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PRZEMOWIENIE

Drodzy uczestnicy Miedzynarodowej Konferencji Naukowo-Praktycznej ,,Biologiczne,
Biotechnologiczne i Genetyczne Aspekty Intensyfikacji Produkcji Rolnej”, serdecznie witamy na
corocznym wydarzeniu naszych Uczelni

XXI wiek, w swojej trzeciej dekadzie historii, stangl przed powaznymi wyzwaniami, w tym
rozwojem Dbiotechnologii 1 wynikajagcym z tego problemem bezpieczenstwa biologicznego,
niedoborem i niedoskonatg redystrybucja produktéw zwierzecych i roslinnych, a czasem spadkiem
standardéw jakosci zycia, w tym produktow sektora rolnego, technologii zywnosci i biotechnologii,
w obliczu wzrostu liczby ludnosci na $wiecie.

Niestety, ostatnie wydarzenia militarne na kontynencie euroazjatyckim, globalizacja,
zniesienie réznych granic i ograniczen, rozwoj technologii i zmiany w podej$ciu spoteczenstwa do
warto$ci zycia itp. zmusity nas wszystkich do znalezienia nowych skutecznych rozwigzan, w tym
przede wszystkim wykorzystania dostepnej naukowej wiedzy biologicznej 1 jakosci edukacji.
Jako$¢ zycia ludzi w blizszej 1 dalszej perspektywie zaleze¢ bedzie od mtodych ludzi 1 pracujacych
naukowcow, ich zrozumienia i odpowiedzialno$ci za terazniejszo$¢ i przysztosc.

Technologie rolnicze, wraz z technologiami zywnos$ci i biotechnologiami, procesami
standaryzacji proceséw, produktéw i ushug, moga zapewni¢ w przewazajacej mierze pozytywne,
pomyslne rozwigzanie przedstawionych powyzej probleméw. Dlatego nowoczesna, inteligentna,
posiadajaca wiedz¢ cze$¢ Ludzkosci powinna by¢ aktywnym uczestnikiem tych wydarzen poprzez
wlasne osiggnigcia 1 prace naukowe oraz kontynuowaé rozwigzywanie problemu bezpieczenstwa
zywnos$ciowego w kraju i regionie, tak jak to mialo miejsce historycznie.

Powodzenia nam wszystkim 1 wiary w nauke, edukacje 1 poko;!

Wacheslav Shebanin,
Przewodniczqgcy Komitetu Organizacyjnego
Konferencji, doktor habilitowany nauk

technicznych, profesor, akademik Narodowej
Akademii Nauk Rolniczych, akademik Narodowej
Akademii Nauk Edukacji Wyzszej Ukrainy

Michael Gill,
Przewodniczqcy Komitetu Naukowego Konferencji,
doktor habilitowany nauk rolniczych, profesor,
akademik Narodowe Akademii Nauk Edukacji
Wyzszel Ukrainy
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ITPOMOBA

[lanoBHi yyacHMKM MIiKHAPOJHOI HAYKOBO-TIPAaKTUYHOI KoH(pepenuii «bionoriuni,
O10TEXHOJIOTIYHI Ta TEHETHYHI acCleKTH IHTEHCHQIKallii arpapHOro BUPOOHMIITBA», BITAEMO Bac
yCiX Ha MOPIYHOMY 3aX0/1l HalllUX YHIBEPCUTETIB!

XXI cTomitTs, Ha TPETHOMY JIECATKY HOTO icTOpii, 3a3HaI0 3HAUYINI BUKIMKH — 1 PO3BUTOK
0ioTexHOJOTi W yTrBOpeHy mpobnemy 0ioOe3nekd, i HecTady W HEIOCKOHAIWN IMepepo3IoIia
IPOAYKTIB TBAPUHHULTBA Ta POCIMHHUIITBA, 1 HOJCKYIU MAAIHHA CTaHAAPTIB AKOCT1 XKHUTTS, Y T.U.
MPOJIYKTIB BiJl rajy3eil arpapHOro CEKTOPY €KOHOMIKH, XapUYOBHUX TEXHOJIOT1H Ta 010TEXHOJIOTIH Ha
(OoHI POCTY HACEIECHHS TIAHETH.

Ha »anp octanHi BificbKOBI mofii Ha €Bpa3iiicbkoMy KOHTHHEHTI, MMPOIEecH Tiobarizamii,
3HATTA PI3HOTO POAY KOPIOHIB Ta OOMEXYyBaHb, PO3BUTKY TEXHOJIOTIM i 3MiH BiJHOLIEHHS Yy
CYCHIJIBCTBI O I[IHHOCTEH KHUTTS Ta 1H. HATIKAIOTh YCIM HaM Ha HEOOXITHICTh MOIIYKY HOBUX
e(eKTUBHHX PINICHB, Y T.4. 1 MEpPe] YCIM, 3 HAIBHUX HAYKOBUX O10JIOTIYHHMX 3HAHb 1 SKOCTI OCBITH.
Bin Momoxmi Ta mpamorOuMX BYEHHX, iX PO3YMIHHS 1 BIATOBIZATBHOCTI IMEpex Cy4acHUM Ta
MaiOyTHIM Oyjae 3ajexaTtd SKICTh JKUTTSA JIIoJed Yy HalOmDK4y 1 Jemo BiATEpMiHOBaHY
HIEPCIEKTUBY.

ArpapHi TeXHOJOTIl y KyIi 3 XapyOBHMH TEXHOJOTISIMH W O10TEXHOJOTISIMH, MpPOIECaMu
CTaHJIapTHU3alil MPOIECIB Ta MPOAYKIl, MOCIYr MOXYTh 3a0€3MEUYUTH MEpPEeBaXHY YaCTKY
MO3UTHBY, YCIiXy B pO3B’s3aHHI MpPOOJeM, OKpEecleHMX BHILE. A TOMYy Cy4acHId pO3yMHiH,
o0i3HaHiil yacTuHi Jt0JcCTBa BIACHUMHU HAayKOBUMH JOpPOOKaMHM, Mpalero BapTo OyTH aKTUBHUMH
YYaCHUKaMH IMX TMOJiH, MPOJOBXYBATH, SK II€ ICTOPUYHO CKJIAIOCS, PO3B’SI3aHHS MPOOIEMH
MIPOJIOBOJIHYOI O€3MEeKH KpaiHU Ta PETioHY.
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Anomauia. Illpeocmagnena cmamms HNPUCBAYEHA BUBYEHHIO WMAMIG, GUOLIEHUX I3
kapmonui (Solanum tuberosum), ypasicenoi x60poOow0 M’SIKOI eHU, AKA € WUPOKO NOWUPEHUM
bOakmepianbHUM 3aX80PIOBAHHAM, WO NOUKOOXNCYE 6poxcau. LlImamu 3 npuceocHumu Homepamu
2411, 2412 ma 2413 € 1umosipno imonamoceHHumu ma, IMOGIPHO, IHOYKYIOMb 32a0aHe
3axeoprosanns. Tomy memolo yux mamepianie € CHOCMEPENCEHHs OCHOBHUX O0cobaugocmen
docnidocysanux 3paskis. Dizionoziuni, OIOXIMIYHI Ma NAMO2EHHI XAPAKMEPUCMUKU OVIU BUSHAHI
ma 6io3HaueHi. 3ibpani ma 0opobieHi 0ani 003601A10Mb ONUCAMU Yi WMAMU K 30VOHUKU M K0T
CHUTL 3 NEBHUMU O3HAKAMU.

Knrwowuosi cnoea: m’sika enuns kapmonii, pimonamozeHHull Wmam, 0CoOIUBOCHI.

Abstract. The presented paper is dedicated to the examination of strains isolated from potato
(Solanum tuberosum) affected by soft rot disease, which is a wide-spread yield-damaging bacterial
disease. The strains with assigned numbers 2411, 2412 and 2413 are seemingly phytopathogenic
and presumably induce the mentioned disease. Therefore, the aim of these materials is to observe
main features of the studied samples. Physiological, biochemical and pathogenic characteristics
have been recognized and noted. Gathered and processed data allows us to describe these strains
as soft rot inducing with certain features

Keywords:. soft rot of potato, phytopathogenic strain, features

ITocTanoBka npodsemu. bakrepianbHi XBopoOU KapTOILIi, 30KpeMa, M sika THIIIb (CHHOHIM
— MOKpa THWJIb), HaJleXkaTh 10 HalOUIbIl HeOe3NeYHUX XBOPOO MpHU BHUPOIIYBaHHI Ta 30epiraHHi
i€l cTpaTeriyHo BaxJnBOi KyiabTypH [1]. ToMy BHHHMKae HEOOXiJHICTh BUBYECHHS 30YIHUKIB JUIs

MOJANTBIIIOT OpPTaHi3allii 3aX0iB IXHHOTO KOHTPOJIO.
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30yngHUKaMHd M SKOi OaKTepilaJibHOI THWJII KapTomi € (ITOMATOTeHHI BHUIU POIIB
Pectobacterium spp. ta Dickeya spp. Ili ¢itonarorenHi Oakrtepii HPOHHMKAIOTH JO CYIMHHOL
CHCTEMH Ypa)kKeHOI POCIMHH, IO CIPUYHHSIE PI3HOMAHITHI CUMIITOMH Ha Pi3HMX ii opraHax. 3a
MOBUILHOTO Tepeliry KyIl BiJICTa€ y pOCTI Ta JpiOHIImAae y po3mipax. 3aKymOpeHHS CYIUH,
CHPUYMHEHE aKTUBHUM PO3MHOXKEHHSIM OakTepiil, MOXke MPU3BOAUTHU JI0 MOKOBTIHHS Ta CKPYyUEHHS
JUCTKIB, 3aTraJIbHOTO B STHEHHS TIAarOHIB, pO3M SKIICHHS OCHOBHU CTeOMa (B1IOMOTO SIK YOpPHA HIXKKA).
Bracnigok Takoro mepediry OakTepio3y, pocCiWHA KapTOIUTT MOXKE IMOBHICTIO 3arWHyTH. Takox
Bpa3JIMBUMU 110 GITONATOTCHHUX OakTepii € Oynpou kapToruii. [I[poHukHeHHs 1HEKIIIT MTPU3BOIUTH
70 PO3M SIKILIEHHSI Ta YTBOPEHHS MOPOXHUHH, IO 3MEHIIye KOMEpLIWHY Ta XapyoBYy IIHHICTh
BPOXKAIO.

Mokpi THWII € 3HaYHUM HETaTMBHUM YHWHHHUKOM JUIS KapTOILLIPCTBA. 3a JaHUMHU
nocmipkenns 3a 2021 pik [2] yepe3 ypakeHHsS 30yIHHKaMH MOKPHX OaKTepiaJbHUX THHIICH
€BPOMNEHCHKUN KapTOIUISIHUIA PUHOK IIOPOKY BTpayae y cepeniHboMy 46 MiNbHOHIB €Bpo. M ’ska
THUJIb CIIPUYMHSE BTPATH Y HACIHHEBOMY CEKTOpi KapTomuisipctBa (32% BTpar), CEKTOpi CTOIOBOI
kaproruti (43%), a Takoxk y cexropi nepepodku (25%). Hani IepKnpoacokuB Cryk0u B YKpaiHi
OTOCEPEIKOBAHO MiATBEPXKYIOTh Ta aKTyali3ylOTh If0 CTAaTHUCTHKY, Ha3MBarOui MOKp1 THHIII
OJHHMMH 3 HAMOLIBII MOMKUPEHUX Ta HEOE3MEUHMX XBOpoO Kapromwii [3].

AHaJi3 ocTaHHIX AociimkeHb Ta nmyomikaniii. Kapromis (Solanum tuberosum) — oana 3
KJIFOUOBUX CUTBCHKOTOCIIONAPCHKUX KYIBTYP, KA CTAHOBHUTH BEJIMKY YaCTKY PAIllOHY YKpaiHIliB. 3a
CIOXKMBAaHHAM IIbOTO TPOAYKTY Ha JIOAMHY YKpaiHa 3aliMae Jpyry MO3MLII0 B CBITi, a 3a
BUPOOHHUIITBOM — 4eTBepTy 3a Aanumu World population review [4]

OcTaHH1 [IOCHIKEHHS BKa3ylOThb Ha IMIJBUIIEHHS BTPAaT ypOXKal0 BHACIIIOK PO3BUTKY
MOKpOT FHHJII KapTOILIi B yMOBax II00aIbHOTO MOTEIUTiHHS [5], 03HaKK SIKOTO, 30KpeMa, TOMITHI B
VYkpaiHi.

Jlns 3ano0iraHHs 3HaAYHUM BTparaM KapTOIUIAPCTBa Bif 30yAHMKIB OakTepialbHUX XBOPOO
HEOOX1JTHO 3M1MCHIOBATH 3aXOAM MPOQIIAKTUKH, SKI TependadaroTh K IMIJABUIICHHS CTIHKOCTI
pOCINH, TaK 1 OOMEXEHHS NOLIMPEHHS 30yAHHKIB. [HTepec CTaHOBUTH 3aCTOCYBaHHSI MPHUPOIHUX
AHTaroHICTIB 30yTHUKIB I[bOTO OakTepio3y, sk oT Bdellovibrio spp. [6].

OpnHak, 11 MpOCYBaHHS B JOCHIDKEHHI 3ac00iB KOHTPOJIO 30yIHHUKIB OaKTepialbHUX
THUJIEH HeoOX1THO BUBYATH iXHI (Pi310J10T1YH1, O10XIMIYHI Ta MATOr€HHI BIACTUBOCTI.

®opMy/IIOBaHHS MeTH. MeToro JAaHOro JOCHIIKEHHS € XapaKTepUCTHKa (i310JI0T14HHUX,
010XIMIYHMX Ta MAaTOT€HHUX BilacTUBOcTell mramiB 2411, 2412 ta 2413 dironaroreHHuX OakTepii,
130JIbOBaHUX 13 ypakeHUX M'SIKOI0 THWILIIO Oynb0 KapToruli y rocnopapctBax KuiBcbkoi obmacti
VYkpainu.
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Buxaan ocHoBHoro marepiaay. Y 2022 Tta 2023 pokax MU OOCTSXWIM HaCaKCHHS
KapToIUTI B OKpeMHX rocronapcTBax KuiBcbkoi o6macti. BcTaHOBICHO, IO CHMIITOMU M’ SIKOT THHJI
Oynb0 KapTOIUTI MPOSIBISUIMCS Bifl JIETKOI 3MiHM KOJIBOPY CYAHMH J0 TOBHOTO 3arHMBaHHS. YpaXeHa
TKaHuHa OynpOM pO3M’SKIIyBajacs Ta Majla KpeMoBHM a0o kopuuHeBui Komip (Pucynok 1).
[TirMeHTH BiJi KOPUYHEBOTO 10 YOPHOTO YAacCTO YTBOPIOBAIMCS HA KpasX TKAHUHU. YPaKCHHS
3a3BHYAil CIOYATKy DPO3BHMBAJOCS Yy MiCIl HPUKPIIUIEHHS CTOJOHA ab0 Yy MiCLsAX IOpaHEHHS.
3arajioM MOIIMPEHICTh M’AKHX OakTepiaJIbHUX THHJICH KapTOIUI MPOTSATOM BereTrarii CTaHOBWIIA
3,2-20,4 %. YV pa3i BuUABICHHS O3HAK YypakeHHS Oynb0 KapToruii OaKTepiallbHOW THHILIIO,

3MIIMCHIOBAJIN 130JTF0BaHHS (PITOMATOreHHUX OAKTEPi 13 ypaxeHux Oymnb0.

Pucyrok 1 - CHAMIOTOMH NPHUPOIHBOI0 YPAKEHHSI MOKPOIO 0aKTepiaJbHOI0 THULIIO 0yJIb0 KapTOMJIi

VYV pesyabrari MiKpoOIOJIOTIYHOTO aHali3y HaMu HaWyacTilie BUAULIMCA OakTepii, 110
¢dopMyBanu Ha KapTOIUITHOMY arapi CBITJIO KPEMOBI HamiBIPO30pi KOJIOHII 3 PIBHUMH KpasiMH.
Hamu Oyno BimiOpano Tpu izomatu (2411, 2412, 2413) 3 MeTor0 BUBYEHHS IXHIX O10JOTIYHHX
BJIACTUBOCTEH Ta iAeHTU(]IKAII] (ITOMATOTeHHUX OaKTepiid, M0 MEepPeBaKHO CHPUUYMHIOBAIN MOKpI
raw kapromn y Kuiscekiit obmacti y 2022-2023 poxkax.

[3omsTi 2411, 2412 Ta 2413, ki OyJ10 BUJUIEHO 13 ypaKeHUX OylIbO METOJJOM pPO3THUPAHHSIM
6iomMacu Ta MOCIBOM Ta30HOM Ha vamku [leTpi i3 KapTOIUITHMM arapoM, HpPEeACTaBIsUId COOOM0
MaJTuIKOBUAHI (haKyIbTaTUBHO-aHACPOOHI TpaMHeraTuBHI Oaktepii (Tadn.). Bonu He yTBOproBain
criopu Ta OyJu 371aTHI 0 PyXY 3a JOTIOMOTOI0 MEPETPiXiadIbHO PO3TAIOBAHUX JKI'YTHKIB.

3 MEeTO0 BU3HAYEHHS BIPYJACHTHOCTI BHJUICHUX 130JIATIB, MPOBOAMIM IITYYHY 1HOKYIISIIIO
POCIMH KapToIlIi, ToMmaTiB. BcraHoBimeHO, HI0 130JATH 13 ypaKeHMX MOKpPOIO THHILIIO Oyiab0
KapTOIUTl 1HIYKYBajd PO3BUTOK THUJIEH SIK Ha POCIMHAX KAapTOIUI, TaK 1 Ha 3€JeHUX IUIOAax
ToMariB. Bimomo, 1o ¢itonarorenHi eHTepodakTepii, ki HaiyacTiie € 30yTHUKaMH OaKkTepiabHUX
THUJIEH, 37aTHI ypaKyBaTH IIUPOKE KOJIO POCIHMH 1 3a3BHYail OKpeMi IITaMM HE MaloTh BY3bKOI
crieniaiizaiii 10 MeBHOro Trocrojaps. 3MaTHICTh MPOAYKYBaTH MEKTHHA3M € OIHUM i3 (hakTopiB
MaTOTeHHOCTI €HTEepPOOaKTepii, 10 CIPUYMHIOITh YypakeHHS pociuH. IlexrariiasHy akTHBHICTb
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JOCHIDKYBAaHUX 130JITIB TMEPEBIpsIM 3a 3[aTHICTIO PO3KIAMaTH TKaHWHUA Oynb0 KapTorun Ta
MOpPKBHU. BCi TpH 1307TH MIBUAKO MallepyBajH sIK KaTPOIUTIO, TaK 1 MOPKBY. 3 METOIO BCTAHOBJICHHS
POMOBOI MPUHANICKHOCTI 130JIATIB MEPEBIPSUIN TXHIO 30aTHICTh 1HAYKYBAaTH PEaKLil0 HaTIyTIUBOCTI
y JINCTKaX TIOTIOHY. Bimomo, 10 31aTHICTh 1HAYKYBaTH PEaKIlil0 HATIYTIMBOCTI € XapaKTEPHOKO
03HaKo0 (iTonmaroreHHUX OakTepiii Buay Pseudomonas syringae, okpemi npeacTaBHUKH SKOTO TEK
MOXYTh CHPUYHMHIOBATH THWII Yy POCIMH. BunigeHi HaMu i30J9TH HE I1HAYKYBaIM PpEaKIiio

HQ/IYYTIUBOCTI y JUCTKAX TIOTIOHY.

Tabauys 1 — TopiBHsIIbHA TAGIMIS 3 OTPUMAHUMU JAHUMH Ta BJacTUBOCTsIMHU poay Pectobacterium

Pin pitonaronHmx OGaxTepiit mis

XapaKTepUCTHKH HocnimxyBasi mTamMu ]
TIOPIBHSHHS
2411 2412 2413 Pectobacterium
CumnToMHu XBOpOO THHJTI THHJIL
3abapsrueHHs 3a ['pamom - - - -
PyxmmBicTs + + + +
JUKryTHKH MEPUTPHUXH TICPUTPHUXH
Kouiit konoHiit HariBIpo30pi, OlryBati 6inmii abo KOBTHIA
. 3a3BuUyail BiICYTHIH, POXKEBUI 4K
IMirment? - - - )
ONMaKUTHUN B NESIKUX BUIB
BimHOmeHHs 10 KHCHIO? (hakynpTaTHBHI aHaepOOH ®dakynpTaTUBHUIA aHACPOO
dopma MaTMYKONo i0Ha HaJIMYKONO/10Ha
Mariepaitist KapTOTLT + +
Mauepauiﬂ MOPKBH + +
ITyuHa iHOKYJISLIS POCIHH
+ +
KapToILTi
[ITyyHa iIHOKYJISIIiS 3€JICHUX [LIO/IIB
+ +

TOMATIB

IHxyKmis peaxiiii HaAIy TIUBOCTI - -

TakuM YMHOM, 130JTH 13 ypaXeHuUX OyabO KapTomli € BIPYJCHTHUMH (PaKyIbTaTHBHO-
aHaepOOHMMH HECIIOPOYTBOPIOIOYMMH TPaMHETaTUBHUMH TajndkaMu. Ha OCHOBI BHBYEHHX
KYJIBTYpaJibHO-MOP(HOJIOTIYHIX O3HAK BUJIJICHI 130JIATH MOXKHA BiJHECTH JI0 poxy Pectobacterium.
Pazom 13 THM, HEOOXiAHO 3MIMCHUTH MONANbLIYy I1eHTU(IKALII0 JaHUX INTaMiB Oakrepiil i3

BU3HAYCHHAM BHUIOBOT'O CTATYCY. TaKO)K, HOI[aJ'IBIJ_Ii IIOCJ'Ii,Z[)KCHHSI MarOTb BCTAaHOBHUTHU LIyT.]'II/IBiCTL
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BHUSIBJICHUX 30YyIHUKIB 10 TIpemapariB 3axUCTy POCIUH ISl PO3POOJICHHS pPEKOMEHMAIlN 1010
KOHTPOJIIO 30YTHHKIB.

BuCHOBKH Ta mNepCHeKTHBH MNOAAJBIINX HAYKOBMX MONIYKiB. BcraHOoBIEHO, 10
YpaKEHICTh HacaJKeHb KapToruli y KuiBchkiii obmacti B 2022-2023 pokax MOKPUMH THHJISIMHU
cranoBuia 3,2-20,4 %. OcHOBHUM 30yIHUKOM HHUJICH KapToruti € Oaktepii poxy Pectobacterium. vV
MOJANBIIMX JIOCTIIPKEHHSIX Oy/ie BCTaHOCIEHA YYyTIMBICTh 30YIHUKIB 1O MpENapaTiB 3aXUCTY

POCIUH AJis PO3pOOICHHS PEKOMEH IaIlii 00 KOHTPOJIO IUX (DITOMATOTeHHUX OaKTePil.
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Yepracvka oocniona cmanyis 6iopecypcie HAAH, Vkpaina

Anomauin. J{ocniodceHHAMU 6CMAHOBIEHO, WO HAOIU Y KOPI6-Nep8iCMOK OMPUMAHUX 610
NIIOHUKIG 2ONUMUHCLKOI NOpOoOU GIPO2IOHO Nepesuwy8as HAO0O0i NOMICHUX KOpPI8 3 UYaACMKOIO
cnaokogocmi nopio monbenvapo (na 2594 ke (P>0,999)) ma nopeesvka uepsona (na 1159 xe
(P>0,95). Ilpunumms kposi nopio HOpee3vbKa 4ep8oHa ma MOHOENbAPO 0alo 3MO2)y OMpUMamu
KOpi6 AKI NpOOYKY8au MONIOKO 3 GUCOKUM 6MICMOM CYXUX pPeYoSUH mMd HUSLKUM 6MICMOM
comamuynux KiimuH. Monoko, ompumane 6i0 NOMICHO20 NO2OJIB8 s, MANO BIPO2IOHO BUWULL BMICT
Kaseiny i pakmuuno suwgy cuponpuoamuicms Moni0yHoi cuposunu. Koeghiyienmu eapiayii manu
HU3bKULL  CMYNIHb  MIHIUBOCMI 3a  O3HAKAMU AKICHO20 cK1ady Moaoka. ILle exasye Ha
KOHCONIOOBAHICMb  GUXIOHUX OAMBKIBCbKUX NOpI0  3a OaHumu osHaxkamu. Egexmuenicmo
BUKOPUCMAHHS NOPIO MOHOENbAPO Ma HOPEE3bKA Yep8OHA Ol OMPUMAHHS BUCOKONPOOYKMUBHUX
cmao, wo UPOOIAMUMYMb MOJIOYHY CUPOBUHY BUCOKOI AKOCMI He BUKIUKAE CYMHIB).

Midc senuuunoro Hadow ma MiCmom OCHOBHUX KOMNOHEHMI8 MONOKA (8Mmicm dcupy, OLIKY,
Kaseiny, cyxoi peyoeuHu, 6MiCIMOM COMAMUYHUX KIIMUH) 6CMAHO8IeHUll 00CMOBIPHULL He2amuHUl
Kopenayitinutl 36's130k. Lle 6xkasye Ha 3HUdMCEHHS O3HAK SKICHO20 CKAA0Yy MONOKA 34 YMOBU
3pocmaHHs  pi6HA  HAOOW. 3AKOHOMIDHOCMI — 63AEMO36’A3KY ~ MIJC — O3HAKAMU  MONOYHOI
NPOOYKMUBHOCHI KOPIB-NePBICMOK OMPUMAHUX 8I0 NIIOHUKIE NOPIO0 20MUMUH, MOHOenbApO ma
HOpBe3bKa uepeoHa OYIu OOHAKOBUMU ) BCIX 2pYynax He 3aledcHo 6i0 nopoou. Bpaxysanns 6
NIAHY8AHHI  CeNeKYIUHO-NIIeMIHHOI poOOmU BCMAHOBNEHUX 3AKOHOMIpHOCMEl ma NOpPOOHUX
ocobnusocmeti 0acmo 3M02y KOpe2y8amu 03HAKU, AKI NO3UMUBHO KOPENIOmMb Midc cobo1o.

Knrouoei cnosa: axicnuil ckiad mMonoka, nopood, Kopeniayis, MOLIOYHULL JHcup, OiOK, Ka3eiH,
COMAMUYHI KAIMUHU.
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Abstract. Research has established, that the yield of first-born cows obtained from breeders
of the Holstein breed probably exceeded the yield of cows from breeders of the Montbeliard breed
(by 2594 kg (P>0.999)) and Norwegian red (by 1159 kg (P>0.95). Infusing the blood of the
Norwegian red and Montbeliard breeds made it possible to obtain cows that produced milk with a
high content of dry matter and a low content of somatic cells. Milk obtained from hybrid livestock, a
higher casein content, and a higher cheese-making capacity are likely. The coefficients of variation
had a low degree of variability based on the qualitative composition of milk. This indicates the
consolidation of the original parent breeds according to these characteristics. There is no doubt
about the effectiveness of using the Montbeliard and Norwegian red breeds to obtain high-
performance herds that provide high-quality milk raw materials.

A reliable negative correlation was established between the amount of milk yield and the
content of the main components of milk (fat, protein, casein, dry matter, somatic cell content). This
indicates a decrease in the signs of the quality composition of milk under the condition of an
increase in milk yield. The regularities of the relationship between the signs of milk productivity of
first-born cows obtained from breeders of the Holstein, Montbeliard, and Norwegian red breeds
were the same in all groups, regardless of the breed. Taking into account established regularities
and breed characteristics in the planning of selection and breeding work will make it possible to
correct traits that are positively correlated with each other.

Key words. qualitative composition of milk, breed, correlation, milk fat, protein, casen,

somatic cells.

IMoctanoBka mnpodjemu. Ilepen cy4acHUM MOJOYHHUM CKOTAapCTBOM, BOJHOYAC 3
MiABUILEHHSIM BUPOOHHIITBA MOJIOKA, TOJIOBHUM 3aBIAHHSM 3aJIMIIAETHCS MOKPAIIEHHS HOTO SKOCTI
[1]. Huni no yucna TpaauuiiHUX O3HAK CENIEKIIil Jo/anacs CeleKilis 3a BMICTOM y MOJOLi Oijika,
JIAKTO3HM, CYXOro 3HEKHMPEHOI0 MOJIOYHOIO 3aJIMIIKY, CyXMX pedoBHH [2]. Ha piBeHb MOI0YHOI
MPOAYKTUBHOCTI M CKJaJ MOJIOKa KOpIB BIUIMBAIOTh T'€HETWYHI I MapaTUIOBI YUHHUKH, IO
notpelytoTh JeTanbHoro aHainizy [3]. OcobaMBO akTyaJbHUM L€ MHUTAHHS JIMIIAETHCS 32 YMOBHU
BUKOPUCTAHHS Yy BIATBOPEHHI MOJIOYHOi XylnoOM TEHETHMYHOro Marepiany IopiJ] TONIITHH,
MOHOEIBSIP]T Ta HOPBE3bKa YEPBOHA.

AHaJi3 ocTa”HHIX JociailzkeHb i nyOuaikamiii. XiMIYHUE CKJIaJ MOJOKa — OCHOBa
eKOHOMIYHOTO PpO3BUTKY Mono4yHoi rany3i [3]. B VYkpaini HaOLIBIIOID  MOJIOUHOIO
MPONYKTUBHICTIO BIAPI3HAIOTHCS TBApUHU CyYaCHHMX CIIELIATi30BaHUX MOJIOYHUX TOpiL —
TOJIIUTUHChKA, YKPAiHChbKI 4YEpBOHO-psiOa Ta 4YOpHO-psida MOJOYHI, 4YEpBOHA MOJIOYHA [4].
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@dopMyBaHHS BHCOKONPOIYKTUBHUX CTaJ BiIOYBAa€ThCSI B OCHOBHOMY 3a PaxyHOK IMIIOPTY
3apyOiKHOTO TEHETHYHOTro Marepiany [5]. Bwmict »kupy 1 Oinka B MOIONI pI3HHX MOPiX
HEOJHAKOBHIA. Y TONIITHUHCHKUX KOpiB (Y cepeaapomMy) 3,68% xupy, 3,31% Oinka, 4OpHO-pSOUX —
3,70 1 3,24 BinmoBimHO, cuMeHTalbCcbkux — 3,91 1 3,48, mBinpkux — 3,75 1 3,41, yepBOoHHX
crenoBux — 3,73 1 3,32, neGeguHchkux — 3,90 1 3,56% [6, 7]. Y Momomi aipmupchkoi Ta
IoKepceichKol mopia npu Hagosx 3500—4000 kr Moioka BMICT JKHPY Ta OlIKa B MOJOILI JocATae
5,0-6,5 ta 3,9-4,3% BignosinHo [8].

3a qociiKeHHSIMH 0araTtbox 3apyOiKHUX BUCHHX TAKOX BCTAHOBJICHO, 1110 Ha CKJIAJ MOJIOKa
BIJIMBAE MMOpOJIa Ta TEHOTHUN KOpoBH [9]. 3a pesyabraraMu MpPOBENEHUX OCIIKEHb Ha I STH
MopoJiaX BENUKOi poraroi XymoOu (TONIITHHCHKIN, IMIBIIBKiH, CHUMEHTAIbCHKUH, pEHICHA Ta
anpniicekuii cipuii) konektus apropis Evans K., Rawlynce C. ta Joshua O. [10] po06iisiTb BUCHOBOK
PO HASBHICTH MDKIOPOAHOI PI3HUII 3a BMICTOM >KuUpy Ta Oinka B Mouoli. Pesynasratu
nocmimkenns K. Puppel 31 cniBaBTropamu [11] BKa3yroTh Ha Te, IO CXpPELIyBaHHS MOPiA BEIHUKOT
poraroi XymoOu CyTTEBO BIUIMHYJIO HA MOKAa3HHKH NMPOAYKTHBHOCTI Ta SKICHHUH CKJIaJ] MOJIOYHOI
CHPOBHHHU CE€pell TBAPHH IEPIIOro IMOKONMIiHHSA. [IOMiCHI TBapHHH XapaKTEPH3YIOTHCS OiBIIOO
KUIBKICTIO 1 SIKICTIO MOJIOKA.

VY cBoix pesynbratax kosnektuB astopiB Stocco G, Cipolat-Gotet, C., Bobbo, T. Ta
Cecchinato A. [12] cTBepIKYIOTh, 110 BIUIMB IOPOAW Ha SKICHUH CKJIaJ MOJOYHOI CHIIPOBHHHU
Habararo OUIBIIMM, HIX BIUIMB PIBHSA NPOAYKTUBHOCTI cTaga. KpiM TOro, MiHJIMBICTH O3HAKU
OKpEeMHUX TBapHH Habararo Oinbina, Hik B okpemMux craaax [13]. Cxoxe, 10 MOMIMIIEHHS SIKICHOTO
CKJIaJly MOJIOYHOI CUPOBUHU OLNIbIIE 3aJI€KUTh BiJl TEHETUKU (HAMPUKIIAM, TIOPOAM, CENEKIIii), HiXK
B1J1 ()aKTOPIB CEpPeIOBUIIIA Ta yIpaBmiHH [ 14].

®opMyBaHHA MeTH. METOI0 JOCHTIIKEHb € aHali3 AKICHOTO CKJIay MOJOYHOI CHPOBHHH Y
MOMICHHUX KOPiB OTPUMAaHHUX BiJl TUTIJTHUKIB MOPIJ] TOJIITHH, MOHOETBSPA Ta HOPBE3bKa YEPBOHA.

Bukiaag ocHoBHoro marepiaay. JlociipkenHs npooawiucsa nporarom 2020-2024 pp. B
ymoBax: CTOB «JIan» (200 ron. rommruHcbkoi mopomu (I'), 207 rom. — yMOBHOI KpOBHOCTI
1/2I'1/2HY) 3onoronicskoro p-ny; JAI1 CIIOII «Bigpomxenss»: 260 ro. — TOJITUHCHKOT TOPOAN
(I'), 210 rom. — ymoBHOI kpoBHOcTi 1/2¥YYeP1/2M InonsHcbkoro p-Hy. JlociimkeHHs
MPOBOAMIIUCH 32 YMOBH OJHAKOBOi OJHOTHIIHOI TOiBJII BHCOKOMO)XKMBHUMH KOPMOCYMIILIaMH 3
MTOKUBHICTIO (Ha KOPOBY B PiK): 00MiHHOT eHeprii 65500 m/[k, eHepreTHIHUX KOPMOBHUX OJMHHITH —
6540 EKO, cyxoi pedoBunu 5950kr, meperpaBHOTO Hpoteiny 624,3 kr, cupoi kmitkoBuHu — 1190
kr). KoHTponp Ta oliHKa MOJOYHOI NPOIYKTUBHOCTI MPOBOAWIM IOMICAYHO 13 BU3HAYCHHSM
OCHOBHHMX KOMIIOHEHTIB MOJIOKa (3KUpY, OijiKa, JJaKTO3M) Ha YIBTPa3ByKOBOMY aHaji3aTopi sIKOCTi
moisoka «MILK ANALYZER EKOMILK MILKANA KAM 98 — 2A». Bigcorok Oinka, B T.4.
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Ka3eiHy, BIJICOTOK CyXOi PEYOBHHH, CYXOrO 3HEKHPEHOIrO 3aJMIIKYy, BMICT COMaTHMYHUX KJIITHH -
BU3HAYAIM 3a 3arajJbHONpUiHATAMU Metomukamu [15]. [lig wac nociipkeHb 3aCTOCOBYBAIM
TEOPETUYHHI aHali3, popMyIntOBaHHS rinoTe3, 610METPHYHI Ta CTATUCTUYHI METOIHU JOCIIIKEHb 3
BHKOPUCTAaHHSAM KOMII IOTepHOI mporpamu Statistica 13.0. [16].

JlocmKeHHSIMH YCTaHOBJICHO, IO HAJid 3a JIaKTallil0 y KOPIB-TIEPBICTOK TOJIITHHCHKOT
opoAM y cepenHboMy 1o cragax craHouB Bifg 10870+108,6 mo 11640+102,7 xr, mo BiporigHo
MEPEBUIIYBAIO HAJ0i IMOMICHUX KOPIB 3 YaCTKOK CHAJKOBOCTI Topia MoHOenbsipn (Ha 2594 kr
(P>0,999)) ta HOpBe3bka uepBoHa (Ha 1159 xr (P>0,95) (Tabn 1). 3a SKiCHUM CKJIaJJOM MOJIOKA CITiJI
BIIMITUTH TIepeBary IIOMICHOTO TIIOTOJIB’S: 3a BMICTOM JXHPY B MOJOII IOMICI 3 YacCTKOKO
CIaIKOBOCTI TIOPOAM HOpPBE3bKa YEpBOHA MEPEBAXKAIN YHCTOIOPOJHE TOJIITHHCHKE MOTOJIB Sl Ha
0,48% (P>0,999) a BianmoBiHO TIOMICI 3 YacTOK CHAJAKOBOCTI mopoau MoHOenmbspx — Ha 1,01%

(P>0,999); 3a BmicTom Oinky B Mool — anajoriydo Ha 0,45% (P>0,95) Ta 0,93% (P>0,999).

Tabnuys 1 — MoJiouHA IPOAYKTHBHICTH KOPiB-NePBicCTOK OTPHMAHUX Bi/l ILTITHUKIB MOPiA roIIITHH,

MOHOeJIbSIPA Ta HOPBe3bKa YepBoHa, M+m

[Toka3nuku CTOB AIT CITIOIT
«JIam» «BigpomkeHHs»

[Topona, renotumn r 1/2I'1/2HY r 1/2I'1/2M
IToromis’s1, ron 200 207 260 210
Hapniit 3a 305 nquiB 1 nakraniii, kr 10870+408,6" 97114324 11640+402,7"" 9046+412,4
cepenHboI000BHiT Ha i, KT 35,6+£13,78 31,848,10 38,2+16,41 29,6+9,01
Bwicr xupy, % 3,48+0,021 3,96+0,038""" 3,31+0,080 4,32+0,026™"
KifbKiCTh MOJIOYHOTO KHPY, KT 3783+7,60 384,6+8,12 385,2+12,40 390,8+18,70
Bwicr 015Ky, % 2,11+0,018 2,560,230 2,08+0,017 3,01+0,011""
B TOMY YMCII Ka3einy% 1,94+0,012 2,41+0,020™" 1,92+0,044 2,86+0,008""
KinmpkicTh MOIIOYHOTO O1NIKY, KT 229,4+17,60 248,6+£16,01 242,1+11,20 272,3+14,61
BMICT J1aKTO3H, % 4,70+0,021 4,73+0,018 4,68+0,024 4,74+0,021
Bwmicr cyxoi peuoBunu, % 12,09+0,061 13,05+0,012"*" 11,87+0,028 13,10+0,014™"

* Kk

Cyxuii 3HeXUPEHUN MOJIOYHUM 8,61+0,022 9,08+0,016™ 8,56+0,011 9,55+0,020

3aJIMIIOK, %

BwmicT comaTnyHuX KIITHH, % 201,8+44,22 157,0+£35,81 224,1+£60,51 154,0+38,62

Hpumimxa: *— P> 0,95; **— P> 0,99; *** — P> 0,999 y nopiBHSHHI 10 NPOAYKTHBHOCTI TBAPHH HOPOIH TOJIIITHH

Kazein mae Benmke 3HaueHHS SK XapyoOBUN MPOAYKT, 00 BIH € OCHOBHOIO CKJIaJOBOIO
YaCTUHOIO cHUpy 1 (PaKTUYHO BU3HAYa€ CHPOINPHUAATHICTH MOJIOUHOI CHUpOBUHU. [IpmauTrs KpoBi
MopiJ HOpBE3bKa YepBOHA Ta MOHOENBSAP] Jajl0 3MOTY OTPUMATH MOMICHUX KOPIB B MOJIOMI SIKMX

BMICT ka3einy OyB BiporigHo BummM (Ha 0,47 — 0,94% (P>0,999). Kpim Toro Mosoko oTpuMaHe Bij
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MTOMICHUX KOPIB MaJIO BUIY YaCTKY CYXHX PEUOBHUH Ta HMKUYMU BMICT COMaTHYHUX KMTHH. OKpiM
OIIOCEPE/IKOBAHOTO CBIAYEHHS MPO MOXJIMBUH BMICT MAaTOT€HHUX MIKPOOPTaHi3MiB, 3HUKEHHS
BMICTy B MOJIOI[I COMAaTHYHUX KJIITHH MPHU3BOIUTH IO 3HIDKEHHS HOTrO SKICHUX TIOKAa3HHKIB,
TEXHOJIOT1YHHUX BJIACTHUBOCTEH 1 SIK HACIIJIOK — TaTyHKY Ta IiHH.

Koedimient MminnuBocTi Hagoro 3a nakraunio (Cv) konusascs Big 13,5 no 14,6 % (tabm. 2).
Hapniii xopiB, HE 3aJ€XHO BiJ CIIAJKOBOCTI 3a BUXIIHUMH IOPOAAaMH, MaB CepelHil CTYIiHb

(heHOTUITOBOT MiHJIMBOCTI.

Tabnuys 2 — Tloka3HUKH MiHJIMBOCTi 03HAK MOJIOYHOI MPOAYKTHBHOCTI KOPiB-NePBiCTOK OTPHMAHMX Bij

ILUITHHUKIB IOPiA roJIIITHH, MOHOEIBAP/] Ta HOPBe3bKa 4yepBoHa, (Cv, %)

[Toka3nuku CTOB JIT CITOIT
«JIan» «BinpomkeHHs»

[Topona, renotumn r 1/2I'1/2HY r 1/2I'1/2M
IToromis’s1, Toi 200 207 260 210
Hapniii 3a 305 nHiB 1 nakrarii 14,6+0,03 14,5+0,03 13,5+0,02 14,6+0,05
cepeqHbOI000BHI HATiH 38,7+0,78 25,54+0,71 43,0+1,18 30,4+0,91
Bwicr xupy 6,0+0,03 1,0+0,09 2,440,08 0,6+0,07
KinmpKicTh MOIIOYHOTO KUPY 2,0+0,08 2,1+0,24 3,2+0,10 4,8+0,06
Bwicr 6inky 0,8+0,07 8,9+0,37 0,8+0,07 0,4+0,17
B TOMY YHCII Ka3eiHy 0,6+0,01 0,8+0,01 2,3+0,08 0,3+0,01
KimpkicTh MOIOYHOTO OLIKY 7,7+£0,22 6,5+0,22 4,6+0,18 5,4+0,22
BMICT JIAaKTO3H 0,4+0,04 0,4+0,01 0,5+0,02 0,4+0,01
Bwict cyxoi pedoBuHI 0,5+0,03 0,1+0,08 0,2+0,01 0,1+0,01
Cyxuii 3HEKUPEHUN MOJIOYHHUH 3aJIMIIOK 0,3+0,02 0,2+0,01 0,1+0,01 0,2+0,05
BwMmicT coMaTHYHUX KIITHH 21,9+0,87 22.8+0,52 27,0+0,43 25,1+0,29

3a SIKICHUM CKJIaJIOM MOJIOYHOI CHUPOBHMHHU (BMICTOM >XKHMpY Ta OUIKY, JIAKTO3U Ta CyXOi
pedoBuHM) KoedilieHTH Bapiarii koimuBanucs B Mexax Bin 0,1 1o 7,7 %. Lli o3Haku Maau HU3BKUMA
CTYMiHb MIHJIUBOCTI, 1[0 BKa3y€ Ha KOHCOJIIJJOBAaHICTh BUXIJHUX OaTbKIBCHKUX IMOPIJ 3a SKICHUM
CKJIaJJOM MOJIOKa. MIHJIMBICTh 32 BMICTOM COMAaTHYHUX KIITHH B MOJIOYHIH CHpPOBHMHI KOpIB
MOPIBHIOBAHUX TPYI Ma€ MEPEeBaKHO cepenHi 3HadeHHs (Big 21,9 mo 27,0%) Ta He mMae BiporiaHOi
PI3HHUIII 32 UM MOKa3HUKOM Cepesl JOCIIKYBaHUX TPYIL.

B cenexmiitHo-mieMiHHIA pOOOTI 3 CTAJ0M Ba)KJIMBO BPaXOBYBaTU CTYIIHb 1 HANpsM 3B SI3KY
MEBHUX TOCIOJAPChKU KOPUCHHUX O3HAK MK co00r0. BusHadeHHs kopensuii gae 3MOry BUSBUTH 11i

B3a€MO3B’SA3KH Ta BPaXOBYBATH X ISl IOJAIBIIOTO YAOCKOHAJIEHHS mopia (Tadi. 3).
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MiX BEIMYHMHOIO HAJOK Ta BMICTOM OCHOBHUX KOMITOHEHTIB MOJIOKA (BMICT JKHUDY, OLIKY,
Ka3eiHy, CyX0i peYOBHMHHU, BMICTOM COMATHYHHMX KJIITHH) BCTAHOBJICHHW JTOCTOBIpHUN HEraTWBHUN
KOPEJSIIIHIIN 3B'130K, 10 BKa3ye HA 3HIKEHHS ITUX 03HAK 32 YMOBH 3pOCTaHHS piBHS Ha010. Taka
3aKOHOMIPHICTh CIIOCTEpIrayiach y BCIX Ipylax TBApWUH HE 3aJICXKHO BiJl MOPOJHOT HAJIEKHOCTI Ta
YMOBHOT CTIaJIKOBOCTI BUX1THUX OaThbKIBCHKUX TOPIiJI.

BwmicT 7aKTO3W TO3UTUBHO KOPETIOE 3 BEIMYMHOIO HAJOK, IO TOSCHIOEThCS IX
¢izionorivauM 3B’s3koM. Cuia kopensuii nux o3Hak ciabka i craHoBuTh Big +0,26+0,10 mo
+0,29+0,18 oguHUIb. MiXk BMICTOM XHPY B MOJIOII Ta BMICTOM OUIKY 1 Ka3eiHy BCTaHOBJICHO
MMO3UTUBHUH 3B's30K ciabkoi cunu (Big +0,14+0,08 no +0,24+0,07), a MixK BMICTOM JKHPY Ta CyXoi

PEUOBUHU — BUCOKHUH CTYIiHB Kopersii B Mexax Bif +0,87+0,04 mo +0,96+0,01.

Tabnuya 3 — KoedinienTn xopesuii Misk MOKa3HUKAMHM MOJIOYHOI NPOAYKTHBHOCTI KOPiB-NepBiCTOK OTPUMAHMX

Bi/I NJIIHUKIB MOPi roIITHH, MOHOEIBLSPA TA HOPBE3bKa YepBoHAa, M+m

Tloka3Huku CTOB HIT CITIOIT
«JIany» «BinpomkeHH»
Iopona, reHoTHT r 1/2I'1/2HY T 12T'1/2M
Hagiit x xup -0,16+0,05 -0,09+0,03 -0,19+0,07 | -0,11+0,03
Haniii x 6110k -0,25+0,04 -0,21+0,05 -0,27+0,09 | -0,18+0,02
Hapniii x xasein -0,28+0,07 -0,25+0,07 -0,31+0,11 | -0,20+0,10
Haniii x makrosa 0,27+0,05 0,29+0,11 0,26+0,10 0,29+0,18
Hapiii x cyxa pedoBuHa -0,34+0,06 -0,30+0,04 -0,37+0,12 | -0,30+0,08
Hapiii X comaTuyHi KIIITUHA -0,08+0,05 -0,10+0,07 -0,07+0,03 | -0,08+0,03
XKup x Ginox 0,20+0,11 0,22+0,09 0,19+0,09 | 0,23+0,11
XKup x kazein 0,15+0,09 0,18+0,07 0,14+0,08 | 0,24+0,07
JKup x cyxa peuoBuHa 0,90+0,01 0,87+0,04 0,96+0,01 0,92+0,04
binok x kazeiHn 0,91+0,01 0,98+0,01 0,94+0,03 | 0,99+0,01
binok x cyxa peuoBrnHa 0,35+0,06 0,58+0,10 0,33+0,07 | 0,62+0,09
ComaruyHi KIITHHU X KUP 0,03+0,09 0,05+0,10 0,03+0,10 0,06+0,11
ComarnyHi KIITHHH X 010K 0,20+0,08 0,21+0,06 0,20+0,11 0,224+0,10
ComaruyHi KIITHHA X CyXa peYOBHHA -0,09+0,01 -0,11+0,03 -0,10+£0,04 | -0,11+0,01
ComaTuyHi KIITHHH X JAKTO3a -0,32+0,09 -0,30+0,10 -0,33+0,11 | -0,31+0,10

[TigBuIIEHHST BMICTY B MOJIOLII COMaTMYHUX KIITHUH 3aBKIU HETAaTHBHO BIUIMBA€ HA BMICT
KOMITOHEHTIB MOJIOKa Ta HMOro sKicTh. BCTaHOBIEHO AOCTOBIpHMI HEraTUBHUN KOpensuiiHUN
3B'I30K MDXK KIJTBKICTIO COMAaTUYHUX KJIITHH Ta BMicTOM jJakro3u (Bix - 0,30+0,10 mo -0,33+0,11) Ta

cyxoi peuoBunu (Bing -0,09+0,01 mo -0,11£0,03). Take sBUIIEe € 3aKOHOMIpPHUM, OCOOIHBO TpHU
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3aXBOPIOBaHHI KOPIB Ha MAcCTUT KOJU 3POCTAE BMICT COMAaTHYHUX KIITHH 1 3HUXKYETHCS SKICHUI
CKJIaJ] MOJIOYHOI CUPOBHHH.

Hamu Oyimo BCTaHOBJIEHO MO3UTHBHI Ta BHCOKOBIPOTiIHI 3B’S3KM MIX JKHPOM Ta CyXOIO
pedoBuHOO (Big +0,87+0,04 mo 0,96+0,01) Ta OiaTKOBOK YacCTHMHOIO 1 BMICTOM KaseiHy ( Bifg
+0,91+0,01 mo +0,99+0,01). Mixx BMiCTOM >XHUpPY 1 OUIKY B MOJIOIII Ta JXKUPY 1 Ka3eiHY BCTaHOBJICHO
MIO3UTUBHUM 3B'A30K C1a0KO1 CUIIH.

3aKOHOMIPHOCTI B3a€EMO3B’SI3KY MIX MOKAa3HHMKAMU MOJIOYHOI TNPOAYKTHBHOCTI KOPiB-
MEePBICTOK OTPUMAaHUX BiJ TUTIHHUKIB IOPIA TOJIITHH, MOHOEIBSAPA Ta HOPBE3bKAa YEPBOHA OYIH
OJTHAKOBHMH Y BCIX IpyIax KOpPiB HE 3aJie)KHO BijA Mopoau. BpaxyBaHHS B IUIaHyBaHHI CEJIEKIIIITHO-
IUIEMiHHOI pOOOTH BCTAHOBJICHUX 3aKOHOMIPHOCTEH Ta MOPOAHUX OCOOIMBOCTEH [acTb 3MOTY
KOpETyBaTH 03HAKH, SIKi IIO3UTHBHO KOPETIOIOTH MiX CO00I0.

BucnoBku. I[lpunutrs KpoBi MOpig HOpBE3bKa 4YEpPBOHA Ta MOHOETBSAPI Jajd0 3MOTY
OTPUMATH MTOMICHUX KOPIB B MOJIOL SIKMX BUSBICHO BUIIY YACTKY CyXUX PEUOBUH Ta HIKYUNA BMICT
COMAaTUYHUX KIITHH. MOJOKO OTpHMaHE BiJl TIOMiCHOTO TIOTOJIIB’S Majo BipOTiTHO BUIIWN BMICT
kazeiny (Ha 0,47 — 0,94% (P>0,999), sxuii € OCHOBHOIO CKJIAJJOBOIO YaCTHHOKO CUPY 1 (DaKTHUHO
BHU3HAYa€ CUPOIPHUAATHICTH MOJIOYHOT CHPOBUHHU.

Koedimientn Bapianii Maiay HU3BKHUN CTYMiHb MIHJIMBOCTI 32 O3HAKaMU SKICHOTO CKIIaAy
MOJIOKa, IO BKa3y€ Ha KOHCOJIJOBaHICTh BHXiJHUX OATbKIBCHKHX IOPiJ 32 JaHUMH O3HAKaMHU Ta
MIATBEP/UKYE €(PEKTUBHICT BUKOPUCTAHHS LIUX MOPIJ A OTPUMAaHHS BUCOKOIPOIYKTUBHUX CTajl,

1o BI/IpO6J'I$ITI/IMYTB MOJIOYHY CUPOBUHY BHCOKOI SIKOCTI.
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Anomauin. Cmamms npucesiyeHa po3pobyi KOMNIEKCHO20 MIKpOOHO20 npenapamy Ha
OCHO8I nogepxuego-akmusHux peuosur (IIAP) ma ¢imoeopmonie Rhodococcus erythropolis IMB
Ac-5017 0na 3acmocy8ants y pOCIUHHUYMSBI K OAKMepUyUOHUL ma picm-cmumyiro8aivHull 3acio.
Egexmusnicme euxopucmanus KomniekcHo20 MIKpoOHO20 npenapamy 60an0csi NiOGUUWUMU 3d
PAXYHOK 30i1bUleHHs. CUHMe3Y AYKCUHI8 ma 2ibepeninié 6HEeCeHHAM )y cepedosuuye KyIbmugy8aHHs
nonepeoHuKis ix oiocunmesy — mpunmogarny ma epumpumony i pe2yiayii 6ionociuHoi akmuenocmi
cunmesoganux 3a makux ymos IAP. 3a nasenocmi nonepeonuxie oiocunmesy Qimo2opmonie y
cepedosuyi Ky1bmugy8ants CnoCmepicaiu CUHmMe3 No8epXHe8o-aKmMUuHUX peyoeuH, nio 6NIUEOM
AKUX OecmpyKyia Oionnieox @imonamoeennux 6axkmepii b6yna na 2-15% euwoio nopieuaHo 3
nokasHukamu, ecmarosieHumu onsa I[IAP, ymeopenux 6e3 nonepeonuxis. Pe3ynomamu 0ocniodicetsb
c8iouamv Npo me, WO 6HECEHHs MPUNMO@any ma epumpumony y cepeoosuiye Kyabmueye8anHs
R. erythropolis IMB Ac-5017 oano 3mocy He minbku 30inbuuumu emicm Qimo2copmonie y ckiaoi
KOMNIEKCHO20 MIKpoOHo20 npenapamy, a i ompumamu [IAP, wo xapaxmepusysanuca 6ucokoro
30amuicmio 00 decmpyKyii 6ionnigox gimonamozeHHUx 6akmepitl.

Knrouoei cnosea. moBepXHEBO-aKTUBHI pEUYOBUHU, (piTomaroreHHi Oakrepii, (HiTOropMOHH,

MOINEPETHUKH.

Abstract. The article is devoted to the development of a complex microbial preparation
based on surfactants and phytohormones of Rhodococcus erythropolis IMV AS-5017 for use in crop
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production as a bactericidal and growth-stimulating agent. The effectiveness of the complex
microbial preparation was increased by intensifying the synthesis of auxins and gibberellins by
introducing precursors of their biosynthesis - tryptophan and erythritol - into the culture medium
and regulating the biological activity of surfactants synthesized under such conditions. In the
presence of precursors of phytohormone biosynthesis in the culture medium, the synthesis of
surfactants was observed, under the influence of which the destruction of biofilms of
phytopathogenic bacteria was 2-15% higher compared to the values established for surfactants
formed without precursors. The results of the studies indicate that the addition of tryptophan and
erythritol into the R. erythropolis IMV Ac-5017 cultivation medium allowed not only to increase the
content of phytohormones in the composition of the complex microbial preparation, but also to
obtain surfactants characterized by a high ability to destroy biofilms of phytopathogenic bacteria.

Keywords: surfactants, phytopathogenic bacteria, phytohormones, precursors.

IMocranoBka mnpodaemu. Ilopiuno y cBiTi 30-40% BTpar BpOXKalw CHPUIHHSAIOTH
¢iTonaroreHHi Oaxrepii, sKi Yyepe3 HEKOHTPOJIHOBAHE BHUKOPUCTAHHS y CLIBCHKOMY TOCHOAAPCTBI
XIMIYHHUX MECTULIHIB, HAOYIIM CTIMKOCTI A0 BIJOMHUX aHTUMIKpOOHUX 3ac00iB, 110 MPU3BETO 10 iX
3HAYHOTO PO3MOBCIOKEHHS [1]. V 3B’A3Ky 3 LIMM HEPCHCKTUBHUM HAIPABICHHSIM 3aCTOCYBAaHHSI
MIKpOOHHMX METa0OIITIB € po3poOKa KOMIUIEKCHUX MIKPOOHHX TpernapariB 3 IIMPOKUM CIIEKTPOM il
JUIS 3aCTOCYBaHHA B pOCIMHHHULTBI. [IpoGieMy cTpiMKOoro mnomupeHHs OakTepio3iB pPOCIHH
YCKJIQ/IHIOE€ TAaKOX 1 BIJICYTHICTh Ha PHHKY €KOJIOT1YHO O€3MeYHUX Ta Ji€BUX aHTHOAKTEpiabHUX
IpernapariB, 10 CTBOPIOE€ HEOOXITHICTh PO3POOKM KOMIUIEKCHHX arporpernapariB HOBOTO THUITY, B
OCHOBI SIKMX Jexkarume OakrepuimaHa mis [2]. BarartooOiisirod4uM HampsMKOM, IO aKTHBHO
PO3BUBAETHCS, € CTBOPEHHS O10JI0TTYHUX 3ac00iB OOpOTHOM, SIKI I'PYHTYIOTbCS Ha BUKOPHCTAHHI
MEBHUX BH/IB MIKpOOpraHiamiB, abo ix merabomitTiB [2]. OCHOBHOI MepeBarol OiOJOTIYHUX
3aco0iB OOPOTHOH € Te, [0 BOHHM HE YMHSATH HETaTHBHOTO BIUTHBY HA HABKOIHIIHE cepepoBuiie [3].
VY sfKoCTI anpTepHAaTUBHUX 3ac001B OOpOTHOU yBary HayKOBI[IB IPUBEPTAIOTh MIKpPOOH1 TOBEPXHEBO-
akTuBHI peuoBuHU (ITAP), siki € ekosnoriuHo 6e3neyHumMu, 6ioAerpaadeTIbHUMU Ta HE BUKIMKAIOTh
PE3UCTEHTHOCTI Y 30yJHHUKIB (DiTONAaTOreHHUX 3aXBOPIOBAHb [4].

Panimie Oyma BcTanomineHna 3martHicth Rhodococcus erythropolis IMB  Ac-5017 nmo
OJTHOYACHOTO CHHTE3y Ha BIANpPalbOBaHIN COHSIIHUKOBINA oOJii TpPhOX KiaciB (ITOropMoHIB
CTUMYJTIOBAJIbHOT 11 (ayKCUHH, IIUTOKIHIHU, T1OEpeNIiHN) Ta MOBEpXHEBO-aKTUBHUX peuoBUH ([TAP)
[4]. [ToBepXHEBO-aKTHBHI PEYOBHHHU, CHHTE30BaHI y KOMIUIEKCI 3 CTUMYJISTOpPAMU POCTY POCIHH,
XapaKkTepHU3yBaJuCs BUCOKOIO MIOAO0 (iTomaroreHHUX OakTepiii O10JIOTIYHOI AKTHUBHICTIO, IO
POOUTH MOKJIMBUM OTPUMAaHHS Ha OCHOBI I1i€1 IHTETPOBAaHOI TEXHOJIOT1i KOMIJIEKCHOTO MiKpOOHOTO
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mpenapary Ui 3aCTOCYyBaHHST Yy  POCIMHHHNTBI. KomruiekcHuit  MiKpoOHUW  mpemapar
XapaKTepU3yBaTUMEThCSI PICTCTUMYJIIOBATBHOIO Ta aHTHUMIKPOOHOIO aKTHUBHICTIO, a TaKOX
3MATHICTIO 10 JIECTPYKIii OiomIiBOK (iTOmaroreHHUX OakTepidd, sIka € OCHOBHOIO CTAIIi€l0 Y
naroreHesi 0akrepiaabHUX XBOpoO pociud [5]. OmHak KOHIEHTpAIlis CHHTE30BaHMX ayKCHHIB Ta
ribepeniniB OyJa HEBHCOKOIO, IO 3HHWXKYBAIO €(PEKTUBHICTh BHKOPHCTAaHHS KOMILUIEKCHOTO
CHHTE3y. Y TONAIBIIMX JOCI/DKEHHAX OyJ0 NPOAEMOHCTPOBAHO MOXMJIMBICTH ITiJBUIIECHHS
KOHIIEHTpAIlil CHHTE30BaHMX AayKCHHIB Ta Ti0epeiiHIB 3a pPaxXyHOK BHECEHHsI JI0 CEpEIOBHINA
kynetuByBanHs R.  erythropolis IMB Ac-5017 ix momepennukiB Oiocunte3y. Ommak IIAP €
BTOPHMHHUMH MeTa0oJiTaMu, 010J0T1YHA aKTHUBHICTH SIKUX MOXKE 3MIHIOBATHCS 3AJIEKHO BiJl YMOB
KYJIbTUBYBaHHs, TOMYy Hemae rapaHTtiii toro, mo IIAP, cuHTe30BaHi 3a yMOB MaKCHMAaJIbHOTO
yTBOpPeHHS  (PITOrOpMOHIB, OyayTh XapaKTepU3yBaTHCS HEOOXIAHOIO AN  MPaKTUYHOTO
BUKOPUCTAHHSI BHUCOKOIO 3/IaTHICTIO 1O JECTPYKIii O10IUIiBOK (hiTomaTtoreHHUX OakTepid. Xoua
anresist Oakrepili 1 yTBOPEHHS HUMH OIOIUTIBKM Ha IMOBEPXHI POCIMH € OCHOBHOKO CTaIi€l0 B
naroreHe3i OakrepiadbHUX XBOpoO, iH(opMmamii momo aii MOBEpXHEBO-aKTUBHUX PEYOBUH Ha
O101UTiBKY (piTOMATOreHHUX OaKTepiil HaliuyeThCs BKpail Mano.

AHaJi3 ocTaHHIX AochailkeHb Ta myOmikauiii. Tak, ogHi€ro 31 craTei, ska MpUCBIYEHA
JOCTIDKCHHIO BIUIMBY CYMIllli TIOBEPXHEBO-aKTUBHHX pPEYOBMH Ha (opMyBaHHS OiOIUIIBKH
30yIHHKAa KOPOHAPHOI XBOPOOH pOCIUH € poboTa [5]. ABTOpu cTarTi BCTAHOBUIIH, 110 32 HAsSABHOCTI
MOBEpXHEBO-aKTUBHUX peuoBuH Bacillus amyloliquefaciens 32a y xonnentparnii 40 Ta 80 MKr/mi
cTyminb AecTpykiii 6iorutiBku Agrobacterium tumefaciens C58 i Agrobacterium tumefaciens B6 na
ablOTMYHMI TOBEpXHI BIAMOBIIHO cTaHOBUB 67% Ta 55%. Takox y pnaHii poGoti OyB
npogeMoncTpoBanuii BB [IAP  B. amyloliquefaciens 32a nHa ¢dopmyBaHHS OiOIITIBKH
Atumefaciens na 6ioTu4Hiil MOBEpXHi, a caMme BepXiBKax KOpeHiB TOMariB. BcTaHOBIIEHO, 110 MOBHA
npocdinakruka aaresii A. tumefaciens C58 BinOyBanacs uepe3 48 ron micisi 00poOKH 3a HAsIBHOCTI
ITAP y xonrnentpamii 100 mxr/mi. Y pasi gii [TAP B. amyloliquefaciens 32a (kontentpariist 250
MKr/mit) Ha OiorutiBky A. tumefaciens B6, aaresis 3umkyBanack g0 79% uepe3 72 ron micis
00poOKH.

PyiinyBanHs OiorutiBKH (piTomaToreHHUX OakTepi 3a HAasgBHOCTI IMOBEPXHEBO-AKTHBHUX
peUYOBMH BHM3Hauamd y poboti [6]. Bymno mokazano, mo 3a mii cymepuarantiB Bacillus
amyloliquefaciens A3 ta Bacillus velezensis A2 na 6iomnisky Dickeya dadanti - 30yaHuKa rHUTTS

Oarary - ii cTyniHb pyliHyBaHHs CTaHOBUB 35% Ta 58% BiANOBiAHO.
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@opMyTIOBAaHHS MeTH. Y 3B'SI3KYy 3 IITUM METOI0 POOOTH CTao JOCIIKEHHS 31aTHOCTI
MOBEPXHEBO-aKTHBHUX peuoBuH R. erythropolis IMB Ac-5017, cuHTe30BaHMX 3a yMOB
MaKCHMaJIBHOTO YTBOPEHHS (hiTOrOPMOHIB, 10 IECTPYKIIii O10MIiBOK (piTomaToreHHNx O6axkTepii.

Bukian ocHoBHoro marepiaay. R. erythropolis IMB Ac-5017 BupornyBaiud y piakoMmy
cepenosuiii Takoro ckiaaay (r/m): NaNOz— 1,3; NaCl — 1,0; NaoeHPO4 12H20 — 0,6; KH2PO4 — 0,14,
MgSO47H20 — 0,1; FeSO47H20 — 0,001; pH 6.8—7,0. SIk mxeperno BYIJICHIO BHKOPHUCTOBYBAIH
BIJIPaI[bOBaHy COHSIIHUKOBY OJif0 y KinmbkocTi 2 % (00’emHa wactka). KynsruByBanHs R.
erythropolis IMB Ac-5017 3nilicHioBanu B Kojbax o6'emom 750 mu 3 100 M cepenoBuiia Ha
kagaimi (320 o6/xB) mpu 28-30 °C ympomoex 168 rom (7 ni6). Tpunrtodan (300 mr/m) Ta
eputputoia (500 mr/a) BHOCWIM y cepenoBuine KyiabruByBaHHS R. erythropolis IMB Ac-5017 'y
nar-($asi pocTy IpoayICHTA.

[TozakmitunHi [IAP Buainsny, BUKOPUCTOBYHOUM Monu(ikoBaHMM Hamu Meton brmaits i1
Haifepa micnga ekcrpakuii ix cymimmro xjgopodopmy 1 Meranomy (2:1) 3 cymepHaraHTy
KyJIBTypaJibHOI pimuHu. 3 omissay Ha Te, mo mrtam A. calcoaceticus IMB B-7241 cuntesye
KOMITJICKC TOJIAPHUX 1 HEMOJSIPHUX JimiaiB, a meron bumaiis 1 [laliepa mo3Bossie BUAUIATH B
OCHOBHOMY HETOJISPHI JiMiau, MU MO (]IKyBaIl KIACUYHY CUCTEMY PO3UMHHHUKIB JTOJaBaHHSIM 10
Hei 1 M HCI. Taka cuctema 103BOJIsSI€E MAKCUMAIBLHO MTOBHO BHJIUIATH SIK TOJIAPHI, TaK 1 HEMOJISIPHI
minigu. Crymiae pyiiHyBaHHS OiomtiBku (%) BH3HAYadM CHEKTPO(POTOMETPUYHHUM METOIOM SIK
PI3HULII0O MK aAre3i€r0 KITHH y HeoOpobneHux 1 oOpoOnenux I[TAP nyHKax moJicTUpOIOBOro
IUTAaHIIETY. SIK TeCT-KYyIbTypH AJIsi BU3HAUEHHs CTYINEHS pyWHYBaHHS O10IUTIBOK BUKOPUCTOBYBAJIU
ditonarorenni GaxTepii Pectobacterium carotovorum YKM B10757, Agrobacterium tumefaciens
YKM B-1000, Clavibacter michiganensis IMB B-10,, Xanthomonas vesicatoria YKM B-1106,
Pseudomonas syringae pv. tomato IMB B-9167, Pseudomonas syringae YKM B-10277, mo6’s13H0
Ha/laH1 IpaliBHUKaMH BTy (iTonaTroreHHUX 6akrepiid [HCTUTYTY MiKpo6i010Tii 1 BIpyCOIOTii iM.
JI.K. 3a6onotHoro HAH VYkpainu.

Bceranosneno, mo ITAP R erythropolis IMB Ac-5017, cuHTe30BaHi 3a HasBHOCTI
epUTPUTONTY Ta TpunTodaHy, xapakTepuszyBaiucs Ha 2-15% BUIIOIO 3MaTHICTIO O PYHHYBaHHS
OIOIUTIBOK TECT-KYJBTYp, TIOPIBHSHO 3 MOBEPXHEBO-aKTUBHHMHU pedoBuHamu R. erythropolis IMB
Ac-5017, onepxaHuMu 0e3 monepeqHHUKIB OiocuHTEe3y (iToropmoHiB. Tak, necTpykiis Oi0IIiBOK
diTonmarorennux Oaktepiii 3a HasBHocTi [TAP R. erythropolis IMB Ac-5017, yrtBOpeHux 3a
BHECEHHSI Y CEpEeJOBHILE KYJIbTHBYBaHHS IONEPENHUKIB OIOCHHTE3y ayKCHHIB 1 Ti0epeniHiB,
cranosuna (%): P. carotovorum YKM B1075" — 52-82, A. tumefaciens YKM B-1000 — 67-85, C.
michiganensis IMB B-10, — 60-85, X. vesicatoria YKM B-1106 — 64-84, P. syringae pv. tomato
IMB B-9167 — 67-90, P. syringae YKM B-1027" — 65-85. 3a3Haunmo, 0 HOBEPXHEBO-AKTHBHI
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peuoBunu R. erythropolis IMB Ac-5017 xapakTepu3yBaiucsi BUCOKOIO 3aTHICTIO J0 PyWHYBaHHS
0101UTiBOK  (iTOMAaTOreHHUX OakTepii y BChOMY JOCIHIIKYBAaHOMY JIialia30Hi KOHLIEHTpALii
(0,78—200 mMKr/mi), mpoTe HAMBHILI MOKA3HUKH AecTpyKