCNOBOCTI,
a came nuMBHY [ApOOMHY MOXHa BUKOPUCTOBYBATU $K IHrpedieHT Aans
GanaHcyBaHHS paLioHIB TBAPUH.

AHania ocTtaHHiX gocnimkeHb i nyonikauin. TBapuHuU OXepCcencbKoi
nopoan HanexaTtb 00 3aBOLCbKMX MOpi4 BY3bKOCMeLuianisoBaHOro MOSOYHOro
HanpsIMy NPOAYKTUBHOCTI. Lle eanHa nopoga MOMNOYHOT Xygobu 3 reHeTUYHUM
noTeHuianom npoaykTMBHocCTi NoHan 1T 6 %-ro monoka Ha 100 Kr XuBoi Macu
3a MiHiManbHUX BUTpaT KOpMIiB. TakoX OO0 nepeBar nopoau cnig BigHECTU
CKOPOCTUMMICTb Ta BIiAMIHHY NPUCTOCOBAHICTL A0 Oyab-SKuX nNpuUpoaHO-
KniMaTu4HMX ymMoB. B TBapMHHULBKMX rocrnogapctBax YKpalHM TBApUHU OaHOI
nopoan TMOKM He AyXe pPOo3NOBCOKEHI, ane BpaxoByk4u 11 rnepesaru,
BUKNUKAKOTb iHTEpecC AN po3BeLeHHA Ta BUKOPUCTaHHS.

OAQHUM i3 ronoBHUX HanpsiMiB NiABULLEHHS NPOAYKTUBHOCTI TBaApuH €
pauioHanbHe 3rogoBYBaHHA KOPMIiB | po3pobka 6ionoriMHO MOBHOLUIHHMX
pauioHIiB 3a AeTanizoBaHMMMU HOpMaMKM 3 BUKOPUCTaHHSAM Bigxoais nepepobHoi
npomucnosocTi [5]. BHa gpobuHa € nobiyHMM NpoayKTOM BUPOBHMLTBA
nuBa. Lle HaTypanbHWin, BUCOKOSAKICHUA KOPM AOnsi TBapuH 0e3 XiMi4yHMX
AOMiWoK. Ane TronoBHOKW MNepeBarold BUKOPUCTAHHA MUBHOI OpPOOUHK €
BMCOKUI BMICT BannacHoro abo HenepeTpaBHOro B pyobui NpoTeiHy, skun 6yB i
3anUWaeTbCa HaNgOPOXYMM IHrpedieHToM pauioHiB [7]. BpaxoBytoun BUCOKY
BOSONiCTb CBIXOT MMBHOI APOBUHKN, TepMiH 30epiraHHs T oBMexeHui Kinbkoma
AecsaTkaMmyM roauH 4depes WwBMake 6pofiHHs i nnicHABIHHA. Cywka nMBHOI
ApobuHn o sonorocti 10-12 % 3abesneyye TpuBanu TepMiH 3b6epiraHHs, WO
pobuTb peHTabenbHUM it BUPOOHMLTBO i TPAHCNOPTYBAHHA Ha BENUWKI BigCTaHi
[3]. B 1 kr cyxoi pe4yoBUHM CyxOi NMBHOI ApoBuHM MicTnTbes 9,8 M 06MiHHOT
eHeprii, 244,6 r cuporo npoTeiHy, B ToMy u4ucni 190,5 r nepetpasHOro
npoteiny, 8,7 r nisnHy, 3,9 r MeTIOHIHy+UMUCTUHY, 67,6 T cuporo xupy [8], a
TakoX MiHeparnbHi Ta 6i0oMnoriYHO akTUBHI pe4yoBUHM [3].

B nepiog BupowlyBaHHA Tenat [o 6-mMicadHOro BiKy BigOyBaeTbcs
3HayHa yHKUiOHanbHa nepebynoBa opraHiB TpaBneHHsA, MNOCUIIETLCS
eHepreTuyHumn, BinkoBMN, MiHEepanbHU Ta BOAHWW OOMIHM B opraHiami [2],
M’S1I30Ba TKaHMHa BiA3HA4YaeTbCA HAMBULLOKO IHTEHCUBHICTIO pocTy [10].

Micna HapoOXXeHHA OCHOBHUMW KOpMamu AOf1s TeNAT € MOSio3MBO Ta
MOJIOKO, ane BpaxoBYK4M iIHTEHCUBHUN PO3BUTOK nepeaLunyHkis [11], Bxe 3 7-
10-geHHOro BiKy TendaAT npuBYaloTb A0 CMNOXMBAHHA OOOPOSKICHOrO CiHa Ta
KOHUEHTpOBaHMX KopMiB [12]. 3 MiHepanbHUX PeYoBUH TensTam 3rofoBYHOTb
KYXOHHY Cinb, Kpenay, Tpukansuingocdgar ToLLo.

3 BIiKOM Yy TENAT 3MIHIETLCA XiMIYHMI cKnag Tina. AKLWOo 3a HapOaXKEHHS
BMICT BOAM B X opraHiami cknagae 74 %, a xupy 3,5 % Big macu Tina, 10 'y
6Mica4YHOMY BiLli BMICT BOAM 3MeHLWYyeTbCA 00 64 %, a »xupy 3poctae go 10,5
% i 6inbwe [1].

Y paudioHax TensaT MOSIOMHOro nepiogy HeobXxigHO KOHTpontoBaTu
KiNMbKICTb  CMPOro i nepeTpaBHOro npoTteiHy [8], a TakoX BMICT NiMITYOUMNX
aMiHOKMCIIOT, agXXe YMM BULLMA MPUPICT XMBOI Macu, TuM bBinblwa noTtpeba
OpraHiamMy B LIMX OpraHivyHMx cnonykax [2].
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Mig 4ac BupoOLWlyBaHHSA MOMOOHAK MOBMHEH OyTn 3abesneyeHun
AOCTaTHBLOK KiSTbKICTIO MiHEeparnbHUX PeYOBWH Ta BiTaMiHIB, HecTada SKuUX Y
paLioHi BUKNUKAE 3aTPUMKY POCTY i pO3BUTKY, 3HMXKEHHS IHTEHCUBHOCTI OOMIiHY
peyoBuMH Ta BTpaTy anetuty [1, 4].

Buxogsuum 3 BuweBuknageHoro, My nocTaBunm 3a MeTy BUBYUTU BMSUB
Pi3HMX 003 CyXOl MMBHOI APOOMHM B CKNagi 3epHOCYMiLLIE Ha PIiCT Ta PO3BUTOK
PEMOHTHUX TENNYOK J)KepCencbKol Nopoan BiKOM Big 2 00 6 micAuiB.

MaTepianu i metoan pocnigxeHHA. [JocnigkeHHs NpoBOAUMIUCH Ha
6asi depmepcbkoro rocnogapctea «[aH-Mink» YepHsIXIBCbKOro panioHy
Kntommpcbekoi obnacTti. 3a npuHUMnNoM rpyn-aHanoris 6yno cgopmoBaHoO Tpu
rpynu PEMOHTHUX TENMYOK (N = 24 ron.), 3 SKMX nepLia — KoOHTpornbHa ( 8 ron.),
apyra (8 ron.) i Tpeta ( 8 ron.) — gocnigHi. [ns BMKOHaHHA MeTn poboTun Byna
BMKOpPUCTaHa Cxema, Lo npeacrasneHa y tabnuui 1.

1. Cxema pocnipgXeHb

Bik npwm .
>KuBa maca Bik npu
o nocra- .
Mpynun KIJ‘IbKI.CTb 3a nocra- HOBL Ha 3HATTI 3 XapaKTepmc_ng
TBapWH ronis HOBKM Ha nocnia pocniay | a ymos roaieni
gocnig, Kr Lo , MIC.
MiC.
OcHoBHUN
1- KOHTpONbHa 8 66,9 2 6 pauioH (OP) +
3epHOCYyMiLL
OP +
3epHoCyMiIL, B
2-gocnigHa 8 66,0 2 6 cknagi sikoi 15%
CYXOl NMNBHOI
ApobuHM
OP +
3epHocyMmiLl, B
3-pocnigHa 8 66,5 2 6 cknagi akoi 20
% Cyxoi NUBHOI
ApobuHu

XXuBy macy TBapvH BM3Ha4Yanu Ha nigcrasi CUCTEMATUYHUX 3BaXyBaHb: Y
nepLUMin AeHb NicnNa HAPOPKEHHSA, Aari LWOMICAYHO BpaHLi 40 rofissii 1 HarnyBaHHS.
[1ns oTpMMaHHSA NOBHILLIOTO YSBMEHHSA NPO PICT TBAPUH 3BaXKYBaHHA AOMOBHIOBANM
B3ATTSIM MPOMIPIB B IeHb 3Ba)KyBaHHS.

[ofoiBNa TenuyoK Big HapOMKEHHA OO0 2 MiCAYHOro BiKy 6yna
OQHaAKOBOK A9 BCIX TBapuvH | npoBogusiacb 3a CXeMor, Lo
npeacrasneHa B Tabnuui 2.

Takum YMHOM, 3a NepLUMin MicsUb KOXHIN Tenunyui 6yno sunoeHo 180 kr
He3bMpaHoro Monoka, 3rogoBaHo 11 kr npectapTepHoro kombikopmy T1a 3 Kr
BMCOKOSIKICHOIO TIOLEPHOBOroO CiHa. 3a ApYril Micsiub BUPOLLYBaHHA Tensat
Oyna 3MeHLeHa AaBaHKa He3bupaHoro morioka o 160 kr, npoTe KinbKicTb
kKombBikopMy i ciHa 36inbwmnack oo 23 ta 12 kr BignoeigHo. B pauioHi Tennyok
NepLLIOro MicsAus XUTTA piBeHb 0OMiHHOI eHeprii ctaHoBuB 19,8 MX, cnporo

17



npoteinHy 307,0 r, B T. Y. nepeTpaBHoro 261,3 r. B pauioHi Tennyok BikoMm 2
Micsaui mictunocsa obmiHHoi eHeprii 21,5 MO, cuporo npoTteiHy 395,01, B T. u.
nepetpaBHoro 325,1 .

2. Cxema rogiBni peMOHTHUX TENIMYOK Big HAPOAXKEHHS o 2 micauiB

[JoboBa gaBaHka, Kr

MpectapTep
Micsaub Hexapna Mornoko «UexasiT CiHO ntouepHU CUHBLOT
He3bupaHe KanoBodiT nepwuoro ykocy (B)
npemiym»
1 6 0,2 -
1 2 6 0,4 0,1
3 6 0,5 0,2
B cepegHbomy 3a
nepLunm mMicsub, Ha 6 0,367 0,1
ron. / poby
B_Cboro 3a nepwun 180.0 11,0 3.0
Micaub
4 6 0,6 0,3
2 5 6 0,8 0,4
6 4 0,9 0,5
B cepegHbomy 3a
ApYrMn micsiub, Ha 4.7 0,767 0,4
ron. / poby
Bcboro 3a gpyrum 160,0 23.0 12.0

MicALb

[vHamika npupocCTiB XMBOI Macu TenuyoK Big HAPOMKEHHA OO0 2-
MiCAYHOro BiKy HaBefeHa Ha puc. 1.

KuBa maca, Kr

80
70
60
50
40
30
20
10

0

66,9

4,7

32,

66 66,5

O7KuBa maca npu
HaPOIKeHHi

B7KuBa maca y Bini 2 mic.

0O AGconioTHUIT mpupicT 3a
nepion

I'pyna

Puc.1. IuHamika XXnBOI Macu TensT BiKOM Bif HapOAXXeHHA A0 2 MicsauiB

Micns HapooXKeHHSA XnBa Maca Tenuyok Kkonmeanacb B mexax 31,6-32,2
Kr, a y BiWi 2 wmicauiB — 66,0-66,9 kr. ABConTHMIA NpuUpICT 3a nepiog
BUPOLLYBaAHHA Bid4 HapOmMKEeHHA [0 2 wMicauiB  crtaHoBmB 34,7 kr B 1
KOHTpOnbHin rpyni, 34,4 kr B 2 Ta 34,9 kr B 3 4OCNIAHUX rpynax.
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OcHOBHMI pauioH ana TenaT BikoM 3 Micaui 1 KOHTPOSbHOT rpynu
BKIOYaB CiHO MOUEPHU CUHBOI MepLUOro YKOCy, Merisicy KopMoBY. 3epHOCYMiLl
ckraganacs 3i WpoTy COHALUIHWKOBOro, AepTi KyKypyasu Ta nweHuui. Peuentun
3epHoCyMillen npencTasneHi B Tabnuui 3. B pauioHn gocnigHuMx rpyn oKpim
TpaguuinHmx kopmie 6yno sBeeaeHo BignosiaHo 15 % T1a 19,8 % cyxoi NMBHOI
ApobuHM Big 3aranbHOl MNOXMBHOCTI pauioHy, 3MEHLWMBLUM MNUTOMY Bary
COHSILLIHKUKOBOro WwpoTy Ha 13,1 % ona 2 gocnigHoi rpynu 1a Ha 17,2 % ana 3
pocnigHoi rpynn. [Ona 6GanaHcyBaHHA MiHepanbHOro >XUBMIEHHS Yy cKnagi
3epHOCYMiLLEN BUKOPUCTOBYBanuW TpuKanbUin docdat, Byrnekucnnin kobanbT
Ta BYrMEKNCIUN LINHK.

3. PeuenTtu 3epHOCcyMmilien Ansa Tenm4ok Bikom 3 micsdi, % 3a macoto

pyna
KomnoHeHTH 1 ‘ 5 | 3
LLIpOT COHSALLIHMKOBMIA 51,9 26,7 19,4
HepTb KyKypyasu 29,6 26,7 25,8
[epTb nweHnyi 18,5 16,6 16,1
MvBHa apobuHa cyxa - 30,0 38,7
B 1 kr 3epHOCyMiLi MiCTUTbLCSA:

O6miHHOT eHepril, M 11,3 10,6 10,4
Cwuporo npoTteiHy, r 274,5 226,3 212,3
[MepeTpaBHOro NpoTeiny, r 239,7 189,3 174,7
Jliauny, r 8,8 7,4 7,0

BmicT obmiHHOT eHepril B 1 Kr 3epHocymiwi cTtaHosuB 10,4-11,3 MIX,
cuporo npoteiHy 212,3-274,5 r Ta nepeTpaBHoro npoteiny 174,7-239,7 .

CTpykTypa pauioHiB Ta KOHUEHTpauis eHeprii, opraHivyHux,
MiHepanbHUX Ta 6ioNoriYHO akTUBHMX PEYOBUH B 1 KI CyXOl peyoBUHU
pauioHIiB ANA PEMOHTHUX TENMYOK BIKOM 3 Ta 6 MicauiB npeacTtaBneHi B
Tabnuusax 4,5.

3a BupollyBaHHA Tenuyok BikoM Bia 3 go 5 wmicAuis
BUKOPUCTOBYBaNM KOHUEHTpAaTHUM TUN rogisni. Tak, YacTka KOHLEHTpaTIB B
pauioHi cTaHoBuna 78,9-79,6 %, a MmacoBa 4acTka rpybux Kopmis
konuanacsb Big 20,4 oo 21,2 %.

PiBeHb KOHLEeHTpauii 06MiHHOT eHeprii B 1 Kr Cyxoi pe40BUHM paLioHiB
TenaT BiKOM 3 MicsUi 3HAaXOAMBCS B MeXax HOPMMU i KONMMBaABCA B MeXax
10,9-11,2 M. Hansuwwmnm piBeHb CMporo npoTeiHy B 1 Kr CyXol pe4yoBUHMU
BiAMiYyaBcs B pauioHi gna 1 KOHTposibHOI rpynu i ctaHoBumB 231,7 T,
B 2 pgocnigHin rpyni — 206,0 r i HanHwk4un B 3 gocnigHin rpyni — 198,3 r.
KoHueHTpauis cupol KMIiTKOBUHM HMXKYEe 3a HOpMYy Yy BCiX rpynax,
B 1 KOHTpOnbHiK rpyni Ha 55,7 r, y 2 pocnigHin rpyni Ha 51,5 r Ta
B 3 gocnigHin rpyni Ha 50,0 r. MNoka3HWKM KOHUEHTpaUil KanbLito i gpocdopy
B 1 KIr Cyxol pe4yoBWHM pauiOHIiB AN BCIX rpyn 3HaAXoAuNUCb B MexXax
doizionoriyHol HopMu.

3 6-micavHOro BiKYy Tenuyknm Bcix rpyn OynuM  nepeBedeHi 3
KOHLIEHTPATHOrO Ha CUMNOCHO-KOHLEHTPaTHUIA TUN roAisni. TBapnHam nepLuol
rpynu 3rogoByBaruv CiHO NIOLEPHN CUHBLOT NEPLLIOro YKOCY, MENsICYy KOPMOBY Ta
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3€pPHOCYMILLIKY, LLO cKragarnacs 3i WPOTY COHSALIHUKOBOIO Ta AepTi KyKypya3w.
PeuenTun 3epHocyMmilen npeactaeneHi B Tabnuui 6. B pauioHn gocnigHnx rpyn
OKpiM TpaauuinHnx kopmie 6yno BeegeHo BignosigHo 15,31 % Ta 20,96 %
Cyxol NUBHOI ApOGWHK Big 3aranbHOI MOXMBHOCTI PauUioHy, 3MEHLUMBLUN
NMMTOMY Bary COHSILULHMKOBOIO LUPOTY, AepPTi KYKypyAs3un Ta aepTi nweHuui. Ans
GanaHCyBaHHA  MiHEpanbHOrO  >XMBMIEHHA Yy  CKnagi  3epHOCyMillen
BUKOPUCTOBYBanu TpukanbUin doocdat, BYrfekMcnmm KobanbT Ta BYrnekncnnm
umHK. MacoBa 4acTka B pauioHi KyKypyA3sHOro cunocy craHosuna 22,75-35,8
%, rpybux kopmis Big 14,22 o 23,86 %, koHueHTpoBaHux — 40,34-60,48 %.

4. Ctpyktypa paudioHiB (%) Ta KOHUeHTpauia eHeprii, opraHiyHuX,
MiHepanbHUX Ta OIiONOriYHO aKTUBHUX pPEYOBMH B 1 Kr CyxOi pPe4yYOBUHU
pauioHiB ANA peMOHTHUX TeNIM4YOoK BikoM 3 Mic.

Hassa kopmy [pyna . -
1-koHTponbHa | 2-pocnigHa | 3-gocnigHa

CiHo J'II-OI;I,epHVI CUHBLOT NEPLLIOro 212 206 204
ykocy (B%)

LLIpOoT COHSALHMKOBUIA 29,3 16,2 12,1
HepTb KyKypyasn 20,3 19,7 19,5
HepTb nweHnui 10,7 10,4 10,3
Mensaca kopmoBa 18,6 18,1 17,9
lNMuBHa apobuHa cyxa - 15,0 19,8

1 kr CP** pauioHiB MiCTUTb:

O6miHHa eHepris, M 11,2 10,9 10,9
Cwvipuin npoteiH, r 231,7 206,0 198,3
[MepeTpaBHUX NPOTEIH, T 193,0 165,8 157.,6
PoswenntoBaHnn npoTein, r 183,9 163,4 157,3
Hepo3swenntoBaHum npoTein, r 107,9 48,4 46,7
Cwvpa KniTkoBuHa, r 144,3 148,5 150,0
Kpoxmanb, r 168,7 155,9 152,2
Llykop, r 149,9 135,1 130,7
Kanbuin, r 111 10,5 10,3
docdop, r 6,8 6,5 5,9

lNpumimka:*b - pasa byToHisauii; **CP — cyxa pedoBuHa

KoHueHTpauia obMmiHHOT eHeprii B 1 Kr CyxOi pPe4yoBMHM pauiOHIB
PEMOHTHUX TENMYOK BIKOM 6 MicsAUIB 3Haxogunacb B MeXax HOpMW i
konmeanacb Big 9,9 go 10,0 MIx. HamBmwmnm piBeHb KOHUEHTpauil cuporo
NpoTeiHy B 1 Kr CyXOl pe4oBUHM BigMivaBCs B pauUioHi A4nda 2 AOCNIAHOT Tpynu i
ctaHoBmB 140,4 r, B 1 KOHTpPONbHIN Ta 3 [oOCnigHin rpynax nNoKasHWK
3Haxoguecs Ha piBHi  140,0 r. KoHUeHTpauis cupol KiTKoBMHM B pauioHax 1
KOHTPONbHOI Ta ApYyroi gocnigHoi rpyn 6yna Buwe 3a HopMmy Ha 522rT1a 7,8
BianoBigHoO, a B 3 gocnigHin rpyni Ha 5,0 r HUXYe 3a HOpMY.
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5. Crtpyktypa pauioHiB (%) Ta KOHUEHTpauiss eHeprii, opraHi4HuXx,
MiHepanbHUX Ta OiONOriYHO aKTUMBHMX pPeYOBUH B 1 Kr Cyxoi pe4yoBUHMU
pauioHiB ANsi pEeMOHTHUX TENUYOK BiKOM 6 mic.

[pyna
Hassa kopmy 1 2 3
KOHTpONbHA | JocnigHa aocrnigHa
%l:)o NOLEPHM CUHBOT NEPLLOrO YKOCY 2386 14,22 16,77
Cwunoc kykypyasaHun (MBC**) 35,8 30,18 22,75
LUpoT coHALWHUKOBUIA 12,34 9,48 5,99
[epTb KyKypyasu 17,9 15,41 17,96
[epTb nweHnui 2,44 7,11 7,19
Mensica kopmoBa 7,66 8,3 8,38
[MvBHa gpobuHa cyxa - 15,3 20,96
B 1 kr CP*** pauioHiB MiCTUTbCS:
O6wmiHHa eHepris, MOx 10,0 9,9 9,9
Cwupwun npoTeiH, r 140,0 140,4 140,0
[MepeTpaBHWn NPOTEIH, T 99,3 100,9 101,7
PoswenntoBaHnin npoTein, r 129,3 139,5 138,9
HeposwienntoBaHuin npoTein, r 41,7 41,9 427
Cwvpa KniTkoBWHa, r 232,0 187,6 174,8
Kpoxmarnb, r 117,7 117,3 117,,4
Llykop, r 78,7 75,6 74,5
Kanbuin, r 12,1 11,9 12,7
docdop, r 5,4 54 54

Mpumitka: B* - cbasa GyToHisauii; MBC** - dpaza MONoYHO-BOCKOBOI cTurnocti; CP***
— cyxa peyvoBuHa

6. PeuenTtn 3epHoCcyMmillen ona Tennyok Bikom 6 micsadis, % 3a macoro

Npyna
KomnoHeHTH 1 5 3
LLIpOT COHALIHNKOBUI 42,4 18,3 10,0
[epTb KyKypyasu 50,0 240 24,6
[epTb nweHnyi 7,6 12,2 10,8
[MnBHa gpobuHa cyxa - 45,5 54,6
B 1 kr 3epHOCYMiLLi MICTUTBLCS:

O6wmiHHa eHepris, MDx 11,7 10,3 10,1
Cwvipui npoTein, r 238.,0 215,5 198,4
[MepeTpaBHU NPOTEIH, T 205,3 176,5 158,8
JlisunH, 1 7,6 7,2 6,6
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Bmict oOmiHHOI eHepril B 1 kr 3epHocyMmiwi ctaHoBuTb 10,1-11,7 MIX,
cuporo npoteiHy 198,4-238,0 r, nepetpaBHoro npoteiHy 158,8-205,3 r.

OCHOBHMMW MOKa3HUKaMM, LO XapakTepusyTb pPiCT PEeMOHTHOro
MOJIOOHSIKY, € MPUPOCTU XMBOI Macu. [JuHamika NpupoCTiB TENAT y nepioa Big
2 0o 6 micqauiB npeacTaBrieHa Ha puc. 2.

180 —162,8 16555

160
140
120
100

O7%KuBa maca y Biui 2 mic.

5,9 1,6

B KuBa maca y Biui 6 mic.

KuBa maca, Kr
N
© o

0O AOco0THHIT MpUpicT 3a
nepioja, Kr

Y
o

N
o

o

I'pyna

Puc. 2. luHamika XXnBoi Macu TensaT BikomM Big 2 oo 6 micsudis

Hanbinbwwnin abCconoTHMI NPUPICT 3a Nepioa BUPOLLYBaHHSA Big 2 40 6
MicsILB cnocTepiraBca y TeNMYOK 2 gocrnigHoi rpynu i ctaHosmB 99,0 kr, WO Ha
3,1 % 6inbwe, HiXX y 1 KOHTPONbHIKA rpyni, Ta Ha 7,5 % 6inbLwe, HixX B 3
AOCNIAHIn rpyni.

Llo6 oTpumaT MOBHiWE YsIBMEHHS NPO PIiCT Ta pPO3BUTOK TBapPWH
HeoOXiaHO BM3HAYMTM OCHOBHI iX MPOMipn — BUCOTa B XOnui, obxBaT rpyaen 3a
nonaTtkamm Ta Koca oBXuHa Tynyba. Pe3dynbTatu B3ATTA OCHOBHUX MPOMIpIB
PEMOHTHUX TENULb BIKOM 6 MicALiB HaBeaeHi Ha puc. 3.

140 124,4125,9124,6

120 111,1 1106 1124
5 100 96,1 95,3 95,9 N
o @1 KoHTpO/IbHA
E 80 B2 pocnigHa
g.: 60 | | )
cé 40 03 pocnigHa
20

0
BX* or** KOT***
IIpomipu

*- BUCOTa B XOnU,;

**- obxBaT rpygen 3a nonatkamu;

***_ koca QOBXMHa Tynyba.

Puc. 3. lloka3aHMKN OCHOBHUX NPOMIpIB Tina Tenuub

Y BiUi 6 MicauiB BUCOTa B XONLi PEMOHTHUX TENULb NepPLLOl KOHTPOSTbHOI
rpynu konmeanacb B mexax 96,1 = 0,52 cm, wo Ha 0,83 % 6inbLie, HiX B
apyrin gocnigHin rpyni Ta Ha 0,21 % Oinbwe, HiXX B TpeTin gocnigHin rpyni.
Hanbinblwmnin obxsaT rpyaen 3a nonatkamm peMOHTHUX TENUUb Y Bili 6 MicsuiB
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6yB y TBapuH 2 gocnigHol rpynu i cknagas 125,9 + 0,96 cm, wo Ha 1,19 %
GinbLue, HiXX Yy TBapWH 3 NepLloi KOHTPONbHOI rpynu Ta Ha 1,03 % 6GinbLue, HixX
y TBapuH TpeTbol gocnigHol rpynu. Koca goexumHa Tynyba Hanbinbwa éyna y
Tenuub TpeTbol gocnigHol rpynu i ctaHosuna 112,4 £ 1,4 cm, wo Ha 1,16 %
GinbLue, HXX Y Tenuub NepLUoi KOHTPONbHOT rpynu Ta Ha 1,6 % OGinbLue, HiX Yy
Tenuub Apyrol 4oCnigHoI rpynu.

BucHoBKM Ta nepcneKkTMBM noAanbLUnX AOCNIAKEHb.

1. HanbinbLlumn abCcontoTHUIN NPUPICT 3a Nepiog BUPOLLYBaHHSA Big 2 00
6 MicsuiB crnocTepiraBca y Tenuyok 2 gocnigHol rpynu i ctaHosms 99,0 kr, Wwo
Ha 3,1 % 6inblwe, HK Yy 1 KOHTPONbHIM rpyni, Ta Ha 7,5 % 6Ginblie, HiX B 3
nocnigHiv rpyni.

2. 3a pesynbTatamu npoMmipiB y Bili 6 MicauiB Hanbinbwa BucCOoTa B
XOnui pEMOHTHUX Tenuupb Byna B nepLlin KOHTPOMbHIW rpyni i cknagana 96,1
cMm, Wwo Ha 0,83 % 6GinbLe, Hixx B gpyrin gocnigHin rpyni Ta Ha 0,21 % GinbLue,
HK B TpeTin gocnignin rpyni. Hambinewunn obxeaT rpygen 3a nonatkamu
PEMOHTHUMX Tenuub ByB y TBapWH 2 JOCNIAHOT rpynu i cknagas 125,9 cm, wo
Ha 1,19 % 6inblue HiXX Yy TBApWH 3 NepLlol KOHTPosibHOI rpynn Ta Ha 1,03 %
Ginbwe, HiX y TBapuMH TpeTboi gocnigHol rpynu. Koca pgoBxuHa Tynyba
Hanbinbwa 6yna y Tenuub TPETbOI AocniaHoT rpynn i ctaHoBuna 112,4 ¢cm, wWwo
Ha 1,16 % 6inblwe, HiXX y Tenuub NepLoi KOHTPOMbHOI rpynn Ta Ha 1,6 %
GinbLue, HiX Y TeENUUb APYroi 4OCnigHOI rpynu.

lMepcnekTMBOO NoganblMX OOCAIAKEHDb € BUBYEHHS BMUBY Pi3HUX 003
CYXOI NMMBHOT APOBUHN Ha PICT i PO3BUTOK PEMOHTHUX TENWLUb Big 6-MiCAYHOrO
A0 napysBasibHOro BiKy.
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NCMNONb30BAHUE CYXOU MMBHOW APOBUHbI B PALUIMOHAX
PEMOHTHBbIX TEJNIOK IXKEPCEUCKOU NOPOAbI
A0 6-MECAYHOIO BO3PACTA

B. I. CnaBos., A. A. Bepec, M. H. Kpusou
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AHHOmMauyusi. B cmambe U3/10XeHbl  pe3yribmambl  Hay4YHbIX
uccried0ogaHull, npPoeedeHHbIX 8 repuod ebipawusaHus mensm 0o 6-
MeCSIHHO20 803pacma C UCrosib308aHUEM cyxou rnueHol OpobuHbl 8 payloHax.
YcmaHoeneHo, 4mo abcosromHbIil  pupocm XXueou Maccbl menism, 8
pauuoHbl Komopbix bbino esedeHo 15 % cyxol nueHol OpobuHbl om obuwel
numamersnbHocmu payuoHa ©6bin Ha 3,1 % 6onbwe, 4yem y mensm
KOHmMporsbHoU epynnbl U Ha 7,5 % 6onbwe, yem 8 3 ornbimHou epyrnne. B
go3pacme 6 wmecsyee 8bicoma 8 XOJIKe PEeMOHMHbIX mesioK nepeol
KOHMpOosibHOU epynnbl cocmaernsna 96,1 cm, ymo Ha 0,83 % b6onbwe, Yyem 80
emopou onbimHou epyrnne u Ha 0,21 % 6onbwe, 4eM 8 mpembel OrbIMHOU
epynne. Haubonbwul obxeam 2pydu 3a fionamkamu PeMOHMHbIX MEJIOK 6bi
Y XKUBOMHbIX 2 onbimHoU epynrnbl U cocmaensn 125,9 cm, ymo Ha 1,19 %
bonbwe 4YeM y XUBOMHbLIX Mepeol KOHmMposibHou epynnbl u Ha 1,03 %
b6ornbwe, 4em y XUBOMHbIX mpembel ornbimHou epynnbl. Kocass OnuHa
myrnosuwa meJsiok mpemesel ornbiImHouU epyrnrbl cocmassnsna 112,4 cm, ymo
Ha 1,16 % 6osbwe, yeM y mesiok rnepeou KOHMpOosibHouU 2pynrbl U Ha 1,6 %
6orbwe, YeM y mesiok emopol OrbIMHOU 2pyrbl.

Knro4yeenbie cnoesa: KopMsiieHue, pPeMOHMHblIe meJsiKu, pPauyuoOHblI,
3epHocMechb, cyxasi nueHasi OpobuHa, npupocmabl, 3aMmepbI

USE OF DRY BEER PELLETS IN RATIONS OF OF JERSEY BREED
HEIFERS UP TO AGE OF 6 MONTHS OLD

V. P. Slavov, A. A. Veres, M. M. Kryviy

Abstract. The article presents the results of scientific research which
was conducted during the period of growing calves up to age of 6 months old
using dry beer pellets. It was found that the absolute increase in live weight of
calves, in whose rations were 15 % of dry beer pellet from the total nutrition of
the ration, was 3.1 % higher than in the control group and by 7.5 % more than
in the 3 experimental group.

At the age of 6 months, the height at the withers of repair heifers of the
first control group was 96.1 cm, which is 0.83 % more than in the second test
group and 0.21 % more than in the third test group.

The greatest girth of the chest behind the repair scissors was in the
animals of the 2nd test group and was 125.9 cm, which is 1.19 % higher than
in the animals of the first control group and 1.03 % more than in the animals of
the third test group. The oblique length of the trunk of the heifers of the third
test group was 112.4 cm, which is 1.16 % greater than in the heifers of the first
control group and 1.6 % larger than in the heifers of the second test group.

Keywords: feeding, repair heifers, rations, grain mix, dry beer pellet,
increments, measurements
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E®PEKTUBHICTb BUKOPUCTAHHA KOMBIKOPMIB 3A BUPOLLYBAHHA
NMOPOCHAT A0 2-MICAYHOI O BIKY

I. N. YYMAYEHKO, kaHanpaT CinbCbKOrocnogapcbkMx Hayk, OOLEHT Kadpeapu
TEXHOMOorin BUpOOGHULTBA MOSIOKa Ta M’sica
HauioHanbHuli yHisepcumem 6iopecypcie i npupodokopucmyeaHHs!
YkpaiHu
E-mail: chumach_08@ukr.net

AHomauisi. [TposedeHa rnopieHsiNibHa OUjiHKa iHmeHcu8HoOCMi pocmy ma
ehekmusHocmi sukopucmaHHs Kombikopmie 3a supouwiyeaHHsi rnopocsim 0o 2-
MICSIHHO20 8IKY.

LocniOxeHHsMU 8cmaHOo8/1eHO, WO KOMBIKOpMU, e8uKopucmaHi 3a
gupouwlysaHHs1 rnopocsim 00 2-MIC4YHO20 BIKYy SIK 3a eHep2emuyHor, mak i
rPOMeIHOB8O MOXUBHICMIO CYymmeeo He 8i0pi3HANUCa MK coboro, arne 3a
8MICMOM He3aMiHHUX aMiHOKuc/iom (ri3uH, MemioHiH + yucmuH) KOMBIKopm
komnaHii “I'noban-Aepo” nocmynaecsi kombikopmam Cmapm Ne1 i Cmapm Ne2
i Oewo nepesuwysas 3a B6MICMOM K1iMKOBUHU, 8 pe3yrbmami 4020
rnopocsima, fKi ompumyeanu Kombikopmu kKomnaHii “Inoban-Agpo” y 2-
MICSI4HOMY 8iUi 3a XXUBOK Macoro rocmyrianucs aHasioeam i3 KOHMpPOIsibHOI
epynu Ha 0,77 ke, abo Ha 4,2 % (pi3HUysi He 8ipociOHa).

Hesgaxaroyu Ha ue, OCKifbKU 8apmicmb KoMbikopmie komraHii “Irobari-
Azpo” byna Hux4oro, cobisapmicme 1 K2 npupocmy XXueoi macu ropocsm, SKi
ompumyeanu uel KOMBIKOPpM 'y 2-MICSYHOMY 8iui, 6yria maKoX HUXYOK i
cmaHosuna 7,70 epH npomu rioKas3Huka, OmpUMaHo20 Ha [opocsmax
KoHmporneHoi epynu (12,03), a 1 k2 xueoi Macu eidrosioHo 7,18 npomu 11,25 epH.

Knrouyoei cnoea: eenuka 6ina nopoda, kKoMbikopMm, npemikc, xuea
Maca, cobieapmicmb npupocmy Xueoi macu

AKTyanbHicTb. EdeKTMBHICTb BMPOBHMUTBA CBMHUHU 3HA4YHOK MipOtO
BM3HAYaETbCSA IHTEHCUMBHICTIO POCTY MOPOCAT Y MiACUCHUM nepiogd Ta nepioa
AOpPOLLYBaHHS, sika, B CBOI Yepry, 3anexuTb Big MOMOYHOCTI CBMHOMATOK Ta
SIKOCTi BUKOPMUCTOBYBaHMX KOMBIKOPMIB 3a 1X BUpoOLLyBaHHSA [1, 2 ,4].

3MiUHeHHa kopMoBOI ©a3n, MOMINWEHHSA CTPYKTYpU KOPMOBUX pPecypcis,
CTBOPEHHA paLioHanbHOI CUPOBMHHOI OCHOBWM Ansi BUMPOOHMUTBA KOMOIKOPMIB,
po3pobka peLenTiB, TEXHOMNOrA NPUroTyBaHHA Ta YiTka CMCTeMa BUKOPUCTaHHSA
KOMOIKOpPMIB BXOOATb OO0 4mcra npobnem, siki CTpUMYHOTb MakCUMarbHUM pPiBEHb
peanisauil MOXIMBOCTEWM BENWKMX [OCMOAApPCTB, WO creuianidyloTbCs Ha
BMPOOHMLTBI CBUHMHM.

AHani3 ocTtaHHiXx pocnimkeHb Ta nyo6nikauwin. OCKiNbkM PUHOK
YKpaiHu  HacudeHun  koMmbikopMamu  pi3HUX  PIpM-BUPOOHMKIB  OnS
BUPOLLYBAHHA MOPOCAT, a B YMOBax PUHKOBUX BIOHOCWH MNepLUOYEProBUM
3anvwaeTbca cobiBapTiCTb MPUPOCTY KMBOI MacW MOJSIOAHSIKa, cneuianictu
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komnaHii  “Imo6an-Arpo” OCTaHHIM 4YacoM npuaInsalTb 3HaYHy yBary
BUIOTOBIIEHHIO KOMOIKOPMIB AMsl CBMHEW Ha BrlAaCHMX KOMOIKOPMOBWX 3aBOAaX.
BogHoyac Benukoro 3HadeHHsi HabyBae onTMMI3auia peuenTiB KOMOIKopMiB
3anexHo Big KOHKPETHUX KOPMOBWX pPeCcypciB, BU3HAYEHHS pauioHanbHUX
TEXHOSOMYHUX  peXnmiB  0BpOBKM  CUPOBUHW, BU3HAYEHHS E€GEKTUBHOCTI
BMKOPMCTaHHS1 KOMBIKOPMIB, BUrOTOBSIEHMX 3@ PiI3HUMM peLenTamMmm i TEXHOMOorissMn
AN151 BUPOLLYBaHHA MONOAHAKa cBuHen [3, 5, 6]. lNowyk HanpsamMiB noganbLoro
HayKOBO-TEXHIYHOrO nporpecy y BUPOOHMLUTBI i BUKOPUCTaHHI KOMOIKOpMIB
CMOHYyKaB [0 BMPOBaKEHHS Yy rocrnofdapCTBi TEXHOMOrin, Wo BianoBigaTb
CBITOBUM CTaHOapTaMm.

MeToro pocnipgkeHHA Oyno BMBYEHHS €(EKTUBHOCTI BUKOPUCTAHHS
KOMBIKOPMIB 3a BUPOLLYyBaHHSA MOPOCAT 4O 2MiCAYHOrO BiKY.

MaTepiann i metoaum pocnigxeHHA. [ocnigkeHHa npoBoaunn B
ymoBax CTOB “AHTOHOB-Arpo” Kneo-CBATOLIMHCBLKOrO panioHy, KuiBCbKOI
obnacti. [Ona pocnigy 6Oyno BigibpaHo 8 cBMHOMAaTOK-aHanoriB 3a
noxomXeHHsaAM (HaniBcecTpwu), Bikom (6 roniB — 2 onopocu i ctapwe Ta 2
ronosBn — 3 MepLiMM OMOpOCOM), XXMBOK MAaCOK Ta KifbKiCTIO npunnogy, 3
BpaxyBaHHSAM cTaTi i ChopMOBaHO ABi Fpynu KOHTPOIbHA i gocnigHa (Tadn. 1).
Hocnig nposBoaunu metogom rpyn-nepiogis. B nopisHaAnbHUM nepiog (5 AHiB)
NiZooCnNigHI TBAPUHN 3HAXOOUNUCh B O4HAKOBMX YMOBaX rofisni i yTpUMaHHS,
Lo nepenbayanocsa 3 METOK KOHTPOSTHO MOSTOYHOCTI CBUHOMATOK.

B ocHoBHMM nepiog gocnigy nopocsta KOHTPOSbHOI rpynyv OTpuMyBanu
kombikopm ctaptep Ne1 Ha nepiog BupowlyBaHHA 14-42 gHi, a 3 43 gHA —
kombikopm Ne2 no 60-geHHoro Biky. [opocsitam gocnigHol rpynu Jo 2-MiCS4HOro
BiKy 3rogoByBarnuv Kombikopm BUpobneHnin komnatieto “Imoban-Arpo’”.

3 MEeTOK BMBYEHHSI MOKA3HWUKIB IHTEHCUMBHOCTI POCTY MOPOCAT, BUTpaT
KOpMiB Ha 1 Kr NpUpOCTy Ta €KOHOMIYHOI ePeKTUBHOCTI BUPOLLYBaHHA TBapWH
BU3HAYanu: >MBY Macy [MOpoCAT B OKpeMi BIKOBi nepiogn, piBeHb
cepeaHbo4060BMX MPUPOCTIB XXMBOI Macu TBapuMH Ta €KOHOMIYHI MOKa3HUKK
BUPOLLYBaAHHA (BMTpaTU KOPMIB Ha OOHY ronioBy Ta IX BapTiCTb 3a nepioa
BMPOLLYYBaHHSA, 3aranbHi mMaTepianbHi BATpATM Ta Ha 1 Kr npupocty Ta 1 Kr
XMBOT Macwm).

1. Cxema gocnigy

Mpyna KinbkicTb Kinb- 3 HUxX YMoBUM rogisni nopocart
TBapWH CBMHOMa- KiCTb y nepiog,
TOK, rof. | NoOpocAT, kabaH- CBWH- | 0o 42 oHsa 43 - 60
ron. YNKM KM OHiB
KoHTponb- 4 41 23 18 Kombikop  Kombikopm
Ha M Ne1 Ne2
[ocnigna 4 40 20 20 KombGikopm KomMmnaHii

“I'moban-Arpo”

KnBy macy Bu3Hayanu WSXoM iHOMBIQyanbHOro 3BaXKyBaHHA NOPOCAT
3a HapogKeHHs, y 5, 21-geHHomy Ta 1 i 2-micauHomy BiLi. CepeaHboaoboBi
NPUPOCTM BU3HaYyanu [AineHHAM abCconTHOro npuUpoCTy 3a nepiogd Ha
KiNbKICTb KOPMOZHIB 3a Lien NPOMIXKOK Yacy.
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3a BM3HAYEHHA EKOHOMIYHMX MOKA3HUKIB BpaxoByBann (PaKTUYHI
BUTPATM KOPMIB MigAOCNIAHUMW TBapuHamu, iX PUHKOBY LiHY, a 3ararbHi
MaTtepianbHi BUTPATU — NPUMAHSBLUM, LLO Y CTPYKTYpi cobiBapTOCTi NpupocTy
XWBOI Macu MOJSIOAHSIKY CBUHEN KOPMU CTAHOBNATb 65 %.

PeaynbTatn pocnigkeHHA Ta iX OOroBopeHHA. AHania cknagy i
MOXMBHOCTI KOMOIKOPMIB CBiAYMTb, LWWO $SK 33 EeHepreTu4yHow, TaK i
NPOTEIHOBOK MOXMBHICTIO BOHM CYTTEBO HE BiApi3HANMUCS MiXK coboto, ane 3a
BMICTOM He3aMiHHMX aMiHOKMUCIOT (Ni3vH, METIOHIH + LWCTUH) KOMOBikopMm
komnaHii “I'’mo6an-Arpo” noctynasca kombikopmam CtapTt Ne1 i Ctapt Ne2 i
nepeBaxkaB 3a BMICTOM KIITKOBUHK (Tabn. 2).

2. MoxuBHICTb | BapTiCTb KOMOiIKOPMIB 3a BUpOLYyBaHHA NOPOCAT

'pyna TBapuH

[NMoka3Huk KOHTPOsbHa gocnigHa
CtapTtep Ne1 Craptep Ne2 | “I'moban-Arpo”
TepMiH 3roqoByBaHHS, OHIB 0-40 41-60 0-60
B 1«kr
KOPMOBWX OOMHNLb 1,18 1,19 1,23
0bmiHHOT eHeprii, MDx 12,72 12,88 13,51
CUPOro NpPoTeiHy, r 199,03 188,46 195,37
CUPOro Xupy, r 22,53 24,14 37,33
CUPOI KNITKOBUHN, T 32,46 34,77 45,24
nisnny, r 14,72 13,63 11,30
METIOHIHY+LMUCTUHY, T 6,99 5,90 6,53
KanbLito, T 7,15 7,06 5,77
docdopy, r 6,08 5,96 6,25
BapTictb 1 Kr, rpH. 10,82 9,29 6,12

EdekTmBHICTb BMKOpUCTAHHS KOMOGIKOPMIB OLiHIOBANM 3a nokKasHWKamm
3MiHM XUMBOI Macu, abCconTHUX Ta cepefHbo40DOBMX MPUPOCTIB, onnaTu
KopMy Ta cobiBapTOCTi NPUPOCTY XKMUBOI Macu.

AHanisytoun paHi Tabn. 3 cnig BigmiTuTK, WO ansa gocnigy 6yno
copMOBaHO ABi rpynu NOpPOCAT-aHaroriB sk 3a XXMBOK Macolo, TakK i CTaTTio.
HaHi »xnBoi mMacu niggocnigHux TBapwuH y 21-geHHOMY i 1-MicAYHOMY Bili
cBigyaTb NPO XOPOLLY MOJSIOYHICTb CBUHOMATOK, ika CTaHOBUIIA Yy CBMHOMATOK
KOHTponbHoI rpynu 58,68 + 3,83 kr, a gocnigHol — 60,19 + 3,26 kr. Tomy He
BMNAAKOBO Yy MICAYHOMY BiUi Marna Micue He3HadHa rnepesara y XuBiM Maci y
TBApWH OOCAIQHOT rpynn SIK B LiNIOMY, Tak i y kabaH4uKiB i CBMHOK OKpPEMO.
Micns BignNy4YeHHs | BUPOLLYBaHHA MOMOAHSAKA 3 BUKOPUCTAHHAM KOMBiKopMmiB
BCTAHOBNEHO, WO MOMOAHAK AOCNIAHOI rpynn y 2-MiCAYHOMY BiLi NocTynascs
3a XXMBOK Maco aHanoram i3 KOHTposbHoI rpynu Ha 0,77 kr, abo Ha 4,2 %
(pisHMUA He BiporigHa).
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3. XKuBa maca niggocnigHux TBapvH, Kr (M £ m)

Bik TBapuH, OHIB
HoBo- notarox . . .
pyna Cratb . | OCHOBHOrO 21 neHb 1 micaub 2 micsaui
HapPOKEHI )
nepiogy
1,2320,02 2,37+0,09 5,89+0,19 8,15x0,26 18,97+0,54
Kont- Kaban- 1,25+0,02 2,330,111 6,02+0,25 8,29+0,35 19,34+0,69
ponb- YUKN
Ha cBuHkm  1,21+0,02 2,28+0,14 5,72+0,28 7,96+0,41 18,49+0,87
1,23%0,02 2,42+0,11 6,03+0,20 8,22+0,27 18,20+0,74
[oc- Kaban- 1,26+0,02 2,62+0,15 6,19+0,28 8,47+0,37 18,21+1,10
nigHa YUKM
ceuHkn 1,20+0,03 2,22+0,15 5,87+0,31 7,96+0,39 18,20+1,00

Cnig BIQMITUTN TaKoX, WO SK Y KOHTPOSIbHIA, Tak i B JOCRiAHIA rpyni
nepesary 3a >XMBOK Macol Manu kabaH4mKn y MOpPIBHSAHHI 3i CBMHKaMK, Xo4da
Us pisHMuUs Byna G6inbLIoo y TBApUH KOHTPOSBHOT Fpynu.

XapakTepusyrumn iHTEHCUBHICTb POCTY MOJSIOAHSAKA cnif BigMITUTH, LLO
Oyna [ocTtaTHbO BMCOKOK $SIK Y TBAPWH KOHTPOSbHOI, Tak i JocnigHol rpyn
(tabn.4). Y nigcuncHmn nepiogq 9k go 21 gHA, Tak i MicsayHOro BiKy (4o
BiONy4YeHHs1) TBapWHW [OOCNIAHOT TPynu Manu He3HadHy nepesBary K 3a
abconTHUMK, Tak i cepeaHbOA060BUMM MPUPOCTaMU KMBOI Macu, a nicns
BiANyYeHHs, HaBnaku, NOCTynanuca 3a BKasaHMMK NoKasHWMKaMu aHarnoram i3
KOHTPOSbHOI rpynu (pisHULUSA He BiporigHa).

[ns BMBYEHHSA EKOHOMIYHOI €OEKTUBHOCTI BMKOPUCTaHHS KOMOikopmiB 3a
BMPOLLYBaHHA MOPOCAT Oyrna po3paxoBaHa KifbKiCTb Ta BapTiCTb BUTPaAYeHUX
kopmiB. [ocnimKeHHaMN BCTaAHOBMEHO, LLO 3a MNepiog BUPOLLYBaHHA Ha BCe
Moronie’st MONoAHsAKa KOHTponbHoI (41 ron.) i gocnigHoi (40 ron.) rpyn BUTpayYeHo
569 i 555 kr kombikopmy, a Ha 1 ronosy BignosigHo — 13,878 1 13,875 «r.

TakMum YMHOM, 3aTpaTu KOpPMIB Ha 1 Kr NMPpUPOCTY XMBOI Macu y TBapwuH
KOHTPOSbHOI i gocnigHol rpyn cknanwu signosigHo 0,78 i 0,82 «r.

[ns BupoLlyBaHHA MOMNOAHSKA KOHTPOMBbHOI rpynn Ao 42-0eHHOro BiKy
6yno sutpayeHo 261 kr kombikopmy CtapTt Ne1, saprticTio 10,824 rpH / kr Ta
308 kr kombikopmy CtapT Ne2 i3 24 o 60-aeHHOro Biky BapTicTio 9,29 rpH / Kr.
TakuMm 4YMHOM, BapTICTb BUTPAYEHUX KOPMIB Ha BUPOLLYBAHHS MONOAHAKA
cknana 5686,38 rpH.

3a BMpPOLLYBaHHA MoONoOAHsAKa AOCNIAHOI rpynu 3atpati Ha Kopmu
ctaHoBnATbL 3396,6 rpH.

Ockinbkn abComnTHUM MPUPICT XKMBOI Macu MONOAHSAKA 3a nepion
BMPOLLYYBaHHS Y TBApPWH KOHTPOSILHOI | ZOCiAgHOI rpyn cknase BignosigHo 727,16 i
678,92 kr, TO BapTICTb BUTPaAYEHUX KOPMIB Ha 1 Kr MpupoCTy >XMBOI Macu
MOJTOZHSIKa KOHTPOSIBHOI | JOCMIAHOI rpyn CTaHOBNATL BignosigHo 7,82 i 5,00 rpH.

Buxogsum i3 Toro, Wwo B CTPYKTYypi coBiBapTOCTi NPMPOCTY XMBOI Macu
MOMOAHSAKA KOPMU CTaHOBNATb B MeXax 65 %, To cobiBapTicTb 1 Kr npupocTy
XMBOT Macu y TBapWH KOHTPOSMbLHOI | AOCNIAHOI rpyn y 2-MiCAYHOMY BiLli
ctaHoBuTb BignosiaHo 12,03 i 7,70 rpH. a cobiBapTiCTb 1 Kr >XMBOI Macwu
BignosigHo — 11,251 7,18 rpH.
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4. AOGconwTHMA Ta cepegHbLOA4OOOBUA NPUPOCTU XKUBOI Macu
nigaocnigHux TBapuH, M m
Mepiofg BMpOLLYBaHHSA, OHIB
Fpyna | Crate 45T 55 35 030 | 31-60 | 0-60
ABCOMOTHUI NPUPICT XXNBOT Macu, Kr
Ceﬁee”' 4654018 226+012 6924026 9,55+0,30 17,74+0,53
KoHTp Kabah-
omeHa 0N 4761024 228+0,16 7,04:034 9,71:0,42 18,09:0,68
CBUHKM 4512028 224+019 6754040 9364044 17,28+0,86
Ceff”‘ 4804023 2.19+011 6,99+030 8962056 16,97+0,73
HRocni KabaH-
[Ha o 493:031 2204013 7,22:041 858+0,90 16,95+1,10
CBUHKM 4674036 2,09+017 6,76+0.45 9.33+0.68 17,00+1,00
CepenHbogo60BUIN NPUPICT XXMBOI Macu, ©
Cepem- 550186  251:134 231486 3194101 296489
HE
KoHTP KabaH-
omeHa 2N 227+115  253:17,8  235+11,3  324%140  302:11,3
CBUHKM 2154132  249+20.8 225+134 3124148  288+14.3
Ceﬁfﬂ' 229+111  243+11,9 233+10,0 299+18,7 283122
Rocni KabaH-
nHa o 235145 254+147  241+135 2861298  283:18,3
CBUHKM 2234172  232+18,8 2254149 3114227 283+16,6

BucHoBKM i nepcnekTuBK. AHani3 cknagy i NOXMBHOCTI KOMBIKOpPMIB,
BUKOPUCTAHUX 3a BMPOLLYBaHHS NOPOCAT A0 2-MiCAYHOrO BiKY CBig4YMTb, LLO K
32 €HepreTMyHow, TakK i MPOTEIHOBOK MOXWMBHICTIO BOHM CYTTEBO He
BiApi3HANMca Mk coboto, ane 3a BMICTOM He3aMiHHMX aMiHOKMCAOT (Fi3uH,
METIOHIH + UWCTWH) KOMBikopM KomnaHii  “I'moBan-Arpo” nocTtynascs
kombikopmam CtapT Ne1 i CtapT Ne2 i nepeBuLLyBaB 3a BMICTOM KITITKOBUHM.

[aHi xuBol Macu nigaocnigHUX NopocaTt y 21-geHHomy i 1-mica4yHomMy
BiLLi cBig4YaTb NPO XOPOLY MOJSIOYHICTb CBUMHOMATOK, $Ka CTaHoBwuria Yy
CBMHOMATOK KOHTPOSbHOI rpynun 58,68 + 3,83 kr, a gocnigHoi — 60,19 £ 3,26 «r.

Mopocsata pgocnigHoi rpynu y 2-MiCAYHOMY BiUi 3a XXMBOK Macoto
nocTynanucsa aHarnoram i3 KOHTponbHOI rpynun Ha 0,77 kr, abo Ha 4,2 %, wWo
CBiAYMTE Npo  OiNbll  BMCOKY MNOXMBHY  LiHHICTb  KOMOIKOpMIB,  SKi
BUKOPUCTOBYBANMCA 3a BUPOLLYBAHHA MOJIOAHAKA KOHTPOJSIbHOI  rpynu
(pisHMUS He BiporigHa).

3atpatn kopMiB Ha 1 Kr NPUPOCTY XMBOT Macu 3a Nepios BMPOLLYBaHHS
NOPOCAT KOHTPOSBHOI i gocnigHol rpyn cknanu signosigHo 0,78 1 0,82 «r.

Ockinbkn BapTiCTb KOMOBIKOPMIB, BUKOPUCTAHMUX NP  BUPOLLYBAHHI
NOPOCAT KOHTPOSIbHOI rpynn Gyna Buwa 3a BapTiCTb KOMOGIKOpMIB KOMMaHil
“'mnoban-Arpo”, cobiBapTictb 1 Kr nNpPUPOCTY XMBOI Macu Yy MOPOCAT
KOHTPOMBHOI i AOCNiAHOT rpyn y 2-X Mics4HOMY Biui cknana signosigHo 12,03 i
7,70 rpH. a 1 kr xusoi macu BignosigHo 11,251 7,18 rpH.
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QPPEKTUBHOCTb UCMNOJIb3OBAHUA KOMBUKOPMOB NMPU
BbIPALUMBAHUN NMOPOCAT A0 2-MECAYHOIO BO3PACTA

W. IN. YymayeHko
AHHOomauus. [lposedeHa cpasHumMeribHasi OUeHKa UHMmeHcusHocmu

pocma u aghghekmueHOCMU UCMOfIb308aHUSI KOMBUKOPMOB rpu ebipaujusaHuu
rnopocsim 0o 2-Mecsi4HO20 8o3pacma.
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B pe3ynbmame uccnedogaHusi ycmaHO8/IeHO, 4Ymo KoM6ukopma,
ucronb3yemMble rpu ebipaujusaHuu nopocsm 0o 2-MecsiHHO20 so3pacma Kak
3Hep2emuyecKoU, mak u rnpomeuHo8oul rnumameJsibHOCMbIO Cyu,ecmeeHHO He
omrnu4anuce mexoy cobol, HO 1o codepxaHuK He3aMeHUMbIX aMUHOKUCIom
(nMU3UH, MEMUOHUH + yucmuH) Kombukopm KomrnaHuu "nobas-Aepo” yemynan
kombukopmy cmapm Ne1l u cmapm Ne2 u HeCKO/IbKO rpeebiuwall 10
co0epXXaHuUKo Kriemyamku, 6 pes3yfbmame 4Ye20 [opocsima, Komopble
rnony4danu kombukopma komnaHuu "lobarn-Aepo” 8 2-mecss4HOM 8o3pacme o
)ueou macce ycmyriasiu aHasno2aM U3 KOHmporsibHou epynrbl Ha 0,77 Ke, unu
Ha 4,2 % (pa3Huya He 8eposimHa).

Hecmompsi Ha amo, y4umebligasi, 4mMO CMOUMOCMb KOMBUKOPMO8
koMmnaHuu "lnoban-Aepo” 6bina Huxe, cebecmoumocmb 1 Ke npupocma
)ueou macchl rnopocsim, rnosy4yaswux 3mom KOoMOUKOPM 8 2-MeCSHYHOM
go3pacme bbinia makxe Huxe u cocmaernsina 7,70 epH. npomus rnokasameris,
rony4eHHo20 Ha ropocsimax KoHmporsnbHou epynnbsl (12,03), a 1 ka2 xueol
maccel — 7,18 u 11,25 epH. coomeemcmeeHHO.

Knro4eenie cnoea: kpynHas 6enasi nopoda, KOM6UKOpPM, rnpemMukc,
)Kueasi Macca, ce6ecmoumMocmb NPUPOCMa ueol MaccChbl

THE EFFICIENCY OF MIXED FODDER USE AT GROWING PIGLETS UP
TO 2 MONTHS AGE

l. P. Chumachenko

Abstract. The comparative estimation of intensity of growth and
efficiency of use of mixed fodders at growing of piglets up to 2 months of age
was carried out.

The study found that feeds used in growing piglets up to 2 months of
age did not differ significantly between themselves in terms of energy and
protein nutrition. On the content of essential amino acids (lysine, methionine +
cystine), the mixed fodder of Global-Agro was inferior to feeds Start Ne 1 and
Start Ne 2 and slightly exceeded the fiber content. As a result, the piglets that
received feeds from “Global-Agro” at 2 months age had inferior live weight to
the analogues from the control group at 0.77 kg, or 4.2% (the difference is
unlikely).

Nevertheless, since the cost of mixed fodder of “Global-Agro” was lower,
the cost per growth 1 kilogram of live weight of piglets receiving this feed at the
2-month-old age was also lower. It amounted to 7.70 UAH against the
indicator obtained on the piglets of the control group (12.03), and 1 kg of live
weight, respectively, 7.18 versus 11.25 UAH.

Keywords: large white breed, mixed fodder, premix, live weight,
cost of growth of live weight

32



PO3BEOEHHA | BIOTEXHOJOIA
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IHBOJTIOUIA MATKWU KOPIB NICNA OTEJIEHHA
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cniBpobITHUK NabopaTopii BioTexHonoril BiATBOPOBAHHS
IHcmumym po3eedeHHsi i 2zeHemuku meapuH HAAH im. M. B. 3yb6us
A. M. YTHIBEHKO, gokTop CinbCbKorocrnogapcbkux Hayk, npogecop
Kadpeapv TeXHONOrin BUpOoBHMLTBA MONOKa Ta M’sica
HauionanbHul yHiesepcumem 6iopecypcie i npupodokopucmyeaHHsI
YkpaiHu
E-mail: stepandimchuk@gmail.com, ugnivenko@i.ua

AHomauissi. Y pobomi HaeedeHi OaHi w000 iHBOMOUII MamKu
(cmabinizauii mMacu i 008XUHU po2a, fKUU Micmumb 10 ma WulKU,
8IOHOBMEHHS (BYHKUIU enimenito criu3080i OBOMIOHKU) Y KOpIi8 yKpaiHCbKOI
m’sicHoi nopodu. Ii maca 3a 15 0i6 nicrns omerneHHs 3MeHwyembcsl Ha 83,8 %,
a cmabinisyembcs Ha 20 0oby. [JosxuHa poea, skul micmums y cobi rnnio, 3a
nepwi 15 0i6 ameHwyembcs Ha 61,9 %, Ha 20 0oby cmabinisyembscsi Ha pigHi
32,0 cm. [JoexuHa wulku mamku Ha 15 0oby ameHwyembcsi Ha 56,4 %, Ha 20
cmabinisyembcs Ha pieHi 6,9 cMm. Y crusositi 060510HYi Mamku Ha 7 006y ricris
podie eidcymHit enimeniasibHUU MOKpU8, € PO3WUPEHHS rpoceimie 3aso3
mamku. Yepes 14 0i6 criocmepiecaembcs hizionoziyHa peseHepauyis enimerntito
C/1u3080i 0BOMOHKU. BIiOHOBMEHHST QOyHKUIU enimenio cnu3080i 060MOHKU
Mamku ma ii 3a5103 giobyeaembcsi Ha 30 00by.

Knroyoei crnoea: iHeosnouis Mamku, Kopoeu, M’SICHUl Hanpsm
npodykmueHocmi, enimenit csiu3o0eo0i 060/10HKU MamKu

AkTyanbHicTb. be3nocepeaHi 03Haku, SKi BUHMKAIOTb MiCNA OTeNneHHd
caMmmub — Ue BIOHOBNEHHA 3B'A30K Ta3a i KOHQirypauil XuBoTa, 3HUKHEHHS
HaOpPsIKy 30BHILLUHIX CTAaTEBMX OPraHiB i BUMEHI, BUAINEHHS NOXi Ta iHBONKOUIN
MaTku. TpuBanicTb iHBOMNKOLII CTaTEBUX OpPraHiB 3anexuTb Big NiAroTOBKM KOpiB
0o pogis, X nepebiry, pexumy rofisni Ta yTpuMaHHSA nicnsi oTeneHHs. 3a
CyBOPOro AOTPMMaHHSA Ha3BaHUX 3axoAiB, CTaTeBi OpraHn Kopis MOPdONoriyHo
i (pyHKUiOHANbHO roTOBIi OO HACTYMHOI TinbHOCTI 4Yepe3 25-30 #i6 nicng
oTeneHHs. B YkpaiHi CTBOPIOIOTb M’siCHE cKOoTapcTBo. daxiBelb, xo4ya i 3Hae
NposiB IHBOSIOLI CTaTeBMX OpraHiB y nicrnspogoBun nepiog, ane 6aunTb
caMuub Yy CTafi He 4acTo i He Moxe nepeabavnTn xapakTtep iX BiQHOBMEHHS.
OCHOBHOK X O3HaKoOK MPOAYKTUBHOCTI Yy M'ACHOMY CKOTapCTBi €
BiATBOpIOBaribHa 30aTHICTb.

© Aemyyk C. 1O., YenieeHko A. M., 2018
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AHania octaHHiX pocnimkeHb Ta nyonikauin. Ha TepmiH iHBonOUIT
cTaTeBUX OpraHiB y KoOpiB M'ACHMX nopig BAnuBae ce3oH iX poAis. [licns
OTerneHHs1 paHHbOK BECHOK IHBOMIOLIA MaTku 3aBepluyeTbea Yepes 20-25 fib,
a B NiTHbO-OCIHHIN CE30H BOHa CcKopoyyeTbcdA. CTaTeBi opraHuM y Kopis
JocdaraloTb  CBOro  MOYaTKOBOrO CTaHy HauvwBuAwe 3a MNacOBULLHOMO
YTPUMaHHS: BiAHOBMNEHHA 3B'A30K Tasa (3a 3,3 gobu); 3HUMKHEHHSA HabpsKy
30BHILLHIX CcTaTeBMX opraHiB (3a 4,4); 3HUKHEHHs1 Habpsaky BumeHi (3a 3,0);
BiQHOBMEHHA KoHQirypauii »xusota (3a 3,0 gobwu) [3]. 3a npuB’a3HOro
YTPMMaHHS camMuLb BiAHOBIIEHHSA 3B'A30K Ta3a y HUX BigbyBaeTbCs ni3Hille Ha
5,1 pobu, 3HMKHEHHA HabpsKy 3O0BHILWHIX cTaTteBuMx opraHiB — Ha 2,0,
3HMKHEHHSA HabpsiKy BUMEHI — Ha 3,2, BiAHOBIIEHHA KOHirypauii xmBota — Ha
2,9 pobun. Y KkopiB ronwTUHCBLKOI nNopoaw iHBONUiS MaTki TpuBae 23 Aobw,
BUAiNeHHs noxin — 17,8, BigHOBMNEHHSA KPUXOBO-CiAHUYHNX 3B'A30K — 6,7 Aib [2].
dizionoriyHo HopManbHUI Nepebir nepiogy nicns poais cnoctepiraloTb Y 65 %
kopiB. ¥ 11,1 % peecTpytoTb eHgomeTputn. Lle pocute nowmvpeHe
3axBOpPIOBaHHA € HacnigkoMm guctouil [4] | HaHOCUTb 3Ha4Hi BTpaTu 4epes
HeraTMBHUM BMNUB Ha BIATBOPHOBaNbHY 34aTHICTb [5]. JaHuxX Wwoao TepmiHis
IHBOMOUIT MaTKM Yy  M'SAICHMX KOpiB, 4HAKi MOXNMBO BUKOpUCTaATM AOnd
0OrpyHTYBaHHS TEXHONOTiT OTPMMaHHS Big, HUX NpuUnnogy, He4oCTaTHLO.

MeTa pocnipkeHHA — BMBYMTM TEPMiHM iHBOMOUIT MaTkn y camuub
YKpaiHCbKOI M’SICHOT NOpoaWn.

MaTtepianu i metoamn pocnigxeHHA. [1podaB iHBOMOLUII MaTKU Y KOpIB
YKpaiHCbKOI M’ICHOI mopoAau Aocnigxysanu y nnemMiHHomy 3asofdi «Bons»
Uepkacbkol obnacTti. MopdosnorivHi i ricTonoriyHi AOCigKEHHA BHYTPILLHIX
cTaTeBUX opraHiB npoBogunu nicna 3aboto 20 kopiB y Pi3Hi TEPMIHM Nicns
oTeneHHs. Ix 6panu Big camuup, 3abuTnx y AeHb pogis (5 ronis), yepes 7-8 (6),
yepes 15, 20 i 30 gi6 nicns pogie (no 3 ronosu). CtaTesi opraHu, AobyTi 3 TyL,
pO3MilLLlyBanuM B eMariboBaHin KIoBeTi i po3npaBnanu. LJOBXUHY LUMAKN MaTKU
BMMIpIOBann LWTAHreHUMpKynemM, a porm mMaTtku, WO MicTaTb Yy cobi nnig —
MIPHOIO CTPIYKOK 3a BESIMKOK KPUBU3HOMK. |3 cepeHbOol YaCTUHM pora MaTKu
BUpi3ann LWIMaTO4YKM KMOro CTiHKM po3mipom 0,5%0,5 cm gnga rictonoriyHoro
pocnigxkeHHs  eHgomeTpito.  [pobu posmiwyBanm B 10 % po3umH
HenTpanbHOro goopmaniHy Ha 24-48 roguH 3a KiMHaTHOI Temnepartypu. [licns
3aKiH4eHHa dikcauil IX npoMmuBann NPOTOYHOK BOAOK BMPOAOBX OEKINbKOX
roguH. 3pi3n TOBLUMHOK 4-6 MKM roTyBanu Ha 3aMOpPOXYHOYOMY MIKPOTOMI.
®apbyBanu ix reMaToKCUiH-e03MHOM 3a 3aranibHONPUMUHATOK MeToaunKoto [1].
OpHo4yacHo 3 MeTow Oinbll NOrnMMONEHOro BMBYEHHS iHBOMOLUIT MaTKu
NPOBENW riCTONOriYHI 4OCNIAKEHHS 11 CrN30BOI 0OONOHKN.

Pe3ynbTtatn gocnigxeHHA Ta iX o6roBopeHHA. Maca maTku y nepiog
nicnga pofis 3Ha4YHO 3MeHWwyeTbea (Tabn. 1). MakcumanbHMX 3MiH BOHa 3a3Hae
y nepLui 2 TVXHI Nicrs oTeneHHs.

3a nepwi 7-8 ai6 nicna poaiB Maca MaTku 3aMeHWwyeTbea Ha 36,2 %, 3a
15 — Ha 83,8 %, y noganbwoMy — He3HayHo. [JoBXWHa pora MaTKu, AKui
MiCTUTb Yy cobi nnia, 3a nepwwi 7-8 Aié ameHwyeTbea Ha 9,5 %, 3a 15 — Ha 61,9,
3a 20-30 ai6 — Ha 88,8 % nopiBHSIHO 3 NOro AOBXMHOK B AeHb poaiB. Yepes 20
Ai6 nicns poais noro goBxuHa ctabiniayetbcs Ha pisHi 32,0 cm, Wwo Bignosigae
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OOBXMVHI pora MaTKu HeTinbHUX Kopis. Ha BigmiHy Big 3MmiH pora maTtku
AOBXMHA Ti LWMNKN 3MIHIOETLCSA BiIHOCHO PIBHOMIPHO.

1. IHBOMOU IS MaTKM KOpPiB nicns poaiB

[i6 nicna pogis

rokasHmku 1(n=5) | 78(n=6) | 15(n=3) | 20 (n=3) | 30 (n=3)
VMaca maman 6967 £ 44457 + 1132+ 7827+  7810%

: 1797 1487 54.3 25.9 127
OMAJaca matkm , 100,0 638 16,2 11,2 11,2
[loBxuHa pora,
KM MICTUTD 1252+ 4434129  47% 350411 319459

. 36 234

nnig, cMm
[oBxunHa pora,
AKUN MiCTUTb 100,0 90,5 38,1 25,5 25,5
nnia, %
[loBXxnHa

LUMNKN MaTKW, 12,2+ 3,7 10,1+0,2 7,804 6,9+0,21 6,9+0,2
cM

J[loBXnHa

LUMNKKN MaTKW, 100,0 83,0 64,2 56,6 56,6
%

Y [OeHb podiB eHAOMETPIN MaTKu BKPUTUIA BaratopsakoBuMM  eniTerniem.
MpocBiTM 6GaraTbOX KPOBOHOCHMX CyAMH 3anycTifni. Y CTpoMi eHaoMeTpid
CMoCTepIraloTbCA CKYNYEHHS! KITITUH KPOBI. 3aro3n MaTky pO3LUMPEHi. Y CNn30BiIK
00OJOHLi MaTKM KOpiB Y AEHb podiB € baratopsakoBuK enitenii eHaoMeTpis i
3anyCTiHHA MPOCBITIB KPOBOHOCHUX CYAWH, CKYNYEHHSA KITITUH KPOBI Ta PO3LUMPEHHSA
NPOCBITIB 3ano3 mMatkn. Yepes TOeHb Micng OTENeHHs eniteniv eHaomeTpida
YaCTKOBO 3pPYMHOBAHWMA | MicusSMM BIiOTOPrHEHUW. € AinaHkK, e BiH B3arani
BIOCYTHIN. Y CTpOMi eHOOMETPIA 3HaXOAATLCHA CKYMYeHHs rienkoumTtis. [Mpocsitu
3a5103 MaTKM po3LUMPEHI, X hopMa pi3HOMaHITHa. EniTeniv 3ano3 matku y Len 4ac
NMOCKAA  OOHOPSOHWA. Y  IX MOPOXHUHAX MOXHa nobaynmTn 3pyMHOBAHI
enitenianbHi  KNiTMHW.  CnocTepiraeTbCa  3Ha4yHa  iHINbTpauis  cTpomm
nevkoumMTamn. Y crnv3oBii OOOMOHLI MaTKM Ha 7-A AeHb MiCNs poAiB BiACYTHIN
enitenianbHU NOKPUB, € PO3LLUMPEHHA MNPOCBITIB 3a5103 MaTKW.

Uepes 14 pni6 nicna popgiB crnocTtepiraetbCa  QoisionoriyHa pereHepadis
eniTenito cnm3oBoi 0DOMOHKM MaTKKU. Y LEen Yac BOHa BKpUTA LLAPOM MNepeBaXkHO
UMNIHAPUYHMX eniTenianbHUX KNiTUH 3 ogHopsSAHMM 6asanbH1M po3TallyBaHHAM
nobpe apboBaHmx soep. Y Hin € uMningpuyHi KNiTUHKM enitenito, 6asanbHe
po3TawyBaHHA aaep. KinbkicTb 3ano3 maTtkm y noni 3opy 30inbLIyeTbCs, iX OTBOPW,
B OCHOBHOMY, OKpPYrfnol hopMun, TPOXM PO3LUMPEHI. Y OeSKNX 3 HUX 3HAXOOUTbCS
cekpeT. EniTenin 3ano3 maTtkM ogHOPSAHWIA 3 LIeHTparbHUM po3TallyBaHHAM s4ep.
Y CTpOMi eHOOMETPISA € CKYNYEHHS NTeNKoUMTIB

Yepes 30 aib6 nicnga poais cnu3oBa 060noHka pora MaTku, SKUn MiCTUTb
nnig, BKpUTa CyuifibHMM Lapom GaraTopsgkoBOro enitenito. 3anosv matku
poO3TalloBaHi NaHulXKkaMu. Y Ccnu3oBin OBOMOHLI MaTKM € CYUiNbHUN
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GaraTopsagkoBUIM eniTenin i NaHUIXKOK YHKLIOHYOUYMX 3ano3, CekpeT y iX
npocBiTi. BOHN MakwTb (opMy Kpyra, a ixHi OTBOPW 3aroBHEHI CIIM30BUM
cekpeToM. Lle cBigunTb Npo BIOHOBMEHHA OYHKUIN eniTenito Cnmn3oBol
060110HKM MaTKK Ta il 3anos.

BucHOBKM i nepcnekTuBmn

1. Maca maTkm y KopiB 3a nepwi 7-8 gi6 nicna poaiB 3MeHLYeTbCS Ha
36,2 %, 3a 15 — Ha 83,8 %, cTtabinizyetbca Ha 20 goby.

2. [loBxnHa pora maTku, sikui MicTUTb y cobi nnig 3a nepuwi 7-8 ai6
3MeHLWwyeTbca Ha 9,5 %, 3a 15 g6 — Ha 61,9 %, 3a 20 gi6 oro goBXuHa
ctabinizyetbca Ha piBHi 32,0 cwm.

3. JoBXuMHa WK MaTkn Ha 15 goby 3meHwyeTbca Ha 56,4 %, Ha 20
no0y ctabinisyeTbcsa Ha piBHi 6,9 cMm.

4. BigHOBNEeHHSA dyHKLUIT eniTenito cnn3oBoi 060M0HKM MaTKKU Ta i 3ano3
BinbyBsaeTbcs Ha 30 goby.
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MHBONMIOLUUNA MATKU KOPOB INMOCIJIE OTENA
C. 10. lemuyk, A. H. YrHnBeHko

AHHOmMauyusi. B pabome npusedeHbl 0aHHble OMHOCUMENIbHO
UHBOMIOUUU Mamku (cmabunusayuu Mmaccebl U OfUHblI  po2a, Komophbll
codepxxum o0 u welKu, eoccmaHossieHue yHKUUU anumenus crausucmou
0605104KU) ¥y KOPO8 yKpauHCcKoU MscHoU rnopodsbl. Ee macca 3a 15 dHel nocrie
omena ymeHbwaemcs Ha 83,8%, a cmabunusupyemcs Ha 20 cymku. [dnuHa
poaa, 8 KOmopoM Haxooursicsi 00, 3a rnepsebie 15 Cymok ymMeHbwaemcs Ha
61,9%, Ha 20 cymku cmabunusupyemcsi Ha yposHe 32,0 cm. [nuHa weuku
Mamku Ha 15 cymku ymeHbwaemcsi Ha 56,4%, Ha 20 cmabunusupyemcsi Ha
yposHe 6,9 cm. B cnusucmoli o6osiodke Mamku Ha 7 Cymku rocre omerna
omcymcmeyem  anumesnuarsbHbIl  1oKpos, Habnwdaemcs pacuwupeHue
rnpoceemos xesne3 Mmamku. Yepes 14 cymok Habrirodaemcs ¢husuoriocudeckas
peaeHepauus anumenusi cnusucmoti 06osio4ku. BocecmaHosrneHue ¢hyHKUUL
anumesus criu3ucmou 0b0s104KU MamKu U ee Xernes rpoucxooum Ha 30 OeHb.

Knw4eeble cnoea: uHeONWOUUSI MamKu, KOpoO8bl, MSCHOe
HanpaesieHue npodyKkmueHocmu, 3numesnul cau3ucmou o060Js104YKU
Mamku

INVOLUTION OF THE COWS' UTERUS AFTER CALVING
S. Yu. Demchuk, A. M. Uhnivenko

Abstract. The paper presents data on the involution of the uterus
(stabilization of the mass and length of the horn, which contains the fetus and
cervix, restoration of the functions of the epithelium of the mucous membrane) of
the Ukrainian beef breed cows. Its weight decreases by 83.8% during15 days after
calving, and stabilizes on the 20th day. The length of the horn, in which the fetus
was located, decreases by 61.9% during the first 15 days, stabilizes at the size of
32.0 cm on the 20th day. The length of the cervix decreases by 56.4% during 15
days after calving, stabilizes at the size of 6, 9 cm on the 20th day. There is no
epithelial cover of the uterine mucosa on the 7th day after calving, there is an
enlargement of the lumen of the uterine glands. Physiological regeneration of the
mucosal epithelium is observed after 14 days. Restoration of epithelial functions of
the mucous membrane and uterine glands occurs on the 30th day.

Keywords: involution of the uterus, cows, meat direction of
productivity, the epithelium of the uterine mucosa
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FTEHETUYHUN TA ACOLIATUBHUN AHANI3 OOQHOHYKIEOTUOHUX
NMONIMOP®I3MIB B FTEHAX JIENTUHY | KATENCUHY F CBUHEN

€. K. ONIMHUYEHKO, acnipaHT
. 5. BAHbKOBCbBKA, noKTOp CinbCbKOrocnogapCbkmMx Hayk
B. M. BAJIALbKUWN, AOKTOP CiflbCbKOroCcnogapCbKknx Hayk
K. ®. MOYEPHAEB, ookTop CinbCbKOrocnogapCbkmMx Hayk
T. B. BYCJIUK, kaHguaat GionoriyHnx Hayk
M. O. UIbYEHKO, kaHomaaT CinbCbKOrocnogapchbkux Hayk
IHcmumym ceuHapcmea i aeponpomucrioeo2o supobHuymea HAAH
E-mail: pigbreeding@ukr.net

AHomauis. NloGaHO pe3yribmamu 2eHemu4yHo20 ma acouyiamueHo20
aHarnizy o0HOHykneomuodHux rnonimopgpiamie (SNP) eeHie LEP q.3469 T > C,
LEP 9.2845 A>T, LEP 9.3996 T >C, CTSF g.22 C < G, nposedeHO20 Ha
CBUHSIX 8esluKoi birnoi nopodu yKpaiHCbKOI cenekuii. Y docnioxyeaHiu 2pyni
meapuH 2eHu LEP i CTSF xapakmepu3ysarnucs ronimopgiaMom 3a mpboma 3
yomupbox npoaHanizogaHux SNP; SNP LEP g.3996 T > C e docnidxyeaHil
epyni eusieuscsi He [ofiMopgHUM, criocmepieascs nuwe anenb 1.
LocnidxeHo acoujauii 0OHOHYKIIeomuoOHUX roniMopgiamie 3 napamempamu
skocmi m’sica | cana ceuHed. BcmaHoeneHo, wio SNP LEP ¢.3469T>C
gryiueae Ha emicm [pomeiHy, empamu 80si0au 8 M’sica 3a MmepMIYHOI
06pobKu, a makox Ha emicm eonoau y xpebmosomy cani; SNP LEP g.2845
A>T acouitiosaHuli 3 80/1020ympUMYyO4O0 30amHicmio M’sica, 8MICmMoM
8HYMPIWHBbOM 51308020 XUpPY ma pieHeM gosioeu y cani; SNP CTSF .22 C< G
Mae 38’A30K 3 [oKasHUKaMu eMicmy JXXUpy ma Karbuito 8 MACI.
Cnocmepieatombcsi meHOeHuji wodo ernnusy:. SNP LEP g.3469 T>C Ha
HixXHicmb m’sca (p = 0,06), emicm xupy (p = 0,07); SNP CTSF g.22 C < G — Ha
pieeHb 3azanbHOi eosioeu m’sica (p = 0,07), Ha emicm rnpomeiHy 8 M’sci
(p =0,07); SNP LEP g.2845 A > T — Ha MoKa3HUK eHep2emu4Hoi UiHHOCMI
(p = 0,08) ma emicm nipomeiHy (p = 0,08) 8 M’siCi.

Knro4doei crnoea: ceuHi, Mapkep-acouyiliogeaHa ceJieKuisi, 2eH
sgenmuHy, e2eH KamencuHy F, noniMmopgisam, OOHOHyKII€EOMUOHUU
nosnimopghiam, sikicmb M’sica

AkTyanbHicTb. TpaguuinHi MeToauM OUIHKM TFeHOTUNIB CBUHEN, LUO
Ga3yloTbCA Ha MnoKasHWKax BAacHOl MNPOAYKTMBHOCTI TBApWH | aHanisi
NPOAYKTUBHOCTI X HalladKiB, HE rapaHTylTb OTPUMaHHA TOYHOI i MOBHOI
iHbopMaLil Npo reHeTUYHUI NOoTeHLuian NIemMiHHOro maTepiany, Lo BaXMBO
Ans edekTUBHOI peanisadii cenekuinHux nporpam. Y TOW Xe 4ac, aHanis
reHOTUNIB CBUHEMN, WO 3AINCHIOETLCA 3a LOMOMOro reHoTUNyBaHHA TBApWH 3a

© OnitiHu4yeHko €. K. , baHbkoscbkka I. b., banauskut B. M., lNoyepHsies K. @.,
. bycnuk T. B., InbyeHko M. O., 2018
HaykoBuiA kepiBHUK - AOKTOP C. — I. HayK, npocecop B. M. banaubkui
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OAHOHYKNneoTugHuMmn nonimopcdiamammn (SNP) reHiB, LO3BOMSE BU3HAYUTU
pearbHy reHeTU4YHY LiHHICTb TBApWH i NPOrHO3yBaTU IX reHeTUYHUI NoTeHuian
Y BiAHOLLEHHI KOHKPETHUX NPOAYKTUBHUX | BIONOriYHNX SKOCTEN.

Takun nigxig noknageHun B ocHoBy MAS cenekuii (marker assisted
selection) — cenekuis 3a gonomorok MapkepiB abo Mapkep-acouinoBaHa
cenekuia, tTa GAS-cenekuii (gene assisted selection) — reHHa cenekuis.
BukopucTaHHa y cenekuivHin npakTuui Uux iHHOBaUIMHUX HanpsiMKiB 3HAYHO
NPUCKOPKOE TEMMNU CTBOPEHHA HOBUX T[EHOTUMIB i OTPUMAHHA TBapwuH 3
B6axxaHMMK napameTpamun NPoaYKTUBHOCTI [1, 2].

OCHOBHMM MpIOPUTETOM BKa3aHMX HayKOBO-METOAWYHMX NiAXOAIB € Te,
WO BXe 3 Neplux OHIB XUTTS TBAPWUHM MOXHA BU3HAYUTK 1I FTEHETUYHUN
noTeHuian 3a aHanisoM nofiMopguiaMy reHiB, WO acouinoBaHi 3
NPOLYKTUBHUMWN AKOCTSMU | Hanexartb A0 JIOKYCIB KiSIbKICHUX O3HakK. [JO Takmx
reHiB, sIki OTpMMann HasBy KaHOMAATHUX, BIQHOCATLCA reHu nentuHy (LEP) Ta
katencmHy F (CTSF), wo 6epyTb 0e3nocepedHid y4acTb Yy MpPOSBI
BiarodiBenbHUX SKOCTEN CBUHEN | MOKa3HMKIB SIKOCTI M'dca Ta cana [3, 4 ].

Mapkep-acouiioBaHa cenekuia nuwe HabyBae po3BUTKY B YKpaiHi, came
TOMy JaHi npo acouiatmBHun 3B'a30k  [OHK-mapkepiB 3 o03Hakamu
NPOAYKTUBHOCTI CBMHEW BITYM3HAHMX MOpPI4  3anuaeTbCa  BaXXMBUM
HanNPSAMOM reHETUKN CiSTbCbKOrocno4apCbKnx TBapuH.

Omxe, gocnigkeHHs noniMopiamis B reHax NenTuHy Ta katencuHy F y
CBUHEN 3 METOK BUSIBMIEHHS acouUiaTUBHUX 3B’SI3KIB 3 O3HAKaMMu SIKOCTi TyLui,
M'sica | cana CBUMHEW € aKTyanbHWMW Yy KOHTEKCTi MpPOrHo3yBaHHA Ta
nogarnblIoMy CenekUinHOMY BOOCKOHAaneHHi M’SICHOI MPOAYKTUBHOCTI TBapWH
Ta AKOCTi CBUHUHM.

AHania ocTtaHHiXx pocnigkeHb i nyo6nikauin. JlenTuH — KnYoBUNA
rOPMOH eHepreTnyHoro obmiHy, sikuin BGepe yyacTb B peryndauii anetuty [3],
CUHTESI IHCYNiHY [5], doyHKUiOHYBaHHI cedocTaTeBOl cuctemun [6] Ta BnnuBae
Ha penpoayKTUBHI SKOCTi [7]. MyTauil B reHi nentuHy MOXyTb NpU3BecTn A0
3MiHM (PYHKLUIT, CTPYKTYpU rOPMOHY [8], WO, B CBOIO Yepry, MOXe CNPUYNHUTU
NeBHi BIOXWUNEHHS B npouecax ninosidy Ta ninoreHesy, pesynbTatoM 4oro
CTaHe KifnbKiCHa 3MiHa B mapameTpax sKocTi M'sica Ta cana. CBol OyHKLO
nenTuH peanisye 4Yepes peLenTopun NenTuHy, AKi KOHTPOMETLCA BigMNOBIAHUM
reHom (LEPR). Y Hu3ui [ocnigkXeHb NPOAEMOHCTPOBAHO  3B’SI30K
nonimopciamiB reHa peuentopa nenTUHy 3 napameTpamMu AKOCTi M'sica Ta
cana csuHen [9, 10], wo, 3aranom, niaTBepmxye BaxnueicTb LEP-LEPR
CUCTEMMU Y KOHTPONi EHEPreTUYHOro OOMIHY.

[eH nenTuMHy B reHOMi CBWHI JokanizoBaHun B 18- XpomMocowmi,
CKNnagaeTbCs 3 TPbOX €K30HiB i ABOX iHTpoHiB [11]. BcraHoBneHa Bucoka
HYKneoTuaHa roMofsoris reHa NenTuHy CBWHI, NguHn i muwi. g romororis
cepeq ccaBUiB [OEMOHCTPYE BWCOKY KOHCEPBATMBHICTb reHa BMNPOAOBXK
esonouil [11]. BusasneHo noHag 400 ogHOHykneoTMAHUX noniMopdiamis B
camomy reHi i noro 3’- i 5’- donaHkytumnx i NnpomoTopHUX AingHkax [11, 12].
IHbopmauis woao pisHs nonimopduiamy gocnigpkysaHux SNPs B nonynsuisix
CBMHEWN BITYM3HAHMX MNopig, wo HeobxigHa ans po3pobku OHK-mapkepiB, Ha
AaHun yac BiacyTHA. MNepcnektuBHnmMmM SNPs B nnaHi po3pobkn reHeTUYHOro

39



Mapkepy € OAHOHYKNeoTUAHWW  nonimoppiam LEP 92845 A>T
(nokanizoBaHun B Apyromy iHTpoHi) [13], g.3996 T > C (nokanisoBaHuu B 3¢
UTR perioHi) [13], 9.3396 T > C (nokanisoBaHui B ApYromy ek3oHi) [8].

KatencnmHn — ue nisocomarnbHi MNpoTeiHasu 3 LUMPOKMM CHEKTPOM
GYHKLUIN, O CUMHTE3YTbCA Y BiNbLUOCTI, SKWO He Yy BCiX, TKAHWH Ta TuUNIB
knitTnH [14]. i doepmeHTn, SK NnpaBuno, CUHTE3YIOTLCSA SK NPENPOKATENCUHU i
BGepyTb yyacTb y KaTaboniami OCHOBHMX OGinkiB, ane TakoX MalTb BUCOKO
crneyndiyvHi Ta cnpsMoBaHi NpoTeoniTUYHI Ail. BoHW, Hanpuknag, 3any4atoTbCs
00 (POpMYyBaHHSA aHTUIEHHOI AeTepMiHaHTK, WO € MYyCKOBOK CTagi€t iMyHHOT
Bignosigi [15] Ta akTMBYE npouecn OKUCHEHHA ninigis i npoTteiHis [14]. Bucoka
aKTMBHICTb KaTErnCUHY CKeneTHUX M'A3iB CBMHEW MoB’A3aHa 3 AedeKkTamu
M'sica, TakKMMW SIK HagMipHa M'SKICTb, JNUMKICTb, TEMHUA KOMip, MeTanesumn
npucMmak, obymMoBEHMI KpUcTanamm TUPO3NHy Ta YTBOPEHHS Binux nniBokK Ha
NnoBepxHi pizaHHs [16].

'eH kaTtencuny F (CTSF) y cBuHen nokanisaBaHun Ha xpomocomi 2(SSC2)
p14-p17. Y pobotax V. Russo (2004, 2006) nokasaHO 3Ha4yHy acoujaujto
nonimopiamy g.22 G > C CTSF i3 cepeaHb000060BMM MPUPOCTOM Ta TOBLLMHOK
XpebToBOro cana y, Tak 3BaHuX, iTanincbkux BaxkMx ceuHen [16, 17]. TBapuHu 3
reHotunom g.22 CC 3a reHom katencuHy F xapaktepusyBanucsa MiaBULLLEHNMMN
MOKa3HMKaMKn POCTY Ta MEHLLOK XMPHICTHO Tywwli [17, 18].

MeToro po6oTu Gyno OocniguTyM reHeTUYHY CTPYKTYpYy CTaga CBUHEN
Benukoi 6inoi  nopoan  yKpaiHCbKOI  cenekuii 3a OA4HOHYKNeoTUAHMMMU
nonimopdiamamu reHie nentuHy (LEP g.3469 T > C, LEP g.2845 A>T, LEP
g.3996 T>C) i katencuHy F (CTSF g.22 C<G ) Ta npoBecTu aHanis
acouiauin reHoTMNiB 3 NOKa3HUKaMK AKOCTI M’Aca i cana.

MaTepianu i metoam pocnigxeHb. O6’ekToM gocnigxkeHHs 6yno ctago
CBUHeW Benukoi 6inoi nopoaun ykpaiHcbkol cenekuil (102 ronoswn) nnemsasoay
O «4r CrenHe» IHCTUTYT cBuHapcTea i AlNB HAAH lNonTtascbkol obnacri.

[Ona npoBegdeHHs @i3nKO-XiMIYHMX JocnimpkeHb nicna  48-roanHHOro
A03piBaHHA NiBTYWi 3a Temnepatypu + 4 °C Bigbupanu 3pasku 3 HangoBLUIOMO
M’A3a CMMHK Ta NigWwKipHOro cana mixk 9-12 rpyaHunx xpedbuis. [Ans npoBeaeHHs
reHeTUYHUX QocnigXeHb Bigbupanu no 1 r M’A30BOI TKAHMHN.

OuiHka sKoCTi M'dca Ta cana nposoaunacs 3a 3arafbHONPUAHATUMMU
metogukamn [19, 20], YWHHMMM HOPMATMBHMMWM [OKYMEHTAMW, a TaKOX 3
ypaxyBaHHAM pekomeHgauin BACIHIN (Big 26.09.1986) ta OCTY 1SO2917-
2001.

OHK Buainann 3 M’A30BOI TKAHWMHM 3@ BWUKOPUCTAHHS IOHOOBMIHHOT
cmonu Chelex-100 [21].

"eHoTnnyBaHHa 3a SNP g.3469 T > C, LEP 9.2845 A>T, LEP 9.3996
T>C, CTSF g.22 C <G nposogunn metogom [MJP-MNOP® 3 ypaxyBaHHAM
NpOTOKONIB onucaHux B pobotax [8, 13, 16]. CtpykTtypa npanmepis gns MJIP
amnnidikauii obpaHoro SNP 6yno po3pobrneHo 3 BUKOPUCTaHHSM Nporpamu
FastPCR [22].

Amnnicpikauito y MJ1IP nposoaunnu 3a TemnepatypHuM pexmmom 94 °C —
2 xB, 40 umkniB — 94 °C =30 ¢, 63 °C — 30 c, 72 °C — 40 c. PecTtpukuito
amnnigikaTiB 3gincHoBanM 3rigHo npoTokony ipmu-enpobHmnka (Thermo
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Fisher Scientific) oo KoXHOI 3 BUKOPUCTaHMX eHOOHyKneas, Tabnuus 1.
EnektpodopeTnyHe po3gineHHs npoaykTiB pecTpukuii npoBogunn B 2 %
arapo3HoMy rersi 3a Hanpyru enektTpuyHoro nonsa 120 B.

1. CrtpyKktypa npavmepiB i pecTpukTasu, BUKOpPUCTaHi AnA
reHoTunyBaHHA.

SNP CTpykTypa npanmepis EH&%iéKﬂi?fa
LEP g.3996 F:5-AACTCCAAGGCACGACAC-3 Hinf
T>C R:5-ACCCTGCTTGATGGTCGAAAGGCT-3
LEP g.3469 F: 5-AACAGAGGGTCACCGGTTTG-3 Bgll
T>C R: 5-TTTGGAAGAGCAGCTTAGCG-3
LEP g.2845 F:5-TTGGGCAGCCTGGGAGCAGTC-3’ Xbal
A>T R:5-TCCCCACTTAGGGATGGAGGCTGC-3
CTSF g.22 F: 5AGGGAGGGCTGGAGACGGAGTA-3 Rsal
C=G R: 5-TCATTCTGGCTCAGCTCCAC-3

YactotTm anenen i reHotuniB, piBHI  retepo3urotHocti  Ho

(reTepo3uroTHICTb, WO cnoctepiraetbCs) i He (OYikyBaHa reTepo3nroTHICTb)
Oynn obyuncneHi 3a BUKOPUCTAHHA MPOrpamHoro 3abesneyeHHs i MeToauku,
onucaHoi GenALEX6.0 [23], iHaekc iHdopmauiHOro 3micTty noniMmopiamy
(PIC - polymorphic information content) - PIC kanbkynaTtopa [24]. BiaxuneHHs
JpakTMYHOro pO3roAinly TreHoTuniB Big PIBHOBaXXHOrO0 BM3HA4eHOro 3a
dopmynoto [apai-BanHbepra CcTaTMCTUYHO OUIHEHO 3@ BUMKOPUCTaHHSA
KpUTepito X2 .

AcouiaTuBHI 3B’A3KM MiDXK FeHOTUNaMmn Ta nokasHukaMmm sKocTi Tywl, M’sica
i cana pfgocnigxysanucsa 3a [LOOMNOMOrow OAHOMAKTOPHOro AucnepcinHoro
aHanizy (ANOVA) 3a BMKOpUCTaHHA NakeTiB npuknagHux nporpam Microsoft
Excel 2007.

Pe3ynbTtatn gocnigxeHHA Ta X o6roBopeHHA. Pe3ynbTatn aHanisy
reHeTUYHOI CTPYKTYpKu cybnonynsauii cBuHen Benukoi 6inoi nopoan ykpaiHCbKOl
cenekuii 3a reHeTu4yHMMK Mapkepammn SNPs LEP g.3469 T > C, LEP g.2845
A>T, LEPg.3996 T > C, CTSF g.22 C < G HaBefeHoO B Tabnuui 2.

HocnimpkyBaHi reHn xapaktepusyBanucsa nonimopgiamMom 3a Tpboma 3
yoTMpbOox npoaHanizoBaHMx SNP, ona SNP LEP g.3996 T > C BusiBNEeHO
nvwe anenb T. B cyBnonynsauii 3a reHeTu4HMMU Mapkepamu LEP g.2845
A>T i CTSF g.22 C < G 3HangeHi BCi TpU MOXIMUBI FEHOTUNKU, 3@ MapKepoMm
LEP g.3469 T > C — Tinbkn gBa. 3a reHeTu4HUM Mmapkepom LEP g.2845 A>T
Mae Micue BIOXWMMEHHS Yy PO3NnoAini reHoTunis, WO CBiAYNTbL NPO MNEBHUN
CenekuinHMM TUCK Ha gaHuM/h noniMopiaM i MOro MOXNUBY acouiauio 3
NPOAYKTUBHUMU AKOCTAMMU TBapuH. Cepepn AocnigXeHNX reHeTUYHMUX MapKepiB
onTMManbHUMM  ONA  MPOBELEHHS  acouiaTMBHONO  aHanisy  piBHAMMU
iHpopmaTmBHOCTI xapakrepudyBanuca SNP LEP g.2845 A>T (PIC=0,3) Ta
CTSF g.22 C=<G (PIC = 0,3). 3a 36anaHcoBaHOro po3noainy reHoTunis 3a
reHeTUYHUMKN MapKepamMn ONTUMAribHOro PiBHS iIHPOPMATUBHOCTI Y AOCAIAHIN
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rpyni TBapuH YCi TrEeHOTMMNOBI BapiaHTM MOXYTb OyTW npeAcTaBreHi
AOCTaTHbOK [Afs acouiaTMBHOIO aHanidy KinbKicTio 0CoOuH. Y Halomy
BUNagKy Taka cutyauia cnoctepiraetbes ana SNP CTSF g.22 C < G — 3a umMm
reHEeTUYHMM MapKEPOM BIACYTHE CTATUCTUYHO NIATBEPLAXKEHE BIOXUINEHHS Yy
po3noaini reHoTunie. Y Ton xe yac ana SNP LEP g.2845 A > T mae micue
BIOXWNEHHA po3noainy reHoTunie Big 36anaHcoBaHOro i BignNoBigHO reHoTun
g.2845 A > T npeactaBneHnin HEBENUKOK KinbkicTio ocobuH. LWoao SNP LEP
g.3469 T > C, 9Kk XapakTepu3yeTbCS HU3bKMM PiBHEM iHPOPMATUBHOCTI, Y
AOCNigHIn rpyni TBapuH reHotnn g.3469 T > C B3arani He npeacTaBneHnn.

2. TeHeTMYHa XxapakKTepucTMKa cybnonynsiuii cBuHeM Benukoi O6inoi
nopoau yKpaiHCbKOI cenekuii 3a OAHOHYKIIeOTUAHUMMU nosliMopdizMmamMm reHiB
nenTuUHy Ta KaTencuHy F.

eTepo-
Yactotu Yactotun 3UroT-

FeH SNP M/m| n | anenen reHoTUniB LicTh x> | PIC
M m | MM | Mm | mm| Ho, | He

LEP gl|.3:16C9 A/T 102 0,57 0,43 0,54 0,41 0,04 0,41 0,38 5,7 0,370
LEP gAZEL}I.S ¢/T 102 1,00 0,00 1,00 0,00 0,00 0,00 0,00 - 0,000
LEP g_l._3>9%6 7/Cc 102 0,93 0,07 0,86 0,14 0,00 0,14 0,14 0,64 0,122
CZ:-S g22C=<G C/G 102 0,55 0,45 0,31 0,50 0,19 0,51 0,49 0,08 0,375

lMpumimku: M — MaxopHui anenb, mM— MIHOPHWA anenb, p — YacToTa Ma)KOPHOro
anens, g — 4YactoTa MIHOPHOro anensi, N — KinbKicTb TBapuH y BuOipui, Ho — dakTtnyHa
reTepo3nroTHiCTb, He — ouikyBaHa reTepo3uroTHictb, PIC — nokasHuk iHpopmaLinHOro
3MicTy noniMmopdiamy, x2 - 3HaAYEHHs KpUTEepild X2 nig 4Yac OLiHIBaHHA BipOrigHOCTI
BIOXWNEHHA B pO3Nnofini reHoTuniB Bif PiBHOBaXHOro, BM3HaveHoro 3a dpopmynoto apai-
BanHGepra

HocnigpxeHo acouiauii SNP reHiB nentTuHy Tta katencuHy F 3 okpemumum
MOKasHMKaMW CTPYKTYpu TyWi i 9KOCTi M’ica i cana cBuMHeW Benukoi 6inoi
nopoan yKpaiHCbKOI cenekuii. Pe3ynbTaT uboro AOCNiIKEHHSA NpeacTaBneHi
B Tabnuuax 3-5. BctaHoBneHo, wo SNP LEP c. 3469 T > C acouirioBaHun 3
TakMMKM NOKa3HMKaMu AKOCTI M’sica | cana CBUHEN, siK BTpaTW BOSMOMM B M’SCI 3a
TepMiyHOT 06pOOKM, BMICT B HBOMY MPOTEIHY, a TaKoX, BMICT BOSOrK y carni.

M’ssico TBapuH reHoTuny TT XxapakTepusyBanucs BuwmM Ha 16 %
MOKa3HWKOM BTpaTu BoSiorM Ta Ha 4 % BULIM BMICTOM NPOTEIHY, a cano — Ha
17 % 6inbwnM BMICTOM BOSOIM Y MOPIBHSIHHI i3 reTEPO3UTOTHUMU TBapUHAMM.
Takox cnoctepiranacb TeHAEHLIS A0 BNAMBY LIbOro nosiiMopiaMy Ha HiXKHICTb
m'aca (p = 0,06) i BMIiCT B HbOMY BHYTpIiLLHbOM'i30BOro xupy (p = 0,07).

Wono SNP LEP g.2845 A>T, BCTaHOBMEHO [AekKinbka CTaTUCTUYHO
NiagTBEPAKEHUX acouiauin uboro reHeTUYHOro Mapkepa 3 AOoCnigKyBaHUMU
nokasHukamn, a came, i3 BMICTOM  BHYTPILHbOM'SA30BOr0  XXuUpy,
BOJTIOrOyTPMMYHOYOIO 34aTHICTIO M’sica, BONOrowo B cani, Tabn.s.
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3. Bnnue nonimopdpismy reHa LEP SNP g. 3469 T > C Ha i3nyHi i XiMi4Hi

NOKa3HMKU AKOCTI M’ica i cana CBUHeN, X+ S}

'eHoTMn g. 3469

Noka3Hukm T T P<
MokasHuKM aKocTi m'aca:
BonoroyTtpumytouya 3gaTtHictb, % 52,70+0,5 53,97+1,4 0,38
HixHicTb, C 10,61+£0,1 1152+0,4 0,06
pH 48 550+0,02 5,51+0,02 0,45
BTpatun Bonoru 3a TepmidHoi 06pobkn, % 17,25+£04 14,89+13 0,03
3aranbHa Bosiora, % 72,86 £0,3 73,11+£0,2 0,48
3ona, % 1,177 +£0,01 1,12+0,04 0,08
MpoTeiH, % 21,67+0,1 2091+04 0,02
BHyTpiwHbOMA30BUN XKMp, Y% 947+04 6,54 +1,36 0,07
Kanbuin, % 0,177 +0,00 0,17 +0,00 0,65
docdop, % 0,45+0,01 0,45+0,01 0,59
EHepreTnyHa UiHHICTb, Kkan 138,02 +1, 139,32 + 3, 0,72
MokasHuKM aKocCTi cana:
BmicT Bonoru, % 6,55+0,12 5,58+0,13 0,001
TemnepaTypa nnasneHHs, C 34,69+ 0,3 34,44 +0,91 0,78

lNpumimka: p — piBeHb CTAaTUCTUYHOI 3HAYYLLIOCTI Pi3HUL NOKa3HMKa MK rpynamu;
P < 0,06-0,09- TeHOeHUis 0o 3MiHK NOKa3HMKa 3a kputepiem t CTblogeHTa;
p < 0,05- p < 0,001 — 3HavyLla 3miHa 3a KpuTepiem t CTblogeHT.

M’saico TBapuH reHotuny AA xapaktepusyBanocss MeHwum Ha 60 %
BMICTOM  BHYTPILWUHbOM'A30BOr0  XWpPYy | BUWKMM Ha 6 % MNOKa3HWKOM
BOJIOrOyTPUMYHOYOI 30aTHOCTI Y NOPIBHAHHI i3 M'ACOM reTepO3nUroTHUX CBUHEN.

oo skocTi cana, BULWMIA NOKa3HMK BMICTY BONOrK CnocTepirascs
y cBuHen reHotuny TT (Ha 24 % BuWMA Bi4 LbOro MOKasHWKa Yy CBUHEN
reHoTuny AA). [ewo Hmxk4nm BiH B6yB y TBapuH reHotuny AT, ane BuLWiM Ha
8 % 3a nokasHWK BMICTY BOJIOrM y cani roMO3UroTHMX TBapuH AA.

Cnocrtepiraetbcs TeHaeHuia go snnmey SNP LEP g.2845 A>T Ha
NMOKa3HUKN eHEPreTUYHOT LLIHHOCTI M’sica Ta BMICT NPOTEIHY B M’SICi CBUHEN.

[ocTtaTHbo OBHadINNMBMM, 3 TOYKM 30pYy MOLUYKY FrEeHETUYHUX MapKepiB
SIKOCTi M'AAca cBMHeN Benukoi B6inoi nopoaun, surnsgae i SNP CTSFg.22 C<G
, Tabn.5.

BcraHoeneHo, wo SNP CTSF g.22 C< (G acouioBaHUA 3 TakuMu
NnoKasHuUKaMn HKOCTi M’ACa CBWUHEW: XWp; BMICT KanbLito, ¢ocdopy Ta
BOSIOrOYTPMMYHOYOK 34aTHICTIO M’Aca.

TBapyHn 3 reHotunom GC wmamm Ha 44 % BuWMIA  piBEHb
BHYTPILLHBOM I30BOr0 XUpY, Ha 5,8 % BULLY BOMOroyTpMMYOYY 34aTHICTb i Ha
3 % 6inbly TemnepaTypy NnaBfieHHa cana B NOPIBHAHHI 3 TBapuHamu 3 GG
reHotunom. B cBol 4epry, TBapuHu 3 reHoTMnoMm GG Yy MNOPIBHAHHI 3
reTepo3nroTHUMM ocobuHamn xapaktepmsdyBanucsa Oinbwoto Ha 4, 6 %
BOSIOrOYTPMMYHIOYOK 3a4aTHICTIO. TBapuHu 3 reHotunoMm CC mMann MeHLWwun Ha
3 % BMIiCT npoTeiHy B MSCi Ta XxapakTepusyBanucs Buwwow Ha 5%
TEeMnepaTyporo MNfaBfeHHs cana Yy MOpPiBHAHHI 3 romo3urotHumn (GG)
cBuHAMU. M’acy TBapuH 3 reHotunom GC 6ynu nputamaHHi 6inbwa Ha 4,6 %
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BOJIOro-yTpUMYHOMY 34aTHICTb Ta MeHwa Ha 4,3 % KOHUeHTpauis docdopy y
NOPIBHSHHI i3 M'scom TBapuH reHotuny CC. CnocTtepiranacs TeHAeHUia Ao
BnnuBy SNP CTSF g.22 C < G Ha BMICT NpoTeiHy y M’iCi Ta TemnepaTypy
NnfaBfeHHsA cana CBMHEN Benukoi 6inoi nopoaun yKkpaiHCbKOI cenekuil.

4. Bnnue nonimopdciamy reHa ¢g.2845 A>T LEP Ha i3anyHi i XiMi4dHi

NOKa3HUKU SIKOCTi M’Aica i cana cBuHen, X + S}

leHoTunn LEP g.2845 P<
Noka3Huk
AA/A | AT/T | AA/T
AA AT TT T T T
MokasHuKM aKocTi m'aca:
Bonoroytpumytoy 54,76 51,71 50,62 0,001 0,64 0,11
a 3paTtHicTb, % +0,73 0,72 + 3,25
HixHicTb, C 10,57 10,03 11,41 0,177 0,13 0,33
+ 0,26 + 0,30 + 0,54
pH 48 551+0,01 551+0,01 545+0,03 0,84 0,44 0,10
BTtpatu Bonorn
3a TEPMIYHOI 766+018 744+0,28 6,84+x1,22 0,50 0,52 0,24
06pobkn, %
3aranbHa 73,15 72,9 £0,22 72,52 0,58 0,27 0,24
Bonora, % +0,17 + 0,34
3ona, % 1,17 1,199+0,02 1,13+0,20 0,37 0,33 0,45
+ 0,021
MpoTeiH, % 21,83 21,40 21,11 0,08 0,65 0,17
+1,03 + 1,31 +0,10
BHyTpiwHbOM’'130 6,82 + 0,80 10,84 11,16 0,001 0,90 0,1
BUN Xup, % +0,84 +245
Kanbuin, % 0,17 0,17 0,16 0,75 0,36 0,21
+ 0,002 + 0,004 + 0,003
docdop, % 0,46 0,45 045+0,02 085 0,73 0,62
+ 0,006 + 0,008
EHepreTnyna 134,04 138,74 143,79 0,08 0,44 0,09
LiHHICTb, KKan + 1,65 +2,12 +5,1
Noka3HukK AKoCTi cana:
Bwmict BONorn, %  5,95+0,09 6,39+0,18 7,36+1,24 0,03 0,13 0,001
Temnepatypa 34,54 34,93 32,80
nnaenexHsl, C +0,47 + 0,57 + 0,82 059 022 027

lNpumimka: p — piBeHb CTAaTUCTUYHOI 3HAYYLLIOCTI Pi3HUL NOKa3HMKa MK rpynamu;
P < 0,06-0,09- TeHOeHUis 0o 3MiHK NoKa3HMKa 3a kputepiem t CTblogeHTa;
p < 0,05- p < 0,001—3HauvyLua 3miHa 3a KpuTepiem t CTblogeHTa
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5. Bnnue nonimopdizamy reHy CTSF SNP g.22 C < G Ha TOBLUMHY LUNUKY
Ta pi3nyHi i XiMi4Hi NOKa3HUKM sIKOCTi M’Aca i cana CBUHeW, X + S

'eHotunn CTSF SNP g.22 P<
IMokasHukn GC ce GG GC/CC C(cl;/G G(C:;/G
[Moka3HUKM 9KOoCTiI m’daca;
Bonoroyptumytoua 54,49 52,11 51,50
3paTHICTS, % +0.67 £1.03 17 005 070 002
HixHICTb, C 10,39 10,85 10,54
+0,29 +0,37 +0,52 033 062 080
pH 48 5,51 5.50
;01 551001 T 092 067 056
BTtpaTu BOnoru 3a
TepMiUHOI 18’?@ 15,17+0.,9 18’32 052 019 023
006pobkn, % - -
H (o)
Mirposonora, % +7d6274 7.15+029 751036 0,18 044 073
(o]
3ona, % +161092 117+0,03 1,18+0,03 048 069 0,87
MpoTeiH, % 21.69 21,28 21,95
+0.16 £0.25 017 015 007 037
BHyTpilWHbOM A308B 9,47
D, O cog7 921112 660093 086 012 0,05
KanbLiii, % 0,16 0,17 0,17
£0003 0004 0003 205 073 OM
docdop, % 0,45 0,45
10006 0001 047001 076 016 004
EHepreTuuHa 133,63 141,33 136,34
iHHICTb, KKan +1,6 +2,85 12,22 0,02 0,21 0,36
[Moka3HUKM 9KOCTI cana:
H (o]
swiereonors, % 829 629102 5951014 091 023 025
Temneparypa 3498 3500:0,6 3324108 098 008 0,06
nnasneHHs, C +0,5

lMpumimka: p — piBeHb CTATUCTMUYHOI 3HAYYLLIOCTI Pi3HMLI NOKa3HMKa MixX rpynamu;
P < 0,06-0,09- TeHOeHLUist A0 3MiHK NOKa3HMKa 3a Kputepiem t CTbloaeHTa;
p < 0,05- p < 0,001 — 3HauyLla 3MiHa 3a kpuTepiem t CTblogeHTa

TakMM YMHOM, KOXEH i3 BUKOPUCTaAHWX HaMW FreHEeTUYHUX Mapkepis, LWO
XapakTepusyBanucst noniMopaiaMom y CBUHEN BeNUKoi Birnol nopoan yKpaiHCbKOi
cenekuji, O0yB acouinoBaHUM i3 NEBHUMM MOKa3HMKAMKM SIKOCTI M’Aca i cana
AocCrimKyBaHoI cybnonynsauii TBapuH BENUKOI Binoi nopoan yKpaiHCbKOT Cenekii.
BpaxoBytoun qisionoriyHy 3HauMMmicTb nenTuHy i katencuHy F y dopmyBaHHI
M’SI30BOI TKAHWHW, BigKNadaHHI SIK BHYTPILLHBOM’A30BOrO, TakK i MiALLKIPHOrO Xupy,
30al0TbCA  OMiKyBaHMMM Taki acoujauil reHiB nentuHy i katencuHy F. Ane,
3p0O3yMirno, Lo, B3ararsii, He KOXXHWUI i3 NONIMOPGIHNX MapKepiB, SKi BUSBIIAOTECS Y
MEeBHOMY reHi, 0b60B’A3kOBO Oyae acouiioBaHU i3 O3HakaMu, siki AaHWW reH
KOHTPOSIOE. AKWO reHeTudHe MapkipyBaHHS ©GasyeTtbesi, 6e3nocepegHbo, Ha
noniMopaiami Tak 3BaHOrO HykrneoTuay KinbkicHoi o3Hakn (QTN- quantitative trait
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nucleotide), TO TakMM reHETUYHUN MapKep € ONMTUManbHUM — BiH MPSMO
acouioBaHMn 3 NPOSIBOM O3HakW. Hanpotu, Anga iHwmx noniMopdiamis i1x
acouiauis BU3HA4YaeTbCA MeBHUM isnyHMM 34vennieHHaM 3 QTN i moxe 6yTn
B3arani BiACyTHS. Y HaloMy BUMaaKy reHeTUYHi MapKepu, SIK reHy nenTuHy, Tak i
KatencuHy F acouinoBaHi 3 HWU3KOK AOCiAKYBaHUX O3HaK, ane HEBIAOMO, 4n
BigHOCATLCA Ui Mapkepn 0o QTN, 4n isnyHO 3 HUM 34ensieHi | pa3om cerperyroTb
y [ocnimKyBaHin cybnonynauii. Ane y 0yab-sKOMy BUNagky BOHM MaloTb
NepcrnexkTMBY Woa0 IX BUKOPUCTaAHHA Y MapKep-acoLioBaHin cenekujii CBUHEN.

BucHoOBKM Ta nepcneKkTMBY noaanbLUnX A0CNIAXKEHb.

1. F'eHeTnYHiI mapkepun LEP g.3469 T > C, LEP g.2845 A>T, CTSF g.22
C < G xapaktepusyoTbcsa nonimopdiamom B cybnonynsauii CBMHEN BENUKOI
6inoi nopoaun ykpaiHcbkoi cenekuii nnem3asogy Al «AI CtenHe» IHCTUTYTY
cenHapctea i AlNB HAAH T[lontaBcbkoi obnacti. PiBHIi iHOpMaTUBHOCTI
reHeTu4YHMX mapkepiB SNPs LEP g.2845 A>T (PIC=0,31) ta CTSF g.22
C=<G (PIC = 0,37) € onTumanbHUMKM N9 npoBefeHHs B cybnonynauii
acouiaTMBHOro aHarnisy.

2. BcrtanoBneHo, wo SNP LEP c¢. 3469 T>C acouinoBaHnn 3
nokasHuKammn BTpaTu BOSIOMM B M’SICI Npy TePMiYdHiA 06pobLi, BMICTY NpoTeiHy
B M'ACi, BMICTYy Bonoru y cani cBuHen. M’aco TBapuH reHotuny TT
xapaktepusyBanucs suwmum Ha 16 % nokasHukom BTpaTu Bomnorn Ta Ha 4 %
BULLIM BMICTOM MNpOTeiHY, a cano Ha 17 % 6inbLIo BOSIOrok y NOPIiBHAHHI i3
reTepo3NroTHUMN TBapuUHaMu.

3. BcraHoBneHo acouiauii SNP LEP g.2845 A>T i3 BMIiCTOM
BHYTPILUHBOM I30BOr0 XXMPY, BONOrOyTPMMYHYOIO 34aTHICTIO M'Aca i BOOrow
cana cBuHen Benukol 6inoi nopogun. M’aco TBapuH reHoTuny AA
Xapaktepusysasnocs MeHWwWumM Ha 60 % BMICTOM BHYTPILLHbOM A30BOrO XUPY |
Ginbwnm Ha 6 % NOKa3HWKOM BOMOrOYTPUMYHKOYOT 34aTHOCTI Y MOPIBHAHHI i3
M’ICOM reTepO3UroTHUX CBUHEN.

4. SNP CTSF g.22 C<G acouiioBaHMi i3 MOKa3HMKaMn BMICTY
BHYTPILUHBEOM A30BOr0  XXUpPY, BMICTY Kanbuito i ¢poccopa y MSCi CBUHEN
Benukoi Binoi nopoan yKpaiHCbKOI cenekuil Ta Noro BOSIOrOyTPMMYIKOYOHO
30aTHICTIO.

lMpoBeneHi reHeTW4Hi i acouiaTMBHI OocnigXkeHHs B cybnonynauii
CBMHEN nopoan Benuka 6ina ykpaiHCbKOI cenekuii ceig4aTtb Npo BNMB
nonimMopdiamiB reHiB NenTuHY i KaTencuHy F Ha nokasHUKM NMpoaYyKTUBHOCTI
TBapWH, 30KpeMa, Ha OKpeMi napamMeTpu CTPYKTYpWU TYLUM i AKOCTI IX M'dca Ta
cana. ['eHeTnyHi mapkepn SNPs LEP g.3469 T > C, LEP g.2845 A>T i CTSF
g.22 C>G wMalwTb MepcrnekTMBy LWOAO IX BUKOPUCTAHHA Yy MapKep-
acouinoBaHin cenekuil cBuHen. AcouiaTUBHI OOCNIIKEHHA B iHWKWX nNopogax
MOXYTb BUSABUTU HOBI acouiauil AaHUX MapKepiB 3 MOKasHWKamMu SKOCTI TyL,
M’sica Ta cana CBUHEWN.
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FTEHETUYECKUA N ACCOLUMATUBHBIAN AHANN3
OAHOHYKNEOTUAHBIX NONIMMOP®U3MOB B rEHAX NEMNTUHA
U KATENCWUHA F CBUHEMN

E. K. OnenHunueHko, WU. b. BaHbkoBckas, B. H. Banaukun,
K. ®@. NMouyepHses, T. B. bycnuk, M. A. Unb4yeHko

AHHOmMauus. [IlpedcmasrneHbl pe3ynbmambl 2eHemu4eckoeo U
accoyuamueHo20 aHarnusa 00HOHYKIeomuoHbix rnonumopgpusmos (SNP) LEP
g.3469 T>C, LEP g.2845 A>T, LEP g.3996 T>C, CTSF g.22 C<G
rnpogedeHHO20 Ha CBUHbSIX KpyrnHou 6esiol rnopodsbl yKpauHcKou cenekyuu . B
uccriedyemol epyrne XueomHbix 2eHbl LEP u CTSF xapakmepu3oeasnuck
rnonumMopghusMomM Mo mMpemM U3 Yemsbipex rpoaHanuduposaHHbix SNPS, 0ns
SNP LEP 9.3996 T >C o6HapyxeH mosibko annenb T. WccrnedosaHsbi
accouyuayuu  OOHOHYKNEeOMmMUOHbIX  MonumopghuamMos8 C¢  napamempamu
Kayecmea Msica U cana ceuHel. YcmaHosneHo, ymo SNP LEP g.3469 T > C
gnusiem Ha rokasamesiu cofepXxaHusi npomeuHa u nomepb eraau 8 Msce npu
mepmuyeckoli obpabomke, a makxe Ha cooepxxaHue erazu 8 xpebmoesom
cane; SNP LEP g.2845 A>T accoyuupogaHHbIli C erazoydep)xusarouwel
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criocobHocmbero  Msica, COOepXaHUEM  8HYMPUMbILIEYHO20  Xupa U
enaxHocmeto cana; SNP CTSF g.22 C < G umeem ces3b C riokazamerssimu
codepxkaHusi Xupa U Kanbyus e msice. Habnodaromes meHOeHUUU 8IIUSIHUS:
SNP LEP g.3469 T > C Ha HexxHocmb Msica (p = 0,06), coOepxxaHue xupa (p =
0,07); SNP CTSF g.22 C > G - Ha yposeHb obuweli enazu msica (p = 0,07), Ha
codepxxaHue npomeuHa 8 msce (p = 0,07) SNP LEP g.2845 A>T - Ha
rnokazamersb 3Hepaemu4dyeckol ueHHocmu (p = 0,08) u colepxaHue
npomeuHa (p = 0,08) e msce.

Knro4eenlie crioea: ceUHbU, MapKep-accoyuupoeaHHasl cesleKuyus,
2€eH JilenmuHa, 2eH kamencuHa F, nonumopgu3m, kayecmeo Mmsica

GENETIC AND ASSOCIATED ANALYSIS OF SINGLE NUCLEOTIDE
POLYMORPHISMS IN THE GENE OF LEPTIN AND CATHEPSIN F IN PIGS

Y. K. Oliinychenko, I. B. Bankovska, V. N. Balatsky, K. F. Pochernyaev,
T. V. Buslik, M. O. lichenko

Abstract. Leptin gene (LEP) and Cathepsine F (CTSF) are the potential
candidates for marker-assosiated selection, which directly participates in fat
storing processes and meat quality in pigs. The results of genetic and
associative analysis of single nucleotide polymorphisms (SNP) of LEP g.3469
T>C,LEP 9.2845 A>T, LEP g.3996 T > C, CTSF g.22 C < G studied on the
population of Ukrainian Large White. In the studied animal group, the SNPs in
LEP and CTSF genes were characterized to be polymorphic in three of the
four SNPs, but for SNP LEP ¢g.3996 T>C T allele was missing. The
associations of single nucleotide polymorphisms with quality of meat and back
fat of pigs, in a total of 16 parameters were studied. It has been established
that SNP LEP g.3469 T > C influences on the protein content and loss of
moisture in meat SNP LEP g.2845 A > T associated with moisture of fat,
moisture retaining capacity of meat, content of inframuscular fat; SNP CTSF
g.22 C < G associated with the content of fat, natural, energy value, moisture
retention capacity and total moisture in meat. There are tendencies of
influence: SNP LEP g.3469 T > C for fat content (p = 0,07), tenderness of
meat (p = 0,06), natural ash concentration (p = 0,08) SNP CTSF g.22 C on the
index of the melting temperature of fat (p = 0,06), total meat moisture (p = 0,07)
SNP LEP g.2845 A > T on the energy value of meat (p = 0,09).

Keywords: pigs, marker-associated selection, Ileptin gene,
cathepsin F gene, polymorphism, meat quality
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CTAH NJIEMIHHOIO TBAPUHHULITBA TA HANPAMWU CENEKL|I B
MOJIOYHOMY CKOTAPCTBI YKPAIHU

C. 0. PYBAH, gokTop cinbCbKorocrnogapcbkmux Hayk, npodpecop, 3asigysav
Kadpepu reHeTuKK, po3BeaeHHs Ta 6ioTexHonoril TBapuH
O. M. ®E[IOTA, nokTop GionoriuHmx Hayk, npodecop?
M. A. MATBEEB, acnipaHT* Kadbeapwn reHeTUKN, po3BeaeHHa Ta BioTexHonorii
TBApUH'
M. €. MAPTUHOBA, MaI‘iCTp** Kadpeapw reHeTUKn, po3BeaeHHsA Ta
BioTexHonorii TBApuH'

'HauyioHanbHull yHisepcumem 6Giopecypcie i npupodokopucmyeaHHs

Ykpainu
2 XapkiecbKuli HayioHanbHUll yHieepcumem imeHi B. H. Kapa3iHa
E-mail: rubansy@gmail.com , mykhaiylo_17@i.ua

AHomauiss.. HaeeOeHo OaHi nnpo cmaH 2eHemu4yHuUx pecypcie
meapuHHuUuYmea ma 2aarsnysi MOJIOYHO20 cKomapcmea YkpaiHu. BiO3HayeHo
He3Ha4yHy YucesibHicmb MiOKOHMPOIbHO20 M1eMIHHO20 M020s1i8’s1 N0 OCHO8HUX
rnopodax WO 3HUXYe IHMeHcusHicmb 8i0bopy ma 8ipo2iOHICMb OUiHKU
rraemiHHOI uiHHocmi nnniOHUKig. [JoeedeHOo siKk MOXXueocmi mak i HeobXiOHicCmb
3acmocyeaHHsl cy4dacHux nioxodie sKi 6asyrombCs Ha OOCS2HEHHSX 8
eeHemuuyi (2eHomika),6iomexHonoaii  (ekcmpakopriopasHe  3arfiOHeHHs,
3arnniOHeHHs in vitro). Po3arnsaHymo ceimosuli 0oceid opeaHisauii ceriekuitiHor
pobomu 8 manux rnonynayisx ,ma MoXIugeocmi Uio20 3aCmocCy8aHHs Ha makux
rnopodax sk yKpaiHCbKi HopHO-psiba, YepsoHo-psiba, YepgoHa ma bypa MOsI0YHI
rnopodu. KoHcmamoegaHo cmarny meHOeHUito w000 3pocmaHHs MUMomMoi 8aau
20/IWMUHCBLKOI 1Mopodu nieHIYHOaMepUKaHCbKO20 MOXOOXEHHS . 3pobrieHo
rnporoauuii no HarnpsiMkam ceJsieKuii 3 0OCHOBHUMU MOJIOYHUMU ropodamu 8
YkpaiHi.

Knro4oei croea: Mosi0o4Hi nopodu, eenuka poz2ama xydoba,
2eHemMu4Hi Kopersnsyil, KiflbKICHI O3Haku, iHmMeHcueHicmb cesneKuyir,
Mos100i 6yeai, mamepi 6yzaie, eghekm cenekyii, 2eHOMHa nemMiHHa
UiHHicMb.

AKTyanbHiCTb. 3a OCTaHHi pOKM B CBITi Npu peanisauii cenekuinHmx
nporpam Mo Pi3HNX rany3sax TBapUHHMLTBA Oynu 34iNCHEHI CYTTEBI 3MiHN 3aBOSAKM
3aCTOCYBaHHIO Cy4acCHMX PO3PODOOK B MOMEKYMSAPHIA reHeTUUi KifbKICHUX O3HaK
(reHomika), GioTexHonoril (po3noain rameT 3a CcTaTTio, 3annigHeHHs! in vitro),
iIHpopMaLiNHMX cucTeEM Ta MaTeMaTUYHUX Moaenen (MiKHapoaHUn OBMIH JaHUMK
Ta OPMYBaHHS MiKHaLOHaNbHUX iHpopMaLiMHMX 6GaHKiB, 3acTOCyBaHHS
MaTPUYHMX MoAEnen OUIHKM FeHEeTUYHOI LiHHOCTI Towo ). B Baratbox KpaiHax

. © PybaH C. 0., ®edoma O. M., Mameeee M. A., MapmuHosa M. €., 2018
__HaykoBui kepiBHUK — AOKTOP C. —T. HayK, C. H. C. A. A. TeTs
HaykoBuI KepiBHUK — KaHAMAaT . —T. HayK, goueHT M. B. Ceba

51



CBITy CKnanaco Lina cucrema opraHisauiiHux nigxodiB fgka npurtaMaHHa CyvacHin
ranysi BMCOKOMPOAYKTUMBHOrO ckoTtapctea [4,7,8,10]. B uin cutyauii Baxxnveum
ABIISAETLCA OLjHKA SK CTaHy TaK i MOXINMBOCTEW 3aCTOCYBaHHA Takux Nigxodis B
ranysi MOMOYHOrO cKoTapcTBa YKpaiHW AN  YHUKHEHHA 3 ogHoro ©oky
HapPOCTaK4yoro iMMOPTY MSIEMIHHUX pPecypciB, a 3 [pyroro — pPO3LUMPEHHS
MOXNMBOCTEN OOMIHY NMEMIHHMM MaTepianoM Ta iHTerpauii B CBITOBUW
BMPOBHNYO-HAYKOBUIA NPOCTip. ABTOPU 34INCHUNN cnpoby HagaTu BRacHy OLHKY
TakKmm MOXNMBOCTAM 3 YypaxyBaHHAM TWUX OCOBNMBOCTEM $Ki  CKNanucb
BesnocepeaHLO B Uit BITYU3HSHIN ranysi.

AHania ocTaHHiIX pocnimkeHb Ta ny6nikadin. 3a gaHumu pagy
YKpaiHCbKUX JocnigHukiB [12] edekT nnemiHHoT poboTtn B YKpaiHi, B psAi
BUNagKiB, OOMEXEHUN Marow YUCENbHICTIO MiAKOHTPOMBLHOrO MOrosfiB’s no
OCHOBHUX BMAax TBapuH WO CTaBuUTb pPsg OpraHisauinHMX NuTaHb WOoA0
IHTEHCMBHOCTI Bigbopy Ta OUiHKM NAigHUKIB 3a SIKICTIO MOTOMCTBA. 3a Takux
YMOB BUKOPUCTAHHS FEHOMHMX OLHOK MSIEMIHHOI LiHHOCTI TBapuH (FEHOMHUN
TECT) Aae NeBHi MOXITMBOCTI NPW BUPILLEHHI Liei npobnemu [4].

3rigHO gaHux, €Ki OTpUMaHi B yMOBaX pPO3BELEHHSA [IKepCEeNCcbKol
Xyaobu pgoBeBedeHO, WO ANS  ManouvmcernbHUX MOMynsuin  XxapakrepHa
BIDHOCHO HeBMCOKa HaiMHICTb reHOMHUX nporHosie [14]. AsTopamu
NiATBEPOXKEHO, LLIO TaKi 0OMEXEHHS He BiAHOCATLCA OO0 CXEM BUMKOPUCTAHHS B
ManoYncenbHUX nonynsauiax monogmx éyrais 3a yMmoB NiABULLEHHSI HALINHOCTI
3HayeHHb GEBV ( Big aHrn. genomic estimated breeding value — reHomHa
OuiHKa nnemiHoi UiHHOCTI). Psa cenekuioHepiB pekoMeHayTb 0OMiHIOBaTUCS
iHpbopmauieto wono BigMiHHOcTen nocnigoBHocten JIHK B reHomi Ha
MiKHapogHoMy piBHIi  ana  ytodyHeHHa SNP  xapaktepuctnk (SNP  Big
aHrn. Single nucleotide polymorphism — OQHOHYKNEOTUAHWA NONIMOPQI3M).
OuiHka nnigHukiB 3a 3HadeHHaM GEBV edektmBHa B OGaratoumcenbHux
nonynauisx ge npukrinagoMm MoXxe crnyryBaTu ronwTuHcbka nopoga [11]. OAns
ManoYncenbHUX MOSIOYHMX MNopig , OO0 SKUX MOXHa BIAHECTU OXKepCenCbKy
nopoay, pPeKoMEHOOBaHO  BUMKOPUCTOBYBATU  MOXIMBOCTI  06’€aHAHHS
€BPOMNENCBbKOI Ta NiBHIYMHOAMEPUKAHCBKOI KepPCEeNCbKMX MOonynsauin B OA4HY
cninbHy [13]. Ha aymky psgy pocnigHukis [1,15] Taka poboTta nepepnbadvae
CTBOPEHHSA pedhepeHTHUX CcTag B Mexax 06’eaHaHMX Nonynsuin ogHiel nopoau.
BukopuctaHHsa gns uboro iHgopmauil 3 Takmx MOWMPEHUX MNonynauin sk
FONWTUHCbKA He Oyna ycnilwHOoW came Ans NiABULLEHHST TOYHOCTI 3HaYeHb
GEBYV B iHWKX — manouuncenbHnx nopoaax [9].

Ha ocHoBi psigy ekcnepuMeHTiB no reHoMHoMy Biabopy [10] 6yno 3pobneHo
ABa OCHOBHMX BMCHOBKM: 1) poboya nonynsuis noBnuHHa OyTW 4OCTATHLO BENUKOIO,
wob nependauntM TOYHI  3HAYeHHs Takux ouiHok GEBV; 2) piBHAHHS
nepeabayeHHs ke OTpPMMaHO MO OAHIN MopoAdi HE MOXe MPOrHO3yBaTM TOYHWM
edekt GEBV ansa 3actocyBaHHs Ha iHWKMX. [1Ba BUCHOBKM € NpobnemMHumu ans
TUX nopig, A& 4YMCNO CrocTepeXeHb B KOHTPOSbHIM nonynsuii  0OMexeHo.
[MOTEHUNHNM piLLEHHAM Ha CTBEPIPKEHHSA aBTOPIB € CTBOPEHHS MYNbTUNOPOAHOI
(eTanonHoi) nonynauil ae ToyHictb GEBV 6yae ckopurosaHa Ha daktop ,,nopoaa’”
3aBOSKM BUSIBMIEHHIO $SIK (PEHOTMNOBMX TaK | FEHOMHMX pPO3BDKHOCTEN MK
TBapvHaMmu umx rpyn. lNpuknag 3acTtocyBaHHs came Takoro nigxogy HaBedeHo B
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poboti M. Erbe, L. K. Matukumalli, B. J. Hayes, Ta iH [6], SiKi OLiHUAN TOYHICTb
GEBV kopiB «3MillaHoi» nonynsuii Nno TakMx nopodax $K [pKepcencbka Ta
rofnwTUHCbKa. B pesynbTaTti BUKOPUCTAHHS 3a3Ha4YeHOl KOMOGIHOBaHOI monynsuii
Bynn yctaHoBneHi po3bikHocTi N0 SNP Mapkepam MK 3asHa4yeHUMU rpynamm
TBapuH. 3a ocHoBy Byna B3siTa kopensuis GEBV 3 BigxuneHHsam koMmnnekcy o3Hak
Barnigyodol nonynauii. Ors nporHodyBaHHS 3Ha4eHb BUMKOPUCTOBYBanvcb [ABa
meTtoan:1) reHomHun BLUP (GBLUP mod);2) metog BayesR nobygoBaHun Ha
Mozerni CKIHYEHHOI KinbKOCTi NOKYCiB. TakMM 4YMHOM [oBefeHa CrpOMOXHICTb
cenekuiHol poboTn B Manux nonynsuisax 3 BuKopucTaHHsMm TectiB GEBV Ta
BMKOPUCTAHHAM NPW  LbOMY MEBHOI METOAOMNOri NpoBeAeHHs BepudikaLii
OTPUMaHUX JaHuX.

MeTta pocnigxeHHA. MeToo OOCNigKEHb € OUiHKa CTaHy nfeMiHHUX
pecypciB TBapuHHULUTBa YKpaiHu Ta nigTBepoKeHHs poboyoi rinotesn woao
MOXIMBOCTEN OpraHi3auii cenekuinHoro npouecy B MOSIOMHOMY CKOTapCTBI Ha
0OMeXeHi YaCTuHI norosnis’q.

MaTepianu i metoan pocnigxeHHA. MaTtepianom ans AocnigkeHb
Byna odiuirHa iHhopMaLisi opraHiB CTaTUCTUYHOrO Ta NNEMIHHOro obniky no
TBAPUHHULTBY Ta NSeMiHHMM pecypcam YKpalHW 3a ocTaHHi poku. Kpim Toro
BMKOPUCTOBYBanNuUCb 0asnM gaHux nnemMiHHoro ob6niky psagy  niemiHHMX
rocnogapctB YKpaiHW Ons po3paxyHKYy MOKa3HUKIB reHEeTUYHUX KOpesnsuin.
[eHeTn4Ha Kopenauia MK cenekuivHMMW O3HakaMu po3paxoByBanacb Mo
pesynbTaTaM OUiHKW MNEeMIiHHOI UIHHOCTI TBapwuH | NpoBOAMMOCH 3
BUKOpPUCTaHHAM BaratomipHoi BLUP «mogeni TBapuHny:

y=Xb+Zla+2Z2p +e,

Ae y — BEeKTop ChnocTepexeHb (3Ha4yeHHs O3HakK, 3a SKUMU
NPOBOAATb OUHKY);
X — wMaTpuusd, WO TMOB'A3ye CMNOCTEPEXEHHA 3 rpagauismu

dikcoBaHMX cepefoBULLHUX e(PEKTIB;

b — BeKkTOp (hikcoBaHMX cepefoBULLHNX e(PeKTIB: rpyna poBeCHULb
(cnonyyeHHs cTago X piKk X CE30H OTEerleHHsl), BiK OTESIeHHHA, HoMmep
nakrauit;

Z1 — maTpuus, Lo NoB’sa3ye CrnoCTEPEXEHHSA 3a TBapHaMu;

a — BEKTOp NIIEMiHHUX LiHHOCTen ByraiB-nnigHuKIB i KOpIB;

Z2 — wMaTpuud, WO MNOB'A3y€ CMNOCTEPEXEeHHs 3 MOCTINHUMMU
cepefoBULLHUMU edpeKkTamMu;

P — BEKTOP MOCTINHMX CepeaoBULLHUX e(PEKTIB KOPIB;

€ — BEKTOP BMMNaAKOBUX BiOXUIEHb (3annLLKIB).

[ns 30inCHEHHA OCHOBHUX BUCHOBKIB BUMKOPUCTOBYBAaBCSA aHaniTU4HUN
nigxiga sk 6asyBaBCs SK Ha BRACHUX TaK i TMX AaHUX SAKi Oynu oTpumaHi
IHLUMMW HayKOBLSIMM Ta NpaKTUKaMW.

Pe3ynbTatn gocnigkeHHs Ta ix o06roBopeHHs. AHani3 gaHux (tadn. 1)
CBiouMTb, WO 3a ocTaHHi 18 pokiB noronie’s  Mawmxe BCiX Buais
CifTbCbKOrocnoAapCbknx TBapuH B YKpaiHi CyTTEBO CKOPOTUIIOCA. Tak noronis’s
KOpiB 3MeHLLMOCL Mamxke BABIYI | ckrano 2,04 MnH. KOpiB CTaHOM Ha Mo4vaTok
2018 poky. TeHOeHUi OO CKOPOYEHHHA CMOCTEpPIraeTbCA MO iHWKUX ranys3ax
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TBAapMHHULTBA, TakK NOronis’s CBUHEN CKOpOTUNochb Ha 27 % , oBeub Ta Ki3 00
30 % B nopiBHaHHI 3 nepiogamu 2001-2011 pokiB a eguHa ranysb sika
Nporpecye 3a YMCEnbHICTIO Le NTaxiBHUUTBO, TaK KifIbKICTb MTULi NOPIBHAHO 3
nokasHukamm 2001 poky 3pocna Ha 81,1 mnH. ronis (Tabn.1).

1.MoroniB’a xyao6bu ta ntuui B YKpaiHi Ha 01.01.noTo4Horo poky [2]

Benvka porata , - . MTrus
. CBWUHiI, BiBui ,k03un, TUC. ronie .
. xygoba, Tuc. ronis BCiX
Pik TUC. :
yT.u. : o yT.u. BUAIB,
yCbOro ronis yCbOro BiBLIi
KOpOBU Ko3un MJITH. LWT.

2001 9423,7 4958,3 7652,3 18750 963,1 701,2 123,7
2011 44944 2631,2 7960,4 1731, 7 1100,5 414,2 203,8
2014  4534,0 2508,8 7922,2 17352 1066,7 354,2 230,2
2014°  4397,7 2343,0 7764,4 1500,2 859,4 3504 220,6
2015 3884,0 2262,7 7350,7 13711 7858 316,8 213,3
2016 3750,3 2166,6 7079,0 13253 743,9 305,8 203,9
2017 3682,3 2108,9 6669,1 1314,8 > ** 201,7

2018" 3573,7 2040,5 6108,6  1315,2 ** ** 204,8

lMpumimka: *0ani HaBegeHo 6e3 ypaxyBaHHS TUMYACOBO OKYyNoBaHUX TEPUTOPIN
**naHi BiACYTHI

B TBapuHHMUTBI YKpalHM crocTepiraeTbCA MNeBHa cneundika npu
BMPOOHMLTBI NpoaykKuii 3anexHo Big Tuny (cnocoby) rocnogaptoBaHHsa Tak
OinblwicTb TBapuMH 30cepemgkeHa B OOHOOCIOHIM BNAcHOCTI rocnogapcTs
HaceneHHs, AKi SK npaeBuno , He BepyTb yyacTb B nporpamax MrnemMiHHOro
yAoCKoHaneHHs (tabn.2).

2.3aranbHa 4YMUCenbHICTb CiNbCbKOrocnogapCbknMx TBapuMH B Pi3HUX
KaTeropifix rocnogapctB YKpaiHu (Tuc. ron., ctraHom Ha 01.01.2018p.)

Vei UuncenbHicTb
o BT u. NiAKOHTPONbHOIo
Bug Kareropll noronie’s
TBApVH rocro- CiNbCbKOroCno- Focro- % [0
[apcTB, THC. . . .
ronie [apChKi fapcTea ronis 3aranbHoi
NiANPUEMCTBA | HacCesieHHSA YNCENbHOCTI

Koposu 2040,5 465,3 1575,2 122,349 5,99
CBUHI 6108,6 3303,7 2804.,9 176,9 2,89
Bisui Ta 1315,2 187,0 1128,2 7,421 5,64
K031
KoHi 307,8 171 290,7 3,273 1,06
2;;';” BCIX 2047515  112512,3 922392 3313,3 1,61

Taka cuTyauiss BAAKHYNa Ha 4YMCEnbHICTb MIOKOHTPONBHOMO MOronis’qa
Pi3HMX BMAIB TBapPWVH, qake B OCHOBHOMY 3HaxoamnTbCsA B
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CifTbCbKOrocnofapCbknx NignpueMcTBax i B cepeiHbOMY KOJNIMBAETLCA Ha PiBHI
1-6% Big 3aranbHOI 4YMCEenbHOCTI TBapuH MeBHOro Buay (Tabn. 2). Ons
NOPIBHAHHA HaBEOEHO YMCENbHICTb MiIAKOHTPONBLHOrO MOroniB’a KopiB sike
3agisHe B nporpamax cenekuii psgy kpaiHa cBiTy (tabn. 3). 3posymino, wo
HecniBCTaBHi UMPU AK NO KiNbKOCTI Tak i MO MPOAYKTUBHUX MMOKa3HUKax
TBapuH CBigYaTb MNPO CTaH i NEBHi MOXIIMBOCTI PO3BUTKY PWUHKY MNIIEMiIHHNX
pecypciB B YKpailHi. Npuknagom moxe cnyryBatn HimeyymHa sika >KOPCTKO
OpiEHTOBAHa K HA PUHOK BGNMXKHBLOrO Ta AanbHbOro CxoQy a TakoX a3iNCbKi
KpaiHu . Tak 3a cepefHix LiHM Ha NneMiHHY HeTenb B mexax 1,5—-2,5 Tuc. eBpo
3a OIHY rosfioBy LLOPIYHI rpoLwoBi HagxomKeHHs B HimewuunHi cknagatote 330—
520 MnH. €BPO LLO € BAaroMmor cTaTTelo eKCropTHOro 4oXoay.

3. NoroniB’sa i NPOAYKTUBHICTb KOPiB MOJSIOYHMX NopiAa y KpaiHax CBiTy
MigkoHTpObHE Noronis’s

KpaiHa Kopis, TKC. ron KopiB, o MPOAYKTMBHICTE
Yo - BMICT y mosnoui, %
THC. ron Hafin, Kr wipy | Binka
CWA 9233,0 44142 47,8 10459 3,73 3,11
KaHaga 959,1 730,1 76,1 9780 3,85 3,22
®paHuis 3644,0 2505,9 69,0 8429 3,90 3,35
HimeyuunHa 4190,5 3593,6 85,8 8132 4,12 3,42
Ykpaina 2040,5 122,349 6,0 6961 3,76 3,28

CrtaHom Ha 01.01.2018 poky, 3a gaHummn [epxaBHOro peectpy cyO’ekTiB
NAeMiHHOI crnpaBn TBapMHHULTBI B YKpaiHi HanivyyBanocb 122349 ron. nnemMiHHuX
KOpIB, LLO 3HAXOAUTLCS Ha piBHI 6% Big, 3aranbHoOI X YMcenbHOCTI(Tabn.4).

BiTunMsHaHI nopoan Aewio NoCTynarTbCA 3a MoKasHUKaMM MpoayKTUBHOCTI
00 3a3HayYeHuX BULLE, Xo4a MOKa3HUKM SKOCTI MOJSIOKa 3HaxXOAMTbCS Ha BiAHOCHO
BMCOKOMY piBHI B MOPIBHAHHI 3 iHWWMKM nopodamu. Hesenuke MigKOHTPOSIbHE
MnorosiB’s  KOpiB LWe po3noginsetsca Mk 13 nopogaMmuM  MOSIOYHOrO Ta
KOMOIHOBaHOro HanpsiMiB MPOAYKTMBHOCTI @ TakKOX MiCLEBUMM MOpogaMn LLO B
OKpeMux BUMNagKkax MNPaKTUYHO YHEMOXIMBIIOE peanisadito nporpamy OLiHKM
nnigHukiB. Tak Ha no4yatok 2018 poKy HanvyucenbHiWnMMKM nopogaMmim B
MIOKOHTPOSbHIM  YacTuHI  Bynun:  ykpaiHcbka 4YopHo-psiba monoyHa (53,7 %),
yKpaiHCbKa YepBOHO-psiba MonoyHa (18 %) Ta ronwTtuHebka (16,1 %).

UncenbHICTb IHWNX, SIK NPaBUO BITYU3HAHUX MOPIL ,KONMBAETLCH Ha PiBHI
0,5-5% wWwo cknagae OCHOBHY nNpobremy YCnilWHOCTI BEAEHHSA CenekuinHOro
npouecy (Tabn. 4).MowmnpeHHs noronis’s cnewianizoBaHMX BUCOKONPOAYKTUBHNX
nopig npu3Besio A0 Pi3KOro CKOPOYEHHA psdy BITYM3HAHUX , AKi € HOCIIMU
0COOMMBO LHHMX CNagKoBMX O3HAaK Ta Ha »alnb Nporpamn iXx poO3BEAEHHSI He
3HaxoadATb NATPUMKM 3 BOKy BriagHUX CTPYKTYp. Tak Noronie’st KOpiB Takux nopig,
sK GinoronoBa ykpaiHCbka, nebeanHcbka, ykpalHCbka Oypa MOroYHa, YepBOHa
NnornbCbKa, YepBOHa CTenoBa ckrnagae MeHwe 4 % Big 3aranbHOI KifbKOCTI, WO
CTaBWTb Mif 3arposy ix nepexig 4o KaTeropil 3HMKarYnX.
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4.NMopogHin cknap nnNemiHHOro nNOrosiB’As BeNUKOI poraTtoi Xyaoowu
cTtaHom Ha 01.01.2018 poky [3]

Moronie’sa, ron Ha- BigcoTok
[o) A e
Ne Mopoaun BCLOIO yT. 4. A),. Aaiu, KUY bin
KOpiB | KopiB Kr Ka
1 AVipLumpcbka 994 523 04 6595 3,87 3,08
2 AHrnepcbka 628 261 0,2 4288 427 2,68
3 binoronoea ykpaiHCcbka 770 300 0,2 4682 3,82 0,00
4 [onwTMHCBbKa 48720 19717 16,1 8299 3,82 3,23
5 TNe6eanHcbka 1550 640 05 5770 3,99 3,19
6 CumeHTanbCcbKka 11529 4344 3,6 6320 3,91 3,23
7 Ykpaicbka Oypa 317 170 01 4442 410 3,24
MOJ104YHa
g ~ YKPalNCbKauepBOHA 15983 5793 47 6295 388 3,19
MOJ104YHa
9 YKpaiHCbKA YEPBOHO-  yg405 29030 180 6528 378 3,28
psba MofnoyHa
10 YKpaiHCbKauopHO-psiba  4pio55  goee1 537 6934 3,71 3,26
MOJ104YHa
11 YepBOHa Nonbebka 305 126 01 3358 3,99 331
12 UepBoHa cTenosa 4098 1609 1,3 4298 3,91 3,40
13 Wisiybka 3377 1168 1,0 8401 3,88 3,44
Bcboro 204919 122349 100 6961 3,76 3,28

He MoOXHa He BigMITUTM TEHOEHUiD, dKa MnoB’si3aHa 3 HapOCTak4oHo
KOHKYpeHUieto 3 6OOKy TOMWTMHCbKOI Nopoan  niBHIYHOAMEPUKAHCHKOI
noxomkeHHsa (Tabn. 4,5). TeHaeHUia ckopille 3akoHOMIpHa HiX BMNagKoBa
agke faHa nopoga PUHKOBO npuBabnuBa i MNOCTIMHO YOOCKOHANKETLCA B
MacwTabax poboTn AMepUKaHCbKOI TOMNWTUHCBKOI acouiauii B HanpsamMax
YHUKHEHHSI NEBHUX Baf Ta HEAONIKIB siKi NpUTaMaHHi 0yab-siki nopogai.

[Ons  ubOro BUKOPUCTOBYETLCA K OaratoumcenbHUin  noTeHuian
NiAKOHTPOSbHOI YacTuHK sike Tinbkn B CLUA HapaxoBye 4,4 MnH. kopiB (Tabn.3)
TakK i cydacHi MeToau OUIHKW MAEeMiHHOI LiHHOCTI 3 npurnoMamMn TUpaKyBaHHS
HeoOXiaHOro reHeTUYHOro MaTtepiany.

I[HTEHCMBHA cenekuis ronwWTUHIB B OCTaHHI OECATUNITTA MO BEnUYUHI
Hagol, npuassena 0 NiABULLEHHS LbOro NokasHWKa a 3a paxyHOK Bifd’€MHMUX
reHeTUYHUX Kopensuin 3 piBHEM BiOTBOPEHHSA Ta NPOLYKTUBHUM LOBrONiTTAM
A0 noripweHHs aByx ocTaHHix [1].Hamu npoBefeHO aHani3 OuiHKWM reHEeTUYHNX
KOpesnsuin MK OCHOBHUMMW CeNneEKUIMHUMM O3HaKaMW MO OCHOBHUX BITYU3HAHUX
nopogax. 3aranbHa Bubipka mictuna iHdopmauito npo 92594 kopis (264316
nakTtauin) OCHOBHMX MOMNOYHMX nopig YkpaiHn 3 51 rocnogapctea. NpoBeaeHo
OUiHIOBaHHA MMEMIHHOI UiHHOCTI ©OyraiB-nnigHWKIB Ta KOpiB 3a O3Hakamu
MOMOYHOI NMPOAYKTUBHOCTI: Hagin (kr), BmicT xupy (%), BmicT 6inka (%),
KINbKICTb MOMOYHOro XWUpY (Kr), KinbKiCTb MOMOYHOro 6inka (Kr), a Takox
BIATBOPEHHS (MKOTENBbHUIA Nepios) Ta NPOAYKTUBHOIO AOBroniTTS.
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5. KinbkicTb nnigHuKiB. 3anucaHuMx B KaTanor OyraiB MOMOYHMUX i
MOJI0OYHO-M’AICHUX nopia Ansa BiaTBOopeHHA y 2018 poui, ron. *

Mopoan™*
o

palHa Fonwt. | Cum. | Y4ePM y;\jlp YUM | Dkepc | Inwi | Beworo

375 414

CLUA (ady 316 8() (153

193

Kaana 178 (50) 4 1@ gy

Hiveuunra 124 (32) 10 (3) 11.(1) (13465;
Higepnangn 53 (20) 53 (20)
dpanuis 34(17) 3 37 (17)
MonbLia 18 (9) 18 (9)

YipaiHa 70 50 68 94 43 1 23 349
IHui 42 (14) 13 3 8 1(1) 6(2) 66(17)
894 ) 1275

Pasom o) 76 88 o7 51 37(8 59(8) o

lMpumimku: * Be3 pesepBHOro reHodoHay; ** - MonwT — ronwTuHcbka, Cum. —
cumeHTanbcbka, YH4ePM — ykpaiHcbka 4YepBoHO-psiba monoyvHa, YYPM — ykpaiHcbka YopHO-
psba monodHa, YUM — ykpaiHCbka 4YepBOHa MoOnoYHa, [kepc. — mrepcencka; *** reHoMHa
ouiHka (GEBV).

OvujiHIoBaHHA NPOBOAMIIOCA 3 BUKOPUCTaHHAM BGaraTtomipHoi BLUP «mogeni
TBapuHu» [1]. OTpumaHi gaHi (Tabn.6) ceigyaTb NpPO CyTTEBUA Big EMHUN
3B’A30K MDK MOJIOYHOK NPOAYKTUBHICTIO Ta NOKa3HWKaMW BIiOTBOPEHHS Y KOpIB,
ToAi AK NPOAYKTMBHE AOBrositTa cnabo Kopertoe sk 3 MOSIOYHOK NMPOAYKTUBHICTIO,
Tak U 3 MDKOTeNbHUM NepiogoM. Taka 3anexHiCTb BHOCUTb NEBHI KOPEKTUBU B
nporpamy BiaBOpPYy AK FONWTUHIB TaK i BITYN3HAHUX MOMOYHUX Nopig YKpaiHu .
3a Takux pesynbTaTtiB NOCTAaE OCHOBHE NUTaHHA Woa0 NobyaoBu Ta CTPYKTYpH
CENEeKUINHOro iHAeKkcy Ans OuUiHKM §K KopiB Tak i nnigHukie. [JOCTaTHbO
KOHCTaTyBaTW TOM (paKT LLO Cy4acHa nnemiHHa ouiHka B cKoTapcTBi 6a3yeTbcs
Ha BW3Ha4veHi 8-12 KIMYOBUX CerekUinHUX O3HaK ane pasoM 3 UuMm
NPUHLUMMNOBAM 3annWaeTbCA MUTAHHA LWOAO YUCESIbHOCTI MNiOKOHTPOSBHOMO
noronis’ss Ae MoxHa 06yno 6 NpPoBeCTM Taky OLIHKY 3 BipOrigHMM 3HAYEeHHSIM
OTpUMaHux pesynbTaTiB. 3 HaBedeHWX Buwe paHux(tabn.2,3,4), MoxHa
KOHCTaTyBaTu pearibHUi dakT npo MOXIMBOCTI 34INCHEHHA Takoi poboTn B
BITYN3HSAHOMY TBAPUHHULUTBI. AKWIA BUXi4 3 NONOXeHHA?. [NeBHOW MoAensto
opraHisauii Takoi poboTn MOXHa B3ATU 3@ OCHOBY NMPOMNO3uLii Ta po3paxyHKK
AAaTCbKNUX BYEHUX [14].

3aranbHa uJucenbHiCTb KOpiB B gocnigi  cknagana 68  T1uc.
NiAKOHTPOSIbHOro noronie’st a cxema (puc. 1). Ha Hawy AymMKy BUKOPUCTAHHS
Takmx OGIiOTEXHOMOrYHMX nNpUMOMIB SK nepecagka (nigcagka) emOpioHis,
eKCTpakopnopasrnbHe 3annigHeHHA, BUKOPUCTaAHHA CrhepMu po3gineHol 3a
CTaTT0O CYTTEBO PO3LIMPIOE MOXIMBOCTI MAEMiHHOI poBoTM B  Manux
nonynaAuyisix ane asTopu B3ASIM 3a OCHOBY CBOIX NPOMNO3uLi NULle MOXUBOCTI
ouiHkn 3a GEBV.
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6. NleHeTUYHI KOpensuil MiXK 03HakamMu B po3pi3i nopia

OsHaka "eHeTn4Ha kopensuis
lonwmuHcbka nopoda
Hapnin 1
Mono4Hum xup 0,95 1
MonoyHun 6inok 0,75 0,74 1
MixxoTenbHUM nepioa 0,30 0,29 0,19 1
MpoayKkTuBHE AOBroniTTH 0,01 0,05 0,06 -0,01 1
YKpaiHCcbKa YopHO-psiba MosioYHa rnopoda
Hapnin 1
Mono4Hum xup 0,97 1
Mono4Hun 6inok 0,81 0,80 1
MixoTenbHUM nepioa 0,28 0,25 0,21 1
MpoaykTuBHE AOBroniTTH 0,05 0,03 0,06 0,02 1
YKpaiHCcbKa yep8oHO-psiba MosioYyHa rnopoda
Hapin 1
Mono4Hum xup 0,92 1
MonoyHun 6inok 0,77 0,79 1
MixxoTenbHUM nepioa 0,31 0,24 0,18 1
MpoayKkTuBHE AOBroniTTH 0,07 0,07 0,08 0,03 1
YKpaiHCbKa YepeoHa Mosio4Ha ropoda
Hapnin 1
Mono4Hum xup 0,93 1
Mono4Hunn 6inok 0,79 0,75 1
MixxoTenbHUM nepioa 0,29 0,27 0,23 1
MpoayKkTnBHE AOBroniTTH 0,04 0,06 0,07 0,01 1

Ona uboro Big 68 Tuc. kopis Bigdbupann 1500 kopis (abo 22 % Bia
3aranbHOT YNCENBbHOCTI) 3 CAMUM BUCOKMM iHOEKCOM 3a TpaauuiiHUM iIHOEKCOM
OUiHKM nnemiHHOI uiHHocTi (EBV) qki posrnsganucb sk NOTEHUInHI maTtepi
byraiB. OCHOBHe Npu3HA4YeHHA Takol rpynu ue BiaTBopeHHs 500 Oyraunuis |,
nicns 4oro uen monogHsik TecTtytoTb 3a metogom GEBV. lMicns Bigbopy 3
LUbOro 4Ymcra Kpawmx monoaux OyranuiB B KinbkocTi 60 ronie 3anuwanu ans
oCiMeHiHHA 50 % kopiB  NIAKOHTPOMbHOI 4YacTMHM a ocTtaHHi 50 %
OCIMEHSIIOTLCA CNEepPMOK0  OUiHEHMX (4 T0fl.) 3a NOTOMCTBOM MIigHUKIB.
Harkpawux 3a 3HavyeHHam GEBV a ue — 15 ron. BukopucToByBanu Ans
OCIMEHIHHS1 €eniTHUX KOpiB, WO A03BOMSAN0 3HAYHO CKOPOTUTU reHepauinHuim
iHTepBan. CyTTeBOW nepeBarold nMNpuv Takih CcxemMmi 3anuuwanacb LUiHa
Bu3HadeHHs1 GEBV gka konmBanacbk B Mexax 100 eBpo B po3paxyHKy Ha OaHYy
TBapPUWHY, OCKINIbKM BUTpPATU Ha OuiHeHoro byras TpaguuinHum cnocobom Bynu
B COTHI pasiB bGinbLue.
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[lonmepenHe TeCTYEAHHA | BEzmazenns GEBV y 300
(Bimbip) 1500 marepie HOBOHApPODEEHHE OyTraiine
oyTaie
15 MOTOIHY Oyrafme
25% i

4+—=="1 | pimiOpaHEx 9K DaTEKH OyTale

a0 MOTOIIK Dyrafime
BiMOpanHx oI TecTVBaHHA
MOTOMCTER

4 ©yrai omHeHHX 32a
75% MOTOMCTEOM
BiMOpanux 4K OaThEH
EOPIE 1 DAaTEEH Oyraie

50% l 50%

F 3

L J

62000 mOKOHTPOIREHOTD OIOTOME 1 KOpIE

Puc. 1. Cxema cenekuii B Mano4ucernbHin nonynsauii 3 BUKOPUCTAHHAM
TpaauuinHoi (EBV) Ta reHomHoi (GEBV) ouiHku nnemiHHOT LiHHOCTI

3a paHuMn  crnifibHUX OOCHiAKEeHb MPOBEeAEHUMU npeacTaBHUKaMM
komnaHii Viking Genetics [13], HasiBHICTb TpaauuinHoi ouiHkn (EBV) kpim Toro
AaBano MOXNUBICTb YTOYHIOBaTUM 3HadveHHs GEBV ockinbku 3aBxagwm icHye
BapiaHT CMiBCTaBMEHHA [AOYipHIX AaHuxX Mo npoaykTuBHOCTi 3 ix SNP
iHbopMauieto. AHanoriyHi gani 6ynn oTpuMaHi yKpaiHCbKMMW SOCRiAHUKAMMU i
Ha BITYM3HAHUX nopogax [7].Takum 4YmMHOM Ta MoAenb opraHisauil
CenekLuinHoro npouecy fka anpoboBaHa B psdi CKaHOMHABCBbKUX KpaiH LifIkoM
MOXe niginTn 3a CBOEK CYyTTIO S MOJSIOMHOro CKoTapcTBa YKpaiHuM a
nofanblue BMBYEHHA [OCBiAY HalIMX KOMer AacTb MOXIUBICTb 3acTocyBaTu
aHarnoriyHi nigxoam B iHWKX rany3sax TBApMHHULITBA.

BucHOBKM i nepcnekTuBM.

BiTunsHaHe monoyHe Ta KoMOGiHOBaHe CKOTaApCTBO Ma€ MNEBHi
obMeXeHHs Wwoao moro edPeKkTMBHOrO BEAEHHS 3a MPUYMH Marnol KifbKOCTI
NiAKOHTpOsibHOro noronis’d.  [loceig psagy  KpaiH  CBiTY  CBIQUUTbL  MNpO
MOXINMBOCTI OpraHisauii Takoi poboT Ha OCHOBI cCninbHOI Koonepauii Ta
obMiHOM cenekuiHMM MaTepianoM 3 BUKOPUCTAHHSAM BXe anpoboBaHUX
nigxoais. [lna ckotapcTea YKpaiHM Ue eOnHUM Nigxig sSkMin JacTb MOXIIMBICTb
HagaTu npouecy cenekuii 6inbL ANHaAMIYHOro Xxapakrepy.
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COCTOAHUE NJNIEMEHHOIO XXMBOTHOBOACTBA U HAINPABJIEHUA
CENEKUUN B MOJIOYHOM CKOTOBOACTBE YKPAUHbDI

C. 0. Py6aH, O. M. ®epgoTa, M. A. MatBeeB, M. E. MapTbiHOBa

AHHOmauusi. [IpusedeHbl OaHHble O COCMOSIHUU 2eHemu4yecKux
pecypcog ompacsu MOJSI0O4HO20 ckomosodcmea YkpauHbl. OmmedyeHo
He3HayumesibHoe Konu4yecmeo MOOKOHMPOIbHO20 MIIeMEHHO20 [1020/108b5
M0 OCHOBHbIM ropodaM, 4YmoO CHUXaem UHmMeHcueHocmb ombopa u
docmogsepHOCMb OUEeHKU rniieMeHHoU yeHHocmu ripousgodumerneu. [JokasaHbl
KaKk 803MOXHOCcmMU, maK U Heobxo0umMocmb [IPUMEHEHUSI CO8PeMEHHbIX
nodxo0o8, OCHOBaHHbIE Ha OOCMUXEHUSIX 8 2eHemuke (2eHoMUKa),
buomexHonoauu (3KcmpakopropasibHo20 0rr1o0omeopeHus,
ornodomeopeHue in vitro). PaccmompeHbl eapuaHmbl  opa2aHu3auyuu
cenleKyUoHHOU pabombl 8 Marbix MOMynsayuss makux rnopod Kak yKpauHckasi
YepHo-riecmpas, KpacHo-rnecmpasi, KpacHass u 6ypasi MOJIOYHble opPOoOkI.
KoHcmamupogaHo nocmosiHHyto meHOeHUuo pocma yoOesibHO20 e8eca
20/1lWMUHCKoU ropodbl cesepoaMepuKaHCKo20 rpoucxoxoeHus. CoernaHbl
rpeOorioXeHUss 0 HarnpasneHUsIM CcefleKyuu C OCHOBHbIMU MOJIOYHbIMU
rnopodamu 8 YkpauHe.

Knrouyeeble cnoga: MO/I04YHbIE NMOPOObI, KPYNHbIU po2ambili CKOm,
2eHemu4eckue Koppensyuu, Kosiu4ecmeeHHble npu3Haku,
UHMeHcUeHOCMb ceJlieKyuu, Mosiodble bbiku, Mamepu 6bikoe8, 3¢hghekm
cesieKyuu, 2eHOMHasl nieMeHHasi UeHHoCcmb

CURRENT STATE OF LIVESTOCK AND TRENDS OF SELECTION
IN DAIRY CATTLE BREEDING IN UKRAINE

S. Ruban, O. Fedota, M. Matveev, M. Martynova

Abstract. Presented the data about the state of genetic resources of the
dairy cattle breeding industry of Ukraine. Noted a small number of breeding
stock under control in the basic breeds that reduces the intensity of selection
and the probability of evaluating the breeding value of sires. The possibilities
and necessity of applying modern approaches based on achievements in
genetics (genomics), biotechnology (extracorporal fertilization, in vitro
fertilization) have been proved. Consider options for small breeding population
of such species as Ukrainian Black Pied, Red Pied, Red and Brown dairy
breed. Established a steady trend regarding the growth of the proportion of
Holstein breed of North American origin. Made proposals on breeding
directions with the main dairy breeds in Ukraine.

Key words: dairy breeds, cattle, genetic correlations, quantitative
traits, intensity of selection, young bulls, mother bulls, selection effect,
genomic breeding value
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YK 636.52/.58.033.083

NMPOAYKTUBHICTb EPOMIIEPIB 3ANEXHO BIJ YMOB iX
BUPOLLYBAHHA Y KNITKAX

M. I. CAXALbKWNA, AoKTop BionoriyHnx Hayk, npodecop, akagemik HAAH,
3asigyBay kadbeapw Gionorii TBapuH
E. C. ABOYIAEBA, acnipaHT
E-mail: mik99@ukr.net, elle.khalilova@gmail.com
HauioHanbHuli yHisepcumem 6iopecypcie i npupodokopucmyeaHHs!
YkpaiHu

AHomauissi. B ymoeax cy4dacHo20 iHOycmpiaribHO20 MaxieHU4020
KOMrifieKcy y [OpPIBHSANbHOMY acriekmi OocCriOXeHO OekKiflbKka eapiaHmie
36inbweHHs obcsieie supobHUUMeEa Mm’sica bpounepie kpocy «Kob6-500» 3a ix
gupouwysaHHs1 8 3-apycHux krimkosux 6amapesix TEB-AB (BO « TEXHA»,
YkpaiHa). Kypyam KOXHOI epyrnu (KoHmposnbHa i 4 0ocnidHi) cadunu Ha
gupouwlyeaHHs 8 54 knimku (o 1,93 M%) uux 6amaped, y m. 4. 1 epynu — ro 40
eorsie, 2 2p. — no 45 zon., 3 ep. — no 50 eorn., 4 ep. — no 55 eon., &5 ep. — no 56
2on. Ix eupouwjysanu Ao docseHeHHs 42-00608020 6iKy. Ane, Ha 8iOMIHY 6id
IHWux, YacmuHy Kypdam 5 epynu (matxe 30 %) sidsaHmaxysanu Ha 3abil 3a
oocsicHeHHs 31-00608020 siKy i nuwe pewmy — 42-00608020. HopmamugHUM
gumoezam eidroegidana 36epexeHicmb Kypyam (95,1-96,2 %), maca mina y 42-
0obosomy eiui (2718-2898 e), ii npupicm (63,9-68,2 2 / 0oba), 3abe3neyeHicmpb
nnoweto (345-495 cm?/ 2on.). [lpome, HagaHMaXxeHHs1 Ha nid10208y pewimkKy
KNimokK 8 ycix epynax, 3a 8UHIMKOM n’amoi (6 ep.), nepesuwiysarno epaHuU4Hy
mexy (110 k2). 3okpema, y 2-4 OocniOHUX epyrnax ue MnepesulieHHs
cmaHosuno 11,7-32,1 ke, abo 10,6-29,2 %. [lpoaHanizoeaHo 2 criocobu
3anobicaHHs uboMy Hedorsliky. lNepwul i3 HUX noe'sdaHull 3i CKOPOYEHHSIM
mepMiHy 8UpoWwy8aHHs Kypdam Ha M'aco 00 0ocsigHeHHST 35-40-00608020 8iKy
3a5exXHo 8i0 iX macu | WinbHOCMi ympuMaHHS, WO CrpuYuHse psio
MeXHO02I4YHUX He3pyYyHocmel. 3a opyaum, biriblu MexHOI02iYHUM Criocobom,
Kyp4am eupowyrome 00 3a30aneziob nepedbadyeHoz2o 8iKy (38 4u 42-
00608020), arne rnesHy ix KiNbKiCmMb i3 KOXHOI KimKu eideaHmaXyromb Ha
3abii 3a oOocsieHeHHs1 31-0obosoco 8iKy. Lle ydockoHaneHHs Kracu4yHoir
Kr1imkogoi mexHoroeii supouwlysaHHs 6polnepie 3abesrneyvye 36inbWeEHHS Ha
24,2 % obcseis supobHuuymea wm’sica 3a 6e3yMoeHO20 OompuMaHHS
HOpMamueHUX 8UMO2 W000 WiTbHOCMI ympuMaHHsa ma HaeaHmMaXeHHs Ha
nidno2o8y pewimky Krimok.

Knro4oei cnoea: supouwyeaHHsi 6polinepis, Kllimkoea mexHosiozis,
nidnozoea pewimka, nmaxieHuUymeo, YOOCKOHaJ/IeHHsI MmeXxHOoJIozil,
WwinbHicmb ympumMaHHs

. © Caxaupkuli M. I., A6dynnaeesa E. C., 2018
HaykoBuii kepiBHMK — fOKTOP GionoriyHnx Hayk, npodecop M. |. Caxaubkun
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AktyanbHicTb. OpepxaHHa skomora 6inble M’'sica 3a MiHiManbHO
HeobXigHMX BUTpPAT pecypciB (KOPMOBUX, EHEPreTUYHUX, TPYAOBMX, TOLLO) —
OCHOBHMM  MPUHUMN  OiSfbHOCTI  CydacHMX  OponnepHux  BUPOBHUUTB,
ePeKkTUBHICTb peanisauil SKOro CyTTEBO BMNSIMBAE Ha 1X KOHKYPEHTO34aTHICTb.
[Ons BTiNEHHs UbOro MPUHUMNY BUPOBOHMYHMKM HamaralwTbCa CTBOPUTHU
HanexHi YMOBW YyTPUMaHHS i XXMBMEHHS KypyaT ans 3abe3neyeHHs1 BUCOKOro
piBHS X 30epeXeHOCTi Ta LWBMAKOCTI POCTY, MPOTE MPaKTUKYITb IiHOAI i
YTPUMaHHSA 3a NiABULLEHOK LUINBHICTIO, NOOOBXYOTb Ha 2-3 Aobu TpmBanicTb
nepiogy BMPOLLYBAHHA YM 3aCTOCOBYHOTb iHLUI NPUAOMU, AKI MOXYTb 3BECTU
HaHiBelUb 3a3Ha4deHi nnaHu. Tak, Hanpuknag, CyTTeBe MiABULLEHHS LWiNTbHOCTI
nocagku KypyaT 3BMYanHO NPU3BOANTb 0 3HWKEHHS X XXUTTE3QaTHOCTI, TO6TO
A0 3POCTaHHS PiBHA CMEPTHOCTI. 3a3HayveHi 3aKOHOMIPHOCTI BpaxoBaHO HaMu
3a YOCKOHareHHs KITiTKOBOI TEXHONOTIiT BUPOLLYBaHHS KypyaT Ha M'sICO.

AHani3 ocTaHHiX gocnimxeHb Ta nyonikauin. Y Hall yac, 3anexHo Big
TEXHOJOMYHOro NpM3HaYeHHs TYLWOK (BMroToBEHHS HaniBhabpukaTis — ine,
cTereHeub, haplly; peanisauis LinMmu TOLWO) KypyaT-6ponnepis BUPOLLYHOTb
nepeBaxHO O focArHeHHs 36-42-gobosoro Biky. Maca ix Tina y 36-go6osomy
BiLi, 3rigHO 3 pekoMeHgauisiMu po3pobHuka kpocy «Kob66-500» [1], mae
ctaHoBuTn 2162 r, cepegHbogoboBui npupict macu — 60,1 r, BUTpaTU KOpMy
1,581 kr Ha 1 kr npupocTy, a y 42-goboBomy, BignoBigHo, — 2732 r, 65,0 r i
1,705 r. MapameTpu WiNbHOCTI YTPUMAHHS KypyaT perfiaMmeHToBaHO YMHHUMMU
HopMamu [2] 3 ypaxyBaHHAM TpuBarnocTi nepiogy ix BMPOLLYyBaHHA. Tak, 3a
BMpOLLYBaHHA 00 42-0060BOro BiKy B KITKOBMX ©Gatapesax LWinbHICTb iX
nocagkM Mae CTaHOBWUTW He Ginble Hik 33,3 ron./wm? nnowi nignorosoi
pewWwiTkM, Wo aHanoriyHo 3abeaneyeHocTi nnoweto Ha piBHi 300 cm?/ ron.
BiT4n3HAHUN BUPOBHUK KNiTKOBUX BaTapen Ans BUPOLLYBaHHSA KypyaT Ha M'sco
[3] Bumarae ytpumyBaTu X 3a wWinbHicTo 28,6-36,4 ron. / M2, TO6TO HagaBaTu
KOXHin OCOBUHI He MeHWe HixX 275-350 cm? nnowi kniTkn. LLle ogHa Bumora —
cymapHa maca Tina kypyart B 1 knitui (1,93 M%) HesanexHo Big ix Biky Mae 6yTu
He B6inbwe Hixk 110 kr. Takum YMHOM, BiQNOBIAHO A0 3a3HAYEHUX BUMOT | HOPM
[1, 2, 3], B 1 kniTky kniTkoBoi 6aTtapel Tbb-AB (BO «TEXHA», YkpaiHa)
noTpibHO cagutn He Oinbwe Hix 50 KypyaT y pasi iX BUPOLLUYBaHHA A0
pocsrHeHHsa 36-0o6oBoro Biky Ta He Binblie Hix 40 — 3a BUpoLwlyBaHHA o0 42-
poboBoro. 3asHayeHi HOpMaTMBHI NapameTpu LWOAO LWiNbHOCTI YyTPUMaHHS
KypyaT BCTAHOBSIEHO HA MOMEHT 3aBEPLLEHHSA Nepioay 1X BUPOLLYBaHHS, TO6TO
Ha MOMEHT BifBaHTaXXeHHsM Ha 3abin y 36-go6osomy un y 42-0o060BOMY BiLli.
Ane 3a OAWMH YM OekKiflbka TWXKHIB 4O LbOro iX MOXHa yTpumyBaTth 3a GinbLu
BUCOKMM pIBHEM LWiNbHOCTI ©e3 B6yab-aKuX HeraTMBHMX Hacnigkie. Ha uin
0COBIMBOCTI I'PYHTYIOTLCA PI3HOMAHITHI MPUAOMKU 3MeHLWeHHA Ha 18-25 %
BUTPAT €eHepropecypcie Ha ob6irpiB BUpOOHMYMX npuMilleHb. Hanpuknag,
3rigHO 3 OOHUM i3 TakMx npuromiB [6], KypyaT y 4OOOBOMY BiLi pO3MiLLYIOTbL 3a
winbHicTio 40 ron. / M2 Ha OAHIN NONOBWHI NTALLUHUKA, SKY BiArOPOLAXKYIOTb Bif
iHWOI wWwTOopoto i3 nonieTnneHoBoi nniBkn ans 36epexeHHs Tenna (33 °C 3
MOCTYNOBUM 3MeHLWeHHAM o0 25 °C), a 3 JOCArHEHHAM 3-TUMXKHEBOIO BIiKY —
pPO3NycKalTb Ha YCK MoWy MPUMILLEHHS | YTPUMYKOTb 3@ HOPMAaTUBHOIO
WinbHicTio (18 ron. / M%) Ao BiABaHTaXeHHs Ha 3abiii [6]. 3a iHWMM BapiaHTOM
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[5], nepwwi Tpy TWXHI KypyaT BUPOLLYIOTb 3a LWinbHicTio 50 ron. / M2, HaCTYMHI
Tpn — 26 ron. / M? i ocTaHHi ABa-TpY TWXHI — 16,7 ron. / M%. 3a BUPOLLYBaHHS Y
3-apycHUX KNiTkoBUX HaTtapeax cnodvatky Jo0O0BUX KypyaT po3MilLyl0Tb nuwie
B KMiTKW gpyroro sipycy, Hanpuknag, no 150 roniB y KoxHy. MpnbnmnsHo vepes
TWXOEHb i3 HUX BigcamkyoTb no 50 KypyaT y kniTkn 1 i 3 ApyciB i BUPOLLYIOTb
Ao 3abinHoro Biky. Llen npuiiom gae 3mory BTpuMi 3MeHWUTU noTpeby B
uynkomy o6ropTkoBoMy nanepi, akmm y 3-5 wapiB 3BMYaMHO 3acTUMalTb
NianoroBy peLiTky KMNiTKW nepen nocaakow Kypyart, BTpUYi — notpeby y
BaKyyMHUX HanyBankax i MMAOCKMX TOAIBHULUAX, $IKi BCTAHOBMOKTb Ha
HacnaHun nanip Ao TOro, ik BOHW HaBYATBLCHA CMOXUBATW BOAY i3 HinenbHUX
HanyBanok i KoMGikopm — i3 CTaHAAPTHUX rodiBHULbL. 3a obnalTyBaHHS KMiTOK
Apyroro sipycy cneuianbHUMKU €fIEKTPUYHMMMK HarpiBayamu, nig SKMMuM B
aBTOMaTUYHOMY pexunmi nigTPUMyeTbCca 3adaHa Temnepatypa (33 °C), i
napameTpu B MTALIHWKY 3BMYaMHO 3HMXYKTb Ao 20 °C, wo i 3abeanedvye
CYTTEBY EKOHOMIO €enleKTpOoeHeprii 4u rasy. 3asHadeHi npunomMum He
3aCTOCOBYHOTb 4S5 MNiABULLEHHA BMXO4Y M’Sica 3 KOXHOI KNiTKW, NTalHUKA YK
doepmMu B Lifiomy.

MeTta pocnigkeHHA — po3podbutn npunomn 30iNblUeHHs obcAriB
BUpOBHMUTBA M’sica BGponnepiB 3a AOTPMMAHHA HOPMATMBHUX BUMOTN LLOAO
LWINbHOCTI X YTPUMaHHA Ta HaBaHTaXeHHs Ha NianoroBy peLuiTKy KIiToK
KniTkoBMx GaTtapel.

MaTtepianu i meToan gocnigxeHHs. [locnigXeHHS BUKOHAHO B yMOBax
Cy4aCHOro nNTaxiBHMYOro KoMnnekcy YKpaiHu B XOroAHy Mopy Poky (CideHb-
NTUI) Ha KypdaTax 5 rpyn kpocy «Ko66-500», skmux BupowyyBanu B 54 kniTkax
(Bcboro 270 knitok nroweto 1,93 m? koxHa) 3-spycHoi kniTkoBoi 6atapei TEB-
AB [3] oo pocarHeHHa 42-go6osoro Biky. Ane kypyaT 1 rpynu (KOHTPOSb)
poamictunum no 40 roniB y kNiTky, 2 rp. —no 45 ron., 3rp. —no 50 ron., 41 5
rpyn — no 55 roniB. Ix Bupowysanu 6e3 nepecagok (1-4 rpynu) i 3
nepecagkamu (5 rp.), ocobnumeicTb sKkMX BUCBITNEHO Aani. WinbHicTb nocagku
KypyaT ycix rpyn Bignosigana HopmaTuMBHMM BuMoram [2, 4]. lNnaHyBanocs,
L0, BiANOBIAHO 4O BMMOr pO3pobHMKa KMITKOBOro yctaTtkyBaHHs [3], y 1 rpyni
HaBaHTaAXEHHA Ha NigsoroBy pPeLiTKy KOXHOI KNITKW CTaHOBUTUME Y
cepegHboMy 102,7 kr (Tob6To He Ginbwe Hixx 110,0 kr) 3a yMOB OOCAMHEHHS
KypyaTamu y 42-nobosBomy BiUi HopMaTuBHOI Macu Tina (2732 r/ron.) Ta
piBHIO 30epexeHocCTi (He MeHwe HixX 94,0 %). Came ToMy Ulo rpyny Kypuyat
00paHO 3a KOHTpOmbHY. B iHWKUX rpynax ana 3anobiraHHa HaLWLLIKOBOMO
HaBaHTaXXEHHA Ha NIANOroBy PELUiTKY KNiTok nepeabadanocb abo 3MeHLIEHHS
TpmMBanocTi nepiogy BMpoLLyBaHHs Kyp4yaT go 40, 38 un go 36-0060BOro Biky
(2-4 rpynn), abo BiaBaHTaXXEHHSI NEBHOI IX KINIbKOCTI i3 KOXHOI KMiTKWU Ha 3abin
NpnbM3HO 3a TMXOEHb 00 AOCArHeHHA 42-ao6osoro Biky (5 rpyna). Kypyata
yTpyMyBanucs 3rigHo HopMaTtumBiB po3pobHuka kpocy «Ko66-500» — «Ko66-
BaHTpecc» Ta HopmatuBiB woao BupowyBaHHA 3rigHo OCTY 2021:2006
«MonoaHsiK CinbCbKorocnogapcbkol NTULi».

PesynbTaTtn gocnigkeHHs Ta ix o6roBopeHHs. HaBeaeHi B Tabnuui 1
AaHi cBig4aTb NPO NpoBeAeHHs ocnigy Ha HaneXXHOMYy 300TEeXHIYHOMY (OOHI.
Tak, y 42-0060BOMY BiLi cepeaHs XXmBa Maca KypyaT YOTMPbOX i3 M'SATK rpyn
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BapitoBana B mexax 2808-2898 r, Tobto Oyna Buwe Ha 76-166 r (Ha 2,8-6,1
%) 3a HopmaTtmeHy [4]. Jlnwe y kypyaT 4 gocnigHol rpynn (55 ron. / knitka)
BOHa CTaHoBMNa B cepeaHboMy 2718 r, To6T0 B6yna MeHLwa 3a HOpMaTUBHY
(Ha 14 r, abo Ha 0,5 %). 36epexeHiCTb KypyaT yCix rpyn BapitoBana B Mexax
95,1-96,2 % 3a BUMOr He MeHLue HiX 94,0 %.

Hansuwy macy Tina B 42-go6osomy BiLi (2898 r) manu kyp4data 1 rpynu.
3a napameTpamu Ui€i O3HaKM BOHW MEpPEBEPLUNNIN CBOIX aHarnoriB Yycix
pocnigHux rpyn (2-5 rp.) Ha 62-180 r (Ha 2,2-6,6 %). Ha nigctasi unx gaHux
MOXHa 6yrno 6 ainTu BUCHOBKY, Wo Ao 42-gobosoro Biky y 6atapesax TEB-AB
B6ponnepis NnoTpibHO BMpoLLyBaTh No 40 ronis y kNiTui. Ane, ik BUAHO i3 AaHnX
Tabnuui 1, 3a UbOro BapiaHTy BMPOLLYBaHHSA BUPODBMEHO M’sica MEHLLEe Ha
577,8-1437,0 kr (Ha 9,6-24,0 %), HiX y 2-5 rpynax. Kpim TOro, y KOXHin KniTui 5
AocnigHoi rpynu noro BMpobneHo GinbLue, HiXX y 1 KOHTPOMbHIA Ha 26,6 Kr (Ha
24,0 %) 3a 4OTPMMAHHA HOPMATUBHUX BUMOT SIK 3 LUISTbHOCTI YTPUMAHHS, TaK i
3 HaBaHTaXeHHA Ha MignoroBy pPeLUiTKy. Omxe, wuen BapiaHt (5 p.)
BMPOLLYBaHHSA BUSABMBCS Hambinbll edekTuBHMM. 3a WNOro 3acTOCyBaHHS
KypyaT po3miwytoTb no 84 ronie y Knitkn 2 i 3 spyci., i3 skux Ha 3-5 goby
BUPOLLYBAHHA BunyyaroTb no 28 ocobuH y knitkm 1 4qpycy ©Oartapel.
UuncenbHICTb Kyp4aT Y KOXHIiM KMiTUi Nicna LbOro CTaHOBUTb He BinbLue Hixk 56
ronis. 3a pocdarHeHHs 31-goboBoro BiKy 3anuwaloTb A9 nodanbLlioro
BupowyBaHHA no 39 KypyaT y KOXHin kniTui, a pewTty (no 15-16 ron.)
BiABaHTaXyloTb Ha 3abin.

HaBaHTaxxeHHs Ha MignoroBy peLwiTKy KITOK 3a TPbOX IHWWX BapiaHTIB
BMpoLLyBaHHA (2-4 rpynu) nepesuwyBano Ha 11,7-32,1 kr (Ha 10,6-29,2 %)
rPaHUYHY MEeXy, WO HenpunycTtMmo 4epes NopyLleHHA HOPMAaTUMBHUX BUMOT,
3arpo3dy CyTTEBMX EKOHOMIYHMX BTpaT BHACNIAOK nepeavYacHoro 3Hocy
KNiTKOBOro yctaTKyBaHHS abo Buxody 3 nagy moro poboudmx opradis nig yac
30INCHEHHA TEeXHOMNOrYHOro MnpoLuecy 3 BUPOLLYBAHHS UIET YM HACTYMNHUX
napTin Kypyat. 3MEeHWWUTU HaBaHTaXeHHs [O HOPMaTMBHOINO piBHA 3a
3a3HaYeHNX BapiaHTiB BMPOLLYBaAHHS, Ha HaLy OYMKY, MOXINBO CKOPOYEHHSAM
TepMiHy BigroAisni KypyaT Ha gekinbka gib, Hanpuknag, 4o gocsarHeHHsa 36-38-
pobosoro Biky. Maca ix Tina y uUbOMYy BiUi 3rigHO 3 HOpMaTMBaMW Mae
cTtaHoBuTK 2,162-2,352 kr / ron., a cymapHa maca, BignoBigHO 0O pO3paxyHkis,
— He Binble Hix 110 Kr 3a yTpuMaHHs He BinbLue HiX 51 KypyaT y KniTui.

Y Ttabnuui 2 HaBe4eHO pe3ynbTaTu PO3paxyHKiB 3 BU3HAYEHHS BiKYy, OO
SIKOrO MOXNMBO BUPOLLYyBaTU KypyaT Yy KniTkoBux 6atapeax TBB-AB 3a ix
NeBHOT YXCENbHOCTI B KNITLi 40 HabyTTa cymapHoi macu Tina He 6inbLie 110 kr.
X BUKOHaAHO 3a AOTPUMAHHA HOPMAaTMBHUX MapameTpiB YCiX O3HaK, y TOMy
4yucni Macu Tina Kypyat y neBHoOMYy Bili [4], 1X 36epexeHOCTi Towo. Ak BUOHO 3
HaBedeHuX gaHux, kypyaTt 1 rpynu (40 ron./Kn.) MOXIMBO BUpOLLYyBaTK A0
AOCArHeHHs HaBiTb 43-goboBoro Biky, 2 rp. (45 ron. / kn.) — ao 40-go6osoro, 3
rp. (50 ron. / kn.) — po 37-go6o.oro, 4 rp. (55 ron. / kn.) — go 35-gob6osoro, a 5
rp. — 4o 42-no60oBoro 4n 6yab-KOro iHWOoro, 3annaHoBaHOro 3asganerigp.
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1. BnnuB ymoB BupoLLyBaHHA OponnepiB Ha iX Macy Tina, 36epexeHicTb
Ta ob6cAr BUpoo6neHoi npoaykKuii

'pyna kypyaTt

M

OKASHVIK Twowp. | 2 | 3 | 4 | 5
1. Kypyart y 1 kniTuj, ron. 40 45 50 55 84/56/39
2. Kypyart y rpyni, ron 2160 2430 2700 2970 3024
3. WinbHicte nocaakm, 21 23 26 29 44/29/20
ron./m
4. 3a6e3nequ|0Tb 483 499 386 351 230/345/
nnoteto, cm?/ron. 495

5. Maca Tina kypyaTt
(r/ron.) y Biui:
2065 203313 2005 2006x10 2006
+11,28 ,85 +14,48 ,88 18,90
2552 2513 2479 2450 2480
+9,25 +8,59 +9,65 +8,44 17,98
2898 2818 2836 2718 2808
16,57 +6,01 +5,21 +6,11 +8,0383

- 31-pobosomy
- 38-npobosomy

- 42-nobosomy
6. 3abuto y 31-406. BiUi,

ron. i ) ) ) 3
- IX cyMmapHa maca, Kr - - - - 1671
7. Bupouero fo 42-100. 2069 2333 2597 2824 2052
BiKy, ron.
95.8 96,0 96,2 95,1 95.4

H 0,
8.J0epeeicTb kypiaT. %o 4043 0,40 %038 040 0,38

9. ®akTn4HO BMPOOBIEHO

m’sica, Kr
- 30,9
- B 1 KniTUi 111,0 121,7 136,4 1421 +106.7
. 1669
-y rpynu (54 knitkn) 5994,0 6571,8 7365,6 7673,4 +5762

Cnig Big3HauuTtK, WO 2-4 BapiaHTU BupowyBaHHA (2-4 rp.), SKi
Ga3ylTbCsl Ha CUTyaTMBHOMY BM3HA4YeHHi TpPWUBArnocCTi nepioay Bigroaisni
KypyaT 3anexHo Bif, IX Macu i YMcenbHOCTI Y KNiTuUi, HEMOXITMBO 3anpoBaguTn
B MpaKTUKy IiHOYCTpiaribHMX NTaXOKOMIMIEKCIB HaBiTb rinotetnyHo. Lle
YHEMOXNUBMNO 6 iX PUTMIYHY [AiSNbHICTE 3 NMaHyBaHHSA Ta 34iMCHEHHS
BUPOBHNYMX MpoLeCiB, 30KpeMa, CKNnagaHHA TEXHOMNOrYHOI KapTu-rpadiky Ha
PIK i3 3a3HA4YEHHAM AaT 3anOBHEHHS Ta 3BiSIbHEHHSA NTALUHUKIB BiJ BUPOLLEHNX
napTin NTUUi, MUKW, Ae3iHgEKLil Ta NigroToBKM 4O NOCaaku YeproBux naprin,
rpadoiky Ta obcAriB 3aBaHTaXXeHHs 3abiHOro Lexy i iHKybaTopito, rpadiky Ta
obcariB nocTayaHHs NpoAaykKuil cnoXxmeayam ToLwo.

TakuMm 4YMHOM, i3 OOCNIOXKEHUX HaMOINbW pe3ynbTaTUBHMM BUSIBUBCA
n’atui (5 rp.) BapiaHT, 3a 3aCTOCyBaHHS sKOro 3abesnevyeTbcs ofepXKaHHS
A0OaTKOBO Y MOPIBHSHHI 3 KOHTporem Ao 24,0-26,6 kr m’sica ©pownnepis
(>KnMBOK MacoH0) i3 KOXKHOI KNiTKK KniTkoBol 6aTapei TEB-AB 6e3 BiaxuneHs Big
HOPMAaTMBHUX BUMOT LLIOAO LWINBbHOCTI iX YTPMMaHHA Ta rpaHnYHoro (He BinbLue
HK 110 kr/kn.) HaBaHTaXeHHs Ha IX Nignorosi pewiTkn. BupollyBaHHS
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GponnepiB 3a UMM BapiaHTOM Yy MOPIBHSAHHI 3 KnacuyHum (1 rp.) nuwe B
OOHOMY 3BMYAHOMY MTalHWKy nroweto 1512 m* (21 x 72 m) 3abesneuye
ogepxaHHa goaaTtkoBo 189,0 ToH M’dAca Ha pik, To6To Ha 24,2 % 6Ginblie. BiH
Mae psg CyTTEBUX Nepesar i Hag iHWUMK gocnigkeHnMn BapiaHtamm (2-4 rp.),
3abesnevyoun ogepkaHHs Binblie M’ca Ha pik 3 KOXKHOMO NTallHuKa Ha 66,4-
145,0 TOH, abo Ha 7,4-17,6 %.

2. NpaHu4Ha TpuBanicTb BUPOLLYyBaHHA KypyaT Y KniTkax 6e3 nepecapok
3anexHo Bif IX cyMmapHOi macu Tina

[NokasHuK pyna kypyaTt
ikoHtp. | 2 | 3 | 4 | 5
1. MNMocagxeHo kypyat
y 1 kniTKy, ron. 40 45 50 55 84/56/39
2. Kypyart y rpyni, ron. 2160 2430 2700 2970 3024
3. BupolieHo kypyart, ros.
-y 1 kniTui 38 42 47 52 13+40
-y rpyni 702+21
2052 2268 2538 2808 60
4. Maca Tina Kypuyart, Kr/ron. 1,697 i
2,826 2,542 2,257 2,067 2,732
- BiK 1i 4OCArHEHHs, ai6 43 40 37 35 31i42
5. CymapHa maca Tina
Kyp4ar:
-y 1 KniTui, Kr 107,4 106,8 106,1 107,5 221
+109,3
- rpynu (54 kniTkun), Kr 5799,6  5767,2 57294 5805,0 7095,6
- y nTawHuky (1134
KNiTOK), TOHH 121,8 121,1 120,3 121,9 149,0
6. ObopoTiB cTaga
B MTALLHWKY 3a piK 6,4 6,8 7,2 7,4 6,5
7. BupobneHo m’sica B 1
NTaWHUKY 3a piK, TOH 779,5 823,5 866,2 902,1 968,5
8. Y NopiBHSHHI 3
KOHTpONeMm
BMPOONEeHo m'aca, £ TOHH - +44.0 +86,7 +122,6 +189,0
BucHoBkM i nepcnektBu. [locnimgkeHO OeKinbka  BapiaHTiB

30inbweHHs obcsariB BUpobHMUTBa M’sica GponnepiB 3a X BUPOLLYBaHHA B
KniTkoBnx 6aTapesx. Hanbinblw pesynbTaTUBHUM Ta TEXHOSOMYHUM BUSBUBCS
BapiaHT, 3rigHO 3 SKMM NapTil0 BUPOLLIEHNX KypyaT BigBaHTaXyloTb Ha 3abin 3a
2 npunomn. CnoyaTKy BiABaHTaXYOTb MEHLUY 4YacTUHY NapTili 3a LOCArHEHHS
Kypdyatamu 31-0o60BOro Biky, a 3rogom — i ix pewTty, y 38 un y 42-gnob6osomy
Biui. [lo 31-gobosoro Biky (Ta macu Tina 1,7 kr/ron.) KypyaT yTpMMyHOTb 3a
WinbHicTioO 4o 29 ron./m? nnowji kniTkM, a gani — 3a 24 ron./m? 3a
BMPOLLYBaHHS A0 38-0060B0ro Biky Ta Macy 2,4 kr. / ron., abo 3a 21 ron. / M? —
3a BupoLlyBaHHsA go 42-gobosoro Ta macu 2,7 kr/ ron. Kinbkicte 31-go6oBux
Kypuart, SKMx NOTPiGHO BigBaHTaXUTU Ha 3a6il i3 KOXHOT KNiTKW, BU3HA4aoTh 3
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ypaxyBaHHAM nepeabadeHoro TepmiHy ix BupowlyBaHHs (0o 38 um o 42-
Ao060BOro Biky) Ta BignNoBiAHNX NapaMeTpiB LLiNTbHOCTI yTPUMaHHS.

3a3HadyeHe yOOCKOHaneHHst TexHosorii  3abesneyye  30iNbLUEHHS
KinbKOCTi BMpobneHoro Mm’sica 6ponnepis Ha 189,0 ToH (24,2 %) Ha pik y
KOXHOMY nTalHuKy (1512 M?) 3a 6e3yMOBHOrO JOTPUMAHHS HOPMATUBHUX
BUMOr LLOAO0 WINbHOCTI YTPUMaHHA Ta HaBaHTaXXEHHS Ha MignoroBy peLuiTKy
KNiTOK.

Cnucok BUKOPUCTAHUX axepern

1. Bpownnep Cobb 500™. lNMpunoxeHne: pasButue n KopmreHune éponnepos
kpocca «Ko66 500» / Cobb-vantress.com, L-2114-06 RU. April 30, 2012. 10 c.
URL: http://www.cobb-vantress.com.

2. BHTTI-AlNK-04.05 Bigomyi HOpMW  TEXHOSOMNYHOrO  NPOEKTYBaHHS.
MipnpuemcTBa nTaxiBHMUTBA: 3aTBepaxeHi MiHicTepcTBOM arpapHOi MONITUKK
Ykpainu, Haka3s Big 15 BepecHsa 2005 poky, Ne473, 90 c. BeegeHi B gito 3 01 ciyHA
2006 poky Ha 3amiHy BHTT1-CriM-46-4.94. — K., 2005.

3. KnetoyHoe obopynoBaHvne Anga BblpalimBaHusa ubinnsaT-6ponnepos TEb —
peweHna aond  addekTMBHOrO  NTULEBOACTBA. KaTanor. Knes: 0]0]0)
“MpounseoacteeHHoe ob6beamHeHne TEXHA”, 2011. 4 c.

4. PykoBogcTtBo no cogepxanuto ctaga “Kob66”. 2013. URL: http://www.cobb-
vantress.com/docs/default-source/cobb-
500guides/Cobb500_Broiler_Performance_And_Nutrition_ Supplement.pdf

5. TexHonoria BupoGHUUTBA npoaykuii TBapuHHuuTtBa / 3a peg. O. T.
ByceHka. Kwuis: Buwa ocsita. 2005. 496 c.

6. TexHonoria BupobHWMUTBaA npoaykuii nraxiBHuuytBa / B. T1. Bopoaawn,
M. I. Caxaubkun, A. |. BepTindyk [Ta iH.]. BiHHMus: Hoea KHura. 2006. 360 c.

References

1. Broiler Cobb 500™ (2012). Appendix: Cobb500 Broiler performance and
nutrition supplement. Available at: http://www.cobb-vantress.com/

2. VNTP-APK-04.05 (2005). Vidomchi normy tekhnolohichnoho
proektuvannia. Pidpryiemstva ptakhivnytstva: zatverdzheni Ministerstvom ahrarnoi
polityky Ukrainy, nakaz vid 15 veresnia 2005 roku, Ne473. VVvedeni v diiu z 01 sichnia
2006 roku na zaminu VNTP-SHiP-46-4.94. [DSTD-AIC-04.05 Departmental
standards of technological design. Poultry breeding enterprises: approved by the
Ministry of Agrarian Policy of Ukraine, an order dated September 15, 2005, No. 473.
Launched on January 1, 2006]. Kyiv, Ukraine: 90.

3. Kletochnoe oborudovanie dlya vyrashchivaniya tsyplyat-broylerov TBB —
resheniya dlya effektivnogo ptitsevodstva (2011). [Cellular Equipment for TBB
Chicken Growing - Solutions for Effective Poultry Farming]. Catalog. Kiev: OOO
“Proizvodstvennoe ob"edinenie TEKhNA”, 4.

4. Rukovodstvo po soderzhaniyu stada “Kobb” (2013). [Cobb herd
maintenance guide] Available at: http://www.cobb-vantress.com/docs/default-source/
cobb-500 guides / Cobb500_Broiler_Performance_And_Nutrition_ Supplement.pdf

5. Busenko, O. T. ed. (2005). Tekhnolohiia vyrobnytstva produktsii
tvarynnytstva [Technology of livestock production]. Kyiv: Higher education, 496.

6. Borodai, V. P., Sakhatskyi, M. I., Vertiichuk. A. I. (2006). Tekhnolohiia
vyrobnytstva produktsii ptakhivnytstva [Technology of poultry production]. Vinnytsia:
The New Book, 360.

69



NPOOYKTUBHOCTb EPOUITIEPOB B 3ABUCUMOCTU OT YCINIOBUU UX
BbIPALLUMBAHUA B KIETKAX

H. 1. Caxaukun, 3. C. AbgynnaeBa

AHHOmMauyusi. B rnpou3sodcmeeHHbIX  yCrio8USIX  COBPEMEHHO20
UHOycmpuasibHO20 nmuyesodyeckozo KoMmriniekca uccriedosaHa
aghhekmusHoOCMb  pas/iudHbIX  8apuaHmos  yeeriuvyeHus obbemos
npouseodcmea msica npu ebipawusaHuu bpounepos kpocca «Kob66-500» e 3-
ApYCHbIX KnemoYyHbix 6bamapesix Tbb-AB (M0 « TEXHA», YKkpauHa). Lbinnsam
Kaxxoou epynrbl (KOHMposibHasi U 4 ornbIimHble) cadurnu Ha ebipauwjusaHue 8 54
knemku (o 1,93 M?) amux 6amapetl, 8 m. 4. 1 epynnbi — no 40 2onos, 2 2p. —
no 45 zon., 3 ep. — no 50 eon., 4 ep. — no 55 eon., 5 ep. — no 56 zon. Nx
eblpawueanu 00 OocmuxeHusi 42-O0HeeHo20 eo3pacma. B ommudue om
opyaux, Yyacmb ubinsm 5 epynnsi (okorno 30 %) omnpasnsanu Ha ybou npu
oocmuxeHuu 31-OHesHO20 803pacma, a ocmasuwiuxcs — 42-0HegHoeo. B
ornbime HopmamueHbiM mpebosaHUsIM coomeemcmeosarnia COXpPaHHOCMb
ubinnam (95,1-96,2 %), macca mena e 42-00HesHomy go3pacme (2718-2898
e), ee npupocm (63,9-68,2 2/ 0eHb), obecneyeHHocMb rnnowadbto (345-495
cm?/ 2on.). OOHako, Hazspy3ka Ha [MOOHOXHYK pewemkKy K/emoK 80 8cex
epynnax, 3a uckrrodeHuem ramod (5 ep.), npessiwana donycmumyro (110 ke).
B yacmHocmu, 80 2-4 onbimHbIX 2pyrrnax amo rpesbiueHue cocmaesissio
11,7-32,1 ke unu xe 10,6-29,2%. [lIpoaHanu3suposaHo 2 criocoba
ycmpaHeHusi 3moa2o Hedocmamka. [lepebili u3 HUX cesi3aH C COKpauweHUem
rnpodosmKUMenbHOCMU 8blpaujugaHusi UbInasm Ha mMsco 00 docmuxxeHus 35-
40-0HesHO20 B803pacma 8 3asucuMocmu Om UX Macchl U 70mHocmu
codepxkaHusi, 4mMo COMpPsKeHO C PsiOOM mexHosioaudyeckux Heyoobcme. B
coomeemcmeuu ¢ Opyaum, boriee MmexHOI02U4YHbIM Crnocobom, UbInsm
eblpawuearom 00 3apaHee rnpedycMompeHHo20 e8o3pacma (38 unu 42-
OHesHO20), omripasue 00 3moz20 (8 31-OHe8HOM 803pacme) Ux HeKomopoe
Konu4decmeo u3 Kaxdou kremku Ha ybou. 3Omo ycoesepuieHcmeosaHue
Knaccu4deckol  Kriemo4yHoU — mexHosioeuu  eblpawjueaHusi  6polnepos
obecrieqyusaem ysenu4deHue Ha 24,2 % obbemos rnpou3zsodcmea msica rnpu
6e3ycri08HOM 8bINOJIHEHUU HOpMamueHbiX mpebogaHul o rnaomHocmu
codepxkaHusi U Hagpy3Ke NOOHOXHbIE pewemKu KIemok.

Knrouyeeblie cnioea: ebipawueaHue 6polsiepos, Kiemo4Has
mexHosio2usi, IMJIOMHOCMb codep)XaHusi, TMNOOHOXHasi peuwemka,
nmuyeeodcmeo, ycoeepuwieHcmeogaHue mexHoso2uu

BROILERS PRODUCTIVITY DEPENDING ON CAGE GROWING
CONDITIONS

M. I. Sakhatsky, E. S. Abdullaieva

Abstract. The various options effectiveness for meat production volume
incensement has been investigated in conditions of modern poultry complex
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(maintenance of Cobb-500 broilers in 3-tier cage batteries TBB-AB, produced
by Ukrainian company Texha). Each group of broilers (1 control and 4
experimental) has been settled in 54 cages (area is 1.93 m?), including the first
group settled within 40 broilers, the second one within 45, the third one — 50,
the fourth one — 55, and the fifth one — 56 broilers. The growing age conducted
to be 42 days. In contradistinction of other groups, 30 % (several amount) of
the fifth group has been sent for slaughtering at the age of 31 days, and the
remained part of broilers has been maintained for 42 days. During the
experiment broilers the livability corresponded to the normative requirements
(95,1-96,2 %), body weight at 42-day-old age (2718-2898 g), the increase
(63,9-68,2 gram per day), coverage ( 345-495 cm?/ broiler). But, the cage grid
surface load in all groups except the fifth group has exceeded the permissible
item (110 kg). In particular, in the second and fourth experimental groups this
excess has reached 11.7-32.1 kg or 10.6-29.2 %. Two ways of eliminating this
shortcoming have been analyzed. The first option is to reduce the broilers
growth period for 35-40 days depending on their weight and density of keeping,
which is associated with a number of technological inconveniences. According
to another option, much more technological way, the broilers are grown to the
preset age (38 or 42 days), sending before (at the age of 31 days) a certain
number for slaughtering from each cage. This improvement of classical
broilers growing cage technology provides an increase of production volume
for 24.2 %, with unconditional fulfillment of the regulatory requirements for
density and load of the cage grid surface.

Keywords: growing of broilers, cage technology, density of
keeping, a grid, poultry farming, and technology improvement
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3BEPEXEHICTb M'ACHUX TENAT TA OCHOBHI ®AKTOPWU,
LLIO BMJIMBAKOTb HA HEI

A. M. YTHIBEHKO, gokTop cinbCbkorocnogapcbkux Hayk, npodecop,
3aBigyBa4 kadeapu TEXHOMOrIN BUpOBHULTBA MOSIOKa Ta M’sica
HauionanbHul yHieepcumem 6iopecypcie i npupodokopucmyeaHHs!
Ykpainu
E-mail: u_tokar@i.ua

AHomauis. B nepwi OHIi nicrisi HapOOXEHHS CMePMHICMmb mesism
M’SICHUX Opi0 Mae 8UCOKUU pigeHb. BugsyeHHsi hakmopis, Wo ernnuearoms Ha
Hei 0o3eosisie po3pobumu mMemodu nidsuweHHs 36epexeHocmi npunnody i
3HU3uUmMu cobieapmicms ripupocmy.

© YaHiseHko A. M., 2018
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LocnidxxeHHs1 npoeeniu Ha Koposax yKpaiHCbKOI M'SiCHOI nopodu e
rnnemiHHoMy 3ae00i «Bonsy». BugyeHO ernnuge ueoi Macu mersiuub, 8iKy ix
3ansniOHeHHs, iHopuduHay, cxpeulysaHHs1 i Oucmouii Ha Yacmky 3a2uHysuwux
mensim 8i0 3a2aribHOI KiflbKOCMi HapOOXKEHUX.

BcmaHoerieHo, wo Ha 36epexXeHHs mernsm yKpaiHCbKOI M'SSCHOI mopodu
ro3umueHo eriyiuearoms Xuea maca menuupb y 18 micsuie 8 mexax 8id 361 0o
400 Kz i 8iK ix 3anniOHeHHs 8i0 22 0o 27 mic. llidsuwye 36epexeHHs rnpuriody
rpomucsioge cxpeuwlysaHHs, iHopuduHa Ha podoHayvaribHUKa iHii Mamepi ma
«Ha rnocepeOHUKa». HeeamueHul ennue Maromb BHYMPIWHBOMIHIUHUU
iH6puduHe, ducmouis, mana (0o 360 k2) abo eenuka (nmoHad 400 k2) xXuea
Maca menuup y eiui 18 micsuie, 3axeoprosaHHs ma 8iK ix 3ariOHeHHs rnoHad
27 wmic. Kpawe 36epicatombcsi mernsma, HapOOXeHi 8i0 eerluKopociux
MnnioHUKie, 3 eeslukumMu O08XUHO0 myriyba i XUueow Macow ma MeHWUMU
wupomHumu ripomipamu 2onosu i mynyba. Ceped Haubinbw Yacmux rnpuyuH
3aaubeni mensm 6ynu susieneHi cradkosi aHomarnii, Wo nepedaromecsi Yepes
nniOHuka, crpudHamnausicmb 00 2e/1IbMiHMOo3i8 ma  iHgeKuitHUX
3axeopro8aHhb.

Knroyoei cnoea: 36epexeHHs1 mensm, niOcucHul nepiod, mM'scHa
xydoba, iH6puduHe, cxpeulyeaHHs

AKTyanbHiCTb. Y M'ACHOMY CKOTapCTBi BMAINATb [6] TaKy O3HaKy, AK
CMepPTHICTb npunnody. 36epexeHHs TenaT A0 BiafyyYeHHs 3HadHo Oinblie
BMMBae Ha cobiBapTiCTb 1 U NPUPOCTY, HiX XXMBa Maca NOToMKiB y 15 micauis,
nig 4ac BignyyeHHs i Buxia Tenat Ha 100 kopiB i HeTenen [5]. Tomy,
BCTAHOBIIEHHS (paKToOpIB, WO BMIMBAOTL HA CMEPTHICTb TENAT € aKTyanbHUM
OS5 M'ACHOro CKOTapCTBa YKpaiHu.

AHani3 ocTaHHiX AocnigkeHb Ta nyonikauin. CmepTHiCTb TenaTt
M'ACHMUX nopig 0O BianyvyeHHs cTaHoBUTb 6nunabko 7 % [2]. Ha nepwi Tpu gHi
nicna oteneHHs npunagae 68 % 3arnbnux. OTeneHHs KopiB YKpaiHCLKOI
M'iCHOT nopoaw y Biui Big 6,1 0o 8 pokiB A03BONAOTb OTpMMyBaTK BinbLue Ha
2,7-21,3 nyHKTM 30epexeHnx MNOTOMKIB [0 BiAJSlyYEHHA TMOPIBHAHO 3
oTeneHHaMn B Ginbll Mi3HbOMY BiUi i MeHwe Ha 0,3-6,5 nyHKTa camoK , Lo
HapoXXyBanu o 3-x pokis [1].

MeTa pocnigXeHHS — BU3HAYUTM OCHOBHI NPUYMHM CMEPTHOCTI TenaT
YKpalHCbKOI M'SICHOI Mopoan B NiACUCHUI nepios.

MaTepianu i wmetoam pocnimkeHHA. [ocnigpkeHHA npoBenu B
nnemiHHoMy 3aBofi «Bons» Yepkacbkoi ob6bnacti. Busunnu BnnvMB Ha
CMEPTHICTb TENAT BiKy 3annigHeHHs Tenuub, HOpMAMHIY, CXpPELLyBaHHS i
auetouii. Ix 36epexxeHHs BU3Havanu 3a BiAHOLLEHHAM BiASlyYeHuUX TenaT o
3ararnbHOI KinbKOCTi HapomkeHunx. [1o MepTBOHAPOLXKEHNX BIQHOCUIU TUX, LLO
HapogMnmMca MepTBMMK abo 3arMHynNu BNpoaoBX 48 roguH Nicrs HAPOAXKEHHS.
BrnsHIoKIiB | ABIMHAT HE BpaxoByBasiw.

PeaynbTatn pocnimxeHHsA Ta ix obroBopeHHA. Koposu y Biui Ao 3-x
POKiB HapOAXyloTb MepTBuXx Tenart Ginbwe Big 2,2 (P> 0,99) oo 5,9 % (P >
0,95) nopiBHAHO 3 cepedHiM NokasHMKOM Mo ctagy. Lle nos'a3aHo 3 Tum, WO
CaMKM y LUbOMY Bili Xo4a i HapOLXylTb MOTOMKIB 3@ MEHLUOI XMBOI Macw,
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npoTe BefMyMHa Ta3oBOro NPOXo4y Yy HUX MeHLe, HiX y gopocnux. binbue
HapOOKEHUX MepPTBUX TENAT Big HeTenen MOSICHIETBCA TaKOX TUM, LLO 1X
OopraHiaMm MnoOBHICTIO He copmoBaHun. KpiMm Toro, y HuUX Mamxke B S5 pasiB
YyacTille CrnocTepiratoTb BaXKKi OTENEHHS, HiXK Y KOpPIiB CTapLUOro BiKY.
36epexeHHs TenaT OO BiAfyyYeHHs y KOpiB, 3annigHeHUX Tenuusamun Big
22 0o 27 wmic. 6inbLwe BignosigHo Ha 5,8 i 3,3 %, Hi>XX y pOBECHULb, AKUX NSIIQHO
OCiMeHUnn B paHHi (4o 22 wmic.) i ctapwi (27 mic. | >) nepiogn (Tabn. 1). Bia
KOpiB, Tenuuammn skux s3annigHunun B 27,1 Mmic. i cTaplle, BNPOAOBX XUTTSH
OTPUMYIOTb MEHLLE oTeneHb BianoBigHoO Ha 47,2 i 11,1 %, HiX BiAg 3annigHeHnX
y paHHi (o 22 wmic.) i cepegHi (22,1-27 wmic.) BikoBi nepiogn. Big kopis,
BBeJEHUX Yy CcTago [0 31-mica4yHOro BiKy, OTpUMYKOTb 3a nepios
NPOaYKTUBHOIO BUKOPUCTaHHSA Ha 1,2 ginosoro tenatu GinbLue.

1. Bik i XuBa maca Tenuub nig 4ac 3annigHeHHA i 30epexeHicTb
npunsoay y Kopis

Mpyna . OTeneHs 3a Bianyyero 36epe>Ke|-!iCTb

Tenmub 3a: lim n KXUTTA Te.J'IFIT y HOTOMKIB
6-mic., ron. | 0o 6 mic., %

Bikom no 22 441 53+05 38+05 71,7

3annigHeHHs, Big 22 po 27 260 40+0,2 3,1+0,1 77,5

MiC. noxan 27 230 36+03 26+0,2 72,2

Maca Tina no 360 202  3,3+0,1 2,6+0,1 78,9

y Billi 18 mic., Big 36100400 174 35+0,3 28+0,5 94,37

Kr noxap 400 144  33+03 2,7+02 81,8

lNpumimka: *** P > 0,999

3annigHeHHss Tenuub Y KiHUi APYyroro Ha no4yaTtky TPEeTbOoro pPOKy
npu3BOOUTb Y NoJanbloMy OO0 3MEHLWIEHHA Yy KOpiB SIK NPOAYKTUBHOrO
BUKOPUCTAHHS, TaK i KiNbKOCTI OTpUMaHux TensaT. Big KoXXHOT KopoBu, BBEAEHOI
B ctago o 31 i Big 31 Ao 36-MicAYHOro BiKy, OTPUMYKOTb OiNIOBUX TENMAT Ha
46,2 i 19,2 % (P > 0,999) GinbLue, Hix Big camok, oTeneHux nicna 36 micsauis.
I3 He3annigHEHNX BYACHO OOPOCHNX Tenuub (PopMyHTLCA KOPOBU 3 HU3LKOIO
MOJIOYHOI MNPOAYKTUBHICTIO. TenaTta, WO 3HaxoOdATbCA Y HWUX Ha nigcoci
noraHo pocTyTb | po3BmBalTbCA. Kpawmm 36epeXeHHAM MNOTOMKIB Ao
BiANYYEHHS XapaKTepusylTbCA KOPOBU, SKi Tenuuamn y Biui 18 Mic. maloTb
XunBy macy Big 361 go 400 «kr. Big HMX 0O BigflyYeHHA OTPUMYHOTb MOTOMKIB
Ginbwe Ha 15,4 i 12,5 %, HiX Big poBecHUUb 3a xuMBOi Mmacu Ao 360 i noHag
400 «r. MNepenyacHe NOKPUTTA Tenuub 3a HU3LKOT XXMBOI Macu 3aTpuMmye ix
PO3BUTOK, CMpPUSiE OTPUMAHHIO OPIOHMX, Mano XUTTe3gaTHUX Tenat i Ao
3HMXKEHHS NPOAYKTUBHOCTI NMOTOMKIB, MOriplye ix 36epexeHHs. 3annigHeHHs
Tenuub XnBok mMacoto y Biui 18 micauiB Big 361 0o 400 kr He BigobpakaeTbCs
HeraTMBHO Ha $KOCTi OTpuMmaHoro Big Hux npunnogy. OTeneHHa y Hux
NnpPoxoasiTb  CaMOCTIMHO, HOBOHAPOOXeHI TenaTta XuttesgaTHi. MonodHicTb
NnepBiCTOK 3abe3neyvye HoOpManbHUIM PICT | PO3BUTOK Npunnoay.

3HMWKEHHA 30epexeHHA TensaT CrnocTepiraeTbCsa 3i 36iNbLUEHHAM BiKY
oTeneHHs matepis. Cepen HapogkeHUx Big kopiB 10-ro oTeneHHsa i cTapue,
cMmepTHIicTb Ha 15,6 % (P > 0,95) Buwie, HixX Big caMok, SKi MaloTb 40 YOTUPbLOX
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oTeneHb. Lle MOACHIETLCH 3HWXKEHHAM XUTTE30aTHOCTI OpraHiaMy Kopis nig
yac cTtapiHHA. BoHa no3HavaeTbCca Ha AKOCTI npunnoay.

Y M'siCHOMy cKoTapcCTBi 36epeXeHiCTb npunnogy AO BiaNly4yeHHS
noninwyeTbcsa cxpelwyBaHHAM (Tabn. 2). 36epexeHHs1 MoOMiICHOro Npunioay Ao
8-MicAYHOro BiKy Kpalle,HiK Big YMCTONOPOOHMX POBECHULb CMOCTEpPIraeTbCs
Bi 3aCTOCyBaHHA NMPOMMCIIOBOro CxXpeLlyBaHHA OyraiB YKpaiHCbKOI M'SICHOI
nopoau 3 CUMeHTarbCbKUMU KOPOBaMM.

2. 36epexeHHn (%) TenaT Big cxpeLlyBaHHSA

Kinbkictb 36epexeHicTb (%)
pyna HOBOHaPOXKEHUX, 00 BiKy, MicC.
ron. 3 | 6 | 8
¥ yKpaltcbkol M'AcHOT x& 1219 89,4 80,1 78,0
YKPaiHCbKOI M'SICHOI
Q@ CMMEeHTanbCbKoi *J' YKpaiHCbKOI 200 940" 880" 860"

M'SICHOT
lMpumimka: *** — P> 0,999

3acTocyBaHHS iHOPUANHIY NPU3BOAUTL A0 3MEHLLEHHS AiNOBOro BUXoay
npunnoay, Ockinbkn iHGpeaHi TenaTa MarTb 3HWXKEHY XUTTE3AATHICTb, Yy TNUBI
00 HECNPUATNNBUX YMOB rofisni Ta yTpuMaHHsa. [lepuHaTanbHa CMEPTHICTb
Buwa BignosigHo Ha 12,0 i 12,3% y TensaT, oTpUMMaHuX Bi4 CMOPIAHEHOrO
crnapoByBaHHSA Ha NpeaCcTaBHUKIB NiHiT, 4O AKOI HaNeXxuwTb MaTn NnpobaHaa i Ha
"nocepegHuka", Hix Big OTPUMaHMX 3a BHYTPILLIHbOMIHINHOIO iIHBpUANHTY [3].

Ha cmepTHiCTb Tenat ocobnmBo BNNMBaKOTbL CNagKoBi aHoMarlil, HociasMun
PELECUBHUX  JNeTarbHUX TEeHIB  SKUX B  OCHOBHOMY €  MNigHUKN.
MocTembpioHanbHa CMepTHICTb NpMNoAy Bapitoe 3anexHo Big 6atbka Big 7
0o 45,5 %. Kpauwye 3bepexeHHs1 40 Biany4yeHHs MaloTb TendaTa, Hapo4KeHi Big
BENTIMKOPOCNNX NAIAHUKIB, BiO AKUX OTPMUMYIOTb HOBOHAPOMKEHUW Npunsig, Wwo
XapaKTepun3yeTbCs BEMUKMMU OOBXMHOK Tynyba i >XMBOK Macol, a TakoxX
MEHLLMMU LWMPOTHUMM NpOoMipamMu ronosu i Tynyba.

CMepTHICTb TENAT 40 BiASy4YEHHS 3aneXuTb Bif CTINKOCTI iX 4O BipYCHOI
Aiaper, iIHgbeKUinHOoro PUHOTpPaxeiTy, naparpuny, pecnipaTopHOro
CUHUUTManNbHOro Bipycy, renbMiHTO3y, pasteurella haemolytica i pasteurella
multocida, koMnnekcy 03HakK pecnipaToOpHUX 3axBOptoBaHb abo "TpaHCNOPTHOI
NUXoMaHkKn".

BucHoBkM i nepcnektmBu. Cepeg (aktopis, WO MO3UTUBHO
BNNMBAOTb Ha 36epexXeHHs TendaT yKpaiHCbKOI M'SICHOI NOpoau, € XmnBa mMaca
(8ig 361 oo 400 «kr) Tenuub y 18 MicauiB i Bik ix 3annigHeHHa (o 27 wmic.),
NPOMUCNOBE CXpeLlyBaHHS, iIHOpUOMHI Ha poaoHavanbHWKa MiHil MaTepi i «Ha
nocepegHuka ».

HeratmBHO BMNuBalTb Ha 36epeXeHHs TenaT BHYTPILWHBbONIHIMHUIA
iHBpunamHr, amuctouis, mana (oo 360 kr) abo Benuka (Binbwe 400 kr) xuBa
Maca Tenvub y 18 micauiB i Bucokun (NoHag 27 mic.) iX BIiK 3annigHeHHsa Ta
3axXBOPHOBAHHS.
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COXPAHHOCTb MACHbBbIX TEJNIAT N OCHOBHbLIE ®AKTOPDI,
BITIUAIOLLME HA HEE

A. H. YrHuBeHko
AHHOMauus. B niepsebie OHU rocre pPOXOeHUs CMepmHOCMb Mmensim
MSICHbIX MOPO0 UMeem 8bICOKUU ypoB8eHb. M3yuyeHue ghakmopos, 8rusiouux

Ha Hee, [10380Jidem pa3pa6omamb MemoObl MOBbILEHUS coxpaHHocmu
npunno@a U CHU3UMb cebecmoumocmab ripupocma.
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UccnedosaHue rnpoesesiu Ha Koposax yKpauHCKOU MSCHOU rnopodbl 8
rnnemMeHHoMm 3asolde «Borns». WU3yyeHo erusiHue »xueol Macchbl MESIOK,
go3pacma ux ornio0omeopeHus, UHbpuduHaa, cKkpewusaHus u AuCMoyuUU Ha
00710 naswiux mesisim om obuwe2o Koru4yecmea poousuUUXCS.

YcmaHoeneHo, 4mo Ha CoXpaHHOCMb mMesiim YKpauHCKOU MSCHOU
rnopoOkl MofoXumersibHO 8rusitom xueass macca mesiok 8 18 mecsues 8
npedenax om 361 0o 400 k2 u so3pacm ux orriodomeopeHusi om 22 0o 27
mec. [losbiuaem coxpaHHOCMb rpursoda MpPOMbILUIEHHOE CKpeuwjusaHue,
UHbpuOuH2 Ha poOoHa4vasibHUKa JIUHUU Mamepu U «Ha [MocpeOHUKay.
HeeamueHoe enusHuUe umerom 6HympusuHelHbIl UH6puduHe, Oucmouyus,
Huskas (0o 360 k2) unu 6onbwas (6onee 400 K2) xueas macca MENIOK 8
go3spacme 18 mecsues, 3aboriesaHusi, nepsoe ornsiodomeopeHue cmapwe 27
mecsues. Jlydwe coxpaHsaomcs mernsma, pPOXOEHHblIe om  KPYMHbIX
npoussodumened, ¢ 6onbwol OrnuHOU myrosuwa U Xugol maccol, a makxe
omHocumersbHO y3Kkol e2onogol u mynosuwem. Cpedu Haubonee dacmebix
npu4yuH eubenu mensam 6binu O0bHapyXeHbl HacrieOCmeeHHble aHomMaruu,
Komopsble rnepedaromcss 4Yepel3 npou3godumernsi, B0CMIPUUMYUBOCMb K
2e/lbMUHMo3am U UHGEKUUOHHbIM 3aboresaHusim.

Knroyeeble cnioea: coxpaHHOCMb mMmesiim, MOOCOCHbIU MnMepuoo,
MsICHOU ckom, uUH6puduH2, CKpew,ueaHusi, ducmouyus

THE FACTORS AFFECTING OF SURVIVAL BEEF CALVES
A. N. Ugnivenko

Abstract. The mortality of beef calves is high in the first days after birth.
Investigation of the factors influencing it enables to develop methods for
increasing the survival of calves and reduce the cost of growing.

The research was conducted on cows of Ukrainian beef breed in the
breeding plant "Volia". The influence of live weight of heifers, the age of their
fertilization, inbreeding, crossbreeding and dystocia on the share of fallen
calves from the total number of births was studied.

It was established that the live weight of heifers at 18 months ranging
from 361 to 400 kg and the age of their fertilization from 22 to 27 months has a
positive effect on the survival of calves of Ukrainian beef breed. The industrial
crossbreeding and inbreeding on the ancestor of the mother line and “on the
mediator” increases the survival of calves. Intra-linear inbreeding, dystocia,
low (up to 360 kg) or large (over 400 kg) live weight of heifers at the age of 18
months, diseases, the first fertilization older than 27 months affects negative.
The calves born from large sires, with a large torso length and live weight, and
relatively narrow head and torso have higher survival. Hereditary anomalies
that are transmitted through the sires, susceptibility to helminth infections and
infectious diseases are the most frequent causes of calves’ mortality.

Keywords: calves survival, suckling period, beef cattle, inbreeding,
crossbreeding, dystocia
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AHomauiss. Y cmammi HageOeHi pe3yribmamu 00CiOXKeHb 2eHemMUYHOI
CMpPYyKmMypu 4omupbox OOCITIOHUX 2Py Ka4yoK rnopodu LllaociHb 3 pi3HOHO Macoro
[auus. Ha ocHoei aHanizy MikpocamenimH{ux Jiokycie 6yrio ecmaHoe/1eHo, Wo
meapuHu, siKi € HociMu iHOugiOyarnbHux anened nokycy APL80, maomb eucokul
piseHb 2emepo3ucomHocmi. Ceped cemu OoChiOKeHUX MiKpocamertimHux
JIOKyCli8 ecmaHOo8/1eHO, W0 MOHOMOpPHUM bys8 nuwe o0uH — APL83. lNoka3HuKu
20M03U20m ma eemepo3usom KOoJueasiuCh 3arieXXHo ei0 epynu ma Jiokycy. Y
oocriidOxKeHUX epyrnax hakmuyHa eaemepo3u2omHicme Konueanacb 6i0 0,333
(epyna |, APL79) 0o 0,7 (epyna Ill, APL23). [lokasHUK o4iKysaHoi
eemeposucomHocmi  bye Hausuwum y sokyci APL23 (0,625-0,866). B
pesynbmami aHanizy iHOeKcy rosiMopghHocmi Halbinbwum rnokasHuk bye ons
nokycy APL23. Y cepeOHbOMYy y KOXHIU 2pyri KiflbKicmb 2emepo3uzom,
Konueanacs 3arnexHo eio epynu eid 66 0o 68 %. BusieneHo, wo 3i 36iribWeHHsIM

© Yeniea A. M., KocmeHko C. O., CeaupudeHko H. I1., JopoweHko M. C., KupueHko
. A. 10., Koponeb 1. B., KoHosan O. M., fly /1., by C., Xyare L., J1i /1., 2018
HaykoBuii kepiBHMK — fokTop GionoriyHnx Hayk, npodecop C. O. KocTeHko
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ocobuH 3 2eHomuriom 101, cepedHili nokasHUK mMacu suys y epyni eio | epynu
(0,413) do IV (0,5) 3pocmae.

OmpumaHi pe3ynbmamu ceid4amp rpo rnepcrieKmueHe 8UKoOpUCMaHHs
UbO20 J1I0KyCy Onsl MOWYKY r08'a3aHo020 3 HUM 2eHa-KkaHOudama, rnosimopgiam
SIKO20 08'si3aHull 3 Macoro sAUUS.

Knrwo4oei cnoea: anas platyrhynchos, nopoda LllaociHb,
MiKpocameslimHi 10Kycu, Yyacmoma anesie, s€4YHa npoOyKmueHicmb

AKTyanbHicTb. Kauyka € BaxnMBuMM [DKeperioM MNOBHOLUHHMX 6inkis
TBapuHHOro noxomxkeHHs, 90 % noronis’a yboro Buay (Anas platyrhynchos)
3ocepemkeHo B KpaiHax Asil  [1], nigepamun cepen skux, 3a gaHnmm GAO
(2015), € Kwutam, B’etHam, Manansia, IHgoHesis Ta iH. KauuHi qanus
nepeBaxatTb Kypsidi 3a po3MipoM, KarnopinHicTio i BMicToM 6inka [2]. Kaukn
SEYHUX NOPIS NPAKTUYHO HEe MNOCTYNalTbCH 3a NPOAYKTUBHICTIO Kypaynm [3].

LliHHICTL sileub nTuuUi yCix BWAiB, nopig, KpociB i reHoTuniB Bigoma 3
BGaraTtbOox NoKasHuKIB. HaricTOTHiLWe Bigpi3HAIOTLCA ANLUSA 3a Macok, 0cobnmBo
y pi3HMX BMAIB NTuui. Tak, Hanpuknag, maca seub AdpuKaHCbLKOro crtpayca
1,4 — 2,0 kr, y rycen uen nokasHuk — 110-200 r, cepeHa Maca sieub Kayok Ta
iHaukiB- 70—100 r, y Kypen pisHoro Biky — 45-80, a nepenenuHi anua marTb
macy 8-15r [4].

MigBMLWEHHA  NPOAYKTMBHOCTI NTULi Ta  36iNblUEHHA  BanoBOro
BUPOBHMUTBA MPOAYKTIB NTaxiBHMUTBA Yy 3HAuYHIA Mipi 3anexaTtb Bif SIKOCTI
nnemiHHol Nty [11]. Y cydacHin reHeTuui BaxnuBy poSfib  Bigirpae
BUKOPUCTAHHA MONEKYNAPHUX Mapkepis [12].

AHani3 ocTtaHHiX pgocnigxeHb Ta nyo6nikadin. MikpocaTeniTHi
MapKepwu BiAHOCATLCA 4O MOHOMOKYCHUX MapKepiB i € KOPUCHUM IHCTPYMEHTOM
ANs AOCNIOAKEeHHS TeHEeTUYHOT PiI3HOMAaHITHOCTI BMAIB, OCKINIbKM BOHM OinbLu
NoniMopdHi, HiX iHLWWI reHeTUYHI Mmapkepn [7].

3a paxyHOK BWCOKOI penpoayKTMBHOI 30aTHOCTI i BiAHOCHO BWCOKOI
3MiHW MOKOMiHb MTULA € 3PYYHOI MOAENIO ANs BUpileHHs BaraTboX NuUTaHb
NPUKNagHoOl Ta  eKCnepuMeHTanbHOl  reHeTukn. [Ona  pauioHanbHOro
BUKOPUCTAHHSA rEHETUYHNX PECYPCIB CiflbCbKOroCnoAapcCbKol NTULI Ha CbOroaHi
AyXe BaXXNMBUMW € AaHi Npo reHeTUYHy CTpykTypy nonynaudin [8,9,10].

MikpocaTeniTHi NoKycu € BUBIPKOBO HENTParibHUMK, O4HAK BOHU MOXYTb
ByTn i3n4HO acouioBaHi 3 NToKycamMu KifibKiCHMX O3HaK. Y 3B'A3Ky 3 UM, Ha
ocobnuBy yBary 3acrnyroBye [AOCHIMKEHHS 3B'A3Ky TEeHOTUMNYy JIOKycy 3
NPOLYKTUBHICTIO NTULL.

MeToro Haworo pocrnigkXeHHA Oyno npoBecTU reHeTUYHUA aHania
Ka4yok nopoan Shaoxing (LLlaocCiHb) 3 pi3HUM piBHEM SE€YHOT NPOAYKTMBHOCTI 3a
19 mikpocaTteniTHuMmn nokycammn. Came us nopoga Hanexmtb OO0 OCHOBHMX
sevHnx nopig Kutato [5]. LHaociHb xapakTepnsyoTbCA BUCOKUMN MOKa3HUKaMmU
NPOAYKTUBHOCTI, Y cepedHboMy ofHa kadyka 3a 500 gHiB gae Big 290 no 310
S€Ub, WO € OAHMM 3 HaMbINbLIKMX MNOKA3HWKIB ONA NTaxiB S€4YHMX nopia.
CepepnHa maca anuga y nopoau LWaociHb ctaHoBUTL 62-68 r [5].

MaTtepiann Ta Metoan pocnigXeHb. [JocnigkeHHA NTULi NPpoBOAUNU
Ha kauyuMHux hepmax komnaHin Zhejiang Generation Biological Science and
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Technology Co., Ltd. Ta Zhuji Guowei Poultry Development Co, Ltd. 3a
nigTpumkn nabopaTtopii Poultry Genetics Laboratory of the Zhejiang Academy
of Sciences (Zhejiang Province, PRC).

Ons pocnigpxkeHHa 6yno BigibpaHo 183 kayku nopoau LWaociHb. byno
30iMCHEHO iHauBIgyanbHUM MeTod O6MiKy Macu 3HECEHMX SIEUb Kadkamu, y
pesynbTaTi AKOro NTULUI0 PO3MNOoAinunu Ha rpynu. Y kadok | rpynn maca anuys
konmeanack Big 60 no 65, y llI-n Big 65 go 70 r, a y lll Ta IV rpynax — Big 70
no 75 i 75 po 80 r BignosigHo. CepegHss maca svuda y OOCRigHMX rpynax
ctaHoBuna: | — 63,63 +0,257 r; Il — 68,04 0,172 r; lll — 72,64 £0,179 Ta y
IV — 77,12 £ 0,277 r. 3BaxXyBaHHs d€Ub NPOBOAMNM HA €MEKTPOHHUX Barax
mMapku JM-A 20001 3 ToyHicTio 0o 0,1 r.

3paskm BeHO3HOI KpoBi gocnigHol ntuui 6ynu BigibpaHi B npobipku, LwWo
mictunu EAOTA emHicTio 3 mn.

MikpocaTeniTHMA aHani3 3a 7 nokycamu 3fiicHioBanu B nabopaTtopil
komnaHii Genery Biotechnology. Onuc HykneoTMaHuX nNOCHILOBHOCTEWN,
BMKOPUCTAHUX ANs aHanisy MikpocaTeniTiB npanmMepis, po3millieHo y Tabnuui 1.

1. Onuc npanmepiB MiKpocaTeniTHUX NOKyCiB

Jlokyc HykneoTuaHa nocnigoBHICTbL NpanmMepa MocnigoBHICTb
S01-F CGCTCTTGGCAAATGTCC
APL2 S01- (CA)15GA(CA)32AAA(CAA)4

R GATTCAACCTTAGCTATCAGTCTCC
S04-F GCTGAGATGCTCCCAGGAC  (TG)15(TC)s(TG). TCCG(TG

APL23  504-R GAAGAGGCAGTGGCAACG ~ BTCTN(TG)CG(TG)(TC)s(

TG,(TC)sTG
S07-F CTGCTTGGTTTTGGAAAGT

APL83  507.R GAATAAAGTAACGGGCTTCTCT AsGAsT(CA)A(CA)e
ApLey _ S08-F GCAGGCAGAGCAGGAAATA oA

S08-R GGACCTCAGGAAAATCAGTGTA 9
APLET S09-F GCAAGAAGTGGCTTTTTTC AC)

S09-R ATTAGAGCAGGAGTTAGGAGAC 12

S10-F TTGCCTTGTTTATGAGCCATTA
APL80  "540.R GGATGTTGCCCCACATATTT (AT)a(GThs
ApL7g  S11F CATCCACTAGAACACAGACATT (TTCONs

S11-R ACATCTTTGGCATTTTGAA

Ha ocHoBi MikpocaTeniTHOro aHanisy BM3HA4YeHO 4acToTy anenen Ta
reHoTuniB gns 7 MikpocaTeniTHMX nokyciB. [loka3HuKM 3aranbHOro 4ucna
anenie  (Na), «kinbkictb reteposuror (Het) Ta romosuror (Homo),
crnocTepexyBaHa retepo3nroTHicTb (Hobs), ouvikyBaHa reTtepo3nroTHicTtb (Hexp)
y rpynax 6ynu obuyucneHi 3a BUKOPWUCTaHHSA nporpamMHoro 3abesneveHHs
nporpamn Genalex 6.5 [12]. lNokasHuk nonimopdpiamy nokycis (PIC) ©ys
po3paxoBaHui 3a gonomoroto nporpamu Cervus Bepcii 3.0.7 [13].

BiomeTpnyHy 0BpobGKYy  ekcnepuMeHTanbHUX  AaHuX  MPOBOAMN
BiANOBIQHO [0 3aranbHonNpuuHATMX MeToamk Ha [1K i3 3acTtocyBaHHAM
nporpamHoro 3abeanedyeHHs MS Excel.
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Pe3synbTatn gocnimkeHHA Ta Ix obroBopeHHA. Cepen 7 OoOCnimKeHNX
MiKpocaTeniTHMX  foKyciB  MOHOMOpdoHMM  OyB  nuvwe oauH -  APL83.
MikpocaTeniTHuin aHani3 gOoCrimKeHUX rpyn TBapuH (Tabnuus 2) cBiguvTb, WO
nokasHuK KinbkocTi anenen (Na) konmeasca Big 2 (APL82 - rpynm |, Il Ta Ill) go 13
(APL23 — rpyna Il). 3a gaHmmun Li Hui-Fang uen nokasHuk gns nokycy APL23
craHoBuB 9 [14]. CepegHe uncno anernis Ha nokyc APL2 y Bcix rpynax BapitoBaB
Big 9 oo 10. Li gaHi BigpisHAIOTLCA Big, pe3ynbTaTiB AOCHIMKEHHSA KayoK nopoam
waociHb 2010 poky [14], Ae BOHO ckragano BCbOro 7 anersis Ha JToKyC.

2. eHeTUYHI NapamMmeTpu YOTUPbLOX AOCHIAKYBaAHUX FPyn KayoK nopoau
LWWaociHb

Mpynun
Nokyc | (n=24) Il (n=66) Il (n =60) IV (n=32)

Na | Het | Homo |Na | Het | Homo | Na | Het | Homo | Na | Het | Homo

APL2 9 14 10 10 42 24 9 35 25 9 20 12
APL23 9 9 15 13 39 27 12 42 18 10 20 12
APL82 2 12 12 2 30 36 2 23 37 3 15 17
APL81 3 10 14 2 26 40 3 25 35 3 14 18
APL8BO 7 16 8 7 45 21 8 40 20 8 22 10
APL79 4 8 16 4 23 43 5 29 31 4 13 19

lNpumimka: Na — 4ncno anenis y nokyci, Het-kinbkicTb retepo3nroT, Homo — KinbkicTb
roMO3uroT

lMOKa3HWKM  NPOAYKTMBHOCTI OCOBWH romMoO3urotT Ta reTeposnroT
KONMBanucb 3anexHo Bif rpynu Ta fnokycy.

HanmeHwe romosurot Oyno BusBneHo y nokyci APL80. Y cepegHbomy y
KOXHIn rpyni 33 % ka4yok Bynm romo3urotamu, a KinbkicTb reTeposunroT, BianoBsigHo,
KonvBanacs 3anexHo Big rpynn Big 66 0o 68 %. Hanbinbwmm nokasHuK
romMo3uroTHocTi ByB y nokyci APL79, y cepeaHboMy BiH cTaHoBMB 61 %.

Moganblimii  aHanis iHaekcy noniMopHoCTi nokycy (Tabnuuya 3),
nokasaB, WO 3i 30iNblUEHHAM cepeaHbol Macu Aruua  Len  MNOKasHUK
3MeHwWwyeTbcs y nokyci APL80. Hanbinbwmm uen nokasHuk 6yB Ans nokycy
APL23.

[[eTepo3nNroTHICTb € OOHUM 3 MOKa3HWUKIB, LLIO BUKOPUCTOBYIOTL AN aHanisy
reHeTu4Horo noniMmopdiamy KoxHoi nonynsuil. Cepen ycix BMBYEHMX NOKYCIB Y
HaLLIOMY OOCHiMKEHHI HaMBULLIMIA NOKa3HMK dhaKTUYHOI retepo3uroTHocTi (Hobs)
maB nokyc APL80 (0,667-0,687). 3a gaHumu Li Hui-Fang [14] nokyc APL80 maB
NOKasHWK hakTuyHoI retepo3nrotHocTi — 0,982, Wo AocuTb BIAPI3HAKTLCA Big
OTPUMaHMX HamMn AaHnx. Taka X TeHOeHUis NpOoCcnigKOBYETLCA | ONA FOKycy
APL81. Y Hawux AOCRIKEHHAX CnoCTepexyBaHOlI reTepo3nroTHoCTi ByB Y
cepeaHbLOMY Onis BCiX gocnigkysanunx rpyn — 0,416, a B gocnimkeHHsax Li Hui-
Fang [14] BiH cTaHOBMB 0,998.
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3. Moka3HMKN reHeTUYHOro nosiMopdiaMy YOTUPLOX FPyn Ka4yok nopoaum
LWaociHb

Mpyna TloKvG [NokasHuk

y y Hobs [ Hexp | PIC

I 0,583 0,784 0,744
Il APL2 0,636 0,709 0,679
11 0,583 0,701 0,669
AV 0,625 0,796 0,760
I 0,375 0,866 0,831
Il 0,591 0,839 0,814
11 APL23 0,700 0,835 0,808
IV 0,625 0,846 0,814
I 0,500 0,454 0,346
Il 0,455 0,413 0,326
11 APLB2 0,383 0,430 0,336
IV 0,469 0,506 0,421
I 0,417 0,479 0,391
Il APL81 0,394 0,385 0,309
11 0,417 0,395 0,327
\Y 0,437 0,454 0,371
I 0,667 0,761 0,709
Il APL80 0,682 0,711 0,663
[l 0,667 0,691 0,635
\Y 0,687 0,685 0,629
I 0,333 0,364 0,336
Il 0,348 0,429 0,401
[l APLTS 0,489 0,515 0,480
\Y 0,406 0,520 0,478

lNpumimka: Hobs - hakTu4Ha reTeposuroTHiCTb, Hexp - odikyBaHa reTeposuroTHICTb,
PIC - ingekc nonimopdHOCTI Nokycy

HanmeHLwe 3Ha4YeHHs rMoKasHMKa (aKTUYHOI reTepo3nroTHOCTI MaB
nokyc APL 79(0,333-0,489). lNMokasHuk nokycy APL82 BapitoBaB 3anexHo Bif
rpyrnv Big 0,383 po 0,500, a y gocnigpkeHHsax 2010 poky [14] ctaHoBuB 0,935,
LLIO 3HA4HO BinbLue Big OTPUMAHNX HUMU OaHUX.

[Moka3HMK O4iKyBaHOI reTepo3nroTHocCTi 6yB HamBuwwmm y nokyci APL23
(0,625-0,866). OdikyBaHa retepo3uroTHicTb gna APL23 y gocnigpxkeHHsx 2016
poky ctaHoBuna 0,747 [8], wo Bignosigae oTpUMaHUM HamMu pesyrnbTaTam.

lNpoaHanisyBaBLUN MOKA3HUKN TEHETUYHOI PISHOMAHITHOCTI YOTUPbOX
rpyn Kavok, M1 BUPILLIUNKW AeTanbHO PO3rnaHyTM UMOBIPHICTb BNIIMBY MEBHUX
anenis niokycy APL80 Ha sie4yHy npoayKTUBHICTb Kayok nopoaun LaociHb. Tak
AIK LIeW NOKYC Bipi3HABCH OOCUTb BUCOKMM PiBHEM reTepOo3UroTHOCTI Ta YiTKUM
3HWXKEHHAM iHAeKcy nonimopdHocCTI fokycy Big | go IV gocnigHux rpyn.

HetanbHun aHani3a yactot anenis nokycy APL80 (puc. 1) y gocnigHux
rpynax nokasas, L0 YyacToTa 0cobuH aki Hecnn anenb 101 36inbLliyBanacs Big
| rpynn (0,413) po IV(0,5). Kinbkictb romo3unot 3a anenem 101 y | rpyni
craHosuna 0,171, y Il - 0,193, y lll - 0,201, a y IV - 0,250. Lli gaHi nokasytoTb,
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Wo 3i 36iNblEeHHSAM KinbKOCTi 0COOMH, SKi HecyTb uUen anenb Yy rpyni,
CNOCTperiBcs pPiCT cepeaHbOoro 3Ha4eHHss Macu AnLs.

Puc. 1. YacTtoTu pisHux aneniB nokycy APL80

[MpoBeoeHnn HamMy MiIKpocaTeniTHAN aHarni3a rpyn Kayok 3 pPi3HOM
CepedHbOld Macow Anusa AaB  3MOry OTpuMaTtyv  OaHi nNpo  MOXINUBUK
B3aeMo3B’si30k anens 101 3 npoAykTuBHICTIO nTuui. Lle gae MoxnuBocTi
nobyaoBu cenekuinHux nporpaMm y MambyTHbOMY Ha OCHOBI OTPUMaHMX
pesynbTaTiB, 32 BAKOPUCTAHHA NOSTIMOPMHNX NOKYCIB Ta NpUBaTHUX anenis.

BucHoBKM Ta nepcnektuBu. PesynbTatn OOChiIKEHb NigTBEpAUU
BUCOKUW PiBEHb MONIMOPMPI3MY BMKOPUCTAHUX HaMU MiKpocaTeniTHUX FoKyCiB
Yy Ka4yoK nopoau WaocCiHb. Y OOCHiMKEeHUX rpynax paktnyHa reTepos3uroTHICTb
konueanacsb Big 0,333 (rpyna |, APL79) go 0,7 (rpyna Ill, APL23).

lNpoaHanizoBaHo noniMopdiam MikpocarteniTHoro nokycy APL80 Ta
ineHTudikoBaHo 7 anenis ang rpynu |, rpynu |l Ta 8 gna rpyn I, IV.

BctaHoBneHo, wo 3i 36inbweHHaAM 4vactotv anens 101 y rpynax
30inbwyBaBca cepefHin nokasHWMK Macu. TobTo, OCOOWMHKM, WO Manun uen
anenb manu 6inbLly Macy anus.

OTpuMmaHi pesynbTaTi cBig4aTb NPO NEPCNEKTUBHE BUKOPUCTAHHS LIbOro
NOKYCYy ANSA MOLUYKY MOB'A3aHOro 3 HUM reHa-kaHamaaTa, noniMopdism siKoro
NoB'A3aHMI 3 MaCO ANLA.
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MWKPOCATEJIUTHbIU AHANU3 nonynAuMn YTOK C PA3HbIM
YPOBHEM ANYHOU NPOAYKTUBHOCTH

A. M. Yenwura, C. A KocteHko, H. 1 CenpunaeHko, M. C. [lopoLueHKo,
A. 0. KupueHko, . B Koponb, O. H KoHoBan, J1. Jly, C. by, Ll. XyaHr, J1. Jin

AHHOMauyusi. B cmambe npusedeHbl pe3ynbmamel uccriedosaHul
2eHemuyeckol cmpykmypbl 4Yembipex uccriedoeamersnibCKUX 2pyrn YmokK
nopodbl llaocuHb ¢ pasHoU Maccou s[uuya. Mcronb3ys — aHanus
MUKpocamersnnumHbiX J10Kyco8 Obi/io yCcmaHOBMIeHO, YMmO KO/u4ecmeo
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JKUBOMHbIX, KOMOpbIe S671somcsi Hocumernsamu uHouesudyarsbHbIX annesned
nokyca APL80, umerom ebICOKUU ypo8eHb 2emepo3u2omHocmu. BbisierneHo,
umo c ysernu4yeHuem ocobel ¢ ceHomuriom 101, cpedHul rnokaszamersib Macchbl
[liya 8 epynne sospacmaem.

lMosnydyeHHble pe3yribmambl ceudemesibCmeaytom O MNepcreKmueHOM
UCronb308aHUU 3Mo20 JIoKyca Onsi rnoucka cesi3aHHo20 C HUM 2€Ha-
kaHOuOdama, nosiuMopu3M Komopoz2o cesi3aH ¢ Maccol fdua.

Knro4yeenlie cnoea: anas platyrhynchos, nopoda LlaocuHb,
MUKpocamesiumHble JIOKyChbl, Yyacmoma annened, fUYHas
npooyKmueHoCmMb

MICROSATELLITE ANALYSIS OF DUCK POPULATIONS
WITH DIFFERENT LEVELS OF EGG PRODUCTIVITY

A. M. Chepiha, S. O. Kostenko, N. P svyrydenko, O. Konoval,
M. S. Doroshenko, A. Yu. Kyryienko, P. V. Korol, L. LU, X. Bu, X. Huang, L. Li

Abstract. This study is aimed to conduct a genetic analysis of Shaoxing
breed ducks with different levels of eqgg production for 19 microsatellite loci. The
total number of the Shaoxing breed was selected 183 ducks. Based on the result
accounting for the mass of demolished eggs were formed four experimental
groups with different eqg masses. In the ducks of the | group, the egg mass
fluctuated within 60-65 g, in II-th from 65-70 g, and in groups Il and IV-from 70- 75
and 75-80 g, respectively. On the average, this indicator in groups was: | - 63,63 +
0,257 g; Il - 68.04 + 0.172 g; lll - 72,64 £ 0,179 and in IV - 77,12 £ 0,277 g. Based
on the microsatellite analysis, the frequency of the alleles and genotypes of the
seven microsatellite loci in the animals of the experimental groups - APL2, APL23,
APL83, APL82, APL81, APL80, APL79 - was determined. Among the seven
studied microsatellite loci, it was found that only one was monomorphic - APL83.
The number of alleles (Na) varied in groups of 2 (APL82 - groups I, Il and Ill) to 13
(APL23 - group Il). The homozygote and heterozygote varied according to the
group and the locus. On average 33% of ducks were homozygotes, and the
number of heterozygotes ranged from 66 to 68%. The highest homozygosity rate
was observed in the APL79 locus, on average it was 61%. In the studied groups,
the actual heterozygosity varied from 0.333 (group I, APL79) to 0.7 (group Il
APL23). The highest index of actual heterozygosity (Hobs) had the locus APL80
(0.667-0.687), the smallest value of the actual heterozygosity index had the APL
79 locus (0.333-0.489). As a result of the analysis of the polymorphic index, the
APL23 locus was the largest indicator.

It was found that with the increase of individuals with genotype 101, the
average weight of eggs in the group from group | (0.413) to IV (0.5) increases.

The obtained results indicate the prospective use of this locus for the
search for a candidate gene, the polymorphism of which is related to the
weight of the egg.

Keywords: anas platyrhynchos, Shaoxing breed, microsatellite loci,
frequency of alleles, egg production
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YOK 636.92

NMPOAYKTUBHI TA EKCTEP’EPHI BNIACTUBOCTI KPONIB
NMPABATBKIBCbKUX NMIHIN MATEPUHCBKOI ®OPMU
TA BATbKIBCbKUX ®OPM KPOCY «HYLA»

T. B. AKYBELDb, CTyD,eHT* mMarictpartypu
B. M. BOYKOB, kaHouaaT cifibCbkorocnogapCbknx Hayk, 4oUeHT kadeapu
reHeTuKK, po3BeaeHHs Ta 6ioTexHonorii TBapuH
HauioHanbHuli yHisepcumem 6iopecypcie i npupodokopucmyeaHHs!
YkpaiHu
B. A. APOBWMW, ronoBHMi TeXHOMOr
TOB «Kpounikoghgh»
Email: tarasyakubets@gmail.com

AHomauis. Y cmammi HageO0eHO pe3yribmamu OUiHKU MpoOyKMUBHUX
ma eKcmep’epHUX O3HaK Kpornie rnpabambKi6CbKUX HiHIU MamepuHCbKOI
opmu ma 6amebkiecbkux ¢hopm kpocy «HYLA». BcmaHO8reHO 3Ha4YeHHs
makux cesfiekuiliHUX O3Hak: Xxuea maca, npsma 0oexuHa myrnyba, obxeam
epyOeli 3a Jjionamkamu, WupuHa ronepeky, IHoekc 36umocmi, o06’em
esikynamy, 6azamonsioHicmb ma 36epexeHicmb KposieHsIm 00 8i0r1y4YeHHS.

LocnidxeHHs1 nokasanu, wo camui bamekiecbkoi gpopmu HYLA MAX
marome Ha 1,25 ke (p < 0,001) 6inbwy xugy macy, HiX camyi npabambKieCbKOI
niHiT mamepuHcbkoi ghopmu HYLA GPC. KoegbiuieHmu miHnueocmi 0OaHoi
O3HaKu 8 0b0ox 2pyn camuie Masnu HU3bki 3Ha4yeHHsT — 8,38 i 9,68 % 8idroesioHo.

AHanisyro4u rnokasHuUKU xueoi macu i ripomipie mina camuub HYLA GPD
ma HYLA NG, cymmesoi pi3Huyi ecmaHoerieHo He 6yno. OOHakK, 3a
6azamonrnioHicmto camuui mamepuHcbKkoi ¢gpopmu HYLA NG nepesaxanu
KporiemamokK npabameKi8CbKoi iHii MamepuHcbkoi ¢popmu HYLA GPD Ha
1,68 eonie (p < 0,001).

BcmaHoerieHo  QocmoeipHi  KOpesisauiliHi -+ 38’43KU  MiXX — O3Hakamu
npodykmusHocmi ma rpomipamu mina Kporsnis, 3okpema, y camuie HYLA GPC
MDK XKUBOKO Macoro ma WwupuHor nornepeky — r=+0,654 (p < 0,001); y camuig
HYLA MAX mix xueorw macoww ma obxeamom epydeli 3a nonamkamu —
r=+0,708 (p <0,001); y camuyb HYLA GPD wmix wWupuHOK ronepeKy i
6acamonnioHicmio — r=+0,445 (p <0,05); y camuupb HYLA NG mixX xueor
macoro i 36epexeHicmro KposieHssm 00 g8idny4yeHHss —r = - 0,158.

3a pesynbmamamu OocCniOXeHHs 8usiernieHo eupasHy ougepeHuiauito
ma cneujanizauito niHid Kposie, wo 6panu yd4acmb 8 CMEOPEHHI Kpocy
«HYLA».

Knouyoei cnoea: kposi, kpoc «HYLA», npabambkiecbki niHii,
6ambkiecbki gpopmu, NpoOyKmMueHicmb, ekcmep’ep

. © Skybeup T. B., boukos B. M., 2018
HaykoBuiA kepiBHMK — KaHOWAAT C. . HayK, goueHT B. M. bouykoB
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AKTyanbHicTb. 3abe3neyeHHs HaceneHHa NPOoAYKTaMM XapyyBaHHS €
OCHOBHUM 3aBaHHSAM, AKe MOKnageHO Ha ranysb TBapUHHWULUTBA YKpaiHu Ta
CBiTy. 3Baxalunm Ha gediunt Oifika TBApPWUHHOrO MOXOOXKEHHA Yy CBITi, BCe
BiNbWOro 3Ha4YeHHs1 Yy BUPpIWEHHI uiel npobnemu HabyBae KponiBHULTBO.
3aBasikm  cBoiM  BionoriyHMM  0CoBGNMBOCTSIM  KpOni  34aTtHi  iHTEHCUMBHO
HapoLlyBaTh XUBY Macy, (opMyruM npu LbOMY BWCOKOLIHHE, MOXWUBHE,
aieTnyHe  M'aco.  [ona  nNpUCKOpeHHs LbOro npouecy ceriekuioHepamu
CTBOPHOIOTLCA KPOCU PI3HUX JTiHIN YNCTONOPOLHMNX KPOSiB, AKMM BlacTMBI BULLA
eHepris pocTy, Kpawii M’SICHI SIKOCTi Ta HWXYi BUTPATU KOPMIB Ha OANHULIO
npoaykuil. JocnigkeHHs rocnogapCbKO-KOPUCHUX O3HaK 6aTbKiBCLKMX GhopMm
Ta npabaTbKiBCbKNX MNiHIN KpOniB, AKi NpuAManu y4acTb B CTBOPEHHI KpocCy,
[acTb MOXIUBICTb BUSABUTU  3aKOHOMIPHOCTI MPOAYKTUBHOCTI Yy  KpOniB
oiHanbHoro ribpuay.

AHani3 ocTaHHIX gocnigxeHb Ta nyb6nikauin. Po3BeaeHHs Kponis 3a
NiHiSMK € BULWOK (POPMOI0 MfEMIHHOT poBOTM B KPOMIBHULUTBI. Y NpoLeCi
poboTK 3 MiHIAMM KPOIIB 3aCTOCOBYIOTb PO34iNbHY cenekuito 6aTbKiBCbKMX Ta
MaTEepPUHCBKUX MNiHiK, AKa 003BOSISE NIATPUMYBATU OOCTATHIO reTePO3UTrOTHICTb
KponiB, L0 BaXNMMBO 3a CTBOPEHHS Kpocy niHin [6]. Kpocu kponis
CTBOPIOIOTLCA METOAOM CXpPELLYyBaHHA TBAPWH, SIKi HanexaTb OO0 Pi3HUX MiHINn,
B OCHOBi $IKOFO NEXWUTb CTBOPEHHS npabaTbKiBCbKOro i 6aTbKiBCbKOro ctaj
KponiB. BogHoyac B 6aTbKiBCbKMX MiHIAX Biabip NpoBOAATb 3a CKOPOCHIMICTHO
MOJSIOZHSKa, ONSlaTo KOPMY, M’ACHUMWN AKOCTSAMW, TOAI K B MaT€PUHCBKUX —
3a baraTonnigHicTio, MONOYHICTIO Ta 36epeXxeHicTio MonogHsika [7].

Lebas Ta iH. [1] BBaXaloTb, LLIO 3@ CTBOPEHHSA KPOCIB KPONiB BigAMIHHOCTI
MK TBapuvHamMu MO3UTUBHO BMNNUBaOTb Ha NposiB edqeKkTy rereposncy B
ribpngHOro MosnoaHska, WO NiABULLYE MOro XXUTTE3OATHICTb, iIHTEHCUBHICTb
POCTY Ta MPUCTOCOBAHICTb.

Kpoc «HYLA» ctBopeHun y ®paHuil komnaHieto «Eurolap».
CenekuiHnin LLeHTp KoMNaHil peani3ye KnieHTam Ans BUPOLLYBaHHS KPONEHAT
diHanbHoro ribpuay, a TakoXk noronie’s GaTbKiBCbkMX ¢opM Ans Moro
otpumanHs — camuia HYLA MAX i cammnub HYLA NG. NoTOMCTBO UMX TBapWH
Ma€e TaKi 3Ha4YeHHs XMBOI Macu: Nig vac Biany4veHHi B 35 gi6 — 995-1085r; y
Bilui 42 nobun — 1310-1450 r; y Biui 63 gobun — 2225-2355 r; y Biui 70 gi6 (Npwu
3aboi) — 2550-2635 r. CepegHboO000BUI MPUPICT KPOMEHAT hiHANbHOMO
ribpnay Big BignydYeHHs [o 3abot cknagae, B cepeaHbomy, 43 r. Bce
noronis’a cenekuinHoro ueHTpy «Eurolap» ouiHeHe meTtogoom BLUP, wo
MICTUTb TaKOXX EKOHOMIYHI NoKa3HuKK [9].

Metoto poboTn € [JocnigKeHHs NPOAYKTUBHUX Ta €EKCTep’EpHUX
ocobnmMBOCTEN KposniB NpabaTbKiBCbKMX TiHIK  MaTepuHCbKol dopmu Ta
GaTtbkiBCbknx dopm kpocy «HYLA» Ta BUABNEHHSA KOPENSAUIMHMX 3B’SI3KIB MiXK
AOCNIAKYBaHUMN O3HaKaMW.

MaTepianu i meToau pocnigxeHHA. [ocnimgkeHHA NPOAYKTUBHOCTI Ta
ekcTep’epy KponiB npabaTbKiBCbKMX MiHIM  MaTepuHCbKOT opmu  Ta
BaTbkiBCbKMX (hopM kpocy HYLA BrkoHyBanuck B ymoBax TOB «Kponikodd»,
L0 3HaxXoanTbCs Y C. IBaHbKM MaHbKIBCLKOro panoHy Yepkacbkoi obnacTi. Y
pocnigi 6ynu 3agisHi HacTynHi rpynu TBapwH: camui npadaTbKiBCbKOT MiHil
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maTtepuHcbkol coopmn HYLA GPC (n = 50), camuui npabaTbKiBCbKOI MiHil
maTtepuHcebkoi gopmn HYLA GPD (n = 25), camui 6atbkiBcbkol hopmm HYLA
MAX (n = 50) Ta camnui matepuHcbkol popmu HYLA NG (n = 50) ¢iHanbHoOro
riopnagy. Ha momeHT npoBeaeHHsa gocnigpkeHHs Bik camuis HYLA GPC, HYLA
MAX Ta camuub HYLA GPD ctaHoBuB 24 micaui. TBapuHM yTpMMyBanucb B
MPOMUCNOBUX  KMiTKAX B  3aKPUTUX MPUMILLEHHSX 3  perynboBaHuMM
MiKpoknimaTom. roaiBnsa 3gincHioBanacb KombikopMmamu, siki 3a eHEPreTUYHO
LIHHICTIO Ta NOXUBHICTIO BignosiganyM Hopmam rogisni Kposi..

Mig Yac JocnimKeHHs1 Y KOXXHOI TBapUHW BU3HaYanm Taki NOKa3HWUKUK: XMUBY
Macy — LUIISAXOM 3BaXKyBaHHA Ha eNeKTPOHHMX Barax paHKoM A0 rofisni 3 TOYHICTIO
0o 0,01 kr [4]; npsiMy JOBXMHY Tynyba — BUMIPHOBaHHAM BiACTaHi MiXK MOTUITUYHUM
rpebeHem i KopeHeM XBOCTa MIPHOK CTPIYKO; 0OXBaT rpyaen 3a nonatkamm — y
MAOWMHI, OOTUYHIM OO0 3afHIX KyTiB NONATOK MIPHOK CTPIYKOK);  LLUMPUHY
nonepeKky — y Toukax, NpunernmMx Ao KosiHHMX cyrnoBiB wWTaHreHumpkynem [2, 8].
Ona xapaktepuctukn Tuny OyaoBum Tina po3paxoByBanu iHAEKC 30MTOCTI, AKui
BM3HA4Ya€eTbCA $IK BiACOTKOBE BiOHOLIEHHA obOXBaTy rpyden 3a nonatkamm o
NpsiMOi AOBXMHKU Tyny6a [5]. OB’em eskynaTy camuis, baratonnigHiCTb camuub Ta
30epexeHiCTb KPONEHAT A0 BiANyYEeHHs BM3HA4Yanucst 3a JaHUMKU 300TEXHIYHOMO
06niky. BiomeTpnyHy 0BpOBKY OTpMMaHUX pesynbTaTiB Ta KOopensuinHuiA aHani3
npoBoamnu 3 BuKopuctaHHam [MK y TabnuyHomy npouecopi MS Excel 3a
NPUAHATUMW MeToauKamu [3].

PeaynbTatn pocnigkeHHA Ta iX oOGroBopeHHs. [ocnigpkeHHs 3
BUBYEHHSA NPOAYKTUBHOCTI Ta ekcTep’epy kponis kpocy «HYLA» posnoymHanu
i3 BCTAHOBJIEHHS 3HaYeHb XWMBOI Macu, MpPoMipiB Tina Ta ob’eMy eaKkynaTy
camuiB npabaTtbkiBCbKOI MiHii MaTepuHcbkoi dopmn HYLA GPC Ta camuis
6artbkiBcbkol dpopmn HYLA MAX. PesynbTaTtv OOCRIOKEHHA XMBOI Macw,
npomipiB Tina Ta o6’emy esikynaTy camuiB HaBegeHo B Tabnuui 1 Ta 2.

1. XXuBa maca, npomipu Tina ta 06’em esakynaty camuis-nnigHukis HYLA
GPC (n=50)

Osnaka BiomeTpu4Hi BENUYMHMU

M+m | Lim | oxm, | Cutme, %
>Kuea maca, kr 5,28 + 0,07 4,30-6,64 0,51+£0,05 9,68+0,97
rpAma foBxwHa 49,08+0,25 44,5-540 1,80+0,18 3,6+0,37
Tynyba, cm
O6xBar rpyaew 3a 38,49+£0,28 34,5-43,0 1,99+0,20 5,17 +£0,52

nonaTtkamu, cMm

LUnpuHa nonepeky, cm 7,73 £ 0,07 6,60-9,00 0,52+0,05 6,76 +0,68
IHaekc 3butocTi, % 78,50+ 0,65 69,6-88,8 4,59+0,46 5,84 +0,58
O6’eM eskynsaTy, cM° 0,75+ 0,04 0,1-1,0 0,25+0,03 33,65+ 3,36

Ak BuMAHO 3 pgaHux Tabnumui 1, cepegoHs kKuBa Maca camuiB
npabaTbKiBCbKOI MiHii MaTepuHCLKOT hOpMKN CTaHOBUTL 5,28 Kr 3a KONMBaHb
Big 4,30 no 6,64 kr. BogHovac cnif 3a3Ha4vynTu, WO MIHNUBICTb AAaHOI O3HAKU €
HW3bKOKO | cTaHOBUTL 9,68 %, LLO BKa3ye Ha BUCOKY KOHcosigaLito TBapuH 3a
JAaHo0 O3Hakow. IHaekc 36uTtocTi, akmn ctaHoBuTb 78,50 %, cBiguUTb, LLIO
camui gaHoi rpynu 3a Tmnom OyoBum Tina BiAHOCATLCA 40 EMPUCOMHOIO TUMy,
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MaloTb OKPYIfniA, OeLlo BUOOBXKEHUI TyNy6 Ta B Mipy BUpaXKeHi M’iCHi (hopMu.
O6’eM esikynaTy, B cepeaHboMy, cTaHoBUTb 0,75 cm®, koediLieHT BapiaLii 3a
AaHOK O3HAKOK € BUCOKUM i 3HaxoauTbcst Ha piBHi 33,65 %.

2. )XuBa maca, npomipu Tina ta o6’em esakynaTty camuiB-nnigHukis HYLA
MAX (n = 50)

Oshaka biomeTpn4Hi BENNYNHU
M+m | Lim | oxm, | Cvixmec, %
XKnea maca, Kkr 6,53+0,08* 5,14-8,20 0,55+0,06 8,38+0,84

[Mpsima goBxunHa
Tynyba, cm
Obxsar rpynei 3a 4167+032 375-475 228+028 547 +055
nonaTtkamum, CM

LUnpuHa nonepeky, cm 8,75+0,08* 7,70-1040 0,54+0,05 ©6,1510,62

lHaexc 36utocTi, % 81.80 £ 0,63 751’7?0‘ 443+044 541+051

O6’em eskynaTy, cm® 0,83+0,03 040-100 0,22+0,02 26,21 £0,02
lMpumimka: * — p < 0,001 nopiBHaHO 3 camuamm HYLA GPC

50,97 £ 0,34 46,0-550 2,40+0,24 4,71+047

AHania nokasHWKiB MNPOAYKTUBHOCTI camuiB OGaTbkiBCbKOI  dhopmu
CBigYUTb NPO Te, WO IX XMBa Maca AoctoBipHO (p < 0,001) nepeBuLLyeE XuBy
Macy camuiB npabaTtbkiBCbKOT NiHiT Ha 1,25 kr i, B cepegHbOMy, CTaHOBUTb
6,53 kr. Npama goexuHa Tynyba i obxeaT rpygen 3a nonatkamu camuis gaHol
rpynu mMaroTb BinbLui 3HavyeHHs, HixX y camuis HYLA GPC Ha 1,89, 3,18, 1,02
CM BignoBigHO. 3a eKkcTep’epoM Ui TBapUHM MacuBHiWi, Tyny6 y Hux 6inbLu
UUNIHOPUYHWA, 30UTUIA, Y HUX BIAMIHHO BUpaxeHi M’scHi opmu. OB’em
eskynaty B camuyis HYLA MAX ctaHosuTb 0,83 cm®, wo Ha 0,08 cm® GinbLue,
HiXX y camuiB HYLA GPC.

3. NMpoaykTnBHicTbL Ta npomipu Tina camuub HYLA GPD (n = 25)

Oshaka BiomeTpu4Hi BENMYUHU
M+m | Lim | o+tm, | Coxtmc, %
XKnea maca, Kkr 5,10 £ 0,08 4,50-5,95 0,39+0,05 7,58+1,07

Mpama gosxunHa
Tyny6a, cm
ObxBar rpynen 3a 35,36 + 0,27 32,00-38,00 1,34+0,19 3,80 % 0,54
nonartkamu, cm

LLinpuHa nonepeky, cMm 6,78+0,10 5,40-760 0,49+0,07 7,201,002
IHaekc 36utocTi, % 76,14 £+ 0,82 68,10-82,60 4,11+£0,58 5,40+0,76
BaraTtonnigHicTtb, ron 8,39+0,19 3,00-15,00 3,02+0,13 35,95+1,58
36epexeHicTb

KpPONeHAT o 90,92 +2,05 50,0-100,0 12’321
BiANy4YeHHs, % ’

46,50 £ 0,32 43,50-51,00 1,59+0,22 3,41+0,48

11,03 + 1,56

MopiBHiOlOUM AaHi Tabmmup 3 i 4, y SIKMX HaBEOEHO MOKA3HUKM
npoayktuBHocTi Ta npomipiB Tina cammup HYLA GPD i HYLA NG moxHa
CTBEPPKYBaTH, LLO 3a XMBOK MacoK Ta MpPOMipaMu Tifla CYTTEBOI PI3HULI MiXK
KponemaTtkamu OBOX rpyn HemMae, ogHak 3a GaraTonnigHiCTio Ta 30epexeHicTio
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KpONeHAT A0 BianyyYeHHs caMuLi MaTepuHCLKOI hopmm nepesaxaroTb Ha 1,58 ron
(p<0,001) Ta 3,34 % sBignosigHo. KoediuieHT MIHNIMBOCTI 3a BKasaHUMU
O3HaKaMy MaroTb BUCOKI 3HaYEHHS, LLO CBIAYMTb MPO BB Ha HUX NapaTuUnoBuX
doakTopiB. 3a eKcTep’epoM AaHi KpornemaTku noAibHi Mk coboto, MatoTb AELLO
BMOOBXEHUN Tyny6 3 LUMPOKOO NOMEPEKOBOID YaCTUHOKD Ta KOPOTKMMM KiHLiBKaMW.

4. NMpoaykKTUBHICTL Ta npomipu Tina cammub HYLA NG (n = 50)
biomeTpu4Hi BENNYNHMK

OsHaka ‘

M+m Lim | o+ftm, | C,tme, %
YKvBa maca, kr 517+006 406—583 042+004 802080
lpsima noskuHa 4722+031 430-515 216+022 457 +0.46
Tynyba, cm
Obxsar rpynei 3a 3571+028 315-405 199+020 559056
nonaTtkamum, CM
LUnpuHa nonepeky, cm 7,21 + 0,06 6,10-7,80 0,43+0,04 5,98+0,60
lHaexc 36utocTi, % 75.70 £ 0,59 635020‘ 419+042 553+055
BaratonnigHicTs, ron 9,97 + 028*  4.00-16,00 2,67 +020 26,76 +1,99
36epexeHicTb 51 70—
KPOMEHSIT 0 94,26 + 1,02 100,00 971+0,72 10,30+ 0,77

BignyvyeHHs, %

lMpumimka: * — p < 0,001 nopisHsHO 3 camuusammn HYLA GPD

3 MeTOol BCTAHOBJSIEHHSI B3aEMO3B’A3KY MK O3HakaMu MpOAYyKTUBHOCTI
Ta npomipamu Tina KponiB npabaTbKiBCbKUX MiHiA MaTepUHCBLKOI dhopMn Ta
BaTtbkiBCbkOl ¢bopmMu Oyrio npoBedeHO KopendauiiHuin aHanis, pesynbTaTu

SIKOro HaBeeHi B Tabnuuax 5i 6.

5. KoedidieHTH kopensauil Mixk 03HakamMu NPoOAYKTUBHOCTI Ta npoMipamMu

Tina camuiB-nnigHuKie HYLA

O3Haku, L0 KOPEenoTb

3HauveHHs koediuieHTa kopensauil, r £ m,

HYLA Max HYLA GPC
XKuBa maca — npsama goexuHa Tynyba +0,412 £ 0,117* + 0,476 £ 0,109*
XKnea maca — obxeat rpygem 3a +0,708 £ 0,071* +0.733 £ 0,065"
nonaTtkamm
XKnea maca — wnpuHa nonepeky + 0,355 £ 0,124** + 0,654 + 0,081~
YKnea maca — o6’em edakynaTy +0,173 £ 0,137 - 0,056 + 0,141

Mpsima gosxunHa Tynyba — o6’em
esaAKynsaTy

O6xBar rpygew 3a nonatkamv — o6’em
esaAKynaTy

LLinpuHa nonepeky — o6’em eskynaTy

+ 0,250 £ 0,140

+ 0,097 £ 0,122
+ 0,368 + 0,133**

+ 0,036 £ 0,141

- 0,177 £ 0,137
- 0,163 + 0,138

lNpumimka: * — p < 0,001; ** - p < 0,01

3a pospaxyHKy KoediuieHTIB kopensuil MK O3HakamMy MPOAYKTUBHOCTI Ta

npoMmipamn Tina camuiB npabaTbKiBCbKOI

niHiT

MaTepPUHCLKOI

dopMmn  Ta

BGaTbKIBCbKOI (hOPMM BCTAHOBMEHO, LLIO MiXK TX XKMBOKO MAcoto Ta npomipamu Tina €
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NPSIMUIA CepeHiv | CUITbHUIA OOCTOBIPHUIA KOopensuiiun 3B'a3ok. Y camuis HYLA
MAX MK XMBOK Macol Ta 06'EMOM esiKynsiTy BUSIBNEHO CrnabKuin NO3UTUBHUI
3B'A30K — r = +0,173, Togi sk y camuis HYLA GPC mik gaHnmmn o3Hakamm
BMSIBUBCS CNabkui HeraTmBHU 3B'a30K — r = -0,056. B 06ox BMnagkax koedilieHT
Kopensuii He Mae AOCTOBIPHOrO 3HaveHHd. Cnig BigmiTitK, Wwo y camuie HYLA
MAX MK wWuprHOO nonepeky Ta OB'eEMOM esikynsaTy BUSIBIEHO CepeHin
No3UTUBHUKM 3B'A30K — r = +0,368 (p <0,01), Wo CBiAYMTL NPO BMSIMB BKa3aHOro
NpoMipy Ha 06’eM ofep)KyBaHOI Bif, LIMX caMLiB CepMMU.

6. KoediuieHT kopensadil Mixk o3HakamMu NPOAYKTUBHOCTI Ta npomipamu
Tina kponematok HYLA

3HauyeHHs KoedilieHTa kopenauii
O3Haku, Lo KopenoTb Piu P Hil,

r+m,
NG | GPD
XKnea maca — npsma gosxuHa Tynyba +0,464 +0,111*  +0,531+£0,177**
XKuea maca — obxsart rpygen 3a +0.454 £ 0,112 +0.302 £ 0,199
nonaTtkamu
XKnBa maca — wnpuHa nonepeky + 0,485 £ 0,108 + 0,136 + 0,207
>KnBa maca — 6aratonnigHicTb - 0,009+0,141 + 0,178 £ 0,205

Mpama poexuHa Tyny6a —
OaraTonnigHicTb
Obxaar rpypev 3a nonatkamy — +0,047 £+0,141  +0,194 £ 0,205
OaraTtonnigHicTb
LLinpnHa nonepeky — 6aratonnigHicTtb +0,159+0,138 + 0,445+ 0,187***
)Kmsa mMaca — 36epexeHiCTb KponeHAT o -0,158+0.138 - 0,426 £ 0.189***
BiOANy4YEHHS
Mpsima goBxuHa Tynyba — 36epexeHicTb
KPONEHAT A0 Biany4eHHs
LLnpnHa nonepeky — 36epexeHicTb
KPONEHAT A0 Biany4eHHs
Obxsar rpynei 3a nonarkami — +0,065+0,141  +0,002 + 0,209
30epexXeHiCTb KPONEHAT A0 BiAnyYeHHs

lNpumimka: * — p <0,001; ** - p <0,01; *** - p < 0,05

+ 0,167 £ 0,137 + 0,065 £+ 0,208

+0,119+£ 0,139 - 0,181 £ 0,205

- 0,029 £ 0,141 - 0,128 + 0,207

HaHi Tabnuui 6 ceigyaTb Npo HasiBHICTb gocToBipHMX (p < 0,001)
cepenHiX MO3NTUBHUX KOPENSLUIMHUX 3B'A3KIB MiDK XXMBOK Macol Ta npomMipamu
Tina kponematok HYLA NG. Takox susiBneHo poctoBipHuin (p < 0,05)
cepegHin NO3UTUBHUI 3B'A30K MK LUMPUHOK nonepeky Ta GaratonnigHicTio
camumub HYLA GPD - r = +0,445 i cepefHin HeraTMBHUIN B3aEMO3B’SI30K MiX
XXMBOIO Macol Ta 306epexeHiCTI0 KPONEHST OO0 BiANYyYEHHs Y BKa3aHOI rpynu
Kponmub — r = -0,426 (p < 0,05). NMpomipu Tina kponematok 0b6ox rpyn marTb
HEe3Ha4YHW HEQOCTOBIPHMI BNNUB Ha 36ePEXEHICTb KPONEHAT A0 BiANyYEHHS.

BucHOBKM Ta nepcnekTMBU. AHanisywoun pesynbTatn MNpoBefeHUX
AOCNipKeHb  MNPOOYKTUMBHUX Ta  €KCTep’epHUX  BNAcTUMBOCTEN  KPOniB
npabaTbKiBCbKUX MiHIN MaTepUHCLKOI hopMmn Ta 6aTbKiBCbKMX dOPM MOXHA
cchopmyntoBaTn HACTYNHI BUCHOBKM:

1. Cawmui 6aTbkiBebkoi niHit HYLA MAX 3a »xuBot macoro Ha 1,25 kr Ta
wupnHo nonepeky Ha 1,02 cm BiporigHO nepeBaxalwTb camuiB
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npabaTbKiBCbKOI NiHiT MaTtepuHcbkoi hopmm HYLA GPC, a Takox mMaloTb Ha
10 % BuLE 3HaYEHHS 06’ eMy eaKynAaTy;

2. KponemaTtkn matepuHcbkol popmn HYLA NG matoTb BiporigHO BULLY
GaraTonnigHictb — Ha 1,58 ronie Ta Ha 3,34 % BuLLY 36epexeHiCTb KpONeHAT
00 BiANy4YeHHd, MOPIBHAHO 3 camumuamu npabaTbKiBCbKOT MiHiT MaTepUHCHKOI
dopmu. 3a XMBOK Macow Ta MpoMmipamMu Tifla LOOCTOBIPHOI Pi3HULI MiX
rpynamMm Kponuupb He CrnocTepiraeTbes;

3. B craTteBux rpynax Kponis BUSBSIEHO CUIbHI Ta cepeHi NO3UTUBHI
KopensuinHi 3B’13KM MK >XMBOKO Macokw Ta npomipamu Tina. BcTaHoBReHo
AOCTOBIPHMA MO3UTUBHUIMA 3B'A30K MK LUMPUMHOK nonepeky Ta ob’emMom
esakynaty y camuiB HYLA MAX — r = +0,368 (p < 0,01) Ta HeraTuBHMin 3B'A30K
MiXK >KMBOIO Macol Ta 30epeXXeHiCTIO KPONEHAT A0 BiANyYeHHS y KporiemaTok
HYLA GPD - r=-0,426 (p < 0,05);

4. 3aranom, 3a pesynbTaTaMn AOCHIOXKEHHS CMOCTEpIraeTbCa 4iTka
creuianisadii NiHiM Kposnis, AKi NpuUManu yyactb B OTPUMaHHI MOJIOOHSAKY
giHanbHOro ridbpuagy — Yy MaTepUHCBbKMX FfiHiAX Ccenekuis crnpsMoBaHa Ha
30inbleHHs BaraTtonnigHocTi, 30epeXXeHOCTi KPOMeHAT [0 BianyyeHHs Ta
MOJOYHOCTI KpOonvub, TOAI SIK y 6aTbKiBCbKMX — Ha 36inblUEHHSA XUBOI Macw,
LWBMOKOCTI POCTY Ta M'ACHUX pOpM.

Cnuncok BUKOpUCTaHUX mxepen
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OCHOBHUMM cenekuinHMMn o3Hakamn. CyyacHi TexHosiorii y TBapUHHWUUTBI Ta
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NMPOAOYKTUBHbIE U QKQTEPbEPHbIE CBVO|7|CTBA KPOJIUKOB
NPAPOOUTEJNIbCKUX NTUHUN MATEPUHCKOU ®OPMbIl M OTLOBCKUX
dOPM KPOCCA «HYLA»

T. B. Aky6eu, B. H. BoukoB, B. A. ApoBon

AHHOmMauyusi. B cmambe rpueedeHbl  pe3yribmambl  OUEHKU
MPOOYKMUBHbLIX U 3KCMEPbEPHbIX MPU3HAKO8 KPOMUKO8 papodumeribCKuX
JIUHUU MamepuHcKoU @hopMbl U podumeribCKkux ¢opm Kpocca «HYLA».
YcmaHoeneHo 3HaveHue crnedyrowux Mnpu3HaKos: xueas macca, npsmas
OnuHa mynosuwa, obxeam epyou 3a nornamkamu, WuUpuHa nosiCHUUbI, UHOEKC
cbumocmu, obbem 3siKyrisima, MHo20rM/00ue U coxpaHHOCMb Kposib4am 00
ombema.

UccnedosaHusi rokasarnu, 4mo camuybl pooumerbckol ¢hopmbl HYLA
MAX umerom Ha 1,25 ke (p < 0,001) b6onbwe xusyto Mmaccy, 4em camubl
npapodumersibCKoU  JIUHUU ~ mMamepuHckou  ¢opmbl  HYLA GPC.
KoaghpuuueHmsl usmeH4yusocmu 0aHHO20 rpu3Haka y obeux epyrn camuyos
umernu Hu3kue 3HadeHusi — 8,38 u 9,68 % coomeemcmeeHHo.

AHanusupysi nokasamesiu Xugol Maccbl U MPOMepPo8 mesa CaMoK
HYLA GPD u HYLA NG, cywecmeeHHOU pa3Huubl He ycmaHoerieHo. O0HaKo
Mo MHo20rno0ur camku mamepuHckol opmbl HYLA NG npesbiwanu
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Kpornb4ux rnpapodumernibCKol nuHuu mamepuHckol ¢opmbl HYLA GPD Ha
1,68 eonoe (p < 0,001).

YcmaHoegreHo 0ocmoegepHble KOppesrsiyUOHHbIe C853U, 8 YacmHocmu y
camuyos HYLA GPC mexdy xueol maccol u wupuHou rosicHuuye — r = + 0,654
(p < 0,001); y camuos HYLA MAX mexdy xueol maccol u obxeamom 2pyou
3a nonamkamu —r =+ 0,708 (p < 0,001); y camok HYLA GPD mex0y wupuHou
rnosicHUUbI U MHozornnoduem — r = + 0,445 (p < 0,05) y camok HYLA NG mex0dy
JXueol maccol U coxpaHHOCMbH Kposib4am 0o ombema —r = - 0,158.

Knrouyeeblie cnoea: kponuku, kpocc «HYLA», npapodumernbckue
JIUHUU, omyoeckue ¢popmMbli, MPOOYKMUBHOCMb, IKCMepbLep

PRODUCTIVE AND EXTERNAL PROPERTIES OF THE RABBITS OF THE
FOREFATHERS LINES OF THE MATERNAL FORM AND PARENTAL
FORMS OF THE "HYLA" CROSS

T. V. Yakubets, V. M. Bochkov, V. A. Yarovyi

Abstract. The results of evaluating the productive and exterior
characteristics of the rabbits of the mother's maternal lines and the parent
forms of the HYLA cross are highlighted in this article. The significance of
such breeding features was determined: live weight, straight length of the body,
chest circumference, and shoulder width, index of loss, volume of ejaculate,
multiplicity and conservation of rabbits before weaning.

HYLA MAX parent males have a greater live weight than 1,25 kg (p <
0.001) than males of the maternal HYLA GPC parent line. The coefficients of
the variability of this feature in both groups of males were low — 8,38 and 9,68
%, respectively.

Analyzing the live weight and body measurements of HYLA GPD and
HYLA NG females, no significant difference was found. However, for multiple
fertility, females of the maternal form HYLA NG predominated by a 1,59-
headed colemate of the maternal HYLA GPD line (p < 0,001).

Reliable correlation bonds in male HYLA GPC between live weight and
width of the waist are r = + 0,654 (p < 0,001); in males HYLA MAX between
live weight and the chest circumference of the shoulders - r = + 0,708 (p <
0,001); in females HYLA GPD between the width of the waist and multiple
fertility - r = + 0,445 (p < 0,05); in HYLA NG females between live weight and
survival are rabbits to weaning —r = - 0,158.

Keywords: rabbits, «HYLA» cross, grandparents lines, parents
forms, productivity, exterior
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BOOHI BIOPECYPCU TA AKBAKYJIbTYPA

Y[OK 639.21:597.429
BMIMB rymATY KANIKO HA TEMI POCTY | BUXKUBAHICTb CTEPIALI

B. O. KOBAJIEHKO, kaHangaT CinbCbKOrocnogapcbkux HayK, AOLEHT
Kadpeapu akBakynbTypu
H. B. NONILWYK, acnipaHT* Kadpepn akBakyrnbTypu
HauionanbHul yHieepcumem 6iopecypcie i npupodokopucmyeaHHsl
YkpaiHu
E-mail: kovalenko_va_ 58@i.ua ; emerald14@ukr.net

AHomauisi. OOHUM i3 wirisixig nidsuUEeHHs1 peHmabesibHOCMi 8UPOUY8aHHS
moeapHOi npodykuii pubHuumea € yOOCKOHaNIeHHSI MEXHO02i4HO20 MPOUECY.
Onmumizauis 2odieni pub — OCHOBHULU MEXHOI02iYHUL MPUUOM HMeHcugikauil
moeapHo20 pubHuumea. YOOCKOHarneHHs1 peuernmie pubHUX Kopmie Oa€
MOX/UBICMb 3MEHWUMU KOpMO8i 3ampamu O OmMpUMaHHSI 3arisiaHo8aHoI
Kirlbkocmi  fipoOyKujii | 8idrnosiOHo  36inbwiumu  npubymok. BukopucmaHHs
biorioaidHO akmueHuUx 00baBoK, 30Kpema, conel 2yMiHosux Kucrom €
eekmueHUM MemoOoM MIOBUWEHHS MPOOYKMUBHUX eriacmueocmel pubHux
Kopmig. Y mpaduuiiHoMy meapuHHUUmei ui Kopmosi 0obasku 0ogersiu C80H
epekmuesHicmb, a 8 akeakyrbmypi OOUiNbHICMb IX 3acmocy8aHHs e
HedocmamHbo 0brpyHmosaHa.

LocnidxeHHs1 npoeedeHo y 2017 p. 8 paMKax 6UKOHaHHSl HayKogo-
odocridHoi pobomu kaghedpu aksakyrnbmypu HauioHanbHoO20 yHisepcumemy
biopecypcie i npupodokopucmyeaHHsi YKpaiHu. [JoCriOXeHO ernnue pi3HuUX
KOHUeHmpauit dobasku 2ymamy Karsito 8 KOpMi Ha picm | euxusaHicmb
mpunimkie cmepnadi 'y npoueci ii supowlysaHHss 8 cadkax [pueamHo20
nionpuemcmea «Haykogo-8upobHu4e CcinbcbKko2ocrnodapcbKe MnidnpuemMcmaso
«becmepy»» (ceno Tpuninnsa, O6yxiecbko2o patioHy, Kuiecbkoi obracmi).
Memodu docniOxeHb — 3azanbHornpulHami 'y pubozocrnodapceKil Hayuyi
(2iOpoxiMiyHi, ixmionozaidyHi, pubo8oOoHi).

Llobaeska eymamy Kanito y koHUeHmpauii 30 mea / ke kopmy npuseerna 00
nidsuweHHs Ha 17,8 % weudkocmi pocmy | 36inbweHHs Ha 12,4 %
guxxueaHocmi mpurnimkie cmepsisadi. PospaxyHkoga eesluduHa 4Yucmozo
npubymcky 8id sukopucmaHHs 2ymamy Kanito cknana 2337 e2pH 3 po3paxyHKy
Ha 1 moHHy moegapHOi pubu.

OmpumaHi pe3yribmamu eKkcriepumMeHmy aHasoaiyHi BUCHO8KaM 84EHUX,
AKki- npogodurnu nodibHi O0CriOXeHHS Ha Kopori, HinbCbkili munsanii i
cmpyMkosili ghoperni. BeaxxaembCsi nepcrieKmugHUM rpo8edeHHsT O0CTIOKEHb
w000 e8riugy 2ymamy Karsito Ha memr pocmy | euxkueaHicmb Pi3HUX 8IKO8UX
epyn cmepnsoi, iHwux audie i KomepuitHux 2ibpudie ocemposux pub.

. © KoearneHko B. O., lNoniwyk H. B., 2018
HaykoBuin kepiBHUK — KaHaAnAaT c.-r. Hayk B. O. KoBaneHko
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Knro4oei cnoea: cmepnsdb, moeapHe pubHuymeo, 2ymam Karlito,
kopmoea dobaeska, KOMbikopM, 200iesisi, suxueaHicmb, npupicm

AKTyanbHicTb. Y cy4YacHoOMy puOHMUTBI iCHye iHTepeCc OO0 MnOLyKy
GiONOrYHO  aKTUBHUX  PEYOBMH, SKI  CTUMYMOTb  HecneumdgivHy
PE3NUCTEHTHICTb OpraHiamy KyfnbTMBOBaHUX pub Ta CNpusitoTb KOHBeEpPCIl
MOXUBHUX pPeYoBWH KOpMy. [lo uucna Takux pPeyvYoBUH BiOHOCATHCA
BOOOPO3YMHHI MNOXigHI TYMIHOBMX KUCMOT — TrymMaTu, WO € YHiKarnbHUMU
NpUpOaHMMM  NpoAyKTaMu, aKi  MNoegHylTb B cobi  BNacTMBOCTI
IMyHOCTUMYNATOpa, npebioTuka, aacopbeHTy  TOKCUMHIB,  CTUMYyndATopa
TpaBneHHs i pocty [1, ¢. 6-9; 2, c. 34]. OTxe, OOCNIAXKEHHS WOoAo BNANBY LMX
KopmoBuX A06aBOK Ha MPOAYKTUBHI XapaKTepUCTUKN OO’eKTiB pubHMLTBA €
aKTyanbHUMW | MaOTb MPaKTUYHE 3HAYEHHS.

AHania ocTaHHiX pgocnigxeHb Ta nyb6nikauin. 3a HasBHOW
iHbopMaLieto coni ryMiHOBUX KUCIIOT AOCUTb FIErko BBOAATLCA B KOPMU ANS
TBapWH i pnb, a iX HasiBHICTb y cknagi kombikopmy ayxe nobpe nepeHoCUTLCS |
He Mae nobiYHMX HeraTMBHUX Ai Ha cTaH 300poB’st 06’ekTa BMPOLLYBAHHS.
[loBegeHo NO3MTMBHUK BMAMB rymMaTiB Yy CcKAagi KopmiB  ans  rogisni
CifibCbKOrocnofapcbknx TBapuH i ntaxise [3, ¢. 1-12].

Ha cborogHi gocnigxeHHs edekTy BMKOpUCTaHHA Ao6aBOK rymaTtiB B
PUBHUX KOpMax Ha pesynbTaTu BUPOLLYBaHHA pubu MatoTb doparMeHTapHWUi
XapakTep, a AaHi woao BnamBy uUMx Oo6aBOK Ha TEMM POCTY i BMXKMBAHICTb
pnbu, 30Kkpema, NpeaCcTaBHUKIB pOOUHM OCETPOBUX — MalXe BiACyTHI [4, c. 83-
91; 5, c. 185-202; 6, c. 315-320].

OTmxe, coni ryMmiHOBMX KUCMOT — MOTEHUIMHO UiHHI MikpogobaBku B
KOpMax 4S5 ro4iBni CBIMCbKMX TBApPWH i pmb, ane edekT Big IXHbOro BNiMBY Ha
PUBHULbKI MOKA3HMKN OCTaHHIX AOCHIOKEHO HegoCTaTHbO, Wo i 06ymMoBMIIO
BUBIp HanpsaMy AOCHIOXKEHHS.

MeToro gocnigxeHHs Oyna ouiHka BAAMBY COMEN NyMIHOBUX KUCIOT SK
KopmoBuX A06aBOK Ha NPOAYKTUBHI MOKA3HWKM CTepnagi 3a il TOBapHOro
BMPOLLYYBaHHA B cagkax.

OB6’ekT AocnigXeHHs1 — TeMN POCTY i BMXXMBAHICTb TPUNITKIB CTepnsai 3a
BUKOPUCTAHHA A00aBkM rymaTy Kanito 3a pi3HOI WMOro KOHUeHTpauii B
NPOAYKLINHNX KoMBikopMax.

MaTepianu i metoaun pocnipxeHHs. MaTtepianom Ona OOCHIAKEHHS
cnyryBanu TPUniTkM CTepnsi, BUpoLwyBaHi Y pubHULLKNX cagkax Ha akBaTopil
KaHiBCcbKkOoro Bogocxosuiua.

B akocTi go6aBkn B npoayKuiiHAA KOpM NS rodisni TpuniTkiB ctepnagi
B cajkax [OOCnigHoro rocnogapcrBa BUKOPUCTAHO KamnieBy Ciflb FyMIHOBUX
KNCNOT — rymaT kanito. [Jo noyaTky ekcnepumeHTy 6yno ccgopmoBaHO Tpu
rpynu pubu 3 pisHMMW yMOBaMu rOAiBMi, y OBOKpATHIM MOBTOPHOCTI: AN
KOXXHOro BapiaHTy gocnigis 6yno suaineHo no 2 cagka 3 pnboto:

KoHTponb — rogisns pubu wTydyHUMM Kombikopmammn 6e3 OOMILLIOK
rymarty Kanito;

Hocnig Ne 1 — KoHueHTpauiss Mikpogobasku rymaty kanito — 15 mr/ kr
KombBikopmy;
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Hocnig Ne 2 — koHueHTpauis mikpogobasku rymaty kanito — 30 mr/ kr
KOMBiKopMmy.

ExkcnepumeHTansHuin mMaTepian  3ibpaHo i  obpobneHo  3a
3aranbHONPUUHATAMKM Yy puborocnogapcbkin  Hayui  rigpoxXiMiyHUMM,
IXTIONOMYHMMKN Ta PUBHULIBKMMN METO4AMUN HAYKOBUX AOCHIAXKEHb.

PesaynbTatTm pocnimkeHHA Ta 1iX OOroBopeHHs. 3a aaHnmu
rigpoximiyHoro aHanisy Boau KaHiBCbKOro BogoCxoBMLUA 1 SKICTb B Micui
po3TalwyBaHHA cagkiB nignpuemcrtea «becTtep» Biganosigae 6inblwOCTi BUMOr
«CaHiTapHuUx npaBun i HOPM OXOPOHW MOBEPXHEBUX BOA Big 3abpyaHEHb»
(OACaHliH Ne4630-88), kpiM NnokasHUKIB «XiMiYHE CNOXMBaHHS KUCHIO (XCK)»
(bakt — 43,1 mr O/am°, Hopma — Ao 15,0 mr O/am®) i «KOHLEHTpaLis
MapraHLo» (dakt — 0,15 mr / am>, Hopma — 8o 0,10 mr / am®) (ame. Tabn. 1).

1. TippoxiMmiyuHMn cTaH BoaM B Miculi po3TaWwyBaHHA CafKOBOro
rocnogapctBa [N «HBCI «bectep»

MokasHuk 'uNSfH riH Bhg,fgfxgzﬂng,nypgSMHfs I:I:g:;ﬁi

04630-88 ) .
cknaHoro kanany Tpuninbcbkoi TEC

Hadtonpogykrtu, mr/ om® 0,3 He BUABJIEHO

KonboposicTb (rpaa) - 31,5

Xpom(6+), mr / gm> 0,05 He BUSIBNEHO

Migb, mr / gm® 1,0 HEe BUSIBIIEHO

LnHk, mr/ /J,M3 1,0 HEe BUSIBIMEHO

KuceHb, MrO,/ am® 4,0 8,1

A30T aMOHiiiHuWiA, Mr / om® 2,0 0,32

doccatu, mr / am® 3,5 0,42

Cynbdpatw, mr/ om® 500,0 22,06

XCK, mr O / gm® 15,0 43,1

Xnopwuawn, mr / om® 350,0 27,07

3aniso, mr / am® 0,30 0,16

MapraHeup, Mr / gm° 0,10 0,15

BmicT cdocdaTie y Boai nepesuilye Hopmy y 1,4 pa3: 0,42 mr/am® 3a
Hopmu go 0,3 Mr/,u,M3 (ranys3eBi BUMOrn OO0 SIKOCTi BOAWM 3@ BUPOLLYBaHHS
oceTpoBux pub (Boga puborocnogapcbkmx nignpuemcts. COY 05.01-37-
385:2006). 3aranom, gkictTb Boau KaHIBCbKOro BOAOCXOBULWEA B  MicCLi
posTtawyBaHHsa cagkiB [N «HBCI «bectep»» Bignosigae puboBogHMM
BMMOraM [fsi OCETPOBMX PUOHMX rocnodapcTB, a MOKasHUKK, SKi MatoTb
BIOXWNEHHA Big HOPMW, He € neTanbHUMU, TOMY BUPOLLYBaHHA CTepnsgi B
Takux ymoBax JonyCcTUmMe.

[ocnipkeHHa npoBegeHO BNPOAOBX LWIECTU MicsauiB BeretauinHoro
ce3oHy 2017 p. (TpaBeHb-XOBTEHb). 3a OaHUMK pe3ynbTaTtiB 3apubneHHs
CafKiB, KOHTPOSIbHUX 5OBIB BMNPOLOBX CE30HYy BUPOLLYBAHHA | OCIHHLOIO
BUnoBy pmnbu Gyno 3ibpaHo i onpauboBaHO ekcrnepuMeHTarnbHUI MaTepian 3

97



BMPOLLYBaHHA TPUNITKIB CTepnagi Ha kopmax 3 gobaskol rymaty Kanito,
pe3ynbTaTu SKOro 3BeAeHo 4o Tabnuui (ame. Tabn. 2):

2. TloKa3HMKN eKcnepuMeHTarlbHOro BUPOLLUYBaHHA CTepnAagi B cagkax
NN «HBCI «becTtep»» y TpaBHi-xoBTHi 2017 p.

BapiaHT o [MocapxeHo BunosneHo Moo
ekcnepu- ca’\,il,_Ka cep. cep. 1 ZT(SICI Buxia, %
MEHTY eK3. mMaca, r eK3. mMaca, r ”
39 376 74 294 168,9 94,9 78,2
KoHTponb 16 328 58 287 119,3 61,3 87,5
Pasom 704 - 581 - Cep. 78,1 82,5
15 78 39 75 116,3 77,3 96,1
Hocnig Ne 1 40 300 108 251 159,1 51,1 83,4
Pasom 378 - 326 - Cep. 64,2 86,2
27 255 119 251 2422 123,2 98,4
Hocnig Ne 2 28 250 180 217 240,99 60,9 86,8
Pasom 505 - 468 - Cep. 92,5 92,7

Ak BugHo 3 Tabnuui 2, Hambinblia cepegHs BeENUYMHA NPUPOCTY
TPUNITKIB CTEPNSAi 3a CE30H BMPOLLYBaHHS (6 Micauis) Oyna y cagkax gocnigy
Ne 2 (92,5 r/ek3), a HaiMmeHwa — y cagkax gocnigy Ne 1 (64,2 r/eka).
CepegHa BenuuMHa NpUPOCTY CTepnsdi Yy KOHTPONbHOMY BapiaHTi 3anHsna
NPoOMi>XHE NOSoXeHHs (78,1 r/ eks).

Hanbinblia BWXMBAHICTb TPUNITKIB CTepnsiai  BNPOOOBX  CE30HY
BMpoLwlyBaHHA ©Oyna BigmiveHa Yy BapiaHTi «[ocnig Ne 2» (92,7 %),
HanmMeHwa — y koHTponi (82,5 %). Noka3HWK BUWXMBAHOCTI cTepnsagi y cagkax
pocnigy Ne 1 3anHaB npoMibkHe NosnoXeHHs (86,2 %).

3 MeToK BM3HAYEHHS ocobnmBocTen pocTy pubu Byno pospaxoBaHO
BenuunHM abcontoTHoro cepeaHbogoboBoro npupocty (M) i koedilieHTy
MacoHakonuyeHHst (Km) (aus. Tabn. 3).

3. TlokasHukn cepegHboA4ObOOBOro  npupocty i kKoedilieHTy
MacoOHaKONMU4YeHHS TPUNITKIB cTepnsagi B eKCnepuMeHTi
, . [Moka3HuKM
[o]

BapiaHnT gocnigy (Ne cagka) M./ aers K.

KoHTponb (capok Ne 39) 0,72 0,03
KoHTponb (capok Ne 16) 0,46 0,024
KoHTponb (B cepeaHbomy) 0,59 0,023
Hocnig Ne 1 (cagok Ne 15) 0,59 0,034
Hocnig Ne 1 (cagok Ne 40) 0,59 0,015
Hocnig Ne 1 (B cepeagHbomy) 0,49 0,022
Hocnig Ne 2 (cagok Ne 27) 0,93 0,03
Hocnig Ne 2 (cagok Ne 28) 0,46 0,013
Hocnig Ne 2 (B cepegHboMYy) 0,695 0,021
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Ak BngHo 3 Tabnuui 3, Hambinbwa BenuuMHa cepeaHboa40060BOro
npupocty 6yna y gocnigi 2 (0,695 r/ geHb), HammeHwa — y gocnigi 1 (0,49
r/ geHb). MakcumanbHUM KoedilieHT MaCOHaKOMUYEHHS BiAMIYEHO Yy cagKkax
KoHTponto (0,023), miHimanbHMn — y capgkax pgocnigy 2 (0,021). Taka
HEeBIQMNOBIQHICTb MK UMMM ABOMa MOKA3HUKaMU, SAKi XapakTepusyrTb Temn
POCTY puUOK, NOSICHIOETLCS CYTTEBOK PI3HMLIEIO MK CTAapTOBOIO Macoko pub y
cagkax pi3HMX BapiaHTiB, WO MNOB’si3aHO 3 OOMEXEHOK KiNbKIiCTIo pubu,
BUAINEHOT ONs eKCNepuMEeHTY Ha LbOMYy BMPOOHMYOMY nignpuemcTsi. Lle
CMOHYKa€e [0 MpoBeAeHHSs MOBTOPHOI Cepil eKCnepuMeHTIB ANS YTOYHEHHS
OTPUMaHUX [aHuX LWoao TemniB pocTy pub 3a pi3HOro BMICTY FYMIHOBUX
KMCNOT y CKIagi Kopmy.

3a pesynbTaTaMun ekcnepumeHTy 6yno npoBeAeHO EeKOHOMIYHMM
pO3paxyHOK OOUINbHOCTI  BUKOPUCTaHHA gobaBku «rymat Kanilo» B
NPOAYKUIMHUX KOpMax ans crtepnagi. BctaHoBneHo, wo BBedeHHS rymarty
Kanito [0 cknagy KoMOIiKOpMy [03BOMWUTb, MOPIBHSAHO i3  KOHTPOSbHUM
BapiaHTOM, 36iNbLNTK YUCTUIN NpMOYTOK Bi4 BUPOLLYBaHHA pnbn Ha 2337 rpH,
3 po3paxyHKy Ha 1 TOHHY TOBapHUX TPUIITKIB CTepnsai.

BucHoBkn i nepcnektuBu. Coni  rymiHOBMX KUCIIOT —  LiHHI
MikpogobaBksm B KOpMax [Ansi rodieni CBIMCbKMX TBapuH i pub. Bnnus
MiKpoao06aBOK ryMiHOBMX KUCINOT B PUOHi KOPMU Ha TEMN POCTY i BMXKMBAHICTb
ob’ekTiB  puMbHMUTBA, 30KpEMa, OCETPOBUX, [AOOCHIIKEHO HEeOOCTaTHLO.
[oBeaeHo No3nTUBHUI BNNMB J0OaBOK rymaTy Kanito B NpOAYyKUINHOMY KOpMi
Ha PICT | BUXKMBAHICTb TPUNITKIB CTEpnAai 3a IX BUPOLLYBaHHS B CafKax:

- BWXMBaHiICTb pubd 6yna Oinbwol Yy [ocnigHUX cagkax, HiK Y
KOHTPOSbHMX: Kpalla — y cagkax BapiaHTy «[ocnig 2» (92,67 %), gewwo
ripwa — y BapiaHTi «Jocnig 1» (86,70 %) i HanmeHwa — y BapiaHTi
«KoHTponb» (82,85 %);

- TeMmn poCTy cTepnsadi, OuiHEHMA 3a MNOKa3HMKOM cepeaHboaoboBOro
npupocTy pubu, 6yB Mamxke 0gHaAKOBUI Y BCiX BapiaHTax eKCNepUMEHTY,
ane Tpoxu BuWnIA y BapiaHTi «Jocnig 2» (0,695 r/ aeHb), HiX Yy BapiaHTi
«Jocnig 1» (0,49 r/ geHb) i y koHTponi (0,59 r / aeHb).

Ha nigctaBi pes3ynbraTiB €KCNepuMeHTy MOXHa peKkoMeHayBaTu
BUKOPUCTAHHA A00aBKkM «rymat Kanito» Anda rogisni ctepnagi y KOHueHTpauil
30 Mr/kr npoaykuinHoro kombikopmy. BBegeHHs rymaty kanito B KopM And
cTepnsagi 4o3BONUTb, MOPIBHAHO i3 6a3oBUM BapiaHTOM 6e3 BUMKOPUCTaHHS
nobaBkn, 30iNbLWNTN YNCTUIA NPUBYTOK Big BUPOLLYBaHHSA pnbu Ha 2337 rpH, 3
pO3paxyHKy Ha 1 TOHHY TOBapHOI puow.

BBaxaeTbCcsi nepcrnekTMBHUM MNPOBEAEHHA nodanblumx AOCHigKEHb
o4O BNSIMBY FymaTy Kasito Ha TeMN POCTY i BUXKMBAHICTb Pi3HMX BIKOBUX rpyn
cTepnagi Ta iHWKX BUAiB | TOBapHMUX ribpmais oceTpoBux puo.
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BIIVAHUE N'YMATA KAJIUA HA CKOPOCTb POCTA U BUXUBAEMOCTDb
CTEPNAOU

B. A. KoBaneHko, H. B. NMonuwyk

AHHOmauyusi. OOHUM U3 nymed roeblueHUs  peHmaberbHocmu
eblpaujusaHusi moegapHoLU rpooyKuuu pbibosodcmea sensiemcsi
COBEPLIEHCMBOBAHUE MEXHO/I02U4eCcKoeo npouecca. Onmumu3ayusi KOpMIeHUs!
pbl6 — OCHOBHOU MeXHO02uYecKUll npuemM UHmeHcuguKkayuu MmoeapHO20
pbibosodcmea. CosepweHcmeogaHue peuernmos pblbHbIX KopMos Oaem
B803MOXHOCMb ~ YMEHbWUMb  KOPMOBble  3ampambi  Ofi  [OJy4eHUsl
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3annaHupo8aHHoO20 Konudecmsa rnpolOyKuuU U COOMEEeMmCmeeHHO y8ennuvumb
npubbinb. Hcrionb3oeaHue buoro2udecku akmueHbIX 006agok, 8 YacmHocmu
conell 2yMUHO8bIX KuC/iom, sieriiemcsi 3¢bgbeKmueHbIM MemoOOM M08bILLIEHUS
rPOOYKMUBHbIX ceolicme pbibHbIX KOpMO8. B mpaduyUoHHOM XU80MHO800cmee
amu Kopmosbie 0obasku Ookasarnu CceoK 3hheKmuBHOCMb, a 8 akeaKyribmype
uernecoobpasHocmb UX NpUMeHeHUs ewe Hedocmamo4YHO 060CHO8aHa.

UccnedosaHue rnpoeedeHo 8 2017 2. 8 paMKax 8bIMOIHEHUS Hay4HO-
uccriedosamersnibCckol pabombl kagheldpbl aksakynbmypbl HauuoHanbHo20
yHUgsepcumema buopecypcos u  rpupodornonb308aHUs YKkpauHsbil.
UccnedosaHo ernusiHUe pasnuydHbIX KOHUeHmpauuti dobasku 2ymama Kanusi 8
KOpMe Ha pocm U 8bKUBAEMOCMb MPpEexnemok cmepnsadu rnpu ee
gblpawusaHuu 8 cadkax YacmHoao npeonpusmusi «Hay4Ho-
rnpou3eodcmeeHHOe CefibCKOX0o3slicmeeHHoe npednpusmue «becmepx»y
(ceno Tpunonbe, Ob6yxoeckoeo patioHa, Kueeckol obnacmu). Memodbi
uccnedosaHuli — obwenpuHsmbele 8  pbl6OX03AUCMBEHHOU  Hayke
(euOpoxumuyeckue, uxmuorsoaudyeckue, pbI608OOHbIE).

Lobaeka eymama kanusi 8 KoHUeHmpauuu 30 me / ke Kopma ripusena K
nosbiweHurw Ha 17,8 % ckopocmu pocma u yeesnudeHutro Ha 12,4 %
gbxugaemMocmu mpexsemoKk cmepnsadu. PacyemHas eenuduHa 4Yucmodl
npubbiniu om ucrnosib3o8aHusi 2ymama Kasusi cocmaesurna 2337 epH 8 pacdyeme
Ha 1 moHHy moeapHOoU pbibbI.

lMony4yeHHble pe3ynbmambl 3KCrNepuMeHma aHasio2u4yHbl 8bi8odam
y4eHbIX, rpogoduswux nodobHble uccriedoeaHUsi Ha Kapre, HUbcKoU
munsnuu u pydybesol ¢popenu. CHyumaemcs nepcrieKmueHbIM poeedeHuUe
uccnedosaHul euUsHUS 2yMama Kallusi Ha memr pocma U 8bIKUeaeMoCmb
pasnuYHbIX 803pPacmHbIX 2pyrnn cmeprisou, opyaux eudo8 U KOMMEPYECKUX
aubpudos ocemposbix pbib.

Knrodeenie cnoea: cmepnsidb, moeapHoe pbib6oeodcmeo, 2ymam
Kanusi, kopmoeasi dobaeka, KOMOUKOpPM, KOPMJIeHUEe, 8bIKU8aeMoCmb,
npupocm

INFLUENCE OF SALTS OF HUMIC ACIDS ON FISH INDICATORS OF
STERLET

V. Kovalenko, N. Polishchuk

Abstract. One of the ways to increase the profitability of production of
fish farming commodity products is to improve the technological process.
Optimization of fish feeding is the main technological method of the
intensification of commodity fish farming. Improving the recipes of fish feed
makes it possible to reduce feed costs to procure the planned quantity of
products and, accordingly, increase the profit. The use of biologically active
additives, in particular - salts of humic acids, is an effective method for
improving the productive properties of fish feed. In traditional livestock
production, these feed additives have proven effective, and in aquaculture, the
feasibility of their use is still not well-grounded.
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The aim of the study is to increase the productivity of commodity
cultivation of sterlet by using feed with an improved recipe that satisfies the
nutritional and energy requirements of the organism of this species.

The objective is to check the effect of feed supplement ‘potassium
humate” on rates of growth and survival of sterlet, as well as to determine the
optimal concentration of this additive in feed.

The study was conducted in 2017 as a part of a research project at the
Department of Aquaculture of the National University of Life and
Environmental Sciences of Ukraine. We investigated the influence of different
concentrations of potassium humate in the feed on growth and survival of
three-year-old sterlet during its cultivation in the net cages of the private
establishment "Agricultural Research and Production Enterprise ‘Bester™
(Trypillya village, Obukhiv district, Kyiv region).

Methods of research - generally accepted in the field of fishery science
(hydrochemical, ichthyological, those of fish farming).

The addition of potassium humate at a concentration of 30 mg per 1 kg
of feed led to a 17.8 % increase in growth rate and a 12.4 % increase in
survival of three-year-old sterlet. The estimated net profit from the use of
potassium humate amounted to 2,337 UAH per 1 ton of commodity fish.

The results of the experiment are similar to the findings of scientists who
carried out similar studies on common carp, Nile tyliapia and brown trout.

It is considered promising to carry out studies on the influence of
potassium humate on the rate of growth and survival of various age groups of
sterlet and other species and commercial hybrids of sturgeon fish.

Keywords: sterlet, commodity fish farming, potassium humate,
feed additive, feed, feeding, survival rate, growth
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AWHAMIKA PI3BHOMAHITTA NMPICHOBOAHOI IXTIO®AYHU
nisaHA CXiaHOI €BPOIMNU Y NIBHbOMY KAUMHO30I

O. M. KOBAJIbYYK, kaHangat 6ionoriyHMx Hayk,

CTapLmin BUKNaga4 kadpeapu akBakynbTypu
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YkpaiHu
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AHomauiss. Y cmammi  npedcmaerneHi  pe3ynbmamu  aHanisy
makcoHOMIYHO20 bacamcmea, pi3HOMaHimms | ckrnadbHocmi  y2pyrnosaHb
MpPICHOBOOHOI ixmioghbayHuU riedHsi CxiOHOI €epornu yrpodoex ocmaHHiX 12 MIH
poKie.  BcmaHoerneHo, WO  MOKas3HUKU  MmakCcoHOMiyHo2o  bazcamcmea
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rnaneoyapyriogaHb posieristomb MEHOEHUjI0 00 3HUXEHHST 3i 3MEHWEHHSIM
2e0s10214H020 8iKY. 36I0HeHHS1 chayHICMUYHO20 CKady rMposierisiyiiocs Yy 3MEeHWEeHHI
KirlbKOCmMi mMaKCOHI8 Ha 8CIX IepapXidHUX pIieHsIX i mMoero b6ymu cCripu4duHeHe
rnepioOUYHUMU 3MiHaMu 2i0porio2idyHo20 pexxumy. Budoee i podose pisHoMaHIimmsi
makox OO0CMOBIPHO 3HUXYEmMbCS Yy cmpamuegpagidHo nociidoeHomy psidi
yepyroeaHb. BoOHoYac criocmepieaempbcsi 36irbUWEHHST Pi3HOMaHImmsi Ha pieHi
POOUH | psidis, 3aB0siKUu 4YOMY 3pOCMAE MAaKCOHOMIYHE pi3HOMaHIMmMs i
cKnadHicmb  QocnidxKysaHux yepyriogaHb. YnpoOdoex mpusasniux 8iopi3Kie
2e0s102I4H020 Yacy y 8i0HOCHO cmabirlbHUX yMo8ax rpicHOBOOHO20 cepedosulla
ixmiogbayHa 36epicae €OHicmb c8020 ckriady. TakCoHOMIYHa rodibHICMb OKpeMux
yepyrnosaHb mum b6ifblwa, 4YuM MEHWUU Bi0pi30K 2€e0/102iYHO20 4Yacy 6OHU
penpeseHmyroms. Lle nog’sisaHo i3 6inbuworw OOHOPIOHICMIO 2E0KIMamu4YyHUX
YMO8, y SIKUX ICHy8ariu Ui yepyrnogaHHs1. 3HaqyHa KirlbKicmb rnap raseoyapyrnoeaHs,
wo marome 6irbLie roroeuUHU CriiflbHUX MAakCoHI8, c8id4umb rpo HacmyrHicms y
PO38UMKY PICHOBOOHOI ixmioghayHu nigOHs CXiOHOI €8poru rMpomsi2oM Mi3Hb020
KalHO030t0 | 0byMoerieHa iXHIM 8y3bKUM 6iomoriyHUM CrieKmpoM | 2eo2pachidHO
6:51u3bKICMIO MicUe3Haxo0KeHhb.

Knr4oei cnoea: npicHOB80OHi pubu, KalHO30U, MAaKCOHOMIi4YHe
6azamcmeo, pisHoMaHimmsi, payHicmu4yHa nodibHicmb, CxiOHa €epona

AKTyanbHicTb. binblicTb €BONKOUINHUX MOAIN € HedoCTyNnHUMWU Ond
6Ge3nocepeaHbOro CnoCTEPEXEHHS 3 Ornaay Ha abConTHO HecniBMipHUIM Yac
IXHBOrO NPOTIKAHHA MOPIBHAHO 3 TPUBAMICTIO JIOACBKOro XuTTta. ETanum
PO3BUTKY OIOTM BUMIPIOIOTECA OOCUTb BENUKMMW  Bigpiskamu 4Yacy, Lo
[03BOSISE po3rnagatn 1IX y AKOCTi Mmogeni anst po3yMiHHA 3aKOHOMIpHOCTeM
BGaraTbOX NPUPOAHMX NPOLECIB Ta agekBaTHOI PeTPOCNEKTUBHOI OLHKN CTaHy
TaKCOHOMIYHOro Pi3HOMAaHITTS y Mexax NeBHOro perioHy. [letanizauis yasneHb
Npo iCTOPil0 OpraHiYyHOro CBIiTY, OCOONMBO Yy KOHTEKCTi (PYHKLIOHYBaHHS
€KOCUCTEM OO0 aKTMBHOIO aHTPOMOreHHOro BNfvBY Ha NPUPOAHE cepenoBuLLE,
MOXITMBA BUKITIOYHO Ha NigCTaBi NAneoHTOMNOrNYHUX AaHUX.

AHania ocTaHHiIX pgocnigXeHb Ta nyo6nikaudin. CyyacHa
3ooreorpadpiyHa CTpyKTypa npicHOBOAHOI ixTiodpayHu [liBHIYHOI niBKysi B
3aranbHUX pucax cdopmyBanacd npoTAromMm Mi3HbOro KamHo3ow [2, 9.
PEeKOHCTPYKLIA KNOYOBMX CTagdin i 0cOBGNMBOCTEN LIbOro NPoLECY HEMOXINBE
6€e3 BUBYEHHS BMKOMHMX PELLUTOK KOCTUCTUX PUB, LLIO NOXOASATb i3 Pi3HOBIKOBUX
antoBianbHUX BigknagiB. ICTOpMKo-hayHICTUYHUI aHari3 naneoixTionori4yHoro
mMaTtepiany 3 nisgHa CxigHoi €Bponn 403BOMSE NPOCTEXUTU 3MIHY YrpynoBaHb
npicHoBogHMX pMb Yy Yaci, BCTAHOBUTM Yac MOSABU Cy4aCHMUX TaKCOHIB i IXHiX
rpyn y NaneoHTONoriYHoMy fiTONKUCI, 3’AcyBaTu LUASAXKM iX PO3CENIEHHS, BKa3aTu
LEHTPU MOXOMKEHHS OKPEMMX KOMMOHEHTIB (PayHICTUYHUX KOMIIEKCIB i
ocobnmBoCTi (hopMyBaHHS iXHiX apeaniB. [leTanbHe BWBYEHHSI BUKOMHUX
pewToK MpiCHOBOAHMX puO Mi3HbOro KanmHo3okw niBaHA CxigHol €Bponu
cnpuaTuMe rmubomMy ni3HaHHIO icTopil dayH XpebeTHMX TBapWH PErioHy,
3’siCyBaHHIO 0CcOBNMBOCTEN (POPMYBAHHS Cy4aCHOroO Pi3HOMAHITTS i HaNpsiMiB
MNOro 3MiHM y Hanbnmx4omMy ManbyTHLOMY.
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MeTa gocnigkeHHA — OUIHUTM TAaKCOHOMIYHE BaraTCcTBO, PiI3HOMAHITTS |
CKNagHIiCTb yrpynoBaHb NPICHOBOAHOI iXTiohayHM Mi3HLOro KanHO30K MiBAHS
CxigHol €sponu.

MaTepianu i metoan pocnigxeHHA. MaTepianom gna OOCHIOKEHHSA
cTann octeonorivyHi 36opu (12 TUC BMKOMHMX PELUTOK pub) 3 antoBianbHMX
Bigknagie 68 micue3HaxookeHb  MiBHbOMIOLEHOBOro,  NfioUyeHoBOro i
nnencroueHoBoro Biky 3 [iBHi4yHOro i MiBHiYHO-3axigHoro NMpuyopHoMoOpP’s, a
Takox [liBHiyHOro Mpuasos’s (puc. 1).

TakcoHoMiYHe 6araTCTBO BM3HAYanocs 3a CyMOK TaKCOHIB Pi3HOro paHry
KOMMOHEHTIB  YrpynoBaHHs, LWO iCHyBaro MnpOTArOM BU3HAYEHOro BiOpi3Ky
reorioriyHoro vacy [6]. 3mMiHM B naneoyrpynoBaHHAX BMU3HA4Yanucs 3a 4onoMOror
MOPIBHAHHS  TXHBOrO TaKCOHOMIYHOrO pPi3HOMaHITTA. [ns noro ouiHkn 0OyB
BUKOpUCTaHUK iHOeKC LleHHOHa, siknin po3paxoByBaBCS Ha Pi3HUX TaKCOHOMIYHWUX
piBHax [4, 7]. Kpim TOro, OyB BWKOPUCTAHWA MOKA3HUK TAKCOHOMIYHOrO
pisHoMaHiTTa [1, 6]. CknagHiCTb yrpynoBaHb OLjHIOBanaca 3a [AOMOMOro
MynbTURNiKaTMBHOI coyHKUiT [1, 3]. PiBEHb TaKCOHOMIYHOT NOAIOHOCTI BU3HaYanm 3a
iHaekcoM Kakkapa, obumcrneHHs cTyneHs 6ioLeHOTUYHOI KOHIPYEeHTHOCTI — 3a
A0MnoMoroko iHaekcy YekaHoBCbKoro-CbopeHCceHa.

Puc. 1. Micusa 36opy naneoixTtionoriyHoro martepiany

Pe3synbtatn pocnimkeHHA Ta 1IX O0OroBopeHHs. 3aranbHun
ayHICTUMHUIN  CNUCOK  (CCPbOpMOBAHUM Ha OCHOBI BUBYEHHS  PELUTOK
npicHoBoOHMX pub i3 Micue3Haxo4keHb Mi3HbOro KarHO30t niBAHA CXxigHol
€sponu) BkNtoyae 63 Buam, 35 pogis, SKi Hanexatb Ao 12 poauH, 7 psgis.
HanbinbwmmMm TakCOHOMIYHMM 6GaraTCTBOM XapakTepu3yrTbCs MPeacTaBHUKN
poauHn Cyprinidae — 29 Bugis (46.0 % Big 3aranbHol KinbkocTi) i 19 poais
(55.9 %). Ha gpyromy micui 3a UMM MNOKa3HUMKOM 3HAXOOATbCA OKYHEBiI pmbw,
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penpes3eHTOBaHiI y naneoHTOoNnoriYHoOMy nitonuci gocnigxysaHoi Teputopii 10
Bungamum (15.8 %) i 4 pogamm (11.8 % Big pogoBoro GaratcrBa NpPiCHOBOAHOI
ixTiodpayHu). 3aranbHe TakcOHOMIYHe BaraTCcTBO pmb, SKi HanexaTb 4O POAUH
Siluridae i Esocidae, ogHakoBe (no 5 Buais i no ogHomy poay — Silurus i Esox
BignosiaHo). buykosi pnbn Gobiidae npeactaeneHi TpboOMa BMAaMu i BoMa
pogamu (Ponticola, Neogobius). Puwbu poauH Acipenseridae i Salmonidae
XapaKTepusyrTbCs OLHAKOBUM TaKCOHOMIYHMM 6araTtcTBOM, nNpuyomMy B
nepwomMy BUNagKky Le OO0CAraeTbCs 3a paxyHOK BinbLlUOi KinbKOCTI BUAIB, ToAi
AK Y PYroMy — 3a paxyHOK BUPIBHAHOCTI (iHBapiaHTHOCTI) TaKCOHIB BUAOBOIO |
poOAoOBOro paHrie. TakcoHomiyHe 6aratctBo poauH Clariidae, Moronidae,
Sparidae, Centropomidae i Sciaenidae He3Ha4He.

[MokasHMKM TakCOHOMIYHOro 6araTtcTBa yrpynoBaHb iXTiohayHu Ni3HbLOro
KanHO3010 NPOoSsIBNAKTb TEHAEHUIO OO0 3HMWKEHHS 3i 3MEHLLEHHSIM reosfioriYHOro
BikKy (puc. 2). 36igHeHHs bayHICTMYHOro ckragy MNposABnAnOCs Y 3MEHLLEHHI
MUTOMOI KifIbKOCTI TaKCOHIB Ha BCiX iepapXiYHMX PpiBHAX i Morno 6yTu
Cnpu4MHeHe NepioavYHUMK 3MiHAMU TiAPOMOriYHOro pexmmy, o6yMOBREHNMHN
AVHaMIKOK MOPCbKMX BacenHiB NPOTAroM MNi3HbOro KamHO301H0.

Puc. 2. TakcoHomiyHe 6araTtcTBO (ST) AocnigXyBaHUX naneoyrpynoBaHb

BupoBe i poooBe pisHOMaHITTS NPICHOBOAHOI ixTiopayHn niBaHs CxigHoi
€Bponn 3HWKyBanoca B cTpaturpadiyHoO MOCMIAOBHOMY psidi  yrpynoBaHb
yrnpoadoBX Mi3HLOro KanHo30K. BogHouac, cnoctepiraeTbCs NeBHE 3pOCTaHHS
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PI3HOMAHITTS Ha piBHI PoauH i psaaiB. 3aBOdkM LbOMY 3pOCTa€ TaAKCOHOMIYHE
PI3HOMaHITTA | CKNagHiCTb naneoyrpynoBaHb (puc. 3). BrvBYeHHs OuHamMivHMX
NpoLeciB, LLO NPOTIKalTb B eKoCUCTEMAX i3 MNMHOM Yacy | B MeXax BignoBigHOro
npocTopy, nepeabdayvae TakoXX BU3HAYEHHSI CTYNEHS1 TAKCOHOMIYHOT NoAiGHOCTI MK
CUHXPOHHUMW Ta aCUHXPOHHUMU YrpynoBaHHAMKW. Ba3oBum KpuTtepiem posnoginy
€ BiK yrpynoBaHb. YNPOAOBX TpMBanux BiApi3kiB reonoriyHoro yacy y ctabinbHux
yMOBax NpiCHOBOAHOro cepenoBuLa ixTiodayHa 36epirae eaHICTb TAKCOHOMIYHOMO
cknagy. TakCoOHOMIYHa MOAIBHICTb yrpynoBaHb TUM BinblLua, YAM MEHLUMI Bigpi3oK
reorioriYyHoro Yacy BOHM penpeseHTyoTb. Lle nos’sisaHo i3 6inbLUo 0aHOPIAHICTHO
reokniMaTMYHUX YMOB, Y SIKUX iICHYBanu L yrpynoBaHHS.

Puc. 3. PisHOMaHiTTA i cknagHicTb AocnigXyBaHUX narneoyrpynoBaHb
npicHoBoaHoi ixTiopayHn: Hspe — BuAoOBe pi3HOMaHITTA, Hgen — ponoBe
pi3HOMaHITTA, Hfaym — Pi3HOMAHITTA Ha PiBHI poAUH, Horg — Pi3HOMaHITTA Ha PiBHi
pagiB, Hi,x — TAKCOHOMiIYHe pi3HOMaHITTA, C — CKNagHiCTb yrpynoBaHb

AHania TakCOHOMIYHOro cKnagy yrpynoBaHb MNPICHOBOAHOI ixTiohayHu
nis3HbOro KanHo3ow niBgHsA CxigHol €Bponn 6yB ©M HenoBHUM ©6e3 X
MOPIBHAHHA i3 CUMHXPOHHMMM 3a BIKOM ayHICTU4HUMK  acouiauiammn
LleHTpanbHoi i 3axigHoi €Bponu, bnuabkoro Cxogy, CepeaHboi Agsii i
3axigHoro Cwubipy, WO penpe3eHTyOTb MOCMIQOBHI CTadil  poO3BUTKY
npicHoBOAHOI ixTiopayHn. CRiNbHOK PUCOK YUCNEHHUX MiCLE3HAXOMXKEHb
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BMKOMHUX PELUTOK MPICHOBOAHMX pub UKMX perioHiB € X fokanisauis y 30Hi
AvnHamikn [lapaTteTicy. ICHyBaHHS LbOro KpyrnHOro OMpiCHEHOrO0 MOPCBLKOro
baceiHy 3abesneyyBano po3ceneHHsi NpicHOBOAHMX pub (nepeBaxHo 3i cxony
Ha 3axig) i KoNoHi3auito HAMKU BOAOWM Pi3HOro Tuny.

BucHoBkM Ta nepcnektuBu. [lpouec cTaHoBNeHHsa  dhayHu
npicHoBogHMx pmnb niBgHa CxigHoi €Bpony yNpoAoBX KanWHO30K BKMHOYaB
Kinbka eTaniB, SIKi 3ararioM MOXXHa oOXapaKkTepudyBaTu SIK CTagil nocnigoBHOI
doparmeHTaLil €auHOI APeBHLOIT LMpKymMbopeanbHoi ixTioayHu. lNpoTarom
Mi3HLOrO0 MIOLEHY Yy TMpiCHMX BOAOMMAax perioHy icHyBana TennontobHa
niMHOQYINbHa 03epHO-piYKoBa ixTiohayHa, OO0 cKnagy sKol BXoaunu €K
npeacTaBHUKM OPEBHIX rpyn, Tak i Buxigui 3 Asii, a TakoX okpeMi adppuKaHCbKI
MirpaHTn. Lo dhayHy MOXHa BBaXaTu YaCTUHOK HEOreHoBOI €BPOCUBIPCHKOI
ixTiopayHn. T[loymHaroum 3 KiHUA MioleHy, crocTepiraetbCa 36iaHEHHS
drayHIiCTUYHOro cKknagy yrpynoBaHb npicHoBoaHMX pub niegHs CxigHol €sponu,
3HMXXEHHSI BMOOBOMO i poOgOBOro Pi3HOMaHITTA (3 0gHOYaCHUM 36iNbLUEHHAM
PI3HOMaHITTA Ha PiBHI POAUH | psAiB). AKTMBI3aLia TEKTOHIYHOI AisSIbHOCTI Ha
noyaTtky nnioueHy npussena A0 HEe3BOPOTHOI 3MiHM TiAPOSOriYHOro pexunmy
[MapaTeTicy Ta piY4KOBMX CUCTEM, SIKIi Hanexanu A0 WMOro CTOKY. YTBOPEHHS
HOBUX FipCbknx xpebTiB 06yMOBMMIO Nepepo3nogisl NoBITPAHUX Mac, WO cTano
NPUYNHOKD MNPOrpecyyvoro noxorniogaHHs. lNNpoTarom paHHbOro-cepeaHbOro
nnioyeHy Biabynocs BMNAQiHHA HU3KW TEPMOQINbHUX €NeMEHTIB 3i cknagy
NPICHOBOAHOI iXxTiohayHM i 36iNbLUEHHSA YaCTKM XONO40BUTPMBANnNX OOpM.

OcyweHHsa [lapateticy i ¢hopmMyBaHHA Ha MOro MicLi OKpeMux MopiB
Npu3Berno A0 3pOCTaHHS PiBHA BUOOBOro eHaeMiamMy. Y Apyriv NofIoBUHI NNIOLEHY i
B nnenctoueHi Ha niegHi CxigHol €Bponu icHyBanu 30igHEHI YrpynoBaHHS
NPICHOBOAHUX pub, OO cKnagy SIKMX BXOounun Hesubarnvsi 4O YMOB iCHYBaHHS
dopmun. YacTtnHa Bogonm perioHy 6ynu pedyriymamm ans TennontobHmx Buais.

OcTaHHI Ha CcbOorogHi eTan pO3BUTKY MPICHOBOAHOI ixTiohayHW niBOHS
CxigHoi €Bponu po3noyaBCcA Ha MeXi nnencroueHy i ronoueHy. B ymoBax
MPOrpecyoyoro  MNOTEnfiHHA | Criabko BMPaXKEHOI TEKTOHIYHOI  aKTUBHOCTI
CMoCTepiraeTbCsl  MOBTOPHA  JfiMHI3aUis  PIYKOBMX CUCTEM  perioHy. 3MiHa
KNIMaTUYHOrO peXxnmy, NiOBULLEHHA PIBHA TEMMOEMHOCTI Ta 3POCTaHHA 3ararbHol
MiHepanisauii npicHMx Bog perioHy OBYMOBWMM CKOPOYEHHSI YMCENBbHOCTI
KpiodoinbHUX enemeHTiB ixTiopayHn. BogHoyac cnoctepiraeTbCa PO3LUMPEHHS
apeanis abopureHHnx TennontobHMX PopM 3a paxyHOK X Buxoady 3 pedoyriymiB i
KONOHi3auisi HAMM JOCTYMNHUX 418 NpoXuBaHHS GioToniB. BkasaHi NpyyYnHM Takox
MOCMYXMNNK 3aropyKoK YCNILLIHOI HaTypanisauji LUTY4YHO iIHTPOaYyKOBaHMX BUAIB.
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ANHAMUKA PA3HOOBPA3USA NPECHOBOOHOW UXTUODAYHBbI IOT'A
BOCTOYHOMU EBPOIbI B NO3AHEM KAUHO3OE

A. H. KoBanbuyk

AHHOmMauyusi. B cmambe rnpedcmasrnieHbl pe3yribmamel aHanusa
makcoHoMu4ecko2o boeamcmea, pa3Hoobpasusi u crioxHocmu coobuwecms
rpecHo8o0HOU uxmuoghbayHbl t0ea BocmoyHol Egporibl 8 medeHue rnocrnedHux
12 mniH iem. YcmaHoes1eHo, 4Ymo rokasamesiu makcoHoMmu4yecko2o bo2amcemea
naseocoobwecms rposisfisilom MmMeHOEHUUIO K CHUXEHUK C YMeHbUWeHUeM
eeorioeudeckoeo  eodpacma. ObedHeHuUe  (hbayHUCMUYEeCKo20  cocmasa
MpPOSIBISANIOCE 8 YMEHbWEHUU KoiudYecmea makCOHO8 Ha 8CexX UepapXuyveckux
YPOBHSIX U Moerio  b6bimb  8bI38aHO  NEPUOOUYECKUMU  U3MEHEHUSIMU
audporsioaudecko2o pexuma. Budosoe u podosoe pa3Hoobpasue makxke
00CMOBEPHO CHUXaemcs 8 cmpamuapaguyecku rocredogamesibHoM psoy
epynnupoeok. B mo xe epems Habrrolaemcsi yeenudeHue pa3Hoobpasusi Ha
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yposHe cemelicme U ompsidos, briazolaps  4Yemy  go3pacmaem
maKCOHOMUYeCKoe pa3Hoobpasue U CroXHocmbe uccriedyembix epynn. B
meyeHue ArumersibHbIX OMPE3K08 2€0/102UHECKO20 8PEMEHU 8 OMHOCUMESIbHO
cmaburbHbIX yCro8USsIX [PECHOBOOHOU cpeldbl uxmuoghayHa coxpaHsem
eduHcmeo c8oe20 cocmaea. TakcoHoMu4Yeckoe cxo0cmeo OmaoesibHbIX
coobuwiecme uxmuochayHbl mem bornbwe, YeM MeHbWUU  Ompe30K
2e0/102U4ECKO20 8PEMEHU OHU rnpedcmaessnsiom. Omo cesa3aHo ¢ bonbuwel
OOHOPOOHOCMbIO 2€0KTUMamuU4YeCcKuX ycrosul, 8 KOmopbIX cyuecmeaeosanu amu
coobuwjecmea. 3HadyumeribHoOe Kosu4ecmeo rnap raseocoobuwecms, umeroujue
6osiee ronosuHbl 0bWUX MaKCcoHo8, ceudemernibcmayem O MPeeMcmeeHHoOCmu
8 passumuu rnpecHoB8o0HoU uxmuoghayHbl oea Bocmo4yHou Eeporibl 8 meyeHue
ro30Hea20 KalHOo30s1 U 0bycriosrnieH ux y3KuM OUOMONUYECKUM CrEeKmMpPoOM U
eeozpagpuyeckol 6s1u30Ccmabio.

Knroyeesnie cnoea: npecHo800HbIe pbI6bI, KaliHo3oll,
makcoHomu4eckoe 602amcmeo, pa3Hoobpa3ue, gayHucmu4eckoe
cxodcmeo, BocmoyHasi Eepona

DIVERSITY DYNAMICS OF THE FRESHWATER ICHTHYOFAUNA
OF SOUTHEASTERN EUROPE DURING LATE CENOZOIC

0. M. Kovalchuk

Abstract. The results of analysis of the taxonomic richness, diversity
and complexity of the freshwater fish assemblages in southeastern Europe
over the last 12 million years are presented in the paper. It has been
established that values of taxonomic richness of these paleocommunities tend
fo decrease with decreasing the geological age. The impoverishment of the
faunistic composition was manifested in a decrease in the number of taxa at all
hierarchical levels and could be caused by periodic changes in the
hydrological regime. The species and genus diversity is also significantly
reduced in a stratigraphically consistent series of groups. At the same time,
there is an increase in diversity at the level of families and orders, thereby
increasing the taxonomic diversity and complexity of the studied assemblages.
During long periods of geological time in relatively stable conditions of the
freshwater environment, the ichthyofauna preserves the unity of its
composition. The taxonomic similarity of individual ichthyofauna communities
is greater when they represent the smaller segment of geological time. This is
due to the greater homogeneity of the geoclimatic conditions in which these
communities existed. A significant number of pairs of paleocommunities that
have more than half of the common taxa testifies to the continuity in the
development of the freshwater ichthyofauna of southeastern Europe during the
late Cenozoic and is due to their narrow biotopic spectrum and geographical
proximity of investigated localities.

Keywords: freshwater fish, Cenozoic, taxonomic richness, diversity,
faunal similarity, Eastern Europe
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YOK 639.3

MOP®OMETPUYHI MOKA3HUKX OAHOPIHOK IN6PUAA BINOIO 13
CTPOKATUM TOBCTOJIOBbIB

A. A. MAKAPEHKO, acnipaHT®
M. r. WEB4YEHKO, kangmaaT GionoriyHnx Hayk, AOUEHT, 3aBigyBad kadenpu
rigpo6ionorii Ta ixTionorii
HauioHanbHuli yHisepcumem 6iopecypcie i npupodokopucmyeaHHsI
YkpaiHu
0. M.CUTHMUK, kaHangat 6ionoriyHMX HayK, CTapLUMn HayKOBUI CNiBPOBITHUK
nabopaTtopii ekonoriyHMx 4ocnigXeHb
IHcmumym pu6bHozo eocnodapcmea HAAH
E-mail: almakarenko912@gmail.com; shevchenko.petr@gmail.com;
sytnik_yu@ukr.net

AHomauyisi.  [IlposedeHi  akmyarsibHi  OOCJ/IIOXKEHHSI ~ OCHOBHUX
MOPGOsI02iYHUX MOKa3HUKI8 PI3HUX pPO3MIpPHO-Macosux 2pyrn OOHOPIYOK
eibpuda 6inozo i3 cmpokamum mosecmorsiobie y pasi 3apubrieHHs
pubozocriodapcbKux 8000UM.

[NopisHroO4U 3Ha4YeHHs1 cepedHix apugMemuyHUX 8eTUYUH MIacmu4yHuUX
rnokasHukie pub, euseneHo, wo ocobuHu i3 cmaseka [l «/[ocnioHe
2ocriodapcmeo "Hueka"» IHcmumymy pubHozo eocriodapcmea HAAH (m. Kuis)
xapakmepu3ysasnucs sUWUMU eKcmep’epHUMU oKa3HUKaMu, HiX Yy e00oUMi
Hag4aribHO-HayKo80-8UupobHuditi nabopamopii (HHBJ1) pubHuumea kaghedpu
aKkeakyrnbmypu HauyioHarnbHo20 yHigepcumemy biopecypcis i
npupodokopucmyesaHHs YKpaiHu (cmm Hemiwaese).

Pesynbmamu  QocrniOXeHHS  cgi0dYamb Mpo  yMOBU  ympUMaHHS
puboriocaOkogo20 mamepiarly.

[Micns cmamucmu4HOi 06pObKU ompumMaHux pe3yrnbmamie HayKogo20
odocrnioxeHHsi, 6yrno ecmaHo8/1eHO 00CMO8IPHYy pi3HUYro: Haubinswoi (H) i
HaumeHwoi (h) sucomu mina, Hatubinbwoi moswuHu mina (iH), wupuHu noby
(io), sucomu 2ornosu Yyepes cepeduHy oka (hc)), macu mynyba (m;).

BukoHaHe OocnioxeHHs1 0o3go/umpe  po3wupumu  ysgy wo0o 3MiH
MopgoMempuyHUX rMoKa3Hukie pub y cmaegosux 2ocriodapcmeax YKpaiHu.

Knr4oei cnoea: 2i6bpud 6inozo i3 cmpokamum moecmoJiobis,
Mopo Mempu4yHi nMokKa3HUKU, cmamucmu4yHa ob6pobka pe3synbmamis,
ixmionoziyHul Mmamepian, pubonocadkoesuli Mamepiasn

AKTyanbHicTb. BMBYEHHA MOpOMOriYHMX O3HaK pub € KnYoBUM
NMUTaAHHSAM KOXXHOFO iXTIONOriYHOro AOCNIOKEHHA, Mae 3HAa4YEHHSA He TiNbKu ang
BCTAHOBMNEHHA Micus AdaHoro Buay pubwm B cuctemaTtuui pub, ane i ang
NPaKTUYHUX LiNen, OCKifbKkM BOHU € BigobpaxeHHAM rmnbuHHMX notpeb Buay
00 YMOB [OBKiNnNs, siki 3'BUNUCb B Mpoueci eBOniouinHOro po3Butky. bes

. © MakapeHko A. A., lllegyeHko I1. I'., CumHuk KO. M., 2018
HaykoBuin kepiBHUK — KaHanaaT GionoriyHux Hayk, goueHT M. . LLeB4yeHko
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rMUBMHHOro aHanidy mopdornorii OKpemMux OCoOMH, Aiana3oHy X BWOOBOI i
nonynauinHOT MIHNMBOCTI HEMOXITMBO CKMAcTU 3arasibHy ysBY MpO Monynsuit
y uinomy, 1l NpoayKUiMHMX MOXIMBOCTEM Ta rocnogapyoro 3HayeHHs Ans
NOONHN.

MopdonoriyHi xapakTepuCcTUKn pnb BMBYEHO AETanbHile, HiX Y iHWKX
TBapuH. Lle noe’sisaHo i3 cneuudikoto 06’ekTa, Wo BMBYaETbCA. Cnoctepiratn
XUTTS pnb y NpUpOAHMX YMOBax iCHYBaHHA LOCUTb CKNMagHO i He 3aBXau
MOXNMBO, TOMY Ha JOMOMOry NPUXOAUTb BUBYEHHS caMoro ob’ekta Ta aHanis
HaBKOJSIMLLHLOrO CepefioBuLLa, Y AKOMY BiH MeLLKae.

AHani3a ocTaHHiX pgocnimkeHb Ta nyo6nikauwin. [ocnigkeHHro
MOPOMETPUYHNX MOKa3HUKIB BiNoro ta cTpokaTtoro TOBCTONOGIB Npuainsanu
Ginbwe yBaru, HiX ribpmaa ToBcTOMNOGIB. |HdOpPMAaUia LWOAO rOMOBHUX
GionoriyHMX xapaktepucTuk ribpmga 6inoro i3 cTpokatMm TOBCTOMOGIB €
noBoni odbmexeHow Ta 3actapinot (Boponaes H. B. [2,3], BuHorpagos B. K.,
EpoxuHa J1. B. [1] Ta iHwWi). Pe3ynbtatom BUKOHAHWX pPOGIT Oyno BUBYEHHS
AesKnx MopconoriyHnx o3Hak BuAay.

Ha cbOorogHiWwHin yac 3acTOCyBaHHSI CydaCHUX MeTOOMK CTaTUCTUYHOI
06pobkM MOPEOMETPUYHMX AaHUX OA€ 3MOry BCTAHOBUTM BIAMIHHOCTI MiX
Pi3HMMM PO3MiIPHO-MacoBUMK rpynamm pub.

MeTta pocnigkeHHA nondrana Yy BWMBYEHHI Ta  MOPIBHSHHI
MOPOMETPUYHNX MOKA3HUKIB Pi3HUX PO3MIpHO-MacoBuX rpyn ribpmuaa 6inoro
i3 cTpokaTum TOBCTONOGIB Yy pasi 3apmbneHHs puborocnogapCbkMx BOOOMM
YKkpaiHn Onsa  po3pobkKm HayKOBO-MPAKTUYHMX peKkoMeHaauih HanbinbLu
€(EeKTNBHOIro NOro BUKOPUCTaHHS.

MaTepianu ta metoan pocnigxeHHA. BuxigHi ixtionoriyHi maTtepianu
OTpUMaHo y BecHAHUM nepiog y 2017 ta 2018 pokax 3a po3BaHTaXXyBaHHS
3MMyBaribHUX CTaBKiB Pi3HMX PMOHMX rocnogapcTs, WO BUPOLLYHOTbL pnb Ans
3apubneHHa, a came 3 [l «[ocnigHoro rocnogapctea "Huska"» [HCTUTYTY
pubHoro rocnogapctea HAAH (M. KwuiB), HaB4YanbHO-HayKOBO-BUPOOHUYOI
nabopatopii (HHBJT) pmnbHuuTtBa kadeapu akBakynbTypu HauioHanbHoro
yHiBepcuTeTy BiopecypciB i NpupoaoKopucTyBaHHs YKpaiHu (CMT. Hemiwaese).

36ip Ta 06pobky ixTionoriyHMX ~MaTepianie  npoBoAMNM  3a
3aranbHONPUUHATMMU B iXTionoril metogmkamu [8].

3rigHo 3 meToaukot |. ®. lMpasaiHa [11] gocnigpkeHo 16 nnacTUYHMX
0O3HaK pub, WO Han4yacTile BUKOPUCTOBYHOTLCA ANsi NPoBeAEeHHs BionoriyHoro
Ta cuctemaTMyHOro aHanidy. [na [gocarHeHHA  3aBOaHHA  gocnigy
BUKOPUCTOBYBann metoan MopdomeTpuyHoro ananisdy [9, 10] i metoau
cTaTUCTMYHOI 00pobkM aaHux [4, 5, 7].

3a npoBedeHHs  MOP(POMETPUYHOrO  aHanisy BUKOPUCTOBYBaNu
MPUCTOCYBAHHA  Ons  BUMIPOBaHHS  pubKu:  MIipHi  CTpiYKM,  NiHINKW,
LuTaHreHuMpKyni (noxmbka BuMiptoBanbHUX Npunagis cknana 0,1 mm). Ong
OOCNIIKEHHA MNOKa3HUKIB Macu pubu BUKOPUCTOBYBaANM ENEKTPOHHI Tepeswn
(8ig 500 r po 2,5 «r).

B pesynbTtati gocnigkeHb 6yno 3gincHeHO MOpdOMETPUYHUI aHani3
OAHOpIYOK ribpmnaa 6inoro i3 ctpokatum ToBcTonobis (n = 50): A «JocnigHe
rocnogapctBo "Hueka"» IHcTUTYTY pubHoro rocnogapctea HAAH (M. KuiB)
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(n = 25); HaB4YanbHO-HaykoBO-BMpPObOHM4Ya nabopatopis (HHBI) pubHuuTBa
kacdbeapn akBakynbTypu HauioHanbHoOro yHiBepcuteTy 6GiopecypciB i
NPUPOAOKOPUCTYBaHHS YKpaiHu (cMT. Hemiwaese) (n = 25).

CtatuctnyHa ob6pobka npoBoaunacb i3 BUKOPUCTAHHAM CepeaHix
apudpmeTnyHmx BenuumH. CepegHs apudmeTudHa npocTta  (He3BaxeHa)
BenunyuHa (M) obuncrnioBanacsa vyepes AineHHs cyMmy iHauBiayanbHUX 3HaY€Hb
O3HaKM Ha IX 3aranbHy KinbkicTb. CnodaTKky nigcymoByBann 3HAYEHHS1 BCIiX
BapiaHTiB, a MOTIM uUA CcyMa Ainunaca Ha 3ararnbHy KifbKICTb OAWHMULb
CYKYMNHOCTI. Y  3aranbHOMy BUMMsA4i  CepefHio  apudPMeTUdHy,  SKy
3aCTOoCOBYBanM B HalMX po3paxyHkax, npocta n obuucniosBanu 11 3a
cTaHgapTHow doopmynoto [4]:

X.
M=, (1)
n
MiHNUBICTb O3HaKM XapakTepusye cepeaHe KBagpaTuyHe (OCHOBHE)
BIOXUNEHHS (0), WO po3paxoByBanu 3a (ooOpMyroto:

(2)

Momunky cepeaHbOl apudMeTUYHOI (£ m) obumncniosanun 3a opMynoto:

(3)

Momunka cepegHbOl Aana MOXMAMBICTL OUIHUTM 3  BM3HAYEHOW
MMOBIPHICTIO MEXi BiaxmneHb cepeaHbol apnpMeTUYHOI.

[lna BCTaAHOBMEHHS BiOXWNEHb MOKa3HWKIB 3aCTOCOBYBann KoewiuieHT
Bapiauil (C,), W0 fgaB 3MOry MOpPIiBHATM Pi3Hi CyKynMHOCTI. YnM HWXYNN Len
MOKa3HMK, TUM MEHLUMM € KOSNIMBAHHSA O3HAKM B CYKYMHOCTI Ta TuM bGinblia
OAHOpIAHa CYKYNHICTb i, HaBnaku [6].

cv=%x100%. (4)

BusHaumnu miHimaneHe (min) i MakcumarnbHe (max) 3Ha4YeHHs1 O3HaKW.

Pe3synbtatTn pocnigkxeHb Ta ix o6roBopeHHA. B pesynbrari
aocnigkeHb Byno 34iMCHEHO MOPIBHAHHA cepefHix 3HavyeHb (M) nnacTtuyHux
NOKa3HWUKIB 0OQHOPIYOK ribpuaa 6inoro i3 ctpokatum ToBcTono6iB (n = 50): M; —
ctasok Al «[HocnigHe rocnogapctBo "HuBka"»  IHCTUTYTY  pubBHOro
rocnogapctea HAAH (m. KuiB) (n = 25); M, — cTaBoK HaB4YaribHO-HaYyKOBO-
BUpOBGHUYOI nabopatopii (HHBJT) pubHMuTBa Kadeapun akBakynbTypwu
HauioHanbHoro yHiBepcuteTy OiopecypciB i NpUpOaOKOPUCTYBaHHS YKpaiHK
(cmT. Hemiwaese) (n =25). Ana aHanidy ekctep’epy pub BUMKOpUCTOBYBanu
NMaCTUYHI MOKa3HUKW, SAKi OynuM BCTAHOBMEHI LWIMSAXOM BUMIPIHOBAHHA Ta
3BaxyBaHHs (Tabn. 1).

3HayeHHa cepegHiX apUPMETUYHUX BEMMYMH  MOPCOMETPUYHUX
NoKasHUKiB pub NpoTAroM ABOX POKIB AOCNIIKEHHS, 3aCBig4nnun, WO 0COOUHM
i3 craBka [l «[ocnigHe rocnogapctBo "HuBka"» IHCTUTYTY pubHOro
rocnogapctea HAAH (M. KuiB) xapaktepmusyBanucsi BULLMMWU MAACTUYHUMMU
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NOKasHMKaMn, HiX y BOAOWMI HaBYaribHO-HayKOBO-BUMPOBHMYOT nabopaTopii
(HHBJ1) pmnbHnutBa kadegpwn akBakynbTypu HauioHanbHOro yHiBepcuteTy
GiopecypciB i NpUPOAOKOPUCTYBaHHSA YKpaiHu (CMT. Hemiwaese).

1. MNopiBHAHHA cepeaHiX 3Ha4YeHb NNAaCTUYHUX MNOKa3HUKIB OAHOPIYOK
riopupa 6inoro i3 ctpokaTum TOBCTONOGIB 3 pPi3HUX PUOHUX rocnopapcTB Yy
2017 — 2018 pp.

[MoKa3HUKK M M:

2017 2018 2017 2018
Mpomucnosa goexuHa (1) 132,24 145,72 96,32 80,92
3oonoriyHa goxuHa (L) 157,72 176,88 117,48 99,72
HoBxwuHa Tina (7coe) 91,72 103,20 69,24 58,56
Hanbinblwa Bucota Tina (H) 39,40 39,80 20,40 20,44
HanmeHwa Bucorta Tina (h) 14,56 11,60 5,32 5,12
Hanbinbwa ToBwuHa Tina (iH) 13,80 12,76 6,40 5,08
O6xsar Tina (Ccoe) 84,04 101,00 60,88 55,64
[oexuHa ronosu (1c) 39,60 39,16 29,12 19,32
LLinpnHa noby (io) 12,56 12,68 8,04 5,2
S:;’g;axgiz”( /;'3;363 19,88 18,60 13,68 8,36
Eo”f;;m”(‘,’,’i‘)‘ Hepes 28,04 31,88 19,80 16,28
Maca Tina 3aranbHa (m;) 39,70 50,76 13,82 8,57
Maca pnbu 6e3 HyTpoLwuiB (me) 35,20 44 30 12,40 7,36
Maca Tyny6a (mpm) 21,20 28,73 7,70 4,98
Maca nedviHku (my) 0,74 1,00 0,21 0,23
Maca cepus (mc) 0,07 0,07 0,02 0,02

lpumimka: M — cepefHe 3Ha4YeHHS 03HaKW. [MoKa3HWKM OOBXUHKM Yy Tabnuui HaBeaeHi
B MM, Macu - BT

OTpuMmaHi pesdynbTaTy NNacTUYHUX MOKA3HUKIB XapaKTepusyrTb YMOBU
yTpUMaHHa pnbonocagkoBoro martepiany. 3HadHa MIHNMBICTbL 3a Macoro Tina
pnbun y gocnigi xapakrepuaye HanpyxeHi yMOBU Haryny.

[ns MmatemaTMyHOro onpauBaHHA NAACTUYHI O3HaKM NPUPIBHIOBaNU A0
AOBXVHW Tina pvbu, a BUMIpU Ha rofiosi — 4o AOBXMHWU ronosu. Macy pubu
6e3 HyTpowiB i Mmacy Tynyba npupiBHOBanuM O 3ararnbHOI Macu Tina pubw.
OUiHKy BHYTpILLUHIX OpraHiB BM3Ha4yanu, NpuUpIiBHIOKYM Macy OpraHiB 4O Macwu
Tina pnbwu (Tabn. 2, 3).

MMicns maTemaTM4yHOro onpautoBaHHA OTPUMaHUX pe3yrnbTaTiB LWoao
pnbonocagkoBoro matepiany ribpuaa 6inoro i3 ctpokatnm ToBCTONOGIB 6yno
BCTAHOBIIEHO AOCTOBIPHY pi3HUUI0 Hambinbwoi (H) i HanmeHwoi (h) BucoTn
Tina, HanbinbLoi ToBWMWHM Tina (iH), wupuHn noba (io), BUCOTK ronoBu Yyepes
cepeauHy oka (hc)), macu tynyba (my,).
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2. MnactMyHi nokKasHMKM oOAJHOPIYOK ribpuaa 6inoro 3 cTpokaTum
ToBcTOonoGiB y ctaBky [N «HdocnigHe rocnopapctBo "Hueka"» IHcTUTyTy
pubHoro rocnogapctea HAAH Ykpainu (M. Kuis) B 2017 — 2018 pp.

MokasHuky = 2 = 2 = 2 = 2 = 2
< < Q < < Q < < Q <
M+ m o Cy min max
[Mpomucnosa i i i i 97 00 133, 172, 157,
AoBXuHa (1) ’ 00 00 00

3oonoriyHa 119,34 121,39
posxuHa (L) 0,49 0,27
[osxwuHa Tina 69,09 70,80

11, 119, 123, 124,
36 18 48 49

338 145 49 20 6212 66,17 74,47 73,47

246 133 2,1 1,1

(1co2) £0.68 £0.29

HanbinbLwa

BUCOTa TiNna fg’gg %ﬂ 186 069 6.6 25 2442 2621 3217 2877
(H) -\ -\

HanmeHwa

BUCOTA TiNa +863174 +769068 071 038 85 48 725 701 1031 878
") $0.14 20

HanbinbLua

rosumatina 5o 575 072 039 89 45 619 789 930 927
(iH) 20,14 10,

ObxsaT Tina 63,34 69,31

o) 0% 2035 462 175 73 25 5361 6688 7576 7483

[loBxuHa 29,00 26,89
ronosu (7c) +0,40 10,21
Hoexua - - - - - 2900 3500 4500 42,00
ronosu (7c)
WupwuHa noby 32,21+ 32,38
(io) 0,53 0,35
Bucota

ronosu yepes 50,90+ 47,52
cepeavHy oka 0,95 10,66

200 105 69 39 2616 2518 33,64 30,08

264 1,75 82 54 26,32 30,00 37,78 35,90

4,73 329 93 6,9 4595 42,50 60,53 55,00

(hei)

Bucota

rornoBsw Yepes 73,45¢ 81,46 543 341 74 42 5946 7250 82,22 87,50
1,09 0,68

notunuuo (he)

Maca Tina . - - - . 1250 37,00 90,80 60,00

3aranbHa (ms)

Maca pnbum 88.43+ 87,35

6e3 HyTpowiB ., % 212 156 24 1,8 83,97 84,31 92,82 90,20
0,42

(me) 0,31

Maca Tyny6a 51,04 20:02
e * 746 295 146 52 37,60 46,96 59,68 60,20

(Mm) 1,49 0.59

Maca neviHkn 2,05 2,13

(my) +014 006 0,72 031 351 146 069 152 3,60 298

Maca cepus 0,20 0,15

(my) 0,01 0,00 0,07 0,01 350 67 0,09 013 048 0,18
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3. MnactuyHi nokasHMKM OAHOPIYOK ribpmaa OGinoro 3 cTpokaTum
TOBCTONOGIB y CTaBKy HaB4YalibHO-HayKOBO-BMpPOOHMYin nabopartopii (HHBI1)
pnbHuuTBa Kacheapu akBakynbTypu HauioHanbHoro yHiBepcurteTty Giopecypcis
i npupopokopuctyBaHHA YKpaiHu (cmT. Hemiwaese) B 2017 — 2018 pp.

N~ o] N~ 0 N~ 0 N~ o 0] N~ o 0]
o o o o o o o o o o
[NokasHUKK N N N N I3V N N 15X 15X 15X
M+m o C, min max
1 2 3 4 5 6 7 8 9 10 11
Mpomuncnosa

- - - - 83,00 75,00 122,00 90,00
AoBxuHa (1)

3oonorivHa  122,0+ 123,23
posxuHa (L) 0,28 0,32
HoexwuHa Tina 71,87 72,35

1,39 1,59 1,1 1,29 118,33 120,00 123,86 125,97

1,07 130 15 180 70,11 6933 73,91 74,42

(1coe) +0,21 0,26

Hanbinbwa

BMUCOTAa Tina Eggg Eg?g 1,29 094 58 3,70 19,78 23,08 2541 26,74
(H) ST

HanveHwa

ancoratina oo, O%% 084 049 152 775 430 513 7,69 7,06
(h) T

Hanbinbwa

TOBLUMHA Tina +6d5194 +662089 0,71 045 108 717 482 519 820 7,06
(iH) - -

Obxsat Tina 63,14 68,75

(Ccoz) +039 +0.28 1,94 1,39 31 2,02 5978 66,23 67,21 71,26

[oBXunHa 30,28 23,88
ronosu (7c) 0,21 0,12
HoBxiHa - - - - - 2600 1800 36,00 21,00
ronoswu (7c)
WwnpwHa noby 27,48 26,89
(io) +0,51 0,43
Bucota

ronosu vyepes 46,16 43,23
cepeauHy oka +0,54 10,74
(hc))

Bucota

ronosu 4yepes 67,85+ 84,36
NOTUNNLIIO 0,71 0,72

1,04 0,59 34 247 28,33 23,08 32,00 24,71

2,57 217 94 8,07 22,22 22,22 32,35 30,00

269 369 58 854 40,74 36,84 51,72 50,00

3,57 358 53 4,24 60,71 76,19 75,00 88,89

(hc)

Maca Tina . - - - . 810 590 3070 11,40
3aranbHa (m;)

Maca pubu

6e3 HyTpoLiB Sg’ggi fgl? 1,73 2,05 19 238 86,42 8222 9512 89,83
(m6) b —-—

Maca tyny6a 54,51+ 58,05

(M) 100 044 500 2,22 9,2 3,82 4943 54,32 76,19 62,16
Maca neviHkn 1,42 2,69

(my) £012 40,13 0,60 064 423 238 0,78 123 275 4,04
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[podoexeHHsi mabn. 2

| 1 | 2 | 3 | 4| 5] 6| 7] 8 | 9 | 10| 11 |

Maca cepus 0,15 0,18

(M) £0,01 40,01 0,03 0,07 20,0 389 0,09 0,2 0,21 0,28
lNpumimka: M — cepefgHE 3HAYeHHs O3HaKW, *m — nomMunka cepegHbLoro

apudMeTNYHOro, 0 — CepedHE KBagpaTM4YHE 4YM OCHOBHE BigxuneHHs, C, — koediuieHT
Bapiauii, min — MiHiManbHe 3HA4YeHHA O3HaKW, Mmax — MaKkCUMalbHe 3HAYeHHS1 O3HaKW.
lMoka3HWKN JOBXMHM Y TAabnuLi HaBeaeHi B MM, Macu - B T

BucHoBKkM i nepcnekTuBM. [NopiBHIOOYM MaTepianu 3 mopdonoril pub,
SKi yTPUMyBanNucb y pisHMX BogonmMax pmboBOAHMX rocnogapcTts, 3ibpaHux B
OAMH nepiof, MOXHa 3pobuTU BUCHOBOK, LIO KOXHIiKM rpyni pub BRactMeui
XapaKkTepHuin piBeHb 3MiHU MOPAIOSTOrNIYHUX NOKA3HUKIB.

B pesynbTati gocnigkeHHA Ta  MOPIBHAHHA  MOPCOMETPUYHMUX
XapaKTepucTuk ribpmaa 6inoro i3 ctpokaTum ToBCTOMN06IB BYNo BCTAaHOBMEHO,
WO y pasi 3apmnbrneHHa pisHMX pnborocnogapCbknx BOAOVMM BUKOPUCTOBYHOTb
HeCTaH4apTHWUNM | cTaHAapTHUIA pubonocaakoBui MmaTepian.

MoTpibHO Hagani NpoBOAUTW  OOCHIAKEHHA  MOPOMETPUYHNX
XapaKTepUCTUK pub pi3HOro po3mipy i Macu 3 MeTO BMBYEHHA 3MiH Oya0BU
Tina, siki BigbyBaloTbCA B NpOLECi pOCTY Ta cTaHgapTm3sauil pubonocagkoBoro
MaTepiany, Wo 3Ha4YHO NiABULLMTE PUOONPOAYKTUBHICTD.
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MOP®OMETPUYECKUE NMOKASATEJIN OOHOJIETOK TMBPUOA BEJIOIO
C NECTPbIM TOJICTOJIOBOB

A. A. MakapeHko, . I'. LUleB4yeHko, FO. M. CbITHUK
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AHHOmauus. [lposedeHbl aKkmyaribHble uccriedo8aHuUsi OCHOBHbIX
Mopghorio2udeckux rokazamesel pasfiudHbIX pPasMepPHO-Macco8biX 2pyrir
O0OHonemok eaubpuda 6ernozo ¢ necmpbiM moricmonobosg npu 3apblbreHuUU
pbI60Xx035LCcMeeHHbIX 8000EMOS.

CpasHusasi  3Ha4yeHusi  cpeOHUX  apupmemuyecKkux  8esIU4YUH
rnnacmu4yeckux rokasamersnel 0O0HOnemok aubpuda 6e51020 ¢ necmpbiM
morncmonobos, ebisiernieHo, 4Ymo ocobu u3 npyda [Tl «OnbimHoe x035Ucmeo
"Hueka"» WHcmumyma pbibHo2o xozstucmea HAAH YkpauHbl (2. Kues)
Xapakmepu308asuCb 6bICOKUMU 3KCMEPbEePHbIMU MoKa3amersnsamu, 4Y4em 8
godoeme  y4yebHO-Hay4YHO-rpou3eodcmeeHHol  nabopamopuu  (YHII/I)
pbibosoOcmea Kaghedpbl akeaKkyrnbmypbl HayuoHanbHo20 yHusepcumema
b6uopecypcoes u rnpupodorosnb3oeaHusi YkpauHsl (nem Hemewaego).

Pesynbmamsbl  uccnedoeaHusi ceudemesiscmaytom 06  ycrioeusix
codepxxaHusi pbiboriocalo4yHO20 Mamepuara.

[locne cmamucmu4yeckold 06pabomKu ronyYeHHbIX pe3yribmamos
Hay4Ho20 uccriedogaHusi, Obiflo  ycmaHOo8/1eHO OOCMOBEPHYIO PasHUUYy:
Haubonbwet (H) u HaumeHbwel (h) ebicombl mena, Haubonbweld MOoIUWUHbI
mena (iH), wupuHbl nnba (io), ebicombl 2057108kl Yepe3 cpeduHy enasa (hc)),
maccel merna (m; ).

[posedeHHoOE uccriedosaHue rno38onUM pacwupumes rpedcmasrneHue
06 MmopgomempuyecKkux rokaszamesnsx pbl6 8 npydosbix xosslicmeax
YKkpauHsbil.

Knro4eeble cnoea: 2ubpud 6eso2o ¢ necmpbiM mosicmosioboe,
Mopghomempuyeckue rokKaszamesnu, cmamucmu4yeckass ob6pabomka
pe3ynbmamoe, uxmuosiocuyeckuli Mamepuars, pbi60nocadoyHbIlU
Mamepuarn

MORPHOMETRIC INDICATORS OF THE ONE-YEAR-OLD HYBRID OF
WHITE AND COLORFUL CARP

A Makarenko, P. G. Shevchenko, YU. M. Sytnik

Abstract. The actual researches of the basic morphological indices of
different size and weight groups of the one-year-old hybrid of white and
colorful carp for fishery ponds stocking.

Comparing the mean arithmetic meanings of plastic indicators of the
one-year-old hybrid of white and colorful carp, it was revealed that individuals
from the pond of the state enterprise "Experimental farm Nivka" "of the
Institute of Fisheries of the National Academy of Sciences of Ukraine (Kyiv)
were characterized by higher exterior indicators than in the pond of the
Scientific-Production Laboratory (NNVL) of the Department of Aquaculture of
the National University of Life and Environmental Sciences of Ukraine
(Nemishaive village).

The results of the study indicate the conditions of fish-planting material
containment.
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After statistically processing the results of scientific research, a
significant difference was found: the largest (H) and lowest (h) body height, the
largest body thickness (iH), the width of the forehead (io), the height of the
head through the middle of the eye (hc)), the body mass (m;).

The study will expand the understanding of the morphometric
parameters of fish in pond farms in Ukraine.

Keywords: hybrid of white and colorful carp, morphometric indices,
statistical processing of results, ichthyological material, fish-planting
material.
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Abstract. The aim of our research was to establish morphological and
spectrometric characteristics, the content of phenolic compounds and the
antioxidant activity of P.rhoeas bee pollen. Samples of monofloral and
polyfloral bee pollen were collected in districts of the Kiev region (Ukraine) in
the summer period of 2016 with the help of hinged pollen traps. Botanical
origin, monoflorality, level formation and morphological parameters of pollen
lumps were determined in the laboratory of the Department Horse Breeding
and Beekeeping of the National University of Life and Environmental Sciences
of Ukraine. Spectrometric parameters and antioxidant activity of P. rhoeas bee
pollen were investigated in the laboratory of the Institute of Biodiversity
Conservation and Biosafety of the Slovak University of Agriculture in Nitra.
Biochemical analyzes were carried out in the laboratory of the Department of
Storing and Processing of Plant Products of the Slovak University of
Agriculture in Nitra. P. rhoeas bee pollen morphological parameters were
established: length — 3,31 + 0,033 mm; width — 2,97 + 0,044 mm; weight —
9,87 + 0,25 mg. Purity P. rhoeas monofloral bee pollen are in the range from
85 to 91 %. Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads,
and on average, in polyfloral collection pollen gets 38 %. P. rhoeas bee pollen
of the color parameters were determined for its botanical identification.
Specular Component Excluded method with illuminants D65/10° and A/10°
respectively: L* -33,88+ 0,25 and 33,91+ 0,25; a* — 0,04+ 0,07 and
0,14+ 0,12, b*— 4,42+ 0,13 and 4,45+ 0,12, C*— 4,43+ 0,13 and 4,47 £ 0,11;
h° — 89,34 £ 0,87 and 88,01 £ 1,68. Specular Component Included method
with illuminants D65/10° and A/10° respectively: L* — 41,09 £ 0,13 and
41,11 +£0,13; a* — -0,04+ 0,03 and 0,03+0,08; b* — 3,28 +0,07 and
3,31+0,07;, C* — 3,29+0,07 and 3,32+ 0,07, h® — 90,76 +0,56 and

© Adamchuk L. O., IvaniSova E., Akulonok O. I. , Novytska A. T ., Brindza J., 2018
* Scientific supervisor — candidate of agricultural sciences L. O. Adamchuk
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89,4 £1,39. Heterogeneous pollen grains in bee pollen are confirmed by the
results of each measurement of P. rhoeas monofloral bee pollens, which show
one over one lines on Spectral Plot. The antioxidant activity of P. rhoeas bee
pollen in aqueous and alcoholic solutions were 68,61 £ 6,712 % and 55,80 %
1,492 %, respectively. The content of phenolic compounds is 419,16 + 9,356
mg TEAC/g; phenolic acids — 2,40 + 0,052 mg CAE/g, polyphenols — 16,47 +
0,339 mg GAE/qg; flavonoids — 13,34 £ 1.5633 mg QE/qg.

Keywords: bee pollen, Papaver rhoeas, monoflorality, spectrometry,
antioxidants, phenolic compounds

Introduction. Use of bee pollen in the food, pharmaceutical and
medicine industries causes the need for in-depth research of morphological
and spectrometric parameters for interspecific product identification and further
determination of its biochemical and microbiological characteristics. The
popularization of functional nutrition forces manufacturers to review the
requirements for quality and safety of products, improve technologies,
environmentally friendly production and processing.

Analysis of recent researches and publications. The most scientific
information and study of the species Papaver rhoeas L. its characteristics as a
harmful weed in the crops of agricultural plants [11, 12, 14]. However, due to the
considerable distribution of this species on meadows, forests and animal wings,
P. rhoeas is gaining importance as polliniferous plant. Scientists also convinced of
the effectiveness of using P. rhoeas as a drug substance. It has been established
that seed of the species contains readine, protopin, papaver rubin, A, B, C, D, E,
regenine, isoregenin, isoradin, allocriptopin, coridine, stylopine, isocoridine,
berberine and other alkaloids; sitosterol, higher aliphatic alcohols and fatty acids,
anthocyanins, pectin, iron salts and magnesium [10, 18].

P. rhoeas anatomical and morphological features of peduncle and self-
incompatibility pollen of plant were studied [17, 19, 20]. Detailed studies were
of pollen grains of this species. Thus, M. Cresti, C. Milanesi, P., Salvatici n A.
C. Aelst, (1990) point to such features of mature pollen grains — «The mature
pollen grain of Papaver rhoeas is bicellular. The vegetative cell contains
numerous mitochondria; endoplasmic reticulum is not very extensive and there
are few ribosomes and plastids. Golgi bodies are in a very active state. The
generative cell is lobed and spindle-shaped. The cytoplasm contains many,
generally longitudinally arranged, bundles of microtubules. Other organelles
are few in number, and include mitochondria, Golgi bodies and short cisternae
of endoplasmic reticulum» [8]. P. rhoeas pollen grains morphological features
had been studied earlierly. Shape was defined elliptic in the polar view and
circular in the equatorial view (Al-Quaran, 2010). According to others, shape is
circular in the polar view, lobate in the dry pollen (PalDat). Exine sculpture was
scabrate, verrucate, psilate, perforate. Length of polar axis — 39,7 um, length
of equatorial axis — 28,4 um [5, 15]. Given that the P. rhoeas vegetable raw
material is valuable for the pharmaceutical industry, so it will be relevant to
investigate bee pollen. It is known [6, 7, 9], that bee pollen has a high content
of biologically active substances depending on its botanical origin. Recently,
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researchers have established the morphological structure of pollen lumps:
weight — 10,11 mg, height — 2,86 mm, width — 2,45 mm [5].

Scientists have presented a lot of results on biologically active compounds in
polyfloral bee pollen [5, 6], however, monofloral pollen informations is very few.
Comparing monofloral bee pollen from other plant species met the following data.
Determined [21], 75 wt. % ethanol/water extracts of Schisandra chinensis (Turcz.)
Baill., Brassica napus L., Phellodendron amurense Rupr., Prunus armeniaca L.
and Taraxacum officinale L. monofloral bee pollen had stronger antioxidant
activities. And Prunus armeniaca L., Camellia spp. and Helianthus annuus L.
monofloral bee pollen presented excellent tyrosinase inhibitory activities. Prunus
armeniaca L. pollen exhibits both powerful antioxidant and strong tyrosinase
inhibitory activities.

Other scientists have established the antioxidant properties of examined
plant species were different and decreasing in the following order: Brassica
napus subsp. napus L. > Papaver somniferum L. > Helianthus annuus L.
Before that we were identified specific features of bee pollen with Corylus
avellana L., Salix spp., Acer spp., Brassica napus L. [3, 4, 13, 16]. However,
questions remain insufficiently studied morphological and biochemical
characteristics of P. rhoeas monofloral bee pollen.

The purpose of research was to establish morphological and
spectrometric characteristics, the content of phenolic compounds and the
antioxidant activity of P. rhoeas bee pollen.

Materials and methods. P. rhoeas bee pollen was taken from locations
in Kiev region in the summer period 2016. Bee pollen is selected by outer
pollen traps of bee colonies from local populations. Monoflorality ratio of total
bee pollen collection was determined by using percentage of P. rhoeas pollen
lumps to all other [2].

Botanical origin of bee pollen was installed by using pollen analysis [2].

Morphological features of bee pollen were defined in the laboratory of
Institute Biodiversity Conservation and Biosafety, Slovak University of
Agriculture in Nitra. Weight of individual pollen lumps was determined by using
analytical scales ANG 100C (Axis). Length and width of bee pollen were
measured with software Ascension Waves Vision on photos of pollen lumps
from electron microscope Zeiss SteREO Discovery V20. Color of bee pollen
was determined by construct CIEL*a*b* color space model by using
spectrometry devices at Nicolet 6700 FT-IR Spectrometer and Lovibond SP62
S/N 044929. Used SCE (Specular Component Excluded) and SCI (Specular
Component Included) methods. Bee pollen shaping level was determined by
method, which was developed at the Department of beekeeping NULES of
Ukraine [1].

The content of phenolic compounds and antioxidant activity of bee
pollen were determined using standardized methods on the equipment
laboratory of Institute Biodiversity Conservation and Biosafety, Slovak
University of Agriculture in Nitra. Obtained numeric data were subjected to the
statistical analysis.
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Results and discussion. Dimensions of the length and width of pollen
lumps were determined from the average sample of P. rhoeas bee pollen
(n = 30). The length was in the range from 2,9 to 3,77 mm and averaged 3,31
+ 0,033 mm. The correlation coefficient of 7,15 % indicated a low degree of
variability of this feature (C, < 10 %). The width of the pollen lobes was in the
range from 2,26 to 3,47 mm, averaged 2,97 + 0,044 mm. The correlation
coefficient of 10,6 %, indicates the average degree of variability of this feature
(C, 210 %). Can be assumed that of the pollen load width depends on the
level of formation bee pollen and may vary depending on filling capacity of
pollen collection basket on bee's leg. In contrast, the length is stable and
depends on the length of pollen collection basket on bee’s leg.

In general, we can state that for P. rhoeas bee pollen the average size
of pollen loads is 3,31 mm in length and 2,97 mm in width (fig. 1).

Determine the weight of one pollen load from the average sample of
P. rhoeas bee pollen (n=50). This indicator was in the range from 6,7 to
13,7 mg, average it was 9,87 £ 0,25 mg. The coefficient of variation was
18,3 %, which indicates a high degree of variability (C, = 10 %). The scope of
the data average weight means different density of formation of pollen loads
by bees. And consequently, it affects the different concentrations of nutrients
in bee pollen, influencing the biochemical characteristics of the product. As a
result of the visual assessment, it was found that the color of P.rhoeas
monofloral bee pollen from was different depending on the collection period.
Probably this was due to falling into pollen lumps of pollen of other plant
species. The percentage of monoflority were determined in bee pollen
collected samples using pollen analysis (fig. 2).

Purity P. rhoeas monofloral bee pollen are in the range from 85 to 91 %.
Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads, and on
average, in polyfloral collection pollen gets 38 %.

Color of bee pollen was determined the means of color perception by
using the parameters: lightness (L*); the ratio from green to red color (a*); the
ratio from blue color to yellow (b*); relative saturation (C*); hue angle (h°) (tab.

1).

According to research results of color model parameters with different
methods (Specular Component Excluded and Specular Component Included)
using the standard illuminant (D65/10°) and typical illuminant (A/10°), the
averaged data were received spectrometric parameters, which later can be
used for identification of P. rhoeas bee pollen. The difference in monoflority of
the studied samples of bee pollen shows Report Color Plot and Report
Spectral Plot (fig. 3—4).
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Fig. 1. The shape level and morphological parameters bee pollen lumps
of Papaver rhoeas L. (a — morphometric measurements and scale of pollen shape
level; b — diversity of bee pollen; ¢ — width of pollen lump; d — length of pollen lump,
1-5 — levels of shaping)
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Fig. 2. Samples bee pollen: 1M — monofloral (sample Ne 2, 18-12 June,
87 % — P. rhoeas, 13 % — others spices); 2M — monofloral (sample Ne 10, 19-25
June, 85 % — P. rhoeas, 15 % — others spices); 3M — monofloral (sample Ne 58, 7-10
July, 91 % — P. rhoeas, 9 % — others spices); 4P — polyfloral (sample Ne 15, 19-25
June, 38 % — P. rhoeas, 62 % — others spices)

Going one by one lines by P. rhoeas monofloral bee pollen Spectral Plot,
which show the results of each measurement there is evidence heterogeneous
pollen grains in bee pollen. That, pollen loads of bee pollen contain only
P. rhoeas pollen grains. On Color Plot reflected square identification of the
color of bee pollen in the color model CIEL*a*b* color space.

After confirmation of monoflority P. rhoeas bee pollen, determined the
content of biologically active substances. Namely, antioxidant activity of water
and methanol solution (%); phenolic acids (mg CAE/g) and phenolic
compounds with phosphomolybdenic method (mg TEAC/g); polyphenols
(mg GAE/g) and flavonoids (mg QE/g) (tab. 2).

It was found that in the water solution, the antioxidant activity of
P. rhoeas bee pollen was higher by 12,81 % compared to methanol. Total
content of phenolic compounds using phosphomolybdenic method was on
average 419,16 + 9,356 mg TEAC/g. Of these, phenolic acids were 2,40 +
0,052 mg CAE/g and polyphenols 16,47 + 0,339 mg GAE/g. Contents
flavonoids was 13,34 + 1,533 mg QE/qg.
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1. P. rhoeas bee pollen spectrometric parameters (n = 10)

, Spectrometric parameter
Indicator G | o | e | c he
Primary llluminant D65/10°, SCI method

Min 40,41 -0,19 2,95 2,95 87,73

Max 41,75 0,12 3,65 3,65 93,19

X+ Sx 41,09+0,13 -0,04 +0,03 3,28+0,07 3,29+0,07 90,76 0,56

é 0,42 0,103 0,23 0,23 1,76

Cv (%) 1,03 -232,003 6,99 7,01 1,95

Primary llluminant D65/10°, SCE method

Min 32,49 -0,26 3,64 3,65 85,11

Max 35,11 0,36 4,96 4,97 93,14

X+ Sx 33,88+0,25 0,04+0,07 442+0,13 4,43+0,13 89,34+0,87

é 0,79 0,22 0,42 0,42 2,76

Cv (%) 2,33 515,79 9,51 9,503 3,09
Primary llluminant A/10°, SCI method

Min 40,41 -0,19 2,95 2,95 77,84

Max 41,75 0,71 3,65 3,65 93,19

X+ Sx 41,11+0,13 0,03+0,08 3,31+0,07 3,32+0,07 89,4 1,39

é 0,41 0,26 0,22 0,22 4,43

Cv (%) 1,005 763,99 6,57 6,58 4,95
Primary llluminant A/10°, SCE method

Min 32,49 -0,26 3,95 4,02 75,0055

Max 35,11 1,06 4,96 4,97 93,14

X+ Sx 3391+025 0,14+0,12 4,45+0,12 4,47+0,11 88,01+1,68

é 0,78 0,39 0,37 0,35 5,33

Cv (%) 2,29 284,45 8,22 7,75 6,05

Notation. X — arithmetic mean; Sx — error of a measurement; Max, Min — maximum,
minimum value sample; Cv — coefficient of variation; & — standard deviation; L — lightness; a
— the ratio from green to red color; b — the ratio from blue color to yellow; C — relative
saturation; h® — hue angle; Primary llluminant D65/10° — is a commonly used standard
illuminant defined by the International Commission on lllumination; Primary llluminant A/10° -
is intended to represent typical, domestic, tungsten-filament lighting; SCE — Specular
Component Excluded method; SCI — Specular Component Included method

2. P. rhoeas bee pollen biologically active substances (n = 3)

No Indicator Value, X + Sx
1 Antioxidant activity of water solution, % 68,61 £ 6,712
2 Antioxidant activity of methanol solution,% 55,80 + 1,492
3 phosphcf’mhce)lr;/(gzjce(r:](i)cmrgg’tjhnodds: Vrz:fghTEAC/g 419,16 £ 9,356
4 Polyphenols, mg GAE/g 16,47 £ 0,339
5 Flavonoids, mg QE/g 13,34 + 1,533
6 Phenolic acids, mg CAE/g 2,40 £ 0,052

Notation. TEAC - trolox equivalent antioxidant capacity; GAE - gallic acid

equivalent; CAE — caffeic acid equivalent.
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Fig. 3. P. hoeas monofloral bee pollen Report Color Plot (n = 10)

Fig. 4. P. rhoeas monofloral bee pollen Report Spectral Plot (n = 10)
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Conclusions. P. rhoeas. bee pollen loads morphometric parameter are
length 3,31 £ 0,033 mm, width 2,97 + 0,044 mm and weight 9,87 £ 0,25 mg.
Purity P. rhoeas monofloral bee pollen are in the range from 85 to 91 %.
Polyfloral bee pollen always less than 80 % P. rhoeas pollen loads, and on
average, in polyfloral collection pollen gets 38 %.

The color parameters of P.rhoeas bee pollen for its botanical
identification have been investigated. Specular Component Excluded method
with illuminants D65/10° and A/10° respectively: L* -33,88 + 0,25 and
33,91+£0,25; a* — 0,04+ 0,07 and 0,14 +0,12; b* — 442+ 0,13 and
445+0,12; C* - 443+0,13 and 4,47 +£0,11; h° — 89,34 +0,87 and
88,01 + 1,68. Specular Component Included method with illuminants D65/10°
and A/10° respectively: L* — 41,09 £ 0,13 and 41,11 £0,13; a* — -0,04 £ 0,03
and 0,03 + 0,08; b* - 3,28 + 0,07 and 3,31 £ 0,07; C* - 3,29 £ 0,07 and 3,32 +
0,07; h* -90,76 £ 0,56 and 89,4 +1,39.

Heterogeneous pollen grains in bee pollen are confirmed by the results
of each measurement of P. rhoeas monofloral bee pollens, which show one
over one lines on Spectral Plot.

Antioxidant activity of P.rhoeas bee pollen in water and methanol
solution were 68,61 + 6,712 and 55,80 £ 1,492 % respectively. The content of
phenolic compounds is 419,16 £ 9,356 mg TEAC/g; phenolic acids — 2,40 +
0,052 mg CAE/g; polyphenols — 16,47 + 0,339 mg GAE/q; flavonoids — 13,34 +
1.533 mg QE/g.
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BOXXOJIMHE OBHIXOKA 3 PAPAVER RHOEAS L.

N. O. Apamuyk, E. IBaHiwoBa, O. |. AKyNbOHOK,
A. T. HoBuubka, 5. bpiHasa

AHomauisi. Memoro Hawux OocrioxeHb 6yro ecmaHosumu MopgbosiogivHi
I crnekmpoMempuyHi  xapakmepucmuKku, emicm (beHONbHUX CrolyK ma
aHmuokcudaHmHy akmueHicmb 60XosIUHo20 OBHIXks 3 P. rhoeas. 3pasku
MOHOGDSIOPHO20 | MosighrIopHO20 BAXKOMUHO20 OBHIXKS Oynu 3ibpaHi 8 palioHax
Kuiscbkoi obriacmi (YkpaiHa) e niimHit repiod 2016 poKy 3a 00roMo20or0 HagiCHUX
rnunkoeosnoeayie. bomaHidyHe MoOXo0XXeHHs, MOHOGhIOPHOCMb, CGbOPMOB8aHICMb
i MopgbosioaiyHi napamempu unkosux epyO0HOK eusHadanu 6 rabopamopil
Kagpedpu KoHsipcmea | 60xinbHuymea HauioHanbHO20 — yHiBepcumemy
biopecypcie i npupodokopucmyeaHHs1 YKpaiHu. CrekmpoMempuydHi rnapamempu i
aHmuokcudaHmHy akmueHicmb 60)X0sIUHO20 0BbHXKS 3 P. rhoeas docrnidxysanu
8 nabopamopii IHcmumymy oxopoHu biopisHomaHimmsi | 6ioroaiyHoi 6e3rneku
CriosaubKoao azpapHo20 yHieepcumemy & Himpi. bioxiMiyHi aHani3u rpogoousiu 8
nabopamopii  Kagpedpu 3bepicaHHS ma nepepobku POCAUHHUX POOyKmMiIe
CriosaubKoao azpapHoz20 yHieepcumemy 6 Himpi. BcmaHosunu mopgboroaidHi
napamempu nunkoeoi 2pydoyku 60xonuHo20 0bHKXS 3 P. rhoeas: 0oexuHa —
3,31 £ 0,033 mm, wupuHa — 2,97 + 0,044 mm; maca — 9,87 £ 0,25 me. HYucmoma
MOHOGrI0pHO20 6OXK0MUHO20 OBHIXOKS 3 P. rhoeas 3Haxodunacsi 8 Mexax ei0 85
0o 91 %. [lonicpriopHe 60x0nuHe O6HKXS 3aexou micmuno meHwe 80 %
nunkosux epydoyok 3 P. rhoeas; 8 cepedHbOoMYy y rosichriopHOMY 360pi OOHRKXKS,
nurikosi epydoyku 3 P.rhoeas mpannsanucek y Kinbkocmi 38 %. BusHayunu
napamempu Korbopy P.rhoeas 60XosiuHo20 OBHKKS Ornsi to2o 6omaHidYHOl
i0deHmucpikauii. Memodom eumiprogaHb 3 BUKITHOYEHHSIM O3epKaribHOI CKriadoeoi 3
ocsimmogadyamu D65/10° i A/10° 8idrnosioHo: L*-33,88 + 0,25 33,91 + 0,25, a* —
0,04+ 007 i 0,14+0,12; b* — 4,42+ 0,13 | 445+0,12, C* — 4,43+£0,13 i
447 +0,11; h° — 89,34+0,87 i 88,01+ 1,68. Memodom eumiprogaHb i3
gpaxyeaHHsIM 0O3epkKasibHOi  ckradogoi 3 oceimmoeadamu D65/10° i A/10°
8i0rnoeioHo: L* — 41,09 + 0,13/ 41,11+ 0,13; a* - -0,04 £ 0,03 i 0,03 £ 0,08; b* —
3,28 +£0,07 i 3,31+£0,07; C* - 329+0,07 i 3,32+ 0,07, h° — 90,76 +0,56 i
89,4 +1,39. HaknalaHHs OOHa Ha OOHy niHil, SiKi MOKa3yromb pesyribmamu
KOXHO20 8UMIprO8aHHS MOHOGIIOPHO20 60X0muUHo020 OBHIXOKS 3 P. rhoeas Ha
criekmparibHoMy epachiky ceid4umb rpo 2emepO2eHHICMb MUIKOBUX 2pYyO0YHOK.
AHmMuokcudaHmHa akmuegHicmb 60X0nuHo20 06HKXsS 3 P. rhoeas y 800HOMY i
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CrupmosomMy posduHax cmaHosume 68,61 + 6,712% i 5580 + 1,492 %
8i0rosioHo. Bmicm ¢beHornbHUX crionyk — 419,16 + 9,356 ma TEAC / 2; gheHOrbHUX
kucriom — 2,40 £ 0,052 ma CAE /2; nonigeHonie — 16,47 + 0,339 me GAE / g;
¢bnasoHoidie — 13,34 £ 1,533 me QE / e.

Knouyoei crnoea: 60xonuHe O6HIXxsi, Papaver rhoeas,
MOHOGPJIOPHiCMb,  criekmpomempisi, aHmMuokcuGaHmu, eHOJIbHI
crnoJsiyku

NYENMMHAA OBHOXKA C PAPAVER RHOEAS L.

Nn. A. Apamuyk, 3. UBaHuwoBa, A. . AKyneHoK,
A. T. HoBuukas, A. BpnHa3sa

AHHOmMauyus. Llenblo Hawux uccriedosaHul bblI0  ycmaHo8UMb
Mopgporio2udecKue U CreKmpoMempuyecKue Xxapakmepucmuku, codepxaHue
PEHOsIbHbIX COeO0UHeHUU U aHmMuUoKcudaHmMHOU aKmueHOCMbHK  MYesIuUHOU
0b6HOXKU ¢ P.rhoeas. Ob6pa3subl MOHOGIOPHOU U MOSUGIIOPHOU MYenuHou
OBHOXKU bblriu cobpaHbl 8 patioHax Kueeckol obriacmu (YkpauHa) 6 niemHul
nepuod 2016 200a C MOMOWbLK HaBECHbIX [blbUeynasnueamersied.
bomaHu4eckoe rpoucxoxoeHue, MOHOIIOPHOCMb, CHOPMUPOBAHHOCMb U
Mopgboriocudeckue  rnapamempbl  blIbUEBbIX KOMOYKO8  orpedensnu 8
nabopamopuu kKagedpbl KoHegoOcmea U n4yesioeodcmea HauyuoHaribHO20
yHU8epcumema buopecypcos u rpupoOonosib308aHUs YKpauHb!.
Criekmpomempuyeckue rnapamempbl U aHMUOKCUOaHMHy0  aKmueHOCMb
n4ernuHot obHOXKU ¢ P. rhoeas uccriedosanu e nabopamopuu MHcmumyma
oxpaHbl buopasHoobpasusi u 6uonosudeckol 6e3onacHocmu Criogayko2o
agpapHo20 yHusepcumema e Humpe. buoxumuyeckue aHaru3bl rpoeoousiu 8
niabopamopuu Kaghedpbl XpaHeHUs U rnepepabomku pacmumesibHbIX rpPooyKmos
Criogauko2o  agpapHo2o  yHugepcumema 6  Humpe.  YcmaHosunu
Mopabosioaudeckue rnapamempbl MblibUe8bIX KOMOYKO8 M4YesIUHOU OBHOXKU C
P. rhoeas: onuHa — 3,31 £ 0,033 mm, wupuHa — 2,97 £ 0,044 mm; macca — 9,87 %
0,25 me. HYucmoma MOHOGI0pHO20 n4enuHoU 0bHOXKU ¢ P. rhoeas Haxodurnack 8
npedenax om 85 do 91 %. lNonugbriopHasi n4yenuHasi 06HOXKa eceada codepikarna
meHee 80 % nbinbyesbix KoMouykos ¢ P.rhoeas; 8 cpedHem 8 rnonugriopHoM
cbope OBHOXKU MblibUEsble KOMOYKU C P. rhoeas ecmpedanuce 8 Korudecmae
38 %. Onpedenunu napamempsl usema P. rhoeas nyenuHol 0b6HOXKU Orisi e20
6omaHu4eckol udeHmugbukauuu. MemoOom uU3MepeHUl C UCKITYeHUEM
3epKkanbHol  cocmaenswel ¢ ocgemumenamu  D65/10° u  A/10°
coomeemcmeeHHo: L* — 33,88 + 0,25 u 33,91 + 0,25, a*— 0,04 + 0,07 u 0,14 +
0,12, b*— 4,42 £ 0,13u 4,45+ 0,12, C*— 4,43+ 0,13u 4,47 £ 0,11, h°- 89,34
087 u 8801 £ 1,68 Memodom u3mepeHUlU C y4emoM 3epKasibHoU
cocmasersrowet ¢ oceemumensamu D65/10° u A/10°, coomeemcmeeHHo: L * —
41,09 + 0,13 u 41,11 £ 0,13, a*— - 0,04 £ 0,03 u 0,03 £ 0,08; b*— 3,28 + 0,07 u
3,31 £ 0,07; C*— 329 £ 0,07 u 3,32 + 0,07, h° — 90,76 + 0,56 u 89,4 + 1,39.
HanoxeHue 0Opye Ha Opyaa nuHul, KOMOpbIEe [0Kasbiearm pe3yrbmambi
Kax0020 U3MepeHUss MOHOGb/IoOpHOU n4YyeniuHou O6HOXKU ¢ P.rhoeas Ha
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criekmparibHoM epachuke ceudemernibcmgyem 0 2emepo2eHHOCMU IblIbUEBbIX
KOMOYKO8. AHMUOKcUOaHMHasi akmusHoCmb rn4yesiuHou obHOXKU ¢ P. rhoeas 8
B800HOM U CriupmoeoM pacmeopax cocmasernsem 68,61 £+ 6,712 % u 55,80 %
1,492 % coomeemcmeeHHo. CodepxxaHue ¢heHOorbHbIX coeOuHeHUl — 419,16 +
9,356 me TEAC /2; ¢beHomnbHbIX Kucriom — 240 = 0,052me CAE/e;
nonugpeHonoe — 16,47 = 0,339 me GAE/e; cpnasoHoudos — 13,34 =
1,633 m2 QE/ a.

Knouyeeble crnoea: n4YenuHass O06HOXka, Papaver rhoeas,
MOHOGPJIOPHOCMb, CMeKMpoMempusi, aHMuUuoKculaHmMbl, ¢eHOsIbHbIe
CcoeOUHEeHUs

UDC 632.2.09:618.4-036.3
CHEWING ACTIVITY OF COWS AND ACIDITY OF RUMEN CONTENTS

Yu. Yu. BANIAS, Post-graduate student of the Department of Dairy and Meet
Production Technology
National University of Life and Environmental Sciences of Ukraine
E-mail: triolakt@icloud.com

Abstract. Studying the relationship between the size of the food
particles and the acidity of the rumen contents, found that the size of the
particle feed has an effect on the pH of the rumen. Analyzing the results, it
should be noted that the level of acidity of the rumen content in cows with low
chewing activity indicated a more acidic environment, pH ranged from 6.94 to
6.03. At the same time, animals with a higher level of chewing activity were
characterized mainly by a neutral or slightly alkaline rumen contents with a pH
of 6.91 to 7.75. As we see, cows, which are characterized by elevated chewing
activity, were distinguished by higher values of pH of a rumen in comparison
with animals, which had a lower duration of chewing. Ruminating activity of
cows fed the same ration has been studied. Time of rumination was different
that influenced rumen acidity (pH). Strong correlation (r = 0,57; 0,53) between
rumination time and rumen pH has been discovered. It nas been proved that
24—h monitoring of rumination can serve as effective instrument of control of
microbial processes in the rumen.

Keywords: chewing monitoring, dairy cows, rumination, rumen
contents, acidity

Introduction. Milk production under the conditions of industrial
technologies and high level of concentration of livestock is possible only with
the maximum use of the most advanced technological solutions and analysis
of the basic parameters of the physiological processes of animals. One of the

© Banias Yu. Yu., 2018
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most modern electronic control systems of the herd is the system of collecting
and analysis of data of chewing activity of cows on the basis of HR-Tag LD™
collar transponder-actometer-ruminograph. The system is developed for
acoustic tracking of one of the most important parameters of the life of a
ruminant animal - the chewing process (rumination), which is a direct reflection
of the effectiveness of the rumen. Scientific researches have proved high
accuracy and informative of this system

Analysis of recent research and publications. Ruminants almost do
not chew the food while eating. The main treatment of feed passes in the
rumen, until it would be in correct consistency. This is anable by the periodic
diversion of food into the oral cavity and the careful chewing. During the day,
cows are chewed up to 100 kg of rumen contents. At the same time, the bulk
of the plant feed that comes to the rumen is processed by the microorganisms
that populate it. An important factor is the constancy of the pH of the
proventriculuses, because the change in acidity leads to the death of certain
types of microorganisms. Therefore, it is important for ruminants that in those
parts of the stomach where fermentation occurs (rumen, reticulum), pH should
be slightly alkaline or neutral.

By isolating cellulase and other hydrolases, cellulosic microorganisms
partially break down cellulose, hemicellulose, pectin and lignin, and the
resulting carbohydrates and resulting carbohydrates are fermented. However,
the splitting of vegetable fibers is significantly dependent on their grinding
during chewing [1; 2].

Taking into account the above, it can be argued that control and
diagnosis of digestive problems are a necessity. One of the methods of
controlling and diagnosing these problems is to evaluate their chewing activity.
According to studies [3; 4] the high activity of the rumination contributes to the
improvement of the rumen environment and its functional state. The more
intense synthesis of saliva, which is released during chewing the food,
stabilizes the pH of the rumen, which prevents such typical diseases of high-
yielding cows as subclinical scaphoid acidosis and laminitis.

Studying the relationship between the size of the food particles and the
acidity of the rumen contents, found [9] that the size of the particle feed has an
effect on the pH of the rumen. So, chewing activity is the most reliable sign of
a healthy cow.

The analysis of available sources of scientific literature showed that in
the given problem the questions of connection and interaction of the duration
of chewing activity of cows with the parameters of the acidity of the supported
rumen contents. Constant monitoring of pH will effectively influence digestion
processes in the rumen feed.

The purpose of the research is to scientifically substantiate the
dependence of the acidity of the rumen contents on the duration of the
chewing activity of the cow and, thus, to control the nature of the activity of
microorganisms in the proventriculus.

Methods. The research was carried out at the dairy complex of the
"Podilsky gospodar - 2004" LLC "Svarog" Corporation on cows of Ukrainian black-
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and-white milk breed. For research, healthy cows with a health index (according to
the Milcon program) at least 88 were selected. The registration of functional
parameters was performed by the electronic MilCon HM ™ system with an
identification unit based on neck collar transponders that combine identification,
activity and chewing activity (rumination) of animals and automatic transfer of
accumulated data to a computer using infra-red technologies.

Investigation of the acidity level (pH) of the supported rumen is
performed on 3 cows with elevated (over 230 min.) and 3 cows with a
decreased (up to 201 min.) chewing activity during the last 12 hours. Samples
were taken and checked for a period of no more than 5 minutes to determine
the pH of the rumen containing using a special probe. Measurement of the
acidity level was carried out by a certified device pH-150MA.

Results. Analyzing the results, it should be noted that the level of acidity
of the rumen content in cows with low chewing activity indicated a more acidic
environment, pH ranged from 6.94 to 6.03 (Tab. 1). At the same time, animals
with a higher level of chewing activity were characterized mainly by a neutral
or slightly alkaline rumen contents with a pH of 6.91 to 7.75. As we see, cows,
which are characterized by elevated chewing activity, were distinguished by
higher values of pH of a rumen in comparison with animals, which had a lower
duration of chewing (Fig. 1).

1. Indicators of chewing activity and acidity of the rumen contents of
cows

Cow Du.ration of the oH rumen Du.ration of the
number chewing process fqr contents chewing process fqr
the last 12 hours, min. the last 24 hours, min.
Cows with lower chewing activity
20136 201 6,9 402
20321 105 6,94 314
20275 157 6,03 410
M*m 154,3 + 27,74 6,6 0,3 375,3 * 30,75
Cows with higher chewing activity
20168 241 7,75 589
8879 232 7,15 566
80 300 6,91 532
Mtm 257,7 £ 21,33 7,3%+0,27 562,3 + 16,56

The trend line of pH confirms that in general there is a positive
relationship between chewing activity and pH. The existence of such
dependence is quite logical and linked with the buffer properties of saliva, with
the fact that in the process of chewing of feed more saliva comes to rumen
chewing activity and pH. The existence of such dependence is quite logical
and linked with the buffer properties of saliva, with the fact that in the process
of chewing of feed more saliva comes to rumen.
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Fig. 1. pH of rumen contents depending on the duration of chewing
activity of cows

Calculation of the correlation coefficients between the studied indices
confirmed the dependence of the acidity of the rumen contents from the
chewing activity of cows (tab. 2).

2. The level of dependence between the acidity of the rumen contents
and the duration of the chewing process in cows.

Average duration of| Duration of the | Duration of the Average
chewing process in chewing chewing process | expectations

Indicator the last day, min / | process for the| in the previous | over the last

per 2 hours. last 12 hours. day, min. 24 hours, kg
PH of rumen 0,53 0,4 0,57 ~ 0,55
contents

Thus, the acidity of the rumen contents had a strong level of correlative
(r = 0,57) depending on the level of chewing activity of the cows for the
previous day before the measurement of the day. This, in our opinion, is
explained by the fact that the rumen environment depends more on the
amount of saliva that is produced just now, but on the amount of saliva that
was produced earlier and which provided the optimum environment for the
activity of the microflora. It should also be noted strong enough (r = 0,53)
correlation between the pH of the contents of the rumen and the chewing
activity of the cows for the current day. The study also established the
presence of a strong reverse (r = -0.55) correlation between the pH of the
contents of the rumen and the milk yield, which coincides with the results
obtained by Geishauser T. et. al. [9].

Discussion.

1. Monitoring the chewing process is an effective tool for controlling
microbiological processes in the cattle rumen.

2. A correlation between the length of the chewing process and the pH
of the rumen contents is strong (r = 0,57 ... 0,53).
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Further research should focus on the specification of indicators of the
duration of the chewing process, the pH of the contents of the rumen and their
relationship with the nature of metabolic processes.
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XXYBAJIbHA AKTUBHICTb KOPIB | KUCJTIOTHICTb BMICTY PYBLUA
Bansic 10. HO.

AHOomauia. Busyatoyu 3arnexHicmb MDK PO3MIPOM HacmoK KOpMy ma
Kucriomsicmro emicmy pybusi ecmaHosusiu, Wo PO3MIpU 4acmoK KopMmy
Marome ernnue Ha pH pybus. AHanisyro4u ompumaHi pesyrnbmamu, criid
gi03Ha4Yumu, Wo pieeHb KucriomHocmi emicmy pybusi Kopie 3 HU3bKUM PiBHEM
XyeallbHOI akmueHocmi xapakmepu3sysasecs binbw Kucrium cepedosuwiem i
rnokasHuk pH konueascs eid 6,94 do 6,03. Y mou xe 4yac, meapuHu 3 suWUM
pi6HEM XXy8allbHOI aKmUBHOCMI 8UPI3HAMNUCS NnepesaxHo HelmpasibHuUmM abo
Oewo 3anyxeHum cepedosuuiem emicmy pybusi 3 pisHem pH eid 6,91 0o 7,75.
Ak 6a4yumo, Kopoeu, SKi xapakmepu3yeasiucsi Mni08UWEHOK Xy8aslbHO
aKmueHicmio, BUPISHAMNUCA 8UWUMU 3Ha4YeHHsamu pH emicmy pybus y
MOpIBHAIHHI 3 meapuHaMu, SKi Manu MeHWwy mpusarnicmb Xyuku. PieeHb
XXyealslbHOI akmueHOCMI Kopige 3a 00HaKko8o20 cKrady pauioHy bye pi3HUM, W0
rnosHayumnocsa Ha kucrnomHocmi  (pH) emicmy pybus. YcmaHoerneHo
docmamHbO cunbHul (r = 0,567...0,53) kopenauitHul 38'930K MiX
mpusaricmio XyeaHHsi ma pH emicmom pybus. [JoeedeHo, wo uinodobosuli
MOHIMOpPUH2  XyeasnlbHOI  akmugHocmi  Moxe  6ymu  etheKmusHUM
IHCMpyMeHmMomM KoHmporto rnepebicy MikpobionozidHux rpouyecie y pybu.

Knroyoei croea: MOHImMoOpuH2 XyeasibHOI aKkmueHocmi, Kopoeu,
PYMiHauisi, emicm pybusi, KucsiIomHicms

XEBATEJIbHAA AKTUBHOCTb KOPOB U KUCITOTHOCTb
COOEPXXWMOI'O PYBLA

Bansic 10. HO.
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AHHOMauyus. M3yyasi 3a8UCUMOCMb MeXOy pa3MepoM Yacmul, Kopma u
KUC/TOmHOCMbIO co0epXXumoz20 pybua, onpedenurnu, 4mMo pasmepbl Hacmuy,
KopmMa enusitom Ha pH pybua. AHanusupys noryyYeHHble pe3yrbmambl, criedyem
OmMeMUMb, YMO YPOBEHb KUCITIOMHOCMU COOepXUMO20 pybua KOpo8 C HU3KUM
YPOBHEM XXesamesibHOU aKmueHOCMU xapakmepu3osearsicsi bornee Kucrioli cpedoli
u rnokazamersb pH konebarcs om 6,94 0o 6,03. B mo xe 8peMsi, XU8OMmHble C
8bICOKUM YPOBHEM XKe8ameribHOU aKkmueHOCMU OmJIuYanuchk npeuMyuecmeeHHo
HelimparbHOU Uru HECKOJIbKO Weio4YHoU cpedoll codepkumoeo pybua ¢ yposHeM
pH om 6,91 0o 7,75. Kak eudumMm, KOpoOBbl, KOMOPbIE XapaKmepu308asluch
MOBbILUEHHOU  XXeeamersibHOU  aKmueHOCMbI0,  OM/u4YarnucCb  8bICOKUMU
3HayeHusimu pH codepxxumozo pybua rno cpasHEeHUIo C XKUBOMHbLIMU, KOMOopble
UMenuU MeHbWy podormKUMEsIbHOCMb XXeeaHUsl. YPOBeHb xeeamersibHOU
aKmueHoOCmMu Kopo8 rpu O0OUHaKo8OM cocmase payuoHa Obin pasHbIM, 4Ymo
cKkaszarocb Ha KucriomHocmu (pH) codepxumozo pybua. YcmaHoerieHa
docmamoyHo cunbHas (r = 0,57...0,63) koppensuyuoHHasi Cce53b MEXOy
rnpodosrmkumeribHocmbko XXeeaHusi u pH codepxumozo pybua. [JokasaHo, 4mo
KpyarioCymouYHbIll MOHUMOPUH2 XeeamesibHOU aKmueHocmu Moxem 6bimb
3bheKMUBHBIM UHCMPYMEHIMOM KOHMPOJIS MeYeHUs] MUKPOOUOIo2uUYeCKUX
rpoueccos 8 pybue.

Knro4yeeblie crioea: MOHUMOPUH2 XXeeameslbHOU akKmueHocmu,
Kopoebl, pyMUHayusi, codepxumoe pybua, KUCJIOMHOCMb
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B. BPOBAPCbKWWN, nokTop cinbcbkorocnoaapcbkux HayK Hayk, npodecop
kacheapw KoHspcTBa Ta 6oxinbHMLTBA'
HauionanbHul yHieepcumem 6iopecypcie i npupodokopucmyeaHHsl
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svelichko.bee@rambler.ru

AHomauis. [ocnidxeHo 6ioxiMidHUU ckrad nepau, odep)xkaHoi 8i0
60XXONIUHUX ciMel 3 BUKOpUCMAaHHSIM 3ae2allbHoMnMpuliHamoz2o criocoby ma
po3pobrieHoI  npomucriogoi mexHosnoeail. BcmaHoeneHo, wo iHeepmasHa
aKkmueHicmb y 3paskax nepau cmaHosume 420,0 — 425,2 mke anoko3u Ha 10

. © bposapcekuli B., bpiHd3a ., Beniyko C., 2018
HaykoBuiA kepiBHMK — OKTOP C. — I. HayK, npodecop B. bpoBapcbkun
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2 npenapamy 3a 3 200uHu. Lleli noka3HUK 3 B0CKOBUX CMIflbHUKIE | 3a
guKopucmaHHs1 Hoeoao criocoby ma obrnadHaHHs 3Haxo0umbCS rpakmMu4yHo
Ha oOOHaKkoeoMmy pieHi. [losedeHo, wWoO repea, odepxaHa 3a HOBOK
mexHorsozaier, He rnocmyrnaemscs rnpodykmy, eupobrieHoMmy 60xonamu y
B80CKOBUX KOMipKax, 3a eMicmoM cyxoi pedyosuHu, birnka, ninidie, syaneeodis,
pr1agoHOIOHUX croslyK | 30/iU. B nep3i KOHMposibHUX 3pasKie emicm Ccyxoi
peyosuHu cmaHosus 68,3 2/ 1002, a docnioHux — 67,45. Macosa yacmka
godu e 10 pasie nepesuuwiysana Hopmu 8 0box sunadkax. Bmicm 6inka 6ys Ha
pieHi 323-330 m2 /2 npolykmy, 3 pi3HUUer MK KOHmporsem i 0ocs1iooMm Ha
pigHi 2,2 %. Y nep3i makox ecmaHoesieHO 8UucoKul emicm gyarneegodie — 31,25
(KoHmpornbHUl 3pasok) i 35,0 2/1002 (OocniOHuUl 3pal3oK) | HeeernuKky
KinbKicmb niriois.

Knwouyoei cnoea: nepea, 6ioximiyHUli cknad, mMexHOJIOR2is
odep)xaHHs1, 60)XONuUHa ciM’s1

AKTyanbHicTb. BaxnueBum HanpsMom nigBULWEHHS MPOOYKTUBHOCTI
OKONMNHUX CiMEN Ta eMEKTUBHOCTI BUMKOPUCTAHHS KOPMOBWUX PecypciB €
30inblWweHHss  BUPOOHMUTBA  [OAATKOBMX  MPOAYKTIB, 30Kpema nepru.
3aBasyyouM CBOIM MOXUBHUM BIIaCTUMBOCTAM BOHa Habyeae Bce 6inbLuoro
nonuty. |i oTpMmyloTb Aekinbkoma crnocobamu: TpaauuinHUM — BMO0BYBaloThb
i3 BOCKOBUX CTifIbHUKIB | NMPOMUCIIOBUM — OAEPXKYITb 3aCTOCOBYHOUM LUTYYHI
CTiNbHUMKM [1, 2]. 3a OCTaHHBLOrO BapiaHTy KOMIPKN 3aMOBHIOKTbL OBHIXKAM,
YLLINbHIOKTL MOro Ta nicns ABOTUXKHEBOro nepebyBaHHS CTINbHUKIB Yy MHi3gax
OKONMMHUX CiMen BUNyYalTb i3 HUX rpaHynu neprn [2]. Ockinbkn 3a
npomMucnoBnuM cnocobom nepry posnoyany OoTpuUMyBaTM Hewo[aBHO, TO
MopdonorivHi, BioximMiyHi, MikpobionorivHi, di3nyHi Ta iHWI gocnigpkeHHs i
nuwe 3anovatkoBaHo [3, 4]. MornnbneHHs iHdopMauii 3a UMM CKNagoBUMK
CPUATUMYTb He NuLle PO3LUMPEHHID Ta OOMOBHEHHIO HAYKOBUX MOMOXEHb
OO0 XMBMNEHHS MEOOHOCHMX O4Xin, NOXWBHOI LUIHHOCTI neprn, ane wu
yAOCKOHaneHHo cnocobis n obnagHaHHs a4ns ii BUpobHULTBA.

AHaniz ocTaHHiIX pocnigkeHb Ta nyonikauin. [llepry poanoyanu
OTpMMYBaTK MOPIBHAHO HegaBHO, TO6TO B ocTaHHi 20-30 pokiB. HegocTaTHiIN
piBEHb 3HaHb LWOAO €eTOosoril 3aroTiBni, nepepobKkn, MNOXUBHOCTI Mepru,
HegoCKOoHanicTb obragHaHHA Ta cnocobiB 1T ogepXXaHHSA YNOBINbHUIW NpoLec
pPO3pOOKN edEKTUBHUX TEXHIYHMX PilleHb | BOOCKOHANEHHS TeXHOMoril
BMPOBHMLUTBA LbOro pisHoBuay npoaykuir [1, 2].

Bigomo [9], Wwo nepra € BUCOKOMOXMBHUM MPOOYKTOM, MICTUTb MOBHOL,HHI
OinKkM, He3aMiHHI aMiHO- i XXMpPHi KMCNOTW, BiTaMiHW. BcTaHoBneHo, wWo OGinkosi
CMOSIYKN 3 MPUHECEHOTO Y MHI3A0 OMKONMHOro OBHIMOKSA MOBHICTIO NEPexoasitb Y
nepry. BkasaHo, Lo GioxiMiYHWI cknag nepri 3MIHIOETLCS 3anexHo Big nepioay
CE30HY, BUOOBOrO CKnagy OBHIMOKA, IHTEHCUBHOCTI doniopoMirpauii 64pkin 1a iHWnx
YMHHMKIB. 3BaXKalouM Ha Te, WO cniBpobiTHMKaMK kadeapn 6opkinbHUUTBA M. B.
A. HectepBoacbkoro (HuHi kadpeapa KoHspcTea i 6mxineHuuTBa) HYBIlN YkpaiHu
Ta HaykoBusMu CroBaubkoro arpapHoro YyHieepcutetry B M. Hitpa 6yno
po3pobneHo Ta BMPOBaPKEHO Y BUPOOHWULTBO MPOMMUCHOBY TEXHOMOTIHO
OTPUMaHHA Meprn 3 BUKOPUCTAHHAM LUTYYHUX CTifbHUKIB, BUIOTOBMEHUX i3
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NOnMiMEPHUX Xap4oBMX MaTepianis, AouinbHO 6yro NpoOBECTM MOPIBHSAHHSA
GioximiyHoro cknagy Ta signosigHocTi JCTY 7074:2009 ("lMepra. TexHi4Hi ymoBun"
[6]) uboOro pisHoBMAOY NPOAYKUII ofep)aHol 3a BUMKOPUCTAHHSA TpaguuiiHoOro Ta
HoBOro crnocobis [1, 2].

Meta po6oTu — nNpoBeCTM MOPIBHANBbHY OLiIHKY 6ioxiMiYHOro ckragy
nepru, ogepxaHoi Big OoKONUHMX ciMen, 3a BUKOPUCTAHHA TpaauLiHOIO
crnocoby Ta NPOMMUCIIOBOI TEXHOOTII.

MaTepianu i metoan pocnigxeHb. byno npoBefeHO LOCHIOAKEHHS
GioximiyHOro cknagy nepru, OTPMMaHOi 3 BOCKOBMX i LUTYYHMX CTifIbHUKIB, 3a
OCHOBHMMW MOXWBHUMW pevoBUHaMW. [lounHatoum 3 Opyrol Aekaan TpaBHS i
A0 KiHUS nepLuol gekagum YepBHA Oyno npoBeaeHo 061k 3ocepemkeHHs nepru
B PI3HMX YacTMHaX rHisg gocnigHux cimen. Kpim Toro, 0o rHi3g uux xe cimen
MNOCTaBUMU LUTYYHI CTIMbHUKM 3 YLLINbHEHUM CBDKOBIAIOpaHUM 3a AOMOMOro
NMUIIKOBMOBIOBaYiB OOHIXKAM. Ha AaTy BCTAHOBMEHHS LUTYYHOrO CTiflbHUKA Y
rHi3gax BM3HA4MNM 30HKU, Ae O6aKonum 3aknanu B KOMipkuM nepry. Yepes gga
TWXHI Bigibpanu 3pasku nepru i3 BOCKOBMX i LUTYYHUX CTiNIbHUKIB. 3a3HadYeHi
3pasku JOCNiAnN Ha BMICT OCHOBHUX NMOXUBHUX PEYOBUH.

[Ona  BM3HaA4YeHHA  SKOCTI  MNepru, OTPUMAHOl  KMaCUYHUM |
3anponoHoBaHnM crnocobamun, Bigidbpanu npobu Ta npoBenn BioXiMiYHI
pocnigpkeHHsa B HOl mikpoGionorii i Bipyconorii im. 3abonotHoro HAH Ykpainw,
obnacHin Yepkacokin nabopatopii aepxctaHgapTy, HOlI HeopraHiyHOI |
opraHiyHoi ximii (M. [lpara, Yexis) i nabopatopii gAkocTi CroBaubKoro
arpapHoro YyHiBepcutety B M. Hitpa (CnaBaTtunHa), 3acTocoByl4M
3aranbHOMNPUMHATI meToauku [7, 8].

Pe3synbtatn pocnigkeHb Ta 1iX OOroBopeHHA. 3a 30BHiILLHIM
BUINSA0OM, KOHCUCTEHLIEK, KONbOPOM, 3anaxom, CMakoM OTPUMaHi 3 BOCKOBUX
i LUTYYHUX CTiMIbHUKIB 3pa3ky nepru He manu NoMiTHOI pisHuui (Tabn. 1). Ha ix
NOBEPXHi HE BUABMNEHO O3HAK YpaXXeHHSA nnicHABow. OgHak, rpaHynu nepru i3
BOCKOBMX CTifIbHUKIB Oynu pisHUX po3MipiB, 4acTo ManuM HenpaBuibHY
3a0KpyrrneHy abo oBarnbHy OCHOBY, a iX AOBXMHA KonuBanachk Big 4 oo 8 mm. Y
3aranbHin X Maci BUABMSANN KPUXTU BOCKY Ta doparMeHTu KOKOHIB. [poTe ix
KiNbKICTb HEe nepeBuLlyBara 3a dfoparMeHTaMn KOKOHIB W iHLUMMU MeXaHIYHUMU
pomiwkamum 0,1 %, a 3a BocKkoBUMMK KpuxTamn — 5 %, WO BignoBigae BMMoram
AOCTY 7074:2009 "Mepra. TexHiyHi ymoBu" [6]. HaBnaku, rpaHynu nepru i3
LUTYYHUX CTINbHUKIB Manun npmBabnmBuin ToBapHU BUrNsa, 6ynn npnbnmsHo
OZHAKOBOro po3Mipy. Y LUmMx 3paskax Oynu BiACYTHi BOCKOBI KPUXTU i KOKOHMW.

BctaHoBneHo, WO y cBiKOBIAiOpaHin nepsi sik y KOHTPONbHUX, TakK i y
AOCNigHMX 3paskax BMICT CyxOl peqoBuHW ctaHoBumB 68,3 i 67,45 r/ 100,
MacoBa 4acTtka Boau 6yna Ha piBHi 46,4—48,3 %, wo mamxe B 10 pasis
nepesuwye Hopmn, nependaveni B ACTY 7074:2009 "Mepra. TexHiyHi ymosn"
[6]. AMOBIpHO, LLIO TEXHIYHUMM YMOBaMU, A€ BKa3aHO MAcoOBY YacTKy BOAM Y
NpOAyKTi Ha piBHIi 5-8 % NpUAHATO OO0 yBaru, WO nepry peanisyloTb nicng
nepBMHHOT 06pOoBKM YM TpuBanoro 36epiraHHsa. MacoBy 4YacTky Bogu B nepai
3MEHLUYIOTb LUSAXOM CYLUKM 4YM iHWKX cnocobiB 06pobkn anga 3abesneyeHHs
TpmBanoro 30epiraHHs NpoaykTy. He BUMHATOK, WO KifbKiCTb BOAM Y nepsi 3a
TpuBanoro 36epiraHHA NOCTYNOBO 3MEHLLYETLCS.

139



1. OcHOBHi GioXimMiYyHi NOKa3HMKM neprun pi3HMX CnocobiB OTpUMaHHSA
(Mtm),n=3

3paskn neprm
[MokasHuK OanHnuga BUMIpPY | KOHTPOIb (BOCKOBI pocnig (LWTyyHi
CTINbHUKM) CTiNbHWKN)
Cyxa pe4voBuHa r/100r 68,30 £ 0,265 67,4 +0,135
Binkn Mr/r 323,00 + 4,163 330,00 + 3,606
Byrnesoau r/100r 31,25 + 1,291 35,00 £ 1,527
Jlinigm r/100r 6,17 £ 0,088 6,23 £ 0,033
dnaBoHOIgHI % 4.75 532
crnonyku
3ona r/100r 2,21 £ 0,045 2,19 £ 0,056
MKT rroko3m Ha 10
IHBepTasHa

r npenapaty 3a 3 420,00 = 3,215 425,20 £ 1,172
rog.
lpumimka: BipOrigHOT Pi3HMLI MK NOKa3HMKaMM KOHTPOSTbHWUX i JOCNIAHMX 3pas3KiB He
BCTaAHOBMNEHO

aKTUBHICTb

BusHa4veHo, L0 B nepsi, oaepkaHin i3 BOCKOBUX i LUTYYHMX CTiNIbHUKIB, BMICT
Ginka ctaHoBuB 323-330 mr/r npoaykTy. Pi3HMLA MK KOHTpOneMm i gocnigom 3a
UMM nokasHnkomM Byna Ha piBHi 2,2 %. LLloao iHWKX NOXUBHUX PEYOBUWH, TO Y Nepa3i
BMSIBNEHO BMCOKMI BMICT ByrnesoaiB — 31,25 (koHTponb) i 35,0 r/ 100 r (aocnin) i
HEeBEenuKy Kinbkictb ninigie — 6,17 i 6,23 r/ 100 r BignoBigHO. 3Ha4Ha KinbKiCTb
BYrneBogiB, Ky Oyrio BU3HAYeHO Yy 3paskax nepru, MMOBIPHO NMoB’s3aHa 3 TUM, Lo
AocrimkeHHs 6ioxiMiYHOro ckragy nepru BUKOHAHO B Pi3HUX HAYKOBUX YCTaHOBAaX
(HOl  mikpobGionorii i Bipyconorii im. 3abonotHoro HAH YkpaiHu, eKonoriyHin
nabopartopii CnoeaupbKoro arpapHoro yHisepcuteTy B M. HiTpa) i3 3acTocyBaHHsIM
Pi3HNX MEeTOAMK i obrnagHaHHA. 3 iHWOI CTOPOHU, HE BUKIHOYEHO, LLIO Ha BMICT Y
nep3si ByrfeBoaiB MOrmn BrfIMHYTU N iHLWI YUHHWKW, @ came: BUAOBUW CKraz, Nusky;
nepiog 3aroTiBni GINKOBOro KOpMy; iHTEHCUBHICTb Meno3bopy; o6’eM KOpPMOBOI
YaCTWHW rHi3aa i HasIBHICTb BifTbHMX KOMIPOK Ha CTiflbHMKax Towo. He3saxaroum Ha
Te, WO BMICT UMX pevyoBUH He BBeAEHO A0 cTaHaapTy (Binku, XXupw, Byrnesoam),
came 3a IX KiflbKICTH0 MOXHa CyauTW NMpo NOXMBHY LiHHICTb Nepru.

AKwo cniBCcTaBUTU AaHi 3a BMICTOM oflaBOHOIAHMX CMOMYK i3 BUMOramu
cTaHgapTty (He MeHwe 2,5 %), TO y KOHTPONbHUX 3paskax nepru iX BiACOTOK
6y Ginbwmm Ha 2,25, a y pocnigHux — Ha 2,82 %. OTxe, 3a BMICTOM
donaBoHOIAIB nepra i3 BOCKOBUX | LUTYYHUX CTiNIbHUKIB MOBHICTIO Bignosigana
noctaBneHMM BuMoram. 3a BMICTOM 30NnKM BigibpaHi KOHTPONbHI i gocnigHi
npobu neprn mamxe He BigpisHanucb — 2,211 2,19 r/ 100 r, wo cTtaHOBUTb B
060x BapiaHTax 3,2 % Bif CyxOi pe4oBMHN NPOAYKTY.

BaxnmBMM MOKas3HMKOM, LLIO BKa3yE€ Ha IHTEHCUBHICTb BiOXiMiYHNX
npouecis y nepsi € akTUBHICTb pepMeHTiB. Ockinibkn poboui 64xonu B npoueci
30opy nunky, opMyBaHHs OOHIXKOK AogalTb (PepMeHTU, TO BaXMBO
BCTAHOBUTU, AKa iX aKTUBHICTb Y KiHLEBOMY NPOAYKTI — nepsi. Y BigibpaHmx
Anga gocnigie 3paskax nepru BUSIBMEHO, WO iHBEPTa3Ha akTUBHICTb CTAHOBUTb
420,0 — 425,2 mkr rntoko3un Ha 10 r npenaparty 3a 3 rog.
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BucHoBOKM Ta nepcnektuBu. OTXe, iHBEpPTa3Ha akTMBHICTb Y 3pa3kax
neprun, ogepxaHol 3 BOCKOBUX CTifIbHUKIB i 3@ BUKOPUCTaHHS HOBOrO Crnocoly
Ta obnagHaHHA, 3HaxoauTbCA Ha opHakoBOMy piBHi. Kpim Toro, nepra,
ofepxaHa 3a HOBOK TEXHOONIE, HEe MOCTYNAaeTbCA NPOAYKTY BUpOoBneHomy
6okonamm y BOCKOBMX KOMipKax 3a BMICTOM Cyxol peyoBWHMW, Binka, ninigis,
BYrneBoiB, (onaBoHOIAHUX CMOMYK i 30S1U.

MoganbLui gocnigkeHHs BioxiMiYHOIo cknagy nepru MoXxHa BUKOpUCTaTu
3a ypockoHaneHHs OCTY "lMepra. TexHi4Hi ymMOBW", TEXHONOrii OAep>KaHHS
LbOro NPOAYKTY, OLIHKA NOro NOXWBHOT LLiIHHOCTI.
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BMOXUMUYECKUA COCTAB NMEPIY NPU PA3HbIX CNOCOBAX
NONYYEHUA

B. BpoBapckun, A. BpuHasa, C. Bennuko

AHHOMauus. ViccriedosaH buoxumudeckuli cocmas nepau, nosy4eHHoul
Oom nM4YesluHbIX cemeli C ucronb3osaHuem obuwenpuHamoao criocoba u
paspabomaHHOU  npoOMbIWIEHHOU  mexHonoauu.  OnpedeneHo,  4mo
UHBepma3sHasi akmusHocme 8 obpa3suax nepau cocmasnsiem 420,0-425,2 mka
anko3bl Ha 10 e npenapama 3a 3 Yaca. 3mom riokazamesib U3 80CKOBbIX
com u npu ucronb3o08aHuU Hogo2o criocoba u obopydoeaHusi Haxodumcs
rpakmu4yecku Ha 0OUHaKo8OM ypoeHe. [Joka3aHOo, Ymo repea, nosly4eHHasl rno
HOB0U mexHoo2uU, He ycmyrnaem npodykmy, rpou3eoodumMoMy n4vyenamu 8
B80CKOBbIX fiYelKkax, Mo codepxxaHur cyxoeo eewecmea, bernka, nunuoos,
yarneeodos, ¢hs1ia80HOUOHbIX COeOUHEHUl U 307bl. B nepze KOHMPOribHbIX
obpa3suyos codepxaHue cyxoeo eewecmea cocmasun 68,3 2 / 100 e, a
onblimHbIx — 67,45. Maccosasi donsi eodbl 8 10 pa3 rnpesbiwarna HOpMbl 8
oboux cniyyasax. ColOepxaHue b6erika 6bi10 Ha yposHe 323-330 me/e
npodykma, ¢ pasHuueld Mex0y KOHmMposieM U OrbimoM Ha yposHe 2,2 %. B
rnepze makxe onpedenieHo 8bICOKoe codepxaHue yanesodos — 31,25
(KoHmMpornbHbIU obpasey) u 35,0 2/ 100 e (onbimHbIU 0bpasey) u Hebornbuwoe
Konu4yecmeo nurnuoos.

Knro4yeenie cnoea: nepza, b6uoxumuydeckuli cocmae, mexHos102usi
noJsiy4YeHus, n4esiuHasi CeMbsi

BIOCHEMICAL COMPOSITION BEEBREAD OF DIFFERENT METHODS OF
OBTAINING

V. Brovarskiy, J. Brindza, S. Velichko

Abstract. The biochemical composition of beebread was obtained from
bee colonies using a conventional method and developed industrial technology.

By appearance, consistency, color, smell, taste obtained from wax and
artificial cells, samples of beebread did not have a noticeable difference.
However, granules of beebread from wax honeycombs were of different sizes,
often having an incorrect rounded or oval base, and their length varied from 4
to 8 mm. On the contrary, granules of beebread of artificial cells were
attractive in appearance, were approximately the same size.

142



It was found that in the freshly selected beebread in both control and
experimental samples, the dry matter content was 68,3 and 67,45 g / 100 g,
the mass fraction of water was at 46,4-48,3%, which is almost 10 times higher
The norms are provided in the state standard 7074: 2009 "Beebread.
Specifications”. It is likely that the technical conditions, which indicate the
mass fraction of water in the product at the level of 5-8%, are taken into
account that the beebread is realized after initial processing or prolonged
storage.

It is determined that in the beebread obtained from wax and artificial
cells, the protein content was 323-330 mg / g of the product. In beebread, a
high content of carbohydrates was detected — 31,25 (control) and 35,0 g / 100
g (experiment) and a small amount of lipids — 6,17 and 6,23 g / 100 g,
respectively.

When comparing data on the content of flavonoid compounds to the
requirements of the standard (not less than 2,5%), in the control samples of
beebread, their percentage was greater by 2,25, and for research — by 2,82%.
Consequently, the content of flavonoids beebread from wax and artificial cells
fully met the requirements. According to the content of ash, the selected
control and experimental samples of beebread almost did not differ — 2,21 and
2,19 g/100g, which in both versions 3,2% of the dry matter of the product.

An important indicator indicating the intensity of biochemical processes
in beebread is the activity of enzymes. Since working bees are in the process
of collecting pollen, forming envelopes, it is important to determine which
activity in the final product is beebread. In selected samples for experiments,
beebread found that the invert activity was 420,0 — 425,2 ug of glucose per 10
g of the drug in 3 hours.

Consequently, the invert activity in the beebread samples obtained from
the wax cells and for the use of the new method and equipment is at the same
level. Besides, the beebread obtained on the basis of the new technology are
not inferior to the product produced by bees in wax cells on the content of dry
matter, protein, lipids, carbohydrates, flavonoid compounds and ash.

Further studies of the biochemical composition of beebread can be used
to improve the state standard "Beebread. Specifications”, technologies for
obtaining this product, assess its nutritional value.

Keywords: beebread, biochemical composition, production
technology, bee colonies

143



YK 636.082:636.2

3B’A30K MIX LUBUAOKICTIO POCTY TA BIKOM NiIAHOIO OCIMEHIHHA
TENUUb YKPAIHCbKOI HOPHO-PABOI MOJIOYHOI MOPOOU 3A YMOB
IHTEHCUBHOIO BUPOLLYBAHHA17

. M. BEPBEJIb4YYK, CTy,EI,eHT* Marictpartypu
0. K. HOCEBWM, kaHomaaT CinbCbKOrocnogapcbkux Hayk, AOLEHT Kadenpu
TEXHOMOori BUPOOHMLTBA MOJSiOKa Ta M'dca
0. B. BOPO[IHA, acnipaHT
HauionanbHul yHieepcumem 6iopecypcie i npupodokopucmyeaHHs!
YkpainHu
E-mail: verbelchuk96@gmail.com; dknosevich@i.ua;
borodina1117@gmail.com

AHomauis. [NpoeedeHull aHasi3 napamempie pocmy mesiuub 4epes
38’930K 3 8IKOM pernpolyKmuB8HO20 8UKOpUCmMaHHS. [ocnidxeHHs npoeooursiu
Ha menuusix yKpaiHCbKoi YopHO-psi6oi MOs104YHOI nopodu. TeapuH po3nodinusnu
Ha mpu 2pynu 3a 6IKoM rliOHO020 OCIMeHIHHS. [lepwa epyna ekrnodana
Haub6inbw CKopoCMifmux meapuH 3 8iKOM ri/1i0Ho20 ociMmeHiHHs 10,9...12,9
micsui. [Jo Opyaoi epynu 8K/YeHi meapuHu 3 BIKOM  3ari/liOHeHHS,
HabnuxeHum 00 cepelOHbo20 rno cmady (13,1...16,2 micsui). [Jo mpemboi
8KI1HOYEHI Mi3Hbocrini menuui (rnnioHe ociMeHiHHS y eiui 17,0...22,0 micsui). B
Mexax epyn eusyanu XKugy macy ma cepedHbo00b0o8i rnpupocmu.
BcmaHoernieHo, wo 00 12-micsi4HO20 8iKy HauMeHwy xuey macy (378 Ke)
Marome menuuyi 3 8iKoM 3arnsliOHeHHs, 6ru3bKkumM 00 cepeOHbOI 8erlUYUHU.
Ckopocnini i ni3HbOCIN MeapuHuU ixX nepesaxaru ernpodosx 8UPOWy8aHHs Ha
2,6-13,7 %. [llicna 12-micss4Ho20 8iKy cKopocrini menuyi Haubinbwe
3HUWXYrOMb WeUOoKicmb pocmy. TeapuHu 3 ri3HiM 8iKoM 3arsliOHeHHs, ricis 12-
MICSIH4HO20 iKYy Maromb Hausuwji npupocmu xXueoi macu. Tenuub, 8iK
3annioOHeHHs1 fikux HabnuxeHuli 00 cepedHbo20 Mo cmady, CKOPOCHifi
meapuHu nepesaxarome 3a weudkicmro pocmy 0o 6-, a ni3Hbocnini — 0o 15-
MICS/YHO20 8iKy. TeapuHU PIi3HUX 3a CKOPOCHMIIICMK muriie CXusibHicmb 00
WweuOKOo20 pocmy Mposienisiiome 8 PisHUX ymoeax. [lidHbocnini maromps binbuwi
rnpupocmu 3a yMo8 HOpMO8aHoi 200ierii ma iHOugiOyaribHo20 ympUMAaHHS y
MosiIo4HUU nepiod. Lle GmosipHo rnoe’sszaHo 3 ocobrnusocmsamu aHaboniamy e
mKaHuHax opeaHiamy. Ckopocnini menuyi Hadweudwe pocmymes 3a yMo8
2pyrnosoeo ympumaHHs ma 8iribHo2o docmyriy 00 KOpMie.

Knro4oei cnoea: menuuyi, eik niiOHO20 OCiMeHIHHs1, CKopocninicmb,
cepedHb0A0608i Npupocmu, xuea Maca, MOJIo4Ha xydoba

AKTyanbHicTb. BUBYEHHS LUBMOKOCTI POCTY PEMOHTHUX TENULb NEPEBaXXHO
3BOONTLCH [0 OBrpyHTYBaHHSA >XMBOI Macu Ta BUCOTM TenuUb PI3HOro BIKY, AKi
ONTUMI3YIOTb BIK MEPLUOro OCIMEHIHHSA. LiMx nokasHuKIB JOcCAraloTb 3a paxyHOK

. © Bepbenbyyk I. M., Hocesuy . K., bopodina O. B., 2018
HaykoBuii kepiBHMK — KaHaUAaT . — I. Hayk, goueHT [. K. HoceBuny
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cepeaHboa000BMX MPUPOCTIB, SAKi PI3HATLCS 3a nepiogamu pocTty. B Ton e vac,
ICHye Take MOHATTH, K CKOPOCNINICTb TBapuH. 3a L€ O3HaKow Tenuui B
NONynsAUiAX CYTTEBO PI3HATBCS, WO MOXe BigobpaxaTucb Ha pesynbraTax
BMPOLLYBAHHS OKpeEMUX OCOBMH. IcCHye HeoOXigHiCTb npoaHanidyBath, $K
0COBnMBOCTI POCTY Tenuupb, 3yMOBIIEHi X BionoriYyHuMKn 3agaTkamu, nosB’sidaHi 3
noYaTKoOM pPenpOaAYKTUBHOIO BUKOPUCTAHHS.

AHania ocTaHHiX pocnigkeHb Ta ny6nikadin. [Mpobnemu pisHOI
CKOPOCMINOCTIi TBapuMH BMBYaB Ha M’'sCHin xyaobi A. M. VYrHiBeHko 3
cnisaBTopaMn, €Ki BKa3dyloTb Ha HeratMBHun Bnnue pAobopy Oyranuis 3
BMCOKOI LUBUAKICTIO POCTY A0 15-MiCsIMHOrO BiKY Ha IX pIiCT B nogarnbLlloMy Ta
BiKNagaHHA XWpy B Tini, OKpemi O3Haku BiATBOPOBASibHOI 34aTHOCTI Ta
NPOaYKTUBHICTb AoYoK [1, 8]. BiH pekomeHaye BiggaBaTu nepesary TBapyvHam
3 NOMIPHMM POCTOM Ta BENMKOK XMBOK Macok B CTaplloMy Biui. 3 iHLWOI
TOYKM 30pY, 30ifbLUEHHS XMBOI MacKu KopiB MOB’A3aHO i3 Mi3HILLMM HaCTaHHAM
3piNocTi AoYoK [4], WO no3Ha4YaeTbCd Ha TPUBAIiOCTi BUPOLLYBaHHA TeNuUUb.
[MigBULLLEHHA TICHOTM IHOPMAMHIY TeNWUb YKpalHCbKOI M’AICHOT Mopoau BnnvBae
Ha 3MEHLWEHHS BiKy nMepworo OTeneHHs, MOSIOYHOCTI Ta CKOPOYEHHS
TPMBaNoCTi NPOAYKTUBHOIO BUKOPUCTAHHA KOpIB [7].

[loBegeHo, WO 3MEHLWNTN BIK CTAaTEBOro A03piBaHHA Tenuub Ta Ha 15
OHIB paHiwe IiX 3annigHUTU MOXNUBO MiABULLEHHAM PpiBHS OinkoBol Ta
eHepreTUYHOI rogisni BNpoaoBX nepLumx 42 OHIB 3a paxyHOK MOSIOYHUX KOPMIB
[3]. MigBULWEHHS B paUioHi KiNbKOCTI NPOTEIHY Ta eHepril B MOSIOMHUIA Nepioa
(8 TwxHIB) 3a paxyHOK 3rogoByBaHHS CTapTepHUX KoMBikopmiB Mae
NO3UTUBHUMA BMSIMB HE JIMWIE Ha PICT Tenuub, a | noganblly MOSOYHY
NPOLYKTUBHICTb NEePBICTOK [6].

IHTEHCUpiKaLia BUpOLLYBaHHA Tenuub Mae CBOI Mexi. Tenuui, sKi
3annigHeHi Ha oaMH MicALb paHile 3a cepeHi NoKasHUKM B CTaai, Manu Haain
3a craHgapTtu3oBaHy (305 pgHiB) nepwy naktauito MeHwun Ha 90 kr.
3annigHeHHa Ha oOMH Micsub Ni3Hille Ao3Bonse 30inblNTM Hadii Ha 86 Kr.
Takox aBTOpWM BigMiYalOTb, WO OTENeHHs HeTenenm y BiWi 23 Micauis,
NOPIBHAHO 3 24-MiCAYHUMW, MPU3BOAUTL A0 3HWXEHHS HagoK NepBICTOK Ha
143 kr [5].

binbLwicTb gocnigXeHb CNpsiMOBaHi Ha aHani3 03HaK KopiB i HeTenen,
3anexHo Big YMOB BMPOLWlYBaHHA Ta LWBMAKOCTI pocTy Tenuub. BapTto
BIOMITUTN, WO Yy CTagax BUCOKA MIHMMBICTL 3a UMMM O3HaKamu, TOMY
OAHO3HAYHI  CTBEPKEHHS He 3aBXOW  [03BONSATb  BUABUTU  YCi
3aKOHOMIPHOCTI. Y 3B’A3Ky 3 BMAMBOM CKOPOCHINOCTI TBApWUH Ha OLiHIOBaHiI
O3HaKW, OOUifIbHO NPOBOAUTU | 3BOPOTHWA aHania — BMBYaTM OCOBGMMBOCTI
POCTY TBapUWH 3arexHo Big 1X noganbLlol NPOaYKTUBHOCTI.

Meta poGotu — [focnignTn XMy Macy i cepegHbo4000Bi MpMpoCTU
Tenuub Pi3HOro BiKY 3aneXHO Big TEPMIHIB 1X NNiAHOrO OCIMEHIHHS.

MaTepiann i metoam pocnigxeHb. [ocnigkeHHs npoBoaAunM Ha
KOMMJSIEKCI 3 BMPOLLYBaHHS PEMOHTHOrO MOJSIOA4HSIKA BENUKOI poratol xyaobwu
MpAT «ArpocopT» Karapnuubkoro pawnoHy, KuiBcbkol obnacti. [Ons
AOCNiIKEHHA Bigibpanu Tennyok yKkpaiHCbKOT YOPHO-pSABOI MOMOYHOT Nopoaw,
HapomxeHux BrnpoaosBx rpyaHa 2016 — cepnHa 2017 pokis. Tenvupb Wwomicaus
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3BaxxyBanu. BusHavyanu cepegHbo40060Bi NPUPOCTY i XXMBY Macy Ha HOBINEnHi
aatun. lNicna 3annigHeHHA TBapWH PO3NOAINUNM Ha TpW rpynn 3a MPUHLUNOM
CTaHOAPTM30BaHOro BIAXUMEHHSA Bi4 cepenHbOol BiKY MNIAHOMO OCIMEHIHHS
(Tabn. 1).

1. Po3nogin TBapyH Ha rpynu 3a BiKOM NNigHOro oCiMeHiHHSs

Noka3Huk Mpyna

| \ I | Il
KinbkicTb TBapuH, ronis 4 24 7
BioxuneHHs Big cepeHbOl <M-o M+to >M+o

[liana3oH MiHNMBOCTI 3a BiKOM
MMNigHOro OCiMEHIHHA, Mic.
CepeaHin Bik NNigHOro OCIMEHIHHS,
Mic.

10,9...129 131...16,2 17,0...22,0

11,9+050 14,8+0,18 18,1+0,73

Mepwa rpyna BKAOYMNa Hambinbll ckopocninux TBapwuH. [JO TpeTboil
noTpanunn nidHbocnifi. B mMexax rpyn BuMBYanu XuBy Macy 4epes3 KOXHi 3
MiCSILi, MOYMHAOYN 3 HAPOMKEHHA TENUYOK Ta cepelHboO0OOBI NPUPOCTU Y
pi3Hi BiKOBi nepiogM BupoLlyBaHHA. CTaTUCTUYHE OnNpauloBaHHA OaHUX
NpoBOAMNK 3a 3aralfibHONPUUHATUMN METOAUKaAMN.

[docnigHux Tenuyok BupoLlyBanu 3a MPUHLUNOM MOTOKOBO-(ha30BOl
cuctemn. MonodHun nepiog (2 micaui) TBapuHM nepebyBanu Ha MOSIOYHO-
TOBapHin epmi B iHAMBIAyanbHUX KriTKax. IM 3rogoByBanv MOMOKO Ta
nepeacrtapTepHuii KOMBIKOpM. Y noganbLlioMy 3 OPIEHTOBHOK KMBOK Macoo
80 kr Tenuyok nepesBenu Ha cneudianisoBaHy depmy. Y rpyni 3-4 micaui ix
yTpuMyBanu y npuMilleHHi B rpynoBux Knitkax. Tenuub Bikom 5-6 Tta 7-12
MiCALIB — Y MPUMILLIEHHI 3 BiSTbHUM BUXOLOM Ha KOPMO-BUTYSIbHUA MangaHuuK.
TBapuHu 13-18 micsauis i HeTeni 4o 5 MicALUIB TINbHOCTI yTpUMyBasnu Ha KOpMo-
BUTYSIbHUX MangaH4ynkax.

PosgaBanu kopmu y BUrnagi 3aranbHO3MILLAHOMO pauioHy OAWH pa3s Ha
noby. BukopuctoByBanu Tpu pauioHn: ana tenat 2-4 micaui (ciHo — 28,3 %,
kombikopm — 70,8 % Ta cinb; 3rogoByBaHHsA — 7 kr/ron.); Ans Tensart 5-6
micaudiB (ciHo — 5,2 %, kombikopm — 20,8 %, cunoc — 73,3 % Ta cinb;
3rogoByBaHHA — 19,3 kr/ron.); ans monoAHsika Big 7 oo 18 micsauis i HeTenen
(conoma ropoxoBa — 1%, cunoc — 84,4 %, kombikopm — 11,5 % Ta cinb;
3rogoByBaHHsA — 26,1 kr / ron.).

PeaynbTatTn pocnigkeHHA Ta iX oOroBopeHHA. BenuuuHa
cepeaHboa0b0BNX NPUPOCTIB 3a NepiogamMmy BUPOLLYBaHHA Mae BaXkNMBUN
BNNMB Ha opMyBaHHSA ManbyTHbOI KOpoBW. TOMY 3rigHO 3 iCHYHYMMU
pekoMeHaauis MM 3 BUPOLLYBaHHA PEMOHTHUX Tenuub Yy nepuli WicTb MicAauis
XUTTS cepeaHbo4oboBi NpUMpOCTU NOBUHHI cTaHoBuTM 850 r i Ginble i3
NOCTYNOBUM 3HWXEHHAM B noganswomy o 600-700 r nepeq OCIMEHIHHAM Ta
nicnsa 3annigHeHHs [2]. Takmi piBeHb cepeaHboA000BMX NPUPOCTIB A03BOMSIE
cchopmyBaTn ManbyTHIO KOPOBY i3 4OOPUMM BIATBOPHUMN SKOCTAMM i BUCOKOHD
NPOOYKTUBHICTIO.

dakTn4HO cepeHbOA000BMI NPUPICT SOCAIAHMUX TENUUb Y NepLli Micad;
BUPOLWLYBAHHA B Mexax Hopmu (puc. 1). B nicnamonoyHui nepioa
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CroCTepiraeTbCa piske 306inblUeHHS cepeHbo000BMX NpUPOCTiB. Big Tpbox
MicauiB 0o geB’ssitm BiH nepesuvwyBaB 1000 rpamiB, WO BBaXaeTbCs AyXe
BUCOKMM MOKa3HUKOM. [MoymHatoum Big 9-mics4HOro BiKy, NPUPICT PEMOHTHUX
Tenuupb nilwoB Ha cnag. [o 18 micauis BiH 3aMeHLWwyeTbes Ao 560 r.

1200,0

-

1100,0

UpicT, 1

2 1000,0
=
= 900,0
800,0
700,0

600,0

CepeaHbopobos

500,0

874

.3

1104

3.

1012
945
6 6...9 9..12
BiK, micauis

709

561

12..15 15..18

Puc. 1. CepeaHbon060Bi NMPUPOCTN PEMOHTHUX Tenuub 3a BiIKOBUMM

nepiogamu

3a TakMx yMOB BUPOLLYBaAHHA cepefHiln BiK MNigHOro OCIMEHIHHSA Tenuub
ctaHoBuTb 15,1 micaus i3 konueaHHamu Big 10,9 oo 22,0 micauis. JocnimaxkeHo
3B’30K MiXK BiKOM MAigHOro OCIMEHIHHA Ta XXMBOK Macoto Tenuvub (Tabn. 2).

2. XnBa maca (Kr) Tenuub pi3HOro BiKy

['pyna 3a BiKOM MNigHOro OCIMEHIHHS

Bik TBapuH | Il 11
n | M+ m n| Mtm n | M+ m

HoBoHapoaKeHi 4 26,0 £ 0,00 24 26,0+0,04 7 26,6 £ 0,62

3 micsL; 4 109,8+828 24 1049+279 7 119,3+1584

6 micsiLiB 4 218,0 + 24 200,8+368 7 2213+ 14,41

4,08**(”)

9 micsLiB 4 3115+647*" 24 2930+4,11 7 3090+ 11,89

12 micsiLiB 4 3875+1845 24 3779+390 7 3950+11,93

15 MmicsuiB 2 440,5+37,48 23 4463+6,02 7 4716 +
13,25*1)

18 micauiB - - 3 473,0+886 4 517,5+ 24,66

lMpumimka: ** P < 0,95; ** P < 0,99.

Bxe Big 3-Mics4HOro BiKy BiAMIYAETLCA TEHOEHUIA OO0 PO3XOMKEHHS
NMOKAa3HWUKIB XXMBOI Macu MiX TBapuHamu 3 pisHUM BiKOM 3annigHeHHa. [Jo 12-
MICAYHOro BiKYy HaMMeEHLLY XXMBY Macy mMarTb Tenuui Il rpynn. Teapunuu | rpynn
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iX nepeBaxatroTb 3a Li€o 03HaKow Ha 2,5-8,6 %, a Il rpynn — Ha 4,5-13,7 %. 3
15-mica4yHOro BIKY cuTyauid 3MiHIOETbCA. TBapuHu | rpynu BTpadarTb
nepesary 3a XXVUBOK Macolo, a TPETbOI 3anuLalnTbCa HanBINbLLUMMN.

[o 3-micayHoro BiKy HamBuwi cepeaHbO4000BI NPUPOCTM MakTb
TBapuHM 3 nisHimM 3annigHeHHsMm (11l rpyna). Tenwui | rpyny im noctynanucb Ha
9,6 %, a Il rpynn — Ha 15 % (tabn. 3). NOACHMUTM PIZHULIO MOXHa PiI3HUMMU
BUTpPaATaMm KOPMIB Ha MPUPICT XKMBOI Macu y MOSTIOYHMI Nepiog, WO 3yMOBIEHO
0COBIMBOCTSAMN POCTY OKPEMUX TKAHUH OPraHiamy.

3. CepegHbono60Bi npupoctu Tenuub (r) y rpynax 3 pi3HUM BiKOM
OCiMeHiHHS

BikoBUi | ['pyna 3a BiKHOM OCIMEHIiHHS .
neploa, Mic. =, M+m n | M+m n | M+m
0-3 4 931 + 92,0 24 876 + 31,1 7 1030 + 169,6
3-6 4 1203+94,9 24 1065+ 34,6 7 1133+ 95,5
6-9 4 1039+59,4 24 1025+ 14,1 7 975 + 39,0
9-12 3 967 + 13,6 24 944 + 11,3 7 956 + 14,8
12-15 2 367 £330,0 23 757 + 40,7 7 851 + 48,8
15-18 - - 3 482 + 186,3 4 561 + 129,6
0-6 4 1067 + 24 971 + 20,5 7 1082 + 76,8
22’7**(”)
0-12 4 990 + 50,6 24 964 + 10,7 7 1009 + 31,3
0-15 2 921 + 83,3 23 934 + 13,4 7 989 + 28,6+
6-12 4 942 + 84,4 24 984 + 8,6 7 965+ 23,8
12-18 - - 3 613 + 65,4 4 683+ 59,0

lNpumimka: ** P<0,95; ** P<0,99.

MMicns nepexony Ha rpynoBe YTPUMAHHS | BiNbHUW OOCTYN O KOPMY,
HanbinbLly nepesary 3a BennyMHOK A060BUX NPUPOCTIB A0 BiKy 12 micauis
MaTb TBapuHu | rpynn. OTXe ckopocnini TBapuHW, 3a YMOB BiflbHOI rogisni
MalTb TeHaeHuito wsuawe poctn. TeapuHun Il rpynu nepeaxatwTb |l 3a
BENUYMHOK CepeaHboa000BMX MPUPOCTIB A0 6-MicsayHoro Biky. Ha nodatky
nepiogy crtaTteBoro AospiBaHHA (6-9 MicAuiB) LA nepeBara KOPOTKOYACHO
BTpadaeTbCcd, ane B noganbwomy y Tenvub Il rpynn cepeaHboo00BI
NPUPOCTN cnagatoTb NOBiNbHiWeE, TOoMy 40 18 MicauiB 3anuwarTbes Binbummu.

Cnig BigMmiTuTK, Wo y nepwe nispivys B Il rpyni HanbinbLwa MiHNUBICTb
3a BeNMUYMHOK cepeaHbofob0BmMX NpupocTiB. KoediuieHT MiHnuBoCTI Ha 23 %
(0-3 micsui) Ta 5-7 % (3-6 micaui) 6inbwwnin, HixX y | Ta Il rpynax. Lie Bkasye Ha
Te, WO He BCiIM Mi3HbOCMINMM TBapWHaAM  XapakTepHi  HanbinbLui
cepeaHboa060BI MPUPOCTU XKMBOT Macu B Lien nepiod. TBapuH 3 Mi3HiM BiKOM
OCIMEHIHHA MOXHa po34inMTM Ha ABi YMOBHI rpynu. llepwa — TBapuHU 3
BUCOKMMM MpUpOCTaMn Ta TpuBanMm pPOCTOM, SAKMM XapakKTepHe Mi3HeE
pospisaHHAa. [pyra rpyna — Tenuui, siki BHACMiOOK Pi3HUMX MNPUYUH MarkoTb
NOBINBHILWNA PICT OO NoYaTKy CTaTeBOro [03piBaHHSA, WO OOYMOBMIOE MOrO
3aTpumaHHa. B uinomy aHania cepegHbo4060BMX NPUPOCTIB NiATBEPOXKYE
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3B'A30K MDK CKOpOCMINICTIO TBapwWH, $Ka noB'sf3aHa 3 BIKOM MSIigHOro
OCIMEHIHHS Ta 3MiHaMWM XXNBOT Macu.

BucHoBKM Ta nepcnektuBu. 306inblUeHHS XWMBOI Macu nig 4ac
BUPOLLYYBAHHA He rapaHTye 3MEeHLUEeHHS BiKy NAigHOro oCiMeHiHHA Tenuub. Bik
3annigHeHHs 3aneXxuTb We i Bid CKOpOCNinocTi Xxyaobu.

Tennub MOMOYHUX MOPI4 AOUISIbHO PO3NOAINATU Ha TpuM rpynu 3a
CKOPOCNINICTH: CKOPOCNIiNi — BUCOKI NPUPOCTU XMBOI Macu 40 6-MiCAYHOro BiKy
| paHHIn BiK 3annigHEHHSs, cepeaHbOChifi — AeLlO MEHLUI MPUPOCTU XMUBOI Macu
BMPOAOBX BUPOLLYBaHHA Ta BiK 3anmigHEeHHs HaONMXKeHUn OO0 cepeaHboro i
nisHbOCMINII — TBapuMHW 3 LWIBWOKAM pPOCTOM BNPOOOBX BCbOro nepiogy
BUPOLLLYBaHHSA Ta Mi3HIM BiKOM MAiAHOrO OCIMEHIHHSA.

Ckopocnini i nisHbocnini Tenuui Ao 12 micauiB Biapi3HATLCA OiNbLIOHD
XunBOK Macow. B noganbliomy ckopocnini TBapuMHW CMOBINbHIOKTL PICT, a
Ni3HBOCMISI NPOAOBXYTb NEpPeBaXKaTH iHLINX TBAPMH 3a XXMBOK Macolo.

Y noganbliomy HeoOXigHO BMBYMTM OOBIYHY NPOLYKTMBHICTb Pi3HMX 3a
CKOPOCMINICTIO KOPiB MOSMOYHUX NOPIA.
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CBA3b MEXOY CKOPOCTbIO POCTA U BO3PACTOM
NNOgOTBOPHOIO OCEMEHEHUSA TENOK YKPAUHCKOW YEPHO-
NECTPOWX MOJIOYHOU NOPOAbI B YCNOBUAX MHTEHCUBHOIO

BbIPALLUBAHUA

WU. H. Bep6enbuyk, [1. K. HoceBuy, O. B. BopoaiHa

AHHOmauus. [NposedéH aHanus napamempos pocma mesioK 8 c8s3uU C
go3pacmom Hadasna pernpodyKmueHO20 UCronb308aHus. WccrnedosaHus
rpoeodusiuUCL Ha mesikax yKpauHCKOU 4YepHOo-nécmpol MOsI04HOU MopOoOkl.
)KueomHbix pasdenunu Ha mpu epynnbl 1o eo3pacmy 1000mMeopHO20
ocemeHeHus. lNepsas epynna eknoYana Haubonee CKOpPOCnerbiX XUBOMHbIX,
¢ 8o3pacmom nriodomeopHozao ocemeHeHuss 10,9 ... 12,9 mecsiya. Bo emopyro
2pynny BK/HYEeHbl XUBOMHbIE C 803pacmomM orni0d0omeopeHusi, bnuskum K
cpedHemy rno cmady (13,1 ... 16,2 mecsaua). B mpembto apynny 6KIHYEHbI
rno3oHecrienbie mesiku (nnodomeopHoe ocemeHeHue 8 so3pacme 17,0 ... 22,0
mecsya). B npedenax epynn usydanu xueyto maccy U cpedHecymouYHble
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npupocmesl. OnpedesieHo, Ymo 00 12-mecsi4HO20 eo3pacma HauMeHbUW Y
xueyro maccy (378 k2) umerom mersiKU C 803pacmoM Or000meopeHus,
651U3KUM K cpeOHel senuduHe. CKkopocriesibie U Mo30Hecresible XU8OMmHbIe UX
npesocxodusniu 8 rnpouyecce ebipawusaHus Ha 2,5-13,7 %. [llocne 12-
MecsYHO20 8o3pacma cKopocriesible mesiku  bonbwe 8cex CHuUXarm
cKkopocmb pocma. XKueomHble € MO30HUM 803pacmoM 0ris1000meopeHUs,
rnocne 12-mecs4Ho20 go3pacma umerom camble 6onbuiue cpedHecymoyHbie
rnpupocmsl XXueol Mmacchl. Tesiok, eo3pacm 0r1000mMeOPEHUsT KOMOPbIX
npubsiuxeH K cpedHeMmy o cmady, cKopocriesible XU80omHble O00CMO8EePHO
rnpesocxodsim ro ckopocmu pocma 00 6, a rno3oHecriesibie — 00 15-mecsi4HO20
go3pacma. XXKueomHbie pa3HbIX MO CKOPOCMNesIoCmu murog CKIIOHHOCMb K
6biIcmpoMy pocmy MpPOosI8NsAom 8 pasfiuyHbIX ycrosusix. [lo3dHecnesnbie
rpesocxodsim po8ecHUl, Mo CKOpOCMuU pocma 8 yCrio8usiX HOPMUPOBAHHO20
KopmreHUss U UHOUsUOyaslbHO20 COOepXaHUsi 8 MOJIOYHbIU  nepuod.
BeposmHo, amo cesisaHO ¢ o0cobeHHocmsamMu aHabonuama 8 MmKaHsX
opeaaHu3ma. Ckopocriesniblie mersnku 6bicmpee pocru 8 ycrioeusix 2pyrnrnogo2o
codepxkaHusi U cea0bodHO20 docmyria K Kopmam.

Knrouyeenie crnoea: menku, eo3pacm njio0omeopHO20 OCEMEHEHUS,
cKopocnesiocmb, CpeOHecymoyHblie npupocmbl, Xueasl Macca,
MOJIOYHbLIU CKOM

INTERRELATION BETWEEN THE SPEED OF GROWTH AND AGE OF THE
FERTILE INSEMINATION OF THE BLACK SPOTTED UKRAINIAN MILK
HEIFERS IN THE CONDITIONS OF INTENSIVE GROWING

I. M. Verbelchuk, D. K. Nosevych, O. V. Borodina

Abstract. The analysis of growth parameters of heifers in connection
with the age of onset of reproductive use was carried out. The research was
carried out with Black Spotted Ukrainian Milk heifers. According to the age of
fertile insemination animals were divided into three groups. The first group
consisted of the most fast-growing animals with the age of fertile insemination
of 10,9 ... 12,9 months. Animals with an age of fertilization close to the
average for a herd (13.1 ... 16.2 months) were included in the second group.
The third group consisted of slow-growing heifers (fruitful insemination at the
age of 17.0 ... 22.0 months). Live weight and daily average gain in the groups
was studied. It was revealed the heifers with an average age of fertile
insemination had the smallest live weight (378 kg) at the age of 12 months.
Fast and slow-growing animals exceeded them in the process of growing up to
12 months by 2.5-13.7%. After 12 months of age, heifers from the first group
reduced the growth rate the most. Animals from the third group had the largest
daily average weight gain after 12 months of age. Early-mature animals behind
the growth rate of up to 6 months exceeded heifers, which had average age of
fertilization. The slow-mature animals exceeded them behind the growth rate
up to 15 months of age. Animals of different types of fast-growing appear
predisposition to rapid growth in various conditions. Slow-growing animals had
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greater weight gains with normalized feeding and individual maintenance in
the milk period. That is probably due to the anabolism of body tissues. Early-
mature heifers grew faster when they were keeping in groups and with not
limited to feed.

Keywords: heifers, age of fertile insemination, early-mature
animals, average daily increments, live weight, dairy cattle

YOK 615.85:798.2
BIOBIP TA CUCTEMA NIArOTOBKU KOHEW ONA INOTEPANII

I. B. TOHYAPEHKO, ookTOop CinlbCbKOrocnogapcbkux Hayk, npodecop
Kadpepu reHeTuKK, po3BeaeHHs Ta bioTexHonoril TBapuH
HauioHanbHull yHisepcumem 6iopecypcie i npupodokopucmyeaHHs!
YkpaiHu
E-mail: igoncharenko@list.ru

AHomauisi. ModaHo iHopmauito npo icmopito memoda niKyeaHHs
KiHbMU — inomeparnito, ii no3umusHul ernue Ha 300poe’ss dopocnux i dimed,
0cobnueo xeopux Ha Oumsyull uepebpanbHull napaniy (QUIM). Po3ansHymo
HeobXiOHI suMoau 051 CMBOPEHHST UEHMPI8 3 IliKysarsibHOI 8epX080i i30U.

lporioHyembcsi gsaxkamu inromepariiro KOMI1eKCHUM
6acamogpyHKUioHanbHUM MemooOoMm peabinimauii dimed, 0e iHCMpPYMeHMOoM
peabinimauil criy2yromb KOHi, npouec 8epxoe.oi i30u i ¢hiduyHi enpasu.

lMosumusHul pe3ynbmam inomepanii 30ebinbwoao 3anexums 8io
npasusibHo20 8i0bopy KoHel ma eumoz, Wo 00 HUX sucysatombcs (HOPOs,
mun KoHcmumyuii, ekcmep’ep, eumpusasiicmb ma iH.). Po3ansgHymo cucmemy
3axo0ig 3 8i0bopy KOHel, npusHadyeHuUx 0 inomeparnii, ma ix nd2omoekKy i3
gpaxyeaHHsIM 300ricuxonoaii i 83aemMo0ii cknadosux cucmemu «KiHb-rnauieHm-
IHCMpYKmMop-rikap».

Pobumbcsi 8UCHOBOK, W0 MexaHIi3M 83aeMO0Dii «1t00UHa-KiHb» MOmMpIibHO
pemernibHO sugs4amu, a 0ns 36epexeHHsT 300p08’st Hauii — mamu ¢hiHaHco8y
ooriomozy depxasu Ha po38UMOK inomeparnii, peabinimayiliHux yeHmpige ma
KiHHO20 criopmy 0nsi iHearidie.

Knro4oei cnoea: inomepanisi, KiHb, JliKyeaHHs1 8epXx080r i300}0,
peabinimauiliHi yeHmpu, 300ncuxoJsiogisi, cneyiasbHa Nid2comoeka

AKTyanbHicTb. B oOCTaHHI pokKM Yy npakTuui nikyBaHHS nogen
3aCTOCOBYHOTbCA MeToau 3ooTtepanii. LWupoko Bigomi  «TepaneBTUYHI»
30i0HOCTI KiWoK, cobak, MOPCbKMUX CBUHOK, koHen Towo. OgHMm 3 pisHoBMAiB
3o00Tepanili € MeTog inoTepanii.

© NoHyaperko I. B., 2018
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InoTepania (Bia rpeubkoro “hippos” — KiHb, “nikyBaHHS KOHEM”) — METOA
NikyBaHHA, 3aCHOBaHMM Ha B3aemofil JOOMHW | KOHS, crneuianbHO
TPEHOBAHOMO [0 MOXIMBOCTEW XBOPOro B OMNaHyBaHHI BepxoBOI 130MW.
[liana3oH 3axBoploBaHb, 3a SAKUX 3abe3nevyeTbCa WBUALLE | MOBHE, MNOPIBHAHO
3 TpaguuinHUM JiKyBaHHAM, BUAYXYBaHHSA, abo CTiKe MOMiNWeHHs CTaHy
XBOPOro, 0OCUTb LWMPOKMA. EdeKkTMBHO niKyloTbCsa inoTtepanieto ocobu, sKki
MalTb  LUNYHKOBO-KULLKOBI 3aXBOPKOBAHHS, XBOpPOOM i TpaBMM OMOPHO-
PyXOBOro anapaTy, CepueBO-CYAWHHI MOPYLUEHHS, 4M nicna XipypriyHnx
ornepauin, 3a NpocTaTuTiB, OCTEOXOHAPO3IB, i3 HEBPONOTIYHNUMU NOPYLLUEHHAMM
Pi3HOI  eTionorii,  po3CisHAM  CKNepo3oMm,  oniropeHielo,  AUTAYUM
uepebpanbHMm napaniyem [2, 3].

[Mo3anTuBHMM BMNMB iNoTepanii Ha 340pPOB’'A JIOAUHU BUABIISETLCS
3aBOsKM TOMY, LLO i34a BepxXu BMMarae MNOCTINHOMO TpeHyBaHHA 6a30BuX
pednekcis, Wo nepeabadaloTb BiANOBIAHY yyYacTb M’A3IB Tina, a ue Bigirpae
BENMKY POnb Y NiKyBaHHI NMauieHTIB, AKi CTpaxgalTb Ha MOpYyLUEeHHS (PYyHKLUIN
OMOPHO-PYXOBOI CUCTEMWU | CUCTEMWU KepyBaHHA pyxamu (Hanpuknag, 3a
anTadoro uepebparnbHoro napaniya).

Mig wac nikyBanbHOI BEpPXOBOI 1341 TiNO pO3rongyeTbCcs y TpbOX BUMIpaXx:
BNiBO-BNpaBo, Brepen-Hasad, Bropy-BHU3. [loymMHaloTb npauoBaTv BpPaXKeHi
xBopoboto rpynn mM’'si3iB i HEpPBOBI CTPyKTypu. Lle posBuBae y XBopux Ha
napaniy pyxnmBicTb, Big4yTTHa piBHOBaru, KOOpANHaLO pyxXiB.

Y npoueci BepxoBoi 1341 B poboTy BKIOYAKTLCA OCHOBHI rpynu M’s3iB
Tina. Le BiabyBaetbCA Ha pedrieKTOPHOMY pPiBHi, OCKIfbKWM BEPLUHUK,
pyXxat4mcb pa3oM 3 KOHeM, iIHCTUHKTUBHO nparHe 3bepertu piBHoBary, abu He
BNACTW, TMUM CaMWUM CrOHYyKaluM A0 akTMBHOI pobOoTM €K 340pOoBi, TakK i
ypaxeHi M’'d3u, He nomivaroum uboro. MexaHiam fil inoTepanii Ha opraHiam
NOANHN TakUM Xe, SK | Byab-gKoi iHWOoT hbopmun nikyBanbHOI i3kynbTypy — nig
BMSIMBOM  (DI3UYHMX BMpaB MNOCUITIOIOTLCA (PYHKLUII BeretaTMBHUX CUCTEM.
OpHovacHo 3 po3cnabneHHsaMm Hir BiabyBaeTbCs 3MILHEHHS M’S13iB CMUHKU Ta
iIXHA rapmoHiszauis. [Ons 36epexeHHs piBHOBarM Ha KOHi HeobxigHa npsima
nocagka, Haxun y byab-akunin 6ik Bege 40 CNoB3aHHS Y LibOMY Hanpsami. Takum
YMHOM, Nig Yac pyxy crnabopo3BUHEHI M'A3N POPMYIOTLCS i 3MILHIOIOTLCS, a
3akpinadeHi — poacnabnstTbesa.  InoTepania  yHikanbHa o TUM, WO
HaBaHTaXXEHHA OAHMX M’A3iB i po3cnabneHHs iHWKux BiabyBaeTbCsl OAHOYACHO
[4, 8-14].

AHania octaHHix gocnigxeHb Ta ny6Gnikauin. Y €sponi inotepanis
noyana IiHTEHCUMBHO po3BuBaTUCA B ocTaHHi 40-50 pokiB: crnoyaTky B
CkanguHasii, notim y HimevunHi, ®paHuii, MNonnaHgii, LWeenuapii, pysil,
BenunkobpwutaHii, MNonbLi. JaHnn meTtod nikyBaHHA OyB BU3HaHMI HiMmeubKoto
disioTepaneBTnyHoto acouiauieto (Deutsche Verband fir Physiotherapie —
Zentriverband der Krankengymnasten). HaykoBum o06rpyHTyBaHHAM Aii
inoTepanii Ha opraHiam B KiHUi XIX cTOpiyya 3anMmaBca paHuUy3bKUA fikap
[MepoH, sKkM CTBepOKyBaB, LLO CNPUATAMBUW BMMAWB BEPXOBOI 130U Ha
OpraHiam nondarae, 30Kpema, B akTuBi3auii KpoBoObiry, pyxoBoi i AnxanbHol

doyHKUiT [2].
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Y Hopeerii Enizabet bogpikep (Elizabet Bodiker) 3acTtocoByBana
ynpogoBX 9 pokiB inoTepanitdo B 3aHATTAX i3 KOJIULWHBOK CNOPTCMEHKOK-
KiHHOTHUUeto Jli3 Kapeni B pe3ynbTaTti He TifbkM JocArna mamke MOBHOro
BUNIKOBYBaAHHS, ane i 3pobuna Moxnueoto ii ydactb B OniMMiNCbKUX irpax y
"enbciHki (1952 p.).

Y nopsagky ekcnepumeHTy E. bogikep nodana cagutu Ha KOHS iHLWKMX
MoJSioaux iHBanigiB. YcCniwHi pesynbTatn BUKNuKanu B Hopseril ceHcauito, B
pesynbTaTi Bnaga Hopserii norogunaca Ha Bigkputta B 1953  poui
criewianbHOro LeHTPY nikyBarnbHoi Bepxosoi i3au (N1BI) ana aiten-insanigis.

LleHTpu 3 inoTepanii ctanu BigkpueaTtuca B BaraTbox KpaiHax CBiTy. Y
CLUA cborogHi npautoe 6inblie 1000, a y BenukobputaHii — 6nuabko 700 rpyn,
B SIKMX 0340poBnsTbCca Oinbwe 26 Tuc 4vonosik. Y ®paHuii 3anmmaroTbcs
NiAroToBKOK (paxiBLiB 3 inoTepanil, 3okpema, BigKpUTUA bakynbTeT inoTepanii
B [lapusbkoMy yHiBepcuTeTi cnopTy i 3gopos’s. Y T6inici B [py3MHCHKIN
Medn4Hin akagemii Bigkputa kadpeapa JIOK i pantrepanil.

Y 1972 p. y ®paHuii Bigbynacb nepwia MixxHapoaHa 3ycTpid ¢haxisuis 3
NBI, ki npeactasnanu kpaiHn €sponvn Ta CLUA. HactynHa 3ycTpid Bigbynacs
B 1974 poui B lNapwxi i oTpumana ctaTtyc MiKHapOLHOro inotepaneBTUYHOrO
KoHrpecy, sikuin nNpoBOAUTLCA KOXHI Tpu poku. lMutaHHam inoTepanii OyB
npucBAYEHUI cneuianbHnin koHrpec y Mamoypsi B 1982 poui, a y 1991 poui Ha
VIl MixHapogHomy koHrpeci B Aapi (HimeuunHa) Oynna 3aTtBepoxeHa
MixHapooHa Pepnepauis BepxoBoi i3au anga iHBanigie (FRDI — Federation of
Riding for the Disabled International) Ta 3rogom i Yctas FRDI.

Y Pocii BUKOpUCTaHHS inoTepanii novanocs 3 sigkputta B 1991 p. y Mocksi
ANTSIYOro ekosnoriYHoro UeHTpy “YKmea HuTKa”. [MisHilwe inoTepanisa ysinwna go
KOMMJieKCy peabiniTauinHmMx 3axoAiB, 3aCTOCOBYBaHWUX A1 AiTen-iHBaniaiB Ha 6asi
BIONOYMHKY “3eneHun BOrHWK® Hag p. Jlyra. BigomMo Npo BWKOPUCTaHHS LbOro
mMeTony peabinitauii B lNeTeprodi, B IHCTUTYTI ANs AiTEN 3 iHTeneKTyanbHUMK
BIOXUINEHHAMWN, a TakoX B ANTSHOMY ByauHKy B KONOMHI, B iHTEpHaTI M. I7Iou1|<ap-
Ona. Y kiHHocnopTueHIn wkoni “O3epkn” 3amMmaroTbea 3 rpynoto giten 3 ALMM.
InoTepanieto 3amMmaroTbes TakoX B HwkHbomy Hosropopgi, B CasiHoropcbky. Y
Ceprie-lNocagi opraHizoBaHi 3aHATTA inoTepanieldo Ha ©0asi  rpomMaachKoi
opraHizauii “Ctapa wkona” 3 AiTbMn, WO MakTb amnyTauito KiHuiBok, OLIM i
CTpaXkgatoTb Ha pi3Hi ncuxivHi natonorii [12].

Y CaHkT-lleTepbypsi cTBOpeHa OCBiTHS nporpama 3 inotepanii. B
pamMkax uiei nporpamu «Teopia i MeToguka gisn4HOI KynbTypuy» Onsa daxisuis
3 i3n4HOro BUXOBaHHSA, po3paxoBaHol Ha 648 roguvH, 3 2008 poky
NPOBOANTLCA HaBYaHHA Oaxalunx 3a TpboMa Mogynamu: «BeegeHHs B
inoTepanito, 0cobnMBOCTI BMKOPUCTAHHA KOHA B peabiniTauinHin npaktuui»,
«[Ncuxonoro-negarorivHMn  Nigxia A0 3acToCyBaHHA afanTUBHOI BEPXOBOI
i3gn» Ta «lHBanigHW KiHHUMM cnopT». KoxeH moaynb po3paxoBaHui Ha 36
rognH. [licng nNpoxomkeHHA MogyniB criyxadi OTPUMYKOTb MOCBIgYEHHS
NigBULLEHHA KBanidikauil.

Kpim TOoro, Ha 6asi yHiBepcuteTy i3n4HOi KynbTypu imeHi 1. .
Jlecracbta 3 2008 poky opraHisoBaHi HaB4YanbHi Kypcu 3 inoTepanii Ha 144
roAMHU, Micna  3aKiHYeHHs SKUX  cnyxadi  oTpuMmarTb  CBIQOUTBO  NPO
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NiABULLEHHA KBanidpikauii 3 aganTMBHOI (PI3UYHOT KynNbTypy 3 OCHOBaMu
aganTuMBHOI BEPXOBOI 134u.

HuHi LeHTpu nikyBanbHOI BEPXOBOI 1341 AiloTb Y 45 KpaiHax, Tifbku B
MonbLi ix Ginbwe 60. YcTaHoBKM, WO MalTb HaMip OpraHidyBaTu NikyBaHHSA
BEPXOBOI 130010, 060B'A3KOBO MOBWHHI BignoBigaT 3ararbHMM BUMOram Ao
CTanHi Ons inoTepanii, NOronis's KOHEW, KOHIOXIB Ta IHLWOro AOMOMIKHOIo
nepcoHany, TpeHepiB Ta BCiel iHppacTpyKTypu. NpauiBHUKN CTalHi — KOHIOXMU,
TpeHep-nikap, BeTdenbawep abo BeTnikap — MakcMManbHO MawTb OyTu
MPOHWKHYTI TypOOTOK NPO ManeHbKUx nauieHTiB. BoHM noBuHHI 6GpaTtn go
yBaru mMoparibHUM CTaH OUTUMHM i Moro 6nu3bkux, BpaxoByBaTu BPasnmBICTb
ncuxikn xBoporo. KoHi Takox noTpebytoTb ryMaHHOro, narigHoro CTaBfeHHS i
KOMMOPTHUX YMOB pOBOTMH.

InoTepanis oTpumana 3acnyXeHe BU3HAHHA — 4iTW, NPUKYTi A0
iHBanigHoOro Bi3ka Yepes Heayr, nepea kMM onvHunaca 6escuna TpaguuinHa
MeauuMHa, BCTann Ha HOMM 3aBOsKM 3aHATTAM 3 KiHbMW. HaBiTb CKenTuku
Ha3MBalTb Le AMBOM. TWUM 4YacoM BCe 3aKOHOMIPHO: KPOK KOHSI CXOXMW Ha
KPOK NoaunHu. 130a Ha HbOMY [lae ANTUHI BiQYYTTS CaMOCTIHOTO NepecyBaHHS.
Ockinbkn TiNO 3gaTHe 3anam'aToByBaTUM OTPUMaHWA [OCBi4, 3 4acoM BiH
NepeHOCUTbCS Ha XOL4iIHHS.

XKooeH cneuianbHU TpeHaXep He MOXe 3PIBHATUCA 3 TUM, WO Aae€
OWTUHI KOHTaKT 3 XXMBMM KOHEM. Cuasa4uM Ha KOHi, KUK PUTMIYHO PyXaeTbCs,
BEPLUHMK IHCTUHKTUBHO nparHe 36epertu piBHoBary. BogHo4yac 3agitoTbcsa BCi
M'A3K Tina — $K 300POBI, TakK i ypaxeHi xBopoboto. Becs cnpaea B pednekcax
OUTUHK: Nif Yac KOXHOro ceaHcy inotepanii BOHW BOOCKOHANIOKTLCS, a M's3M
HIr i CyxOXunns — posirpiBatoTbCs, MOCUIOYN KPOBOOBIr B KiHLUiBKaX i
KpoBonocTtadyaHHa Mo3ky. binblw Toro, inotepanis gae gitam 3 QLM yHikanbHy
MOXIMBICTb MpPOSABUTU eMolii, 3abnokoBaHi XBOPOOOK | HEMOXMUBICTIO
CMifiKyBaTUCS 3 OAHOMITKAMM.

Metoo pocnimkeHHa 6yno BMBYMTM O3HaKM Bigbopy KoHew,
Npu3HayYeHnx ong inotepanii Ta SOCNIOUTU ICHYHOMI CUCTEMM IX NIATOTOBKA 3
ypaxyBaHHSAM MexaHi3my B3aemogil “nognHa-kiHb”.

MaTepiann i metoau pocnimkeHHA. [ocnigpkeHHs npoBeeHi 3a
pesynbTaTaMn aHanidy nitepaTypHUX OXepes Ta y3aranbHEeHHS BiTYU3HAHOIO
AOCBily BUKOPUCTAHHA MeETOAMK inoTepanii, 3oKkpema inoTtepaneBTUYHOro
ueHTpy B M. Knesi, nnaHmn cTBOpeHHs nepioro Eko-peabinitauinHoro LeHTpy 3
inoTpenii «Kamenis» Ta iHWKMX noAibHUX ycTaHoOB. BMWCBITNEHO OCHOBHI
nepeBarn MeTOAMK inoTepanii, npuvHUMnM nigdopy KOHeM Ta cuUcTtemm
B3aeMogil KiHb-iHCTPYKTOP Nig Yac nikyBanbHUX 3aHATb.

Pe3ynbTtatn gocnigxeHHA Ta ix o6roBopeHHs. B YkpaiHi, 3a gaHumu
gaxiBuiB, 3apa3 mamke 30 TUC AiTen xBOpi Ha uepebpanbHui napaniy. Jluwe
B Kuesi Takmx npubnmsHo niBTopyM TUCAYi. | ui undpu 3 KOXHUM POKOM
30inbwytoTbca. lMokn wo MOS3  VYkpaiHM BigHOCUTb inoTepanito 4o
HeTpaguuinHUX MeToAiB nikyBaHHA. Meamkamn BCTAQHOBMEHO, WO He
3BaXKatoumM Ha BUCHAXIMBICTb 3aHATbL 3 pPi3HMX BUAiB BepxoBol 13am (3,5-8 kan
3a roguHy Ha 1 kr Baru), CnifikyBaHHs 3 KOHEM fobpe 3acnokore, nigBuLLye
CaMOOLiHKY NIOANHKU, Aa€E NOMY NOYYTTS BNEBHEHOCTI | 6e3nekn.
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Ha cborogHi, eanHum inotepaneBTUYHUN LEHTP 3HaxoamnTbesa B Knesi Ha
Teputopil EkcnoueHTpy, anpektop sikoro, OneHa BagumisHa lNeTpyceBuy, mae
naTeHT Ha MeTOAUuKY 3aHATb inoTepanieln, a Kepye nporpamMord 3aHATb 3
nauieHtamu nikap IpnHa ®egopisHa OceTpoBsa. Jlvwe TyT MOXYTb flikyBaTu Mno-
CMpaBXHLOMY.

HesBaxaloum Ha Benuky MnonynsipHiCTb iMOUEHTPY, BiH Mae OOCTaTHbO
npobnem i HanronoBHila 3 HUX — HecTa4va iHCTpykTopiB. Ha aymky camoi O.
[MeTpyceBud, HUHI B YKpaiHi He iCHye »OAHOro yd460BOro 3aknagy, skun 6m
rotyBaB peabinitonoris 3 inotepanii. Cy4acHi iHCTPYKTOpW iNOULEHTPY — uUe
CTYLAEHTN-BONOHTEPU Pi3HMX BY3iB, KOTPi BaxatoTb HAaBYNTUCA I30UTU BEPXM i
B TOW e 4yac npautoBaTu 3 AiTbMu. Bci HeobxigHi 3HaHHA | HaBMYKM BOHMU
OTPUMYIOTb TYT BiO CBOro KepiBHMKA i, Ha Xanb, B OinNbLOCTI BUNaakis
npauTb Ha 4O6poBINbHMX 3acaaax [6].

B YkpaiHi 3annaHoBaHo nepwwuin Eko-peabiniTauinHui UeHTp innoTpenii
«Kamenis», oe 3aMOXyTb OTPUMaTK SIKICHY | 6€3KOLITOBHY JOMOMOrY AiTU, XBOPI
Ha [OUI, aytnsm, i3 3axBOptOBaHHAMW OMOPHO-PYXOBOro anapaTty (CKosios,
OCTEeOXOHApPO3 Ta iH.) Towo. [lepwunn UeHTp inoTepanii B YKpaiHi, sikomy
HemMae aHanoriB Hi B €Bponi, Hi B KpaiHax NocTpaasiHCbKOro npocropy, éyae
nobygoBaHui ansa nikyBaHHs, peabinitaudili Ta npoBeOeHHs aHTUCTPECOBOI
Tepanii gna giten, xsopux Ha OLUI Ta aytmam, Ha TepuTopil OMUTPIBCHKOI
cinbcbkoi pagn, Kneo-CBATOLMHCLKOrO panoHy, Kniscbkoi obnacti. ABTOpoMm
ifel, HaTXHEeHHWKOM | opraHisatopoMm npoekty crtana Mapraputa Baliyk
(Civkap). N'onoBHe 3aBOaHHs 3a CTBOPEHHS LEeHTPY inoTepanii «Kamenia» — ue
gonomora Aitsam Ta ixX 6aTbkaM B NiKyBaHHI LISIOro cnekrpa cknagHux OAUTa4Ynx
XBOpoO 3a [O0MNOMOrol MpeKpacHMX | rpauiosHMX TBapWH, 3aBASKK
CMiNKyBaHHIO 3 SKMMK BigOyBaeTbCA 3MILHEHHS MOpanbHOro i isMyHOro
3gopos'a. Csixke NOBITPSA, NPOrynsaHkM, qoisydHi HaBaHTaXXeHHS — BCe Le B
KOMMJSIEKCi Aa€e NO3NTUBHI pe3ynbTaTu i Big4yTHUM edpekT [15].

HeBenunuki uUeHTpM 3 inoTepanii TakoX 3HaxoasaTbCca B [JOHeubKy,
Xapkosi, Ogeci.

InoTepanisi, 9k ogHa 3 TEXHOSOrin couianbHOi poboTn 3 nabmMu 3
OOMEXEeHUMN  MOXIUBOCTAMM, € KOMMSEKCHUM  BaraTodyHKUiOHanbHUM
meTogom peabinitadii. Mo cyTi, inoTepania € He WO iHWe, sk dopma
nikyBanbHoi iskynbtypn (JIOK), ge ak iHCTpyMeHT peabinitauii BUCTYnaTb
KiHb, MpoLec BepxoBOI 134 i pisnyHi Brnipasu.

[Mo3nTuBHI pesdynbTatm B iNoTepanii nNepeBaXHO 3anexaTtb Bif
npaBunbHOro nigbopy KoHen. [0 KOHS, $SIKMA BUKOPUCTOBYETbCA AN
nikyBanbHOI BEPXOBOI 1341, BUCYBalOTbLCS MNEBHI BUMOMX LLOAO HOPOBY, BAAYI,
BUTPUBANOCTI, TNy i ekctep'epy. Kpim TOro, KoxeH KiHb B 0BOOB'A3KOBOMY
nopsaKky MOBUHEH MPOWTM cheuianbHy MiAroTOBKY, AKa BUPOOUTb Yy HbLOFO i
nocunuTb HeobXxigHi sAkocTi. Hanpuknag, KiHb NOBMHEH OyTW 3a4aTeH gonatwu
MOXIMBE MOYYTTS CTpaxy Yy BEPLIHMKA i racutM Moro arpecio. Yce ue
3abe3neunTb 6e3neky 3aHaThb [1, 14].

Y BCiX KIHHMX AucumnsiiHax OO0 KOHA BUCYBalTbCA CXOXi BuMorn. He
BaXXNIMBO, 3aMMaeTecs BW CMNOPTOM, HAaBYaHHAM HOBaYKiB, i3auTe B ekinaxi,
BUCTynaeTe B UMpKy abo 3aBenu KOHA NpoOCcTO Ana aywi — y 6yab-akomy
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BunNagky, 6as3oBUM CNMCOK «NocagoBux OOOB'A3KIB» KOHA  Npubnm3Ho
O[HaKOBUNA.

HesanexHo Big BUKOPUCTAHHA KOHEW BeCb KiHHUW CBIT I'PYHTYETbLCA Ha
TPbOX MNOMOXEHHSX: 1) yBaXkHe CTaBMNEHHS KOHS 00 JOAMHW, BIACYTHICTb
arpecii; 2) HeobxigHO, wWo6 KiHb 3a nepwoi BMMOrM BUKOHYBAB KOMaHOM
NIOOVHW | NpaBWNbHO pearyBaB Ha CWUrHanu, WO HaOxoAsaTb Big Hel;, 3)
BaXNMBY porib Bigirpae CMINMBICTb KOHA, NOro 34aTHICTb BNoOpaTucs 3i CBOIMU
cTpaxamu, [OOBIpUTUCA NOAUHI | afeKkBaTHO MOBOAUTUCA HaBiTb Yy dopc-
Ma)KOPHUX cUTyauisX. ToOMy KiHb B YCiX BUNagkax ob60B’A3KOBO MOBMHEH ByTU
340poBUM, a ans inotepanii we i 3 4obpnm Hoposom [10].

MabyTb came B inoTepanii Ta nikyBasnbHi (aganTuUBHIN) BEPXOBIN 134
Bi KOHA NoTpibHa MakcumanbHa AucumniiHa i BianoBiganbHICTb, agXe MoBa
naoe He NPoOCTO NpPO AiTen, a Npo TUX AiTen, B pobOTi 3 AKMMM HEMAE NpaBa Ha
nomunky. OgHak, NnoTpibHO NamM’aTaTi, WO KOHA 3 igeanbHUM HOPOBOM MOXe
sincyBatn HepbanicTb HekBanipikoBaHOro KOHKXa, Woro rpybicte Ta
GanayxicTtb, rpybicTb TpeHepa abo nikaps.

BescucteMHICTb Yy rogieni i HanyBaHHI, YNLLIEHHI, BUKOHaHHI iHOMBIAYannbHUX
BrpaB KOHS, MOPYLUEHHA 3arafibHOro pexuMmy, LyM, aHTUCaHITapis B CTauHi, a
TakoxXk 6e3BignosiganbHe, aMbiTHE, CBaBiflbHE CTaBMEHHS NaLjieHTa 40 KOHA MOXe
BMKINMKATM Y HbOMO NPUrHIYEHICTb abo 3HEPBOBAHICTb.

Y cTainHi gnga inotepanii NOBMHHI ByTN AOTPUMaHI BCi Ti OCHOBHI ryMaHHi
APUHUMNK, SIKi BNpPOBaMKEHI i 3akpinfeHi BNpoAoBX OaraTboX CTOMiTh, LUO
HanivyylTb B3AaEMUHWN JTIOANHWN | KOHA. Y 3B’A3KY 3 IiKyBalibHOI crneumdgikoro
Taki BiAHOCMHM MalOTb BMpilWanbHe 3Ha4yeHHdA. Y CTarHi NOBUHHI ByTn
onTMMarnbHi YMOBM AN NOBHOLIHHOIO NposBy 406poTH | M1nocepas.

ToMy HaWronoBHILWMM KpuUTEpiEM BiAOOPY KOHA € MOro TemnepameHT.
Ona 3aHaTb nNOTpiOHI  OpyxenobHi, AOBipNMBI, CMOKIAHI, Tepnnadyi Ta
BPiBHOBaXeHi TBapuHW. Baxnneo, Wo6 BogHOYAC KiHb 3anuLlaBcs XXBaBUM Ta
€HEPrinHMM,  OCKISIbKM  TiNbKM TakKMW KiHb MOXe MaTu  BignoBigHUN
TepaneBTUYHUIA KPOK, a 3 KBOSIMMWU Ta anaTU4yHMMW TBapuHamu OyBa€ BaXKO
npautoBaTn. 3BMYanHO, WO KOHI, SIKi KycalTb, 6'f0TbCS | BUSBNASAIOTb arpecito
OO0 Noaen, He MOXYTb ByTU BUKOPUCTaHI AN 3aHATb.

B inotepanii HanyacTiwe BMKOPUCTOBYIOTbCA KOBWUNM i mepuHu. Lle
00yMOBMIEHO TMM, LLO BOHM MawTb HaWbINblW BiAMNOBIOHWMIA TEMMNEpaMeHT.
XKepebui, Ak npaBuo, He BUKOPUCTOBYIOTLCS, ane TyT Hemae Be3sanepeyHnx
obmexeHb. byBae, Wo i xepebui epeKTMBHO NpauiolTh Ha 3aHATTAX, ane y
BUNAAKy 3 TAKMMU KiIHbBMUW 3aBXAW 3anvacTbCs 0akTop pU3NKy.

HactynHum kputepiem, 3a AKMM OLIHIOETLCA NPUOATHICTb KOHS, Le MOoro
ekctep'ep. baxaHum € HeBenukum 3picT (145-160 cm y xonui), OCKifIbKMU BUCOKi
KOHi YCKNagHIOTb CTpaxyBaHHs nauieHTa. 3a HEBMCOKOrO PoCTY KiHb MOBUHEH
BOMNOAITU LUMPOKOK, [AOCUTb [AOBrOK ChAMHOW 3 Aobpe pO3BMHEHOMD
MYCKynaTypolo, CcepeaHbo abo HM3bKOK XOSKOK, HOMM MOBWHHI  MaTu
npaBwuSTbHUM MOCT.

Ona 3aHATb 3 inoTepanii HeoOXigHWA KiHb He nuwe i3 abContTHO
3[J0POBOKD CIMMHOK | MOMNepekoM, a W 3 Haka4aHoK MYCKyraTypor, ska
A03BONNTL MoMy 6e3 WwKoau BUTpMMaTK NoAaibHi nepeBaHTaxeHHs. Kpim Toro,
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Ans poboTun 3 nauvieHTamm 3 npobriemamm ONOPHO-PYXOBOro anapary Bif, KOHS
NOTPIiOEH LWMPOKNUIA amMniiTyaHUA Kpok 6e3 apuTmii, TOMy BMKOPUCTOBYBaATH
Ans inoTepanil KyfibraBoro KOHsi He MOXHa.

MigrotyBaTn KOHA ANs inotepanii Moxe nuwe npodecioHan-KiHHOTHUK,
KU 3HAE, WO KiHb, KNI MNiKye, NOBUHEH OyTKM cam abCconoTHO 340pOBUM, a
TakoX [oBpoayLLHMM, CIYXHAHUM | NOBHICTIO goBipatu nogam [1]. JoeeaeHo,
WO 3a UMMW XapakTepUCTUKaMW KpalMMKM € HacCTyMHi MNOpoOan KOHEN:
ryuynbcbka, apabcbka, HOBOONEKCaHApiBCbKa BaroBO3HA Ta iHLWI 3 CUIbHUM
BPiBHOBaXXEHUM TMUMOM BMLLOI HEPBOBOI AisnbHOCTI [2]. TNiabupatoTb KOHew
ctapworo Biky (7-10 pokiB), nepeBaxHO MePUHIB i KoOwn, sk MawTb
XapaKkTepPHUN eKCTeP’eP: HEBUCOKI, PO3TArHYTI, 3 LUMPOKOK CMNHOK, 3 KPOKOM
Ha puci — 80-90 cMm, Kpok — 68-76 CM, MiUHi KiHUiIBKMA, arne OCHOBHe —
BPiBHOBaXXEHNIN HOPOB.

Benuke 3HayeHHs y nigroToBui KOHS 00 inoTepaneBTUYHUX 3aHATb €
MOro nNcuxonoriyHUKM ctaH. baraTo giten kpnyatb, 6'10Tb KOHA pykamu i Horamu,
HamarawTbCs 3ICTPUOHYTU. [lesiki MOXYTb HaBiTb YKyCUTU TBapuHy. | Ue He
roBopsium npo poboTy 3 npegMeTamu, KoM M'SY i3 pyK OUTUHU MOXe NOSeTITH
He B PYKM iHCTPYKTOpa, a MiX BYX KOH4A. [locBigyeHnn inoTepaneBTUYHUNA KiHb
CTepnuTb yce, NpoTe BiH HEe 3MOXe A0Bro 3dupaTtn B cobi Hanpyry. LLo6 aaTtu
BMXi4 €eMoLuisiM, BCIX inoTepaneBTUYHMUX KOHEW HeobXigHO TpeHyBaTu nepea
3aHATTAMKU: 3 goceigyeHnm Gepentopom, npotdarom 40-60 xBunuH. Y pasi,
KOJIM KiHb 3 TUX YM IHWIMX MPUYMH BUULLIOB Ha inoTepanito HesianpalboBaHUM,
nicnga 3aHATTS Moro HeobxigHoO xoya 6 noraHATK No kopay [7].

Mo3uuia TBapuHW y B3aemofil 3 NOOMHOK BU3HAYAETLCHA TUM, $K
TBapuHa crnpuimMae cutyadito, Aii NoauHKW, SKi MOXNIMBOCTI  06pobKuM
iHbopMaLil Ta NPUMHATTSA PiLLEHHSA BOHA Ma€, SIK PO3BUHEHI Y HEeT IHCTUHKTUBHI
OCHOBM MNOBEAiIHKWA, HaBWYKKW, iHTENeKTyanbHi 34i6HOCTI, sK 34iMCHIoITbLCSA
rpynoBi Ta AnTa4o-6aTbKiBCbKi B3aemogii. Bce ue BMBYaE 300MCUXONOria, TOMy
came 3 No3uuii uiei Haykn OoUiflbHO 3BEPHYTUCA OO0 BMBYEHHS KOHEW, SIKi €
yyacHukamu inotepanii. Kpim Toro, 6yay4v ranyssto ncuxonorii, 300ncmnxonoris
BUKOPUCTOBYE Ty XX METOAONOrito, Lo i iHWi ranysi ncuxosnorii. BignosigHo,
MOXIMMBUM CTaHe KOMIJEKCHEe BUBYEHHS B3aEMO3B'AI3KY BCiX Y4acCHUKIB
aHimanoTepanii: TBapuHW, nauieHTa, TepaneBTiB (IHCTPYKTOPIB, MCUXOSOriB,
nikapis) [5].

Kpim TOro, koHs, akuin Bonogie Bcima HeobxigHMMK inoTepaneBTUYHUMMU
AKoCcTAMU, HeobxigHo [o6pe migrotyBatM OO0 BUKOHAHHS MEBHUX BMpaB Ha
3aHATTAX. TOMYy KiHb, He3BaXaw4yuM Hi Ha WO, MOBWHEH OYTW CMOKINHUM,
CNYXHSHMM, CTIRKMUM | YyBaXXHMM [O ronocy OepenTopa Ta TOro, WO
BiabyBaeTbCS.

Mepwe, wWo NOoTpiBHO Bif KOHA: BiH MOBWHEH CMOKIMHO pearyBaTu Ha
AOTUKM 0o Byab-aKMX MicLb Ha TiNni He Tinbku Big rocnogapst abo 6epenTtopa, a
i Big Oyab-koro. [JO TOro X, Ui AOTUKM MOXYTb OYTM He TiNbKA HKHUMM i
nackaBumm (4OMYCKaETbCS LWMNAHHS, MOMNMECKYBaHHS, HaBiTb AOCUTb CUSbHE).
Big uiei HaBM4YkM KOHA 3anexmntb Geaneka XUTTA Ta 300POB'A ManeHbKoro
BepLHMKa. AKe HaBiTb KONW OUTMHA NpocTo rogye abo rnaguTb KOHS, BiH
MOXe panToBO CXONUTHK Ti 3a Byx0 abo 3a Hic.
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MpoTe, 9K NPUBYMTM KOHS OO0 TakuUX OOTUKIB, HanmMcaHo Garato ctaTen.
Akwo MM mMaemo crnpaBy 3 inoTepaneBTUYHUA KOHEM, LbOMY MUTaHHIO
noTpibHO npuainutTn ocobnuey yeary. [licna Toro, sIK TBapuHa MOBHICTIO
rotoBa OO0 CNPUWHATTS TaKTUNbHUX AiA PI3HOI CUMW, IHOAI TECTYTb KOHSA Y
BIACYTHOCTI AiTen: nigxoasyu 33agy, pisko nneckatTb No Kpyny, NOTAryTb 3a
Byxa, 3a XBiCT. [lpMBYalOTb OO0 TOro, WO SAKWO TArHYTU MOro 3a XBIiCT, BiH
NOBWHEH ocagxyBaTuca abo npunmatn ybik — y Ton BiK, Kyanm Moro TArHyTb.
Baxnueo, 06 nigrotoBka i NOBTOPHUN OrNsiA4 NPOXOAWNN Y BiACYTHOCTI AiTen i
nicna Toro, sIKk B GyaeTe MOBHICTIO BMEBHEHI B afeKkBaTHIN peakuil KOHs, 3
akuMm  npautoete. OTKe, KiHb MNOBUHEH Oyt abConTHO MNO3UTUBHO
HanawToBaHuin 0o 6yab-sKoi Ail NIoANHN.

IHCTPYKTOp | KiHb, B igeani, NOBUHHI CKrnagaTtu 3narom4XeHnn TaHgem — i
He TiNbKM nig Yyac 6esnocepeaHbO 3aHATb 3 inoTepanii. TyT Ha KOpUCTb 1ae
Bce: i poboTa Ha 3eMri, i eNeMeHTn BUI3AKM Ta KOHKYPY Nig CcignoMm, i NonboB.i
NPOrynsaHKK, i KynaHHA. HaBiTb NpOCTi NOBCAKAEHHI MaHinynsauil, Taki 9K YucTka
Ta cignaHH4, 3aknagarTb yHOAMEHT NOBeAiHKM KOHS Mif, Yac 3aHATb [7].

OTXe, MEOUYHOIO MPAKTUKOK OOBEAEHO, WO Nig vac pyxy KOHS Tynyo
BEepLUHMKA BUKOHYE Ti X PyXu, 8K i 3a XOA4IHHSA. DPYHKUIO HWKHIX KiHLIBOK
BUKOHYIOTb  KiHLIBKM KOHSl, OCKINIbKM CUOSYM BEPXM BOHUM BUMKHEHI 3
aHTurpasiTauinHoi cuctemn i xpebeT 3HaxoguTbca B 6HeanocepeaHbOMy
KOHTaKTi i3 CMWHOK KOHS (Yepe3 Ciafio), HaBaHTaXeHHs Ha M'a3n Tynyba
aKueHToBaHe, edeKT BWUCOKMW | 3aranbHa BUTpaTa eHeprii HeBenuka.
[OCArHEHHA CUMHXPOHHOCTI PyXy AOWTUHKU i KOHSA, TOBGTO CTBOPEHHSA €aMHOI
GionoriyHOI cucTeMM i € OCHOBOK CaMOKOpPEKLil BUKPMBNEHOro XxpeodTa.
OcCHOBOIO MO3UTUBHOI Ail 3a AMNNAcTUYHOrO CKOMio3y € CTBOPEHHS HABKOMO
XxpebTa CUNbHOro M’sI30BOr0 KopceTta, YHacnigok 4oro BigbyBaeTbCA KopekLid
BUKPMBREHHS Yy OiK 3MeHLIEeHHsa rpagyciB BUKpPUBIEHHSA. Panttepania €
YHiKanbHUM METOAOM MaTOreHEeTUYHOro fiKyBaHHS AUCANACTUYHOIO CKOSio3y,
CyTb SAKOr0O € B MOro KOMMMEKCHIN Ail O4HOYaCHO Ha nynbho3He a4po
MixkxpebeTHOro gucka, mMobinbHiCTb xpebTa, po3rmHadiB Tynyba, Lo crnpuse
CTBOPEHHIO MiLIHOrO M’I30BOr0 KopceTa HaBKkomo xpebTa [5].

TpuBanicTb ceaHciB 3 inoTepanii Bapitoe 3anexHo Big XBopodu, gisanyHoI
NigroToBKM BepwHWKa. Ha 3aHAaTTAX 6epyTb ydacTb MNPOBIAHWMK  KOHS,
IHCTPYKTOP | OAMH-OBaA CTpaxoBUKa, AKLO TSXKKICTb 3aXBOPHOBAHHSA BMMarae
ocobnmnemnx 3anobixkHnx 3acobiB. Bce X Takm ynpaBnsaTv TBapMHaMy BEPLLHUK
NOBWHEH CaMOCTIMHO, WOo6 iWoB Npouec NogonaHHA BMACHUX KOMMMEKCIB i
cTpaxiB. IHCTPYKTOp 3agae€ pi3Hi BnpaBu, B AKUX MOBUHHI 3aCTOCOBYBATUCS
disanyHa cuna, KMITAMBICTE | dhaHTasis. HaBaHTaXeHHA  OalTb
LinecnpaMoBaHoO, Hanpukniag, niaTarHyswmn abo nocnabmsLum CTpemeHa.

3BMYanHO, roBOPUTK NMPO Te, LLO KOHI NOKasaHi Tiflbku B TOMY BUNAKY,
SKLWO € fiKkacb npobrnema qisan4yHOro xapakrtepy, HeBipHO. 34opoBa noanHa
OTpUMaE Mope 3aJ0BOSIEHHS | 3aXONNEHHs, NOCNINKyBaBLWUCh 3 UMW MUNMU
rpauiosHMMmn  CTBOpPiHHAMKW. [ornag 3a TBapuHOW  Jobpe  po3BMBacE
KOMYHIKaTUBHI HaBU4YKM, fonomMarae niogvHi gonatn emouinHi 6ap'epu, cnpuse
couianbHin peabiniTauii.
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ICHyIOTb creudianbHi nporpamMmn  «KiHCbKOT» Tepanii, CnpsiMoBaHi Ha
6opoTLOY i3 3aNBOO BAroto i LIENtosiToMm.

MigBogsum nigcymok, MNOTPIGHO NIOKPECnUTU, WO KOXEH KiHb — Lue
ocobucTicTb. llig 4Yac 3aHATbL inoTepanield Big HbLOrO BMMAaraeTbCa Manxe
HEMOXXIMBE: CTaTU HAQIMHUM | 6e3nNeYHUM TPEeHaXKepPOM, YiTKO | 6e33zanepeyHo
BUKOHYBaTK Halli BUMOru. Liboro MoxHa Jocartu, nuule siKWwo My CTaBUMOCS
0 KOHSA, SIK 00 NapTHepa, 3 HanexHoK noBarot i Hagaemo NoMy Yac i NpocCTip
Ans Toro, wob peanidyBaTu CBOI NOTPeOMW.

Taknm YMHOM, MexaHi3M B3aemogaii “nogmHa-kiHb” notpebye peTenbHoro
BUBYEHHS, a 30epekeHHs 300poB’a Hauil — iHaHCOBOI NIATPUMKKN AepKaBu Ha
PO3BUTOK inoTepanil, peabiniTauinHMX LEHTPIB Ta KIHHOro CnopTy Ans iHBanigis.
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OTEOP U CUCTEMA NMOAroTOBKU NOLWWAAEN AN UNMNOTEPANIU
. B. l'oH4yapeHko

AHHOMauyus. B aHanumu4yeckom ob3ope npedcmasrieHa UHgopmayusi
o6 ucmopuu neyeHuss bonesHeli nowadbMu — unnomepanuu, eé
ros10XKUMesIbHOM 8/IUSIHUU  Ha 300po8be 83pocsibiXx U Oemel, 0CObeHHO
605bHbIX Odemckum uepebparnbHbiM napanudom (ALUIM). PaccmompeHsi
Heobxodumbie ycrosusi 05151 co3daHusi UeHmMpos o rie4ebHol sepxoesoli e3de.

[pednazaemcs cyumamsb urinomepariuro KOMI1/1EKCHbIM
MHO20hYHKUUOHasbHbIM Memod peabunumayuu 60bHbIX, MpuU KOMOPOM
UHCMpyMeHmom peabunumayuu sensiomcs nowaodu, Mpouyecc e6epxoeol
€30bI U (husudeckue yrpaxxHeHusl.

lMonoxumenbeHbIl pe3ynbmam 8 urnnomepanuu 80 MHO20M 3asucum
om npasunbHo2o ombopa rnowadel u mpebogaHuli, KOmMopble K HUM
npedwbsensaomes  (memrnepamMeHm, mur  KOHCMuUmMyuyuu,  9KCmepbep,
eéblHocniugocmb U 0p.). PaccmompeHa cucmema ombopa rowaded,
npedHa3Ha4YyeHHbIx O unrnomepanuu, Ux Mod2omoeku C  y4emom
3oo0ricuxornoauu u 83aumoodelicmesus «rowadb-nayueHm-uHCmpyKmop-epayy.

CdeniaH 6blI800 O MOM, 4YmMO MexaHU3M e3aumolelcmeusi “desioeek-
fowadb” Heobxo0uMO muwamersibHO u3y4Yamb, a Ofii CoXpaHeHUss 300p08bs
Hayuu 3apydumbscsi uHaHcoeol no00epxKol eocydapcmea KacamersibHO
passumus urnrnomepanuu, peabunumayuoHHbIX UeHMpPO8 U KOHHO20 criopma
0515 UHeasnudos.

Knro4eeble cnoea: unnomepanusi, nowaob, sie4yebHass eepxoeas
e3da, peabunumauyuoHHble UeHMpbl, 300rcuxosio2usi, crneuyuasbHasl
nodzomoeka

HORSES' SELECTION AND TRAINING SYSTEM FOR HIPPOTHERAPY

l. V. Honcharenko

Abstract. The analysis provides information about the history of the
treatment by horse-riding — hippotherapy, its positive effect on health of adults
and children, especially patients with cerebral palsy (CP). Necessary
requirements for the establishment of centers for therapeutic horse-riding have
been examined.

It is proposed to -consider hippotherapy as a comprehensive
multipurpose rehabilitation method for patients where a rehabilitation tool is a
horse, horse riding and exercises.

The positive outcomes of hippotherapy depend a lot on the correct
selection of horses and the requirements to them (disposition, bodybuild type,
exterior, endurance, etc.). The article considers the system of measures for
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selection of horses intended for hippotherapy, and their training, taking into
account animal psychology and interaction horse -patient-instructor-doctor.

It is concluded that the mechanism of interaction “man-horse” should be
thoroughly examined, and to maintain the health of the nation we should
receive government financial assistance for hippotherapy development,
rehabilitation centers and equestrian sport for disabled people.

Keywords: hippotherapy, horse, horse riding treatment,
rehabilitation centers, animal psychology, special training

YOK 638.162:166.2

AKICTb COHALUHUKOBOIO MEQLY, OTPUMAHOI'O B YMOBAX
PAOIOAKTUBHO 3ABPYOAHEHUX ATPOJIAHOLLA®TIB
norniccs

0. O. AIXTSP, acnipaHT
XKumomupcbkul HaujioHasrlbHUU a2poeKorsioaidHul yHisepcumem
E-mail. o.dikhtiar@i.ua

AHomaujis. lNpoeedeHOo O0CIIOKEHHS UeHMpPUghy>XHO20, CMINIbHUKOBORZO,
3abpycoB8020 COHAUWHUKOB020 mMedig, OmpuMaHUx 8 ymosax padioakmueHOo20
3abpyoHeHHs [Norniccs, Ha 8idnosiOHicmb sumoz2am sskocmi ma 6eaneku JCTY
4497:2005 «Med HamyparnbHuUl. TexHIYHi yMosu».

BcmaHoeneHo, wo 3a opeaaHonernmuyYHuUMu | i3UKO-XiMiYHHUMU
grrlacmusocmsamu 3abpycosull mMed eiOHocumbcsi 00 8UW,020 ramyHKy, a
ueHmpuyxHuti ma cminbHukosul — 00 nepwoezo. B medax He 8uUs8/IEHO
O3HaK 6po0diHHA, MexaHidYHUX Oomiwok, necmuyudie AT ma zaekcaxsiopaH.
Bmicm eaxkux memarnie ma uesito — 137 He nepesuwysas 2paHU4YHO
oorniycmumi pieHi. B cepedHbOMy macoga 4acmka 800U Y COHSWHUKOBOMY
medy cmaHosuna 17,6 %, macoea Yacmka giOHoeso8asibHUX Uykpie 89,9 %,
Oiacma3He 4ucrio 32,6 00. [ome, kucromHicmb 32,1 Mm-eKe/Ke, 3Ha4YeHHSs
AKUX 8idrnogidarompb eUMoO2aM HayioHarbHo20 cmaHOapmy.

Knr4oei cnoea: mMedo3b6ip, COHsIWHUK, MeOd, siKicmb, 6e3neka,
padioHyknidu

AxtyanbHicTb. B Haw 4ac y cCBiTi npuainfetbca Benuka ysara
HaTypanbHOCTI, $SKOCTi Ta ©e3neui nNPOAYKTIB XapyyBaHHA, 30Kpema,
6okonuHoro meny. HatypanbHUM men € ogHMM i3 XapyoBWUX MPOAYKTIB, WO
HanyacTiwe niggaetbesa Qanbcudikadii. [Jo HbOro 4Yacto NigMIWYTb
KpOXManbHy NaTtoky, Krencrtep, GOpOLWHO, conoAd, WTYYHUW Med Towo Angd
3[eLleBneHHs CUPOBUHN, MOKpaLLEHHS 30BHILLHBOro BUMMSAy, di3nKo-XiMivyHMUX
BnactmBocTen abo 3 MeTO MacKyBaHHS HeJoniKiB Medy, BUABMAEHUX Nig Yac

. © Oixmsp O. 0., 2018
HaykoBuiA kepiBHUK — KaHANAAT C. — I. HayK, goueHT M. M. Kpusuin
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TexHonorii noro BMpobHUUTBa Ta 36epiraHHA. ToMy, KOHTpPONb Meny Ha
Bi4NOBIAHICTL BUMOram AKOCTi Ta 6e3nekun € ayxe BaXnnBum.

AHani3 octaHHiX gocnimkeHb Ta nybnikauin. HanpoanoscogxeHnMu
danbcudikataMn € LYKpOBUM Mepd, LUTYYHO iHBEPTOBaHUM LYKOp i mMen 3
AOMILLKOIO caxapo3n. [lewo cknagHo po3ni3HaTM LYyKPOBUA Mend, amXe B
HbOMY, SK i Yy HaTypanbHOMY, MICTATbCA Ti X epMeHTn, ki 6moxonu
BUPOBNAOTL B NPOLECi NepepobKkM LyKpoBOro cupony abo Hektapy [3].

BHacnigok TexHoreHHoro 3abpyaHEeHHSI HaBKOMULLHLOMO MPUPOOHOrO
cepefosuLLia 0cobnMBOro 3HayYeHHst Habynu JocnigKEHHS NOKa3HUKIB 6e3nekn
y npogykrax 6oxinbHMUTBa [2]. CTOPOHHI LWKIANMBI PEYOBUHM TaKi, SK BaXKi
MeTanu, pagioHyknign, nectuuman, aHTUBIOTUKM NoTpannsaiTb B MPOAYKTH
6oXKINbHULTBA i3 HaBKOMULLHLOIO CcepefoBullia Ta Big NOPYLUIEHHA pagy
TEXHOMOrYHMX npoueciB BeeHHA ranysi. PagioHyknigwn, WKignuei pevyoBuHN
NPOMUCIOBUX BUKNAIB Ta aBTOMOBINIbHOrO TpaHCNopTy, NOTPannsaoTb Y Hi3ao
64kin npu 360pi HUMK MUMKY, HEKTapy, NPOMNOSiCy Ta BUMKOPUCTAHHI BOAM.
HaBiTb He3HayHa KiNbKiCTb LMX PEYOBUH MOXYTb SIBMATU COOOK pU3MK Ta
Hebesneky onga 3qopos’sa nogen [4,5].

B ymoBax 3Ha4HOro NOWMPEHHS reHeTUYHO MOoANIKOBAHUX OpraHi3miB
(TMO) cepen CinbCbKOrocnoAapCbknx KynbTyp € HeobXigHUM KOHTPOSb
€KOSMOriYHOI SIKOCTI MEeOOHOCHMX POCHNH. AKe, HaOXOKEHHSI TPaHCreHHUX
CTPYKTYP Y Xap4yOBuI NaHUIOr NIOANHU € 3arpo30k0 Ansl 300POB’St OpraHiamy i
MOXe BMWKMIMKaTKM anepridHi peakuii, meTaboniyHi po3nagn, NPUrHIYEeHHS
IMYHITETY, OHKOJTOrYHi 3aXBOPHOBaHHS TOLLO [6].

HuHi HaykoBUAMM OOCRHIOXKEHO $SKICTb COHSALIHUKOBOIO 64KOSMHOro
mMeay, BMpobGneHoro B pi3HMX perioHax YkpaiHn [1], npoTe HeaoCTaTHbLO
iHdbopMaLii Woao menis, OTPMMaHUX B yMOBaxX pagioakTMBHOIO 3abpyaHEHHS.

Meta pocnigXeHHA — [OCNIAWTM MNOKA3HMKUM AKOCTI Ta 06e3neku
COHSILLHMKOBOrO Mefly, OTPMMaHOro B ymMoBax pafioakTMBHOrO 3abpyaHEeHHs,
BiANOBIAHO OO YMHHUX HOPMATUBIB.

MaTtepiann Ta mMeToaM pocnimkeHb. Y npoueci npoBeaeHHs
AOCNipKeHb BUKOPUCTOBYBanNu OOXONMWHI CiM’'I cepegHbOoli CUnK Ta MaTKu
YKpalHCbKOI MOpoAW  OpYyroro poky >XuTTa. YTpumyBanu 64xin B
YHihikoBaHMx 6araTodyHKULiOHaNbHUX ByfMKax. Y nepiog MacoBOro UBITIHHS
COHSILLHUKY B0onuHi ciM’i 6ynu nigBeseri 40 MegOHOCHUX Yridb.

Mpobu cTinbHUKOBOrO Meay Bigbupanu MeToaoM «KOHBEPTY», SKWUR
nepeabayvae Biadip M’ATM YaCcTUH pPo3MipomM 25 cM? i3 KOXKHOTO CTinbHUKa. [ns
OTPMMaHHA 3abpycoBOro Medy naciyHMM HOXEM 3pi3anu BOCKOBI KpULLEYKM
cBiKeBiabyQOBaHMX CTiNbHUKIB. BOCKOBI KpULLEYKKX BiJOKpemmoBanu Big meay
WsgxoMm iNbTPyBaHHA Kpi3b HepKaBilovy MeTaneBy CiTKy 3 OTBOpamMu B
diameTpi He OGinbwe HiX 0,5mm. Bigbip npob® ueHTpudyxKHOro Ta
BiodinbTpoBaHOro  3abpycoBOro  MefdiB, a TaKoX BU3HAYEHHSA  iX
opraHonenTuyHMx i @isnko-ximiyHMX nokasHukie nposogunu 3rigHo OCTY
4497:2005 «Mep HaTypanbHUiA. TexHiuHi ymoBu» [7].

[Ons  BCcTaHOBNEHHs  pagiauinHoi 6e3nekn ©oxonuHOro  Meny
3aCToOCOBYyBasnv rammMma-cnekTpoMeTpuUdYHUM Meto. HasBHICTb BaXkknx meTtarnis
BU3Ha4Yanu MetoaoM atoMHo-abcopbuinHol cnektpodoTomeTpil [8].
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KBiTKW Ta nWMIOK PpOCNWH COHAWHKUKa (Helianthus annuus L.)
Aocnigpkysanu Ha HasBHiCTb MO meTogoM noniMepasHoi SlaHLUoroBol peakuil
y pexumi peanbHoro yacy (MNJ1IP—PY) wnsxom BCTaHOBNEHHS B HUX LiNbOBUX
nocnigoBHocTen npomotopa 35S Bipycy Mo3saiku uUBiTHOI kanyctn (CaMV) i
TepmiHaTopa NOS (T-NOS) nnasmign Agrobacterium tumefaciens [9].

OTpumaHi pesynbTatn 06pobAsNM CTaTUCTMYHO Ta MaTemMaTU4HO 3a
AOMOMOrold MeToAiB BapiauinHOI CTaTUCTUKM 3 BUKOPUCTAHHAM Mporpamu
Microsoft Excel — 15,0.

PesaynbTatn pocnigxeHb Ta iX OOroBopeHHsi. 3a [OMOMOro
OpPraHomnenTUYHOro aHanisy BUSBNAIOTb pPaHHi O3HaKM MCyBaHHS, BMICT
BUONMUX CTOPOHHIX OOMILLOK, HEMpUTaMaHHUN CMak 4YM apomar, BigpIi3HSATb
dranbcudikoBaHWN Bif HaTypasribHOro Meay.

[MoKa3HWKM OpraHonenTUYHOI OUIHKW LIEHTPUMYXXHOIO COHSALLUHWMKOBOTO
Mefy MOBHICTIO BiANOBIAATb BUMOramMm HauioOHanbHOro ctaHgapTty Ykpainu [7].
JocnigpkeHi 3pasku COHSALHMKOBOIO Medy Manu npuTtamaHHUM 3050TaBo-
XXOBTUW KOMip, NPUEMHUA CMaK i apomaT, AyXe B'A3Ky KOHCUCTEHLio Ta
KPYNHO3EPHUCTY KpucTanisauio, a TakoxX He Oyno BUSBIIEHO O3HaK BpofiHHA
Ta MeXaHiYHMX OOMILLOK, sKi 3a3HaveHi i B CTY sk BiacyTHi (Tabn. 1).

1. OpraHonenTU4YHi NOKa3HUKUN LLeHTPU(PYXKHOro COHALLHUKOBOro meay

| MokasHuK | Xapaktepuctka | Ymosu CTY |
Konip 30N0TaBO-XOBTUN Big 6inoro 4O TEMHO KOPUYHEBOTO
Cmak Conogkmn, Tepnkumn Be3 CTOpPOHHIX NpucMakiB, HiXKHUNA,
NPUEMHUN, TEPIKUN

Apomart bes cTopoHHix 3anaxis, be3 cTopOoHHIX 3anaxiB, KBITKOBUW,
cnabkumn, NpUEMHUI cneumivHnA, NPUEMHUIA, CUSTbHUIN

KoHcucTeHLuis [yxe B’A3ka Pigka, B’a3ka abo gyxe B’si3ka,

LWinbHa
Kpuctanisauia KpynHosepHucTa MpucyTHs abo BigCYyTHS

Binblw TOYHY XapakKTepuCTUKy CKnagy Ta BractMBocTen O64KOSIMHOro
Meny OatoTb (Pi3UKO-XiIMiIYHI MOKA3HUKM AKOCTI.

Hamu BCcTaHoBneEHo, wo Bumoram Buwworo ratyHky OCTY BignosigatoTb
3pa3sku 3abpycoBOro COHSILLHMKOBOro medy (tabn. 2).

HanmeHwuin koediuieHT Bapiauii 3abpycoBoro meay 6yB 3a MacoBOWO
yacTko Boau, SAkunM ctaHoBuB 2,6 %. MiHNMBICTL OOCHIIKEHUX O3HaK
3abpycoBoro Meny AocuTb cnabka, 3a BUKIMHOYEHHAM BMICTY MULW'AKY 44,2 %.
Pasom 3 TuUM, KiNbKiCTb LbOro nomntwTaHTa Oyna MeHLWOow 3a AonyCTUMUIA
piBeHb y 250 pasis..

LleHTpudyxHnn men He BignoBigas BULLOMY raTyHKY 3a BMICTOM BOAMW,
3Ha4YeHHs SIKOro nepeBaxkanu gonyctumi pisHi Ha 1,4 %, a CTINbHUKOBUN — 3a
KMCMOTHICTIO Ha 2,2 M-ekB/ kr. [1poTe BapTo BiAMITUTU, LLO 3HAYEHHS LMX
NMOKas3HWKIB BigNOBIJalOTb BMMOram Mefy nepuoro raTtyHky. KoedidieHT
Bapiauii 'y UeHTpudyxkHoro Meny kKonmBaBca B Mexax 5,2-39,9, a
cTinbHukoBoro — 1,5 — 37 %.
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2. flkicHa xapaKTepuCTUKa COHALWHUKOBOro meay y nopiBHAHHI 3 AICTY
Men, n=3

Bumoru
Mokastk | HEHTPAPYXHMIA CTinbHUKOBWIA 3a6pycoBuii OCTY
Cv, Cv, Cv, BULLIMIA
M+m % M+m % Mz+m o, | ratyHok
MacoBa
yacTka 199+0,70 6,1 155+0,13 15 175+0,27 2,6 <185
Boan, %
MacoBa
yacTka

BigHoBnto- 87,0+2,63 52 86,7+243 48 959+222 4,0 > 80,0
BanbHUX
caxapis, %
[iactasHe
yucno, 37,4+785 36,3 284+531 324 321+456 24,6 >15,0
oa. lNote
Kncnor-
HiCTb, 255+1,26 86 422+834 343 285+1,89 115 <40,0
M-€KB / Kr
BmicT nontoTaHTiB Mr/ Kr:

KaaMmii i%’,%%e 39,9 i%”%iB 33,6 i%’,%%S 143 <005
i e S e T e sos
B £137 0 s 3T iqqp 30 =200

LleHTpnyxHMIA, CTiNbHUKOBUIA, 3abpycoBuiA Meau XapakTepu3yBanuchb
BMCOKOIO MIHMNUBICTIO 3@ MOKa3HUKOM [iacTa3HOro 4ucna, sika BapitoBana vy
mexax 24,6-36,3 %. Hankpalia KkoHconigoBaHiCTb cnocTepiranachb y Meaax 3a
MacOBOK YaCTKOK BOAM, SKa B cepeaHboMy ctaHoBuna 3,4 %.

AHani3 gocnigkeHb 3abpygHEHHS BaXXKMMU MeTanamm COHALLHMKOBOIO
Mefy nokasaB, LU0 KifbKICTb LUMX PevYoBUH Bignosigana OONyCTUMUM PIBHAM.
[Mpy UBbOMY BMICT CBUHLIO, KaaMIilO i MUL’SKY B cepegHbOoMYy OyB MeHWnM 3a
rpaHn4Hi 3Ha4YeHHs B 5,2; 2,3 i 250 pasiB BianoBigHo.

Kinbkictb 137Cs y mepax crtaHosuna 5,9 — 7,9 bk/kr, wo Bignosigae
BMMOram CaHiTapHO-TirNeHIYHMX HOpPMAaTUBIB | He nepeBullye [OMyCTUMMX
piBHIB. 3HayeHHs koediuieHTa Bapiauil BmicTy 137Cs y ueHTpudyxHomy i
3abpycoBomMy megax ctaHoBuB 30 %, a y cTinbHUKoBomy — 37 %.

Bmict nectuumgis  gnxnopgudeHintpuxnopmetunvetad  (OAT) Ta
rekcaxsmopaH y BCiX OCMigKeHMX 3pa3kax meay OyB BiACYTHIMN.

Mig yvac pocnigpxeHHs TMO y kBiTKax i MWUNKY POCIIMH COHSALUHWUKY
(Helianthus annuus L.) He BusiIBNEeHa UinbOBa MOCMAIQOBHICTL MNpPoOMOTOpa
35S Bipycy mo3aikm uBiTHOI kanyctn (CaMV) ta NOS-tepmiHaTopa (Honani
cuHTasu) i3 Agrobacterium tumefaciens.

166



BucHoBkn Ta nepcnektuu. [JocrigXeHi 3paskym COHALUHUKOBOroO meny,
OTPMMAaHOro B yMOBax pagioakTuBHO 3abpyaHeHoro Moniccs, 3a nokasHUKamm
akocTi Ta ©Oesnekn Bignosigatote Bumoram [OCTY. 3a pesynbTatamu
KOMMMEKCHOI OUIHKM OO0 BWUWOro raTtyHKy BigHOCMMO 3abpycoBun men, a
LEHTPUMYXHUIN Ta CTINbHUKOBUW — O NMepLloro. Y mefax He BUABNEHO O3HaK
OpoaiHHA, MexaHiyHMx gomiwok, nectuuyuaie OOT Ta rekcaxnopaH. Bwmict
NOMOTaHTIB HE NepeBuLLYyBaB rPaHNYHO A0NYCTUMUX PIBHIB.

HarmeHwwnin BmicT Boam OyB y 3paskax CTinbHMKoBOro megy 15,5 %, a
HanbinbLLMI BMICT BigHOBMOBaNbHUX LyKpiB Yy 3abpycoBomMy 95,9 %.

B cepeaHbOMy MacoBa YacTka BOAM Y COHALUHUKOBOMY Mefy CTaHoBWUNa
17,6 %, macoBa 4acTka BigHoBntoBanbHUX UykpiB 89,9%, AiactasHe 4ucro
32,6 oa. loTe, kmcnoTHicTb 32,1 M-eKB/Kr, 3HA4YeHHA SKUX BIiAMOBIAAOTb
BMMOram HauioOHanbHOro ctaHgapTy.

KBiTkM Ta NUNOK pocnnH coHAWwHMKY (Helianthus annuus L.) He MicTaTb
reHeTU4YHO mopudikoBaHy aesokcnpmnboHykneiHoBy kucrnoty (OHK), ska mae
LiNboBY nocrnigoBHicTb npomoTopa 35S Ta NOS-TepmiHaTopa.

OuiHka sIKOCTi MeAaiB iHWOro GOTAHIYHOrO MOXOMKEHHS, OTPUMaHUX B
yMOBax pagioakTuBHOro 3abpyaHeHHs Noniccs.
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KAYECTBO NOACOJIHEYHOIO ME[A,
NONYYEHOIO B YCNOBUAX PAOANOAKTUBHO 3AINPA3HEHHbIX
ATPONAHAOLWA®TOB MNMOJIECHA

E. A. OuxTap

AHHOmMauus. posedeHo uccriedogaHue UeHmMpUyxHO20, COMo8o2o,
3abpycogoeo  o0co/IHEYHO20  Med08,  [1O/IYHYEHHbIX 8  YCrl08USIX
paduoakmugHo20 3a2psidHeHus [Monecbs, Ha coomeemcmeue mpebosaHusM
kayecmea u 6esonacHocmu [CTY 4497: 2005 «Med HamyparsbHbIU.
TexHu4ecKue ycriogusi».
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YcmaHoeneHo, 4mo o opaaHosernmuyeckum U u3UuKO-XUMUYeCKUM
ceolicmeam 3abpycoebili MeO omHocumcs K ebiclueMy copmy, a
UeHmMpUyXHbIlU U comosbll — K nepeomy. B mede He obHapyXeHO rnpu3Hakos
6poXXeHuUsi, MexaHu4Yeckux rpumecel, necmuyudos LAT u eaeKkcaxropaH.
Codepxxumoe Konu4ecmeo msiKenbiXx Mmemasrioe u uedus - 137 He
rnpeesbiwano npeodesibHO OorycmuMble ypoeHU. B cpedHem maccoeasi 0ornisi
800bI 8 rodcosiHedyHoM Mede cocmaensana 17,6 %, maccoeass 0ors
80306Hos8s1sieMbix caxapos — 89,9 %, duacmasHoe 4ucrio — 32,6 €d. [oms,
KucriomHocmb — 32,1 M-3K8/Ke, 3HayeHUsl KOmOpbIX COOmeemcmesyom
mpeboeaHusiM HayuUoHabHo20 cmaHdOapma.

Knro4yeeblie cnoea: medoc6op, noOcosIHEeYHUK, MeOd, Kayecmeo,
6e3onacHocmb, paOuUOHYKIUObI

THE QUALITY OF THE SUNFLOWER HONEY OBTAINED UNDER THE
CONDITIONS OF RADIOLOGICALLY CONTAMINATED AGRONOMIC
LANDSCAPE POLISSIA REGION

0. O. Dikhtiar

Abstract. Pure honey is one of the food products which is the most
frequently subject to adulteration. The most widespread adulteration is that of
sugar honey, atrtificially inverted sugar and honey with the saccharose
admixture.

Due to the anthropogenic pollution of the natural environment, the
studies of the safety indexes in the honey products took on particular
significance. Foreign harmful substances, such as heavy metals, radionuclides,
pesticides, antibiotics penetrate into the honey products from the environment
and due to the violation of a number of technological processes of the industry.

Under the conditions of essential expansion of genetically modified
organisms among the agricultural crops, the control of the ecological quality of
the nectar and pollen-bearing plants is necessary.

Judging from the above, the study was aimed at researching the quality
and safety indexes of the sunflower honey obtained under the conditions of
radiologically contaminated Polissia Region.

In the process of study the mean-power bee families and mother bees of
Ukrainian breed of the second year of life were engaged.

The samples of the comb honey were taken using the envelope method
which provides for the selection of five parts of 25cm2 from each comb. The
selection of the centrifugal off and capped honey as well as determination of
their organoleptic and physical and chemical indexes was conducted
according to DSTU 4497:2005 “Pure honey. Technical Conditions”.

To establish the radiation safety of the honey the gamma-spectrometric
method was applied. The heavy metals were determined using the atomic
absorption spectrophotometry.

The flowers and pollen of the sunflowers (Helianthus annuus L.) were
studied for the presence of genetically modified organisms using the method of
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real-time polymerase chain reaction through planting the promotor target
sequences 35S of the cauliflower mosaic virus (CaMV) and the terminator
NOS (T-NOS) plasmid Agrobacterium tumefaciens.

It was found that the studied samples of the sunflower honey obtained
under the conditions of radiologically contaminated Polissia Region, according
to the quality and safety indexes comply with the requirements of the national
standard of Ukraine. According to the complex assessment result, the capped
honey is of superior quality and the centrifugal off and comb honey is of the
first quality. No signs of fermentation were found in the honey, as well as no
mechanical admixtures or pesticides. The content of contaminating
substances did not exceed the maximum permissible levels.

The lowest content of water was observed in the samples of the comb
honey 15.5 % and the highest content of the renewable sugars in the capped
honey 95.5 %.

On average, the mass fraction of water in the sunflower honey
amounted to 17.6 %, the mass fraction of renewable sugars 89.9 %, diastatic
number 32.5 un. Acidity 32.1 milliequivalents, the value of which complies with
the national standard requirements.

The flowers and pollen of the sunflowers (Helianthus annuus L.) do not
contain the genetically modified deoxyribonucleic acid (DNA) with the target
promotor sequences of 35S and NOS- terminator.

Keywords: honey collection, sunflower, honey, quality, safety,
radionuclides

YOK 636.2.032:613.1

BMJINB CE3OHHUX ®AKTOPIB HA NMPOAOYKTUBHICTb TENULUb
MOJIOYHUX NOPIA

0. K. HOCEBWM, kaHamaaT CinbCbKOrocnogapcbkux Hayk, AOLEHT Kadenpu
TEXHOMOori BUPOOHMLITBaA MOJSIOKa Ta M'dca
I. M. BEPBEJIbYYK, CTyJJ,eHT* Marictpartypu
HauionanbHul yHieepcumem 6iopecypcie i npupodokopucmyeaHHsl
Ykpainu
E-mail: dknosevich@i.ua; verbelchuk96@gmail.com

AHomauis. Bugsyanu ocobrusocmi pocmy menuub yKpaiHCbKOI YOpHO-
ps160i MOIOYHOI MOPOOU y PI3HI MOpPU POKY ma 8 3asieXXHocmi 8i0 Ce30Hy
Hapod)XeHHs. Bupouwysarnu menuyb Xo0r100HUM MemodoM. B Mosrio4HUU rnepiod
(2 wMicsaui) 320008yeanu MOoKo | nepedcmapmepHul kKombikopm. Y
nicnsaMornoYyHuUl rnepiod — eukopucmosyeasnu 3azallbHo3MillaHul  pPauioH.
CepedHb000608i npupocmu menuyb cmaHosunu: 0-3 mic. — 850 e, 3-6 mic. —

. © Hocesuy [. K., Bepbenbuyk I. M., 2018
HaykoBuin kepiBHUK — KaHOnAaT ¢. — I. Hayk, goueHT [. K. Hoceswnu.
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1100 e, 6-9 mic. — 1000 e, 9-12 mic. — 950 e, 12-15 mic. — 700 2. BcmaHoerseHo,
wo Hauweudwe 36inbwysarnu xuey macy mesnuuyi, HapooXeHi 8eCHO. Y 8iyi
3 micsuie 8oHU nepeesaxanu meapuH 3 iHwux epyn Ha 10,3-14,4 k2. Y eiui 9
micsuie — 6ynu b6inbwum Ha 9,1-27,2 k2, a 8 piyHoMmy — Ha 9,3-36,6 ka. [ewo
2ipwe pocnu menuyku nimHix micsiuie HapoOXeHHs. HalmeHwy xugy macy
8rpo0o8X eupowy8aHHsI Marsiu mesiludku, HapoOxeHi 3umoro. [1i0 4yac
00CliOXKeHHSA weudkocmi pocmy mesnuub y pi3Hi Mopu poKy 8CmaHOo8/1eHo, WO
Ha rnepwomy Micaui Halzipwe pocsiu mesuyku 83uMKy. Ix cepedHbod0608uLl
npupicm 6ye MeHWUM, HiX 8 iHWi nopu poKy Ha 24 %. 3 eeCcHU Mo OCiHb
cepedHbo00bosul rnpupicm menud4oKk 00 00HO20 Mmicsauss 6ye 8IOHOCHO
cmanum. BecHow Hauzipwe pocmymb menuyi Ha mpemboMy  Micsuyi
gupouwlysaHHsi.  Lle  cnpu4uHeHO  He3adoeinbHOoK  adanmauito 00
nicriIMOI0YHO20 pauioHy 6HacsiOoK rornepedHbOoI 3ampumMku 6 pocmi. B
merniny rnopy poKy 3MeHWyrmse WeudKicms pocmy menuui eikom 9 i 12 micsujie.

Knroyoei cnoea: ce30H, menuyi, cepedHbo0o06o0eull npupicm, xuea
Maca, yKpaiHcbKka 4YOpHO-psiba MoJsio4Ha rnopooda

AKTyanbHicTb. [pobnema onTMManbHOrO CE30HYy HaPOMKEHHS TenaTt
4yacTo nigHIMaeTbCca B CKOTapcTBi. Lle oBymMoBneHo TUM, Wo ce3oH ob’egHye
pag dakTopiB 30BHIWHBOrO cepefoBulla, AKi BNAMBAKOTb Ha MaTtepiB Ta iIx
npunnig. Cepea HUX SKiCTb Ta Habip KOpPMIB B pauiOHi, KNiMaTU4Hi 3MiHW i
MiKpOKniMaT npuMiLLeHb, 0COBAMBOCTI OBMIHHMX MpoLECiB Ta ropMOHanbHOI
aKTMBHOCTI B OpraHiami TBapuH BMpPOOOBX POKYy. B Momo4yHoOMy ckoTapcTsi,
He3BaXkatoun Ha BUABMEHI MepeBarn OKPeMUX Ce30HIB, OTPUMaHHA TenaTt
NfaHylTb BIAHOCHO PIBHOMIPHO BNPOAOBX pokKy. Lle o6ymMoBneHo uinopivyHo
noTpebolo B MOJSIOYHIA CUPOBUHI. AKTyanbHOK NPoBAemMol0 3anuacTbCa He
BUGIp CEe30HYy OTENeHHA MaTOYHOro Morofie’sl, a BMBYEHHSA OCOGNMBOCTEWN
pOCTYy TenaT BAPOOOBX POKY AN NOAanbLUOro YTOYHEHHS nporpam
BUPOLLYBAHHA MOJSIOAHSAKA. Y 3B'A3KY 3 MOCTYNOBMMM 3MiHAMW TEXHOMOril
BMPOLLYYBAHHA PEMOHTHUX TENULb NPOBEAEHHS NOAIOHMX AOCNiIoKEHb Y HOBMUX
BUPOBHNYMX YMOBAX € aKTyanbHUM.

AHani3 ocTaHHiX gocnigxeHb Ta nyonikadin. Jeski gocnigHukm [1, 3]
3a3HayalTb, WO Ce30H HAaPOMKEHHS, Xo4a | BMNMBAE Ha MNOKa3HUKK
NPOAYKTUMBHOCTI Ta BiATBOPHOI 34aTHOCTI MOMIOYHOI Xynobu, npoTte uen BB
€ JOCUTb He3HadyHUM. Ane icHyTb i iHWI gaxi. Y O A «[oHTapiBka» Tenuui
YKPAIHCbKOI ~ YOpPHO-pABOI  MOMOYHOI  MOpoAM,  HAPOMKEHI  B3UMKY,
nepesuLLyBanu 3a XMUBOK Macok A0 18-MicYHOro BiKy TBapWH, HApPOAKEHUX
B iHWIi CE30HU i Mann MEHLINN BIK NAIAHOro OCIMEHIHHSA [2]. B ronwTuHCbLKIN
nopodi TaKoX BCTaAHOBMEHO, WO OinblWwi 3a >XMBOK Macow TensaTa
HapPOXKYTbCA B3UMKY [7], LLO CTBOPHOE NepeaymMoBM NS WBUALIOIO 1X PpOCTy
B noganswomy. BrivBae ce3oH i Ha NPOAYKTUBHICTbL KOpiB. BcTaHoBneHo [4],
LLIO KOPOBW OCIHHBOIO | 3MMOBOIO CE30HIB HAPOKEHHA Ta NEPLLOro oTeneHHsd
nepeBaxarwTb 3a MOKa3HMKaMW MPOLYKTUBHOCTI CBOIX pPOBECHUUb, SKi
HapoaMNUCSA | OTENUITNCA HaBECHI Ta BIITKY.

Buxogsum 3 HasiBHMX niTepaTypHUX OaHuX, Haukpawa KombiHauis
dakTopiB cepefoBulla BUABMSETLCA Nig 4ac 3MMOBUX OTeneHb. BuHMKNa
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HEeOOXIiAHICTb YTOYHUTK, YN OINCHO 30epiraeTbca nodibHa ocobnmBicTb Nig vac
IHTEHCUMBHOIO BMPOLLYBaHHA TeNUUb MOSIOYHUX MOopig B yMOBax BiAHOCHO
OLHOTUMHOI roAiBsi BNPOAOBX POKY.

MeTa po60oTu — BUBUMTN OCOBMIMBOCTI POCTY TENULb YKPAIHCbKOT YOPHO-
ps60oi MOMOYHOI NMOpoan Y Pi3Hi MOpU POKY Ta B 3aneXxHOCTi Big Ce30HYy
HapOXXEHHSI B YMOBaX IHTEHCMBHOIO BUPOLLYYBaHHS.

MaTepian i meToan pocnimxeHb. [1na gocnimkeHHs 6ynu BigibpaHi
Tenuui YykpailHCbKol 4opHO-psibol monodHoi nopoan (MpAT «ArpodopT»
Karapnuubkoro pawnoHy KuiBcbkoi obnacTi). BupowyBann Tenuub B
iHAMBIAYaNbHUX KNiTKax B MOMOYHUKW Nepiod (2 micsaui) Ta B rpynoBux KIiTkax i
3aroHax B noganswomy. [ofiBna Tennyok B MOSOYHUM nepiog — MOJIOKO i
nepeactapTepHuin  KOMBGIKOpM, 3 4YacTKOBMM MpuMBYaHHAM OO0 CiHa. Y
NiCNsAMONOYHMI Nepioq — 3aranbHO3MILLaHMA paLioH i3 po3gaBaHHsAM 1 pas Ha
poby. 3a pocnigxyBaHuin nepiog ycepeaHeHi [obosi nNpUMpocTM Tenuub
rocrnogapctea ctaHoBunu: 0-3 mic. — 850 r, 3-6 mic. — 1100 r, 6-9 mic. — 1000 r,
9-12 mic. — 950 r, 12-15 mic. — 700 r.

BuBYyanu picTt Tenuub pi3HOro BiKy 3a nepiogamMmuv poKy Ta B 3aneXHOCTI
Bil C€30HY HapOoMKeHHA. AHani3 pocTy Tenuub B Pi3Hi MOpU POKYy NpoBOAUN
LUNAXOM BUBYEHHS CcepeaHbodoboBMX MNPUPOCTIB TBApPUH Ha NepLiomy,
TPEeTbOMY, LWOCTOMY, AEB'ATOMY Ta ABaHAJUSATOMY MiCALSX BUPOLLYBaHHS.

[na BM3Ha4YeHHs BNMBY CE30HY HAPOKEHHA Ha BaroBUW PIiCT Tenuub
cbopMOBaHO 4OTUPWU TPYynNM i3 TBAPWUH HAPOMKEHUX BMNPOLOBX POKY,
noYnHatoum 3 6epesHa no notum (tabn. 1).

1. Fpynu TBapuH 3anexHo Bif, Ce30HY HapPOAKEeHHS

Mpyna Mepioa HapooKeHHS KinbKkicTb Tenuupb y rpyni, rosn.
I BecHa (6epe3eHb-TpaBeHb) 31
Il JTiTo (4epBeHb-cepneHb) 25
1] OciHb (BepeceHb-nucTonaa) 65
v 3uma (rpyaeHb-noTun) 22

MopiBHIOBanNu TBapuH 3a cepefHbo40b0BUMMM NPUPOCTaMU Ta XUBOHO
Macol, HOBOHapoMKeHux i y Biui 1, 3, 6, 9, 12, 15 micauis. CtaTUCTUYHY
00pobKy [aHMX NpoBOAUNM 3riOHO 3aranbHOMPUNHATUX Y TBAPUHHWULTBI
MeTOoAIB.

Pe3ynbTtatn gocnigkeHHsA Ta X o6roBopeHHsA. B rpynax tenuub, SKi
HapPOOMMNCL Y Pi3HI CE30HM POKY BU3HAYMNKM MOKa3HMKKM XMBOI Macu. Cepeg
HOBOHAPOKEHUX TENULb 3HAYHOT Pi3HUL 3a Heto He BUABMeHO (Tabn. 2).

B nopanbwomy Hanwsugwe 30inbllyBann KuMBY Macy Tenuui,
HapomxkeHi BecHot (I rpyna). Bxe B 3 micaui BOHM nepeBaxanu TBapuH B
iHwKnx rpynax Ha 10,3-14,4 «xr. Tenuui | rpynn B 9-micauyHomy Biui 6ynu
GinbwMM 3a poBecHULUb Ha 9,1-27,2 kr, a B piyHOMy — Ha 9,3-36,6 kr. [ewlo
ripwe pocnun Tenudkn Il rpynn (NiTHI micaui HapooKeHHS). HanMeHLwy XnBy
Macy BMPOAOBX BMPOLLYBAHHSA Manu TeNUYKWU, HapoaXeHi aumoro. OTpumaHi
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AaHi He y3roxyTbCs 3 nitepaTypHUMU Dxepenamu [2, 5], B AKX BKa3ylOTb
Ha KpalLuKn picT Tenuub, OTPUMaHUX Bif 3UMOBUX OTESEHb.

3 MeTo0 6BinblWl geTanbHOr0 BWMBYEHHA LUbOrO0 MUTaHHA  Oynu
npoaHaniaoBaHi cepeagHbLO4060BI NPUPOCTM TENUYOK, OTPUMAHUX B OKPEMI
nepiogu BmpoLllyBaHHs (Tabn. 3)

2. )XXuBa maca Tenuub 3anexHo Bifj Ce30HYy HAPOMKEHHSA, Kr

. [pyna

Bik Tenuub i | T | m | v,
HosoHapomxkeHi 6.1t ()) 13 26’1**%”())’15 25"}*%\,())’09 259+ 0,09
3 mics M09E381  4006+414 980+266 965+ 3,37
6 MicsLjB 206,1+4,08 204,0+388 206,7+195 2039+ 4,00
9 MmicsLyiB 300,0£383 29092382 ogr3+296 272,9+559
12 micsuyis 3BT I8 3766+462 3609+567 349,3+ 19,47
15 micswie 45442506 4266+944 i 425,7 + 23,51

lNpumimka: * P > 0,95; ** P > 0,99; *** P > 0,999, B gy>XKax BKazaHO HOMep rpynu

3. CepeaHbOA060BI NPUPOCTU TENULb HAPOLXKEHUX Y Pi3Hi CE30HU, I
pyna

| \ I Il \ IV

Big HapomxeHHst oo 942 + 41,2 828 + 45,9 807 £29,4 785+ 37,4

3 MiCFILI,iB *(I) **(1, 1V) (V)

Bia 3 pno 6 micsuis 1(0)58(;1)3(1 ,9 1148**4_r 27,5 1208 +21,0 1192+29,3

Big 6 no 9 micauis 104(4h ﬁl 1|V5)0 965||T|9 9 839 + 25,6 760 + 53,2

Bio 9 no 12 micsauis 954 -ll-”6 1 952 +424 953 +£44,9 956 * 39,0
Big HapooxeHHs1 Ao 986 + 10,4 960 + 12,8 945 £+ 15,2 886 + 53,4
12 micsiLiB *(lll, V) (111, IV)

lMpumimka: * P > 0,95; ** P > 0,99; *** P > 0,999, B Ay>XKax BKa3aHO HOMep rpynu

Mepiog

Bnpogosx BupoLlyBaHHA cepeaHbOoA00b0BI NPUPOCTU TENULUb CYTTEBO
3MiHIOBanucb. Ha noyatky BMpoOLLyBaHHA (80 3-MiCAYHOro BiKy) HauWKkpalle
pocnu Tenuui | rpynu. BecHsAHI Tennyku BiporigHO nepeBaxanu iHWKX 3a
BENMYMHOI cepeaHbonob0Boro NpmupocTy Ha 12,1-16,6 %.

B HactynHi 3 micaui (Big 3 4o 6 micAuiB) WBMAKICTb POCTY B iHLIMX
rpynax 3pocna. B uen nepiog ogepxaHo Hambinbwui cepeaHbonob60Buin
npupict, akmn gocsaras BenudnHm 1050-1200 r. B uen yac tenudkm Il i [V rpyn
3MOMMKN  KOMMEHCYyBaTU MEHLLY LWBMAKICTb POCTY | 34 BENIMYUHO
cepenHL04060BMX NPUPOCTiB nepesepwuntyt TBapuH | i Il rpyn. VMoBsipHo ue
BiaOynocb Yepes 3MiHM YMOB BUPOLLYBAHHSA Y MiCMSIMONOYHUIA nepiod, Konu
TBApUHM OTpUManu BiflbHUA JocTyn Ao kopmiB. B noganbwomy tenuui Il i IV
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rpyn 3aMeHLMNKn WBUAKICTb pocTy. B uinomy 3a 12 micauis, 3aBasgky WBUOKOMY
i BIiOHOCHO cTabinbHOMY pOCTy, cepeaHboA0boBUIN MPUPICT  Tenuub
HapOMKEHUX BeCHO 6yB Hambinbwum. Y TBapuH OTPUMAHUX B3UMKY —
HaMMEHLLNM.

OcobnuMBICTb POCTY TENUYOK, HAPOMXKEHNX Y Pi3HI MOPU POKY, BKa3ye Ha
Te, WO Ha HWX BnnMBae cneundiyHa kombiHauia dakTopiB — Ce30H
HapOKEHHS-Nepiog BUPOOHMYOro uUukny. 3aBOskym  UbOMY, TBapWHWU
HapoOKeHi BECHOK noTpannsaiTs B YMOBW, K Hanbinble CnpusiioTb
LWBMAKOMY pocTy. [na nepesipku LbOro npunyweHHs Oynu npoaHanisoBaHi
cepeaHboA060BI NPUPOCTU TENUYOK PI3HOTO BiKYy 3a ce30Hamu poky (puc. 1).

—o—1 mic. --B--3 Mmic. kB MiC. =9 mic. —x - 12 mic.

1200

=
[ERN
o
o

1000

900

800

700

CepepaHbopgo60Buit npupict, r

600
3Mma BeCHa niTo OCiHb

Puc. 1. CepeaHb000060Bi NpUpPOCTM Tenuub pPi3HOro BiKy (Mic.), 3anexHo
Bil CE30HYy pPOKY

BctaHoBneHo, WO Ha nepLioMy MicsLi BUPOLLYBaAHHA Hauriplie pocmu
TENMYKA B 3MMOBMWIA nepiod. IX cepeaHbomoBoBU MPUPICT BYB MEHLIMM, HDK
TBapPWH LIbOro BiKY B iHLUI NOpu poky Ha 24 %. 3 BECHWU NO OCiHb cepeaHbOA000BMIA
NPUPICT TENWYOK OO OAHOro MicAusi 6yB MPaKTUYHO OAHAKOBMM i3 HE3HAYHUM
3MEHLIEeHHAM BRiTKy. BecHow Hawripwe pocTyTb Tenuui Ha TPeTboMy MicALi
BMpoLyBaHHs. Cnig 3a3HauuTK, WO Ue TennYKK, SKi NpoxogaTb aganTtauito nicns
MPUMNUHEHHST BUMOKOBAHHS MOJSIOYHMX KOpMIB. Hapoaunmncb BOHW B3UMKY |
nonepegHsa 3aTpMMKa B POCTi Ha HUX MO3HAYAETbLCA HEratMBHO. 3MEHLLUEHHS
LIBWAOKOCTI POCTY Yy MepLuli MICsLi MOXe HeraTMBHO MO3HAYUTUCh Ha nodanbLuin
NPOAYKTUBHOCTI TBApWH, OCKINbKW € nigTBepmpkeHa iHgopmauid, npo 3B’S30K Y
LbOMY BiLli MiXK eHEPreTUYHUM | BINKOBUM >XXMBIIEHHSIM | BIKOM MAiAHOr0 OCIMEHIHHS
Tenuupb Ta MOSIOYHOK NPOAYKTUBHICTIO NEPBICTOK [5, 6].

OCHOBHI NpPUYMHM 3aTPUMOK B POCTi OOHOMICAYHUX Tenuub B3UMKY
WMOBIPHO MONdAralnTb B TEXHOSIOMNYHUX MapameTpax YTpUMaHHA | rogisni.
Cxema MOSI0MHOro BMPOLLYYBaHHSA TENAT NOCTIMHA B YCi Ce30HM poKy. TensTa-
MOMOYHMKN YTPUMYIOTBCA B iHAMBIOyanbHUX KriTkax 3 OyaguMHOYKOM Y
npuMilLeHHsIX 6e3 perynoBaHHA TeMnepaTypHOro pexmmy. HYepes obmMexeHHs
B NepecyBaHHi ANnA NOWYKY KOPMIB i CTanun pauioH, YaCTUHY eHepril TBapuHn
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BUKOPUCTOBYIOTb AS19 KOMMNeHcauil BTpaT Tenna. Lle i € OCHOBHOIO MPUYMHOIO
3MEHLUEHHS LWBUOKOCTI POCTY.

LUle opgHieto Ce30HHOK OCObMMBICTIO € TeHAEeHUia 3MeHLyBaTu
LWBUAOKICTb POCTY B NITKY Tenuusamu Bikom 9 i 12 micauis. NoscHUTK Le MOXHa
HeraTMBHMM BIMJIMBOM BUCOKMX 30BHILLHIX TemMnepaTyp Ha MnoigaHHA KOpMiIB.
Takmm 4mHOM, LWO6 HiBenBaTU HeEraTMBHUIA BMNIMB CE30HHUX (OAKTOPIB,
cUMCTEMa  BUPOLLYBaAHHA  TENMYOK TMOBMHHA  BpaxoByBaTWM  NiABULLEHI
eHepreTuyHi nNoTpebu Tenat B3UMMKY Ta OOMEXeHHs B CMOXWBAHHI KOPMIB
Tenvusamu saroto 300 kr i 6inbLue NiTHIO NOpy POKy.

BucHoBkn Ta nepcnektuBu. Ce30H HapOMKEHHA BMNMBae Ha
WBWOKICTb POCTY Tenuub. TBapuHW, HapOOXXEeHi HaBEeCHi, MalTb MNPOTArOM
BCbOr0 BUPOLLYBAHHSA HaWBULLY XMBY Macy Ta cepefHbofob0Bi NpUpPOCTMW.
Tennyku, siki HapoaANNUCA B3UMKY, POCTYTb HauripLle.

B3avmKky, 3a XonogHoro MeTody BUPOLLYBaHHS, TensiTa-MOSIOYHUKM
BUTpayatoTb 6araTo eHeprii Ha 06irpiB BflacHOro Tina. Y 38’dA3Ky 3 LM 3MEHLUYHOTb
LWIBWAKICTb pOCTY Ha 24 %. [1na komneHcauii BTpaT eHeprii, B3MMKY Tensatam 4o 2-
MiCS]MHOrO BiKY HEOBXiAHO piBEHb EHEPreTUYHOIO XXMBMEHHS NiaBULLYBaTH.

Moganblii gocnigXeHb NOBUHHI OyTU CNpsIMOBaHi Ha BUBYEHHST NOTPe6
B €Heprii Ta efnlieMeHTax XUBJEHHS Nig Yyac iHTEHCUBHOIO BUPOLLYBAHHA TENAT
Yy Pi3Hi Ce30HM PoKy. Ix MeTa — po3pobuTK cKoperoBaHi HOPMU roAiBri.
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BIIMAHUE CE3OHHbLIX ®AKTOPOB HA NMPOAOYKTUBHOCTb TEJIOK
MOJIOYHbIX MOPONA

A. K. HoceBuny, U. H. Bepbenbuyk

AHHOMauus. bbinu u3y4eHbl 0COBeHHOCMU pocma mersioK yKpauHCKoU
4YepHo-riecmpou MOJIoOYHOU opoObl 8 pasHbie epemeHa &2o0a U 8
3asucumMocmu oOm ce30Ha poxOeHus. Ternku ebipauu8anucb XosI00HbIM
mMemooOoMm. B MoOoYHbIl nepuod (2 mecsiya) uMm ckapmnuearnu MOJIOKO U
npedcmapmepHbIli KOMBUKOpM. B rnocrieMosioyHbIt rnepuod — ucrosb3o08arsu
CMewaHHbIlU payuoH. CpedHecymouYHble npupocmsl mesiok cocmasnsnu. 0-3
mec. — 850 e, 3-6 mec. — 1100 2, 6-9 mec. — 1000 e, 9-12 mec. — 950 e, 12-15
mec. — 700 e. OnpedeneHo, YmMo meriKu, POXOeHHble e8ecHol, bbicmpee
ygesiuqueasnu xueyrw maccy. B eospacme 3 mecsuee oHu bbinu bonbuwe
XueomHbIx u3 opyaux epynn Ha 10,3-14,4 k2. B 9 mecsues ux xueasi macca
6bia 6onbwel Ha 9,1-27,2 k2, a 8 200o8oM — Ha 9,3-36,6 k2. Heckosibko
XyXKe pocriu mersioyKuU, poXOeHHble 8 nemHue Mmecsubl. B meuyeHue ecezo
rnepuoda ebipawusaHusi MesiIoYKU, POXOeHHbIe 3UMOU, UMesnu HauMeHbU Y
)usyto maccy. B pesynbmame aHanusa ckopocmu pocma Mmesiok 8 pasHoe
gpemsi 2o00a ornpedesieHo, Ymo Ha MepeoM MECSUe MeSIOYKU Xyxe pocsu
3umou. Ux cpedHecymouYHblIl ripupocm b6bin1 MeHbwe, YeM 8 Opyaue epemMeHa
2o0a Ha 24%. C eeCHbl 1o 0CeHb CpedHecymoYHbIU rpupocm mesiok 00
00HO20 Mmecsya bbi1 omHOCUMErIbHO MOCMOSIHHLIM. BecHol xyxe pacmym
mesnku  Ha mpembeM  Mecsue  ebipawjueaHus. 3Omo  8bl38aHO
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HeydoeriemeopumesibHOU alanmauyuel K HO8OMY payuoHy 8 pe3yribmame
npedeapumeribHOU 3adepXKu 8 pocme. B mennoe epemsi 200a ymMeHbwarom
CKopocmb pocma meJsiku 8 sodpacme 9 u 12 mecsues.

Knrouyeebie crioea: ce30H, mesniku, cpedHecymoyYHbIl npupocm,
)Kueasi Macca, yKpauHCKasi 4epHO-necmpasi MOJ1I0o4Hasi nopooda

THE INFLUENCE OF SEASON FACTORS ON THE DAIRY HEIFERS
PRODUCTIVITY

D. K. Nosevych, I. M. Verbelchuk

Abstract. The growth characteristics of the Black Spotted Ukrainian Milk
heifers at different times of the year and depending on the season of birth
were studied. Heifers were grown by the cold method. In the dairy period (2
months), they were fed milk and mixed fodder. A mixed ration was used in
post-dairy period. Average daily increments of heifers were 850 g at the age of
0-3 months, 1100 g at the age of 3-6 months, 1000 g at the age of 6-9 months,
950 g at the age of 9-12 months and 700 g at the age of 12-15 months. It was
found heifers born in spring increased the live mass faster than the rest. They
exceeded animals from other groups by 10.3-14.4 kg at the age of 3 months,
by 9.1-27.2 kg at the age of 9 months, and at the age of 12 months - by 9.3-
36.6 kg. The heifers born during the summer months grew more slowly. The
heifers born in the winter had the lowest live weight during the growing. It was
found the heifers in the first month of their lives grew the worst in winter. Their
average daily gain was lower than in other times of the year by 24%. The
average daily increments of heifers up to one month were relatively constant
from spring to autumn. The three-month-old heifers have the worst increments
in spring. This is due to unsatisfactory adaptation to the ration of post-dairy
period because of a preliminary delay in growth. The growth rate of heifers at
the age of 9 and 12 months is decreased in the warm season.

Keywords: season, heifers, average daily increment, live weight,
the Black Spotted Ukrainian Milk breed
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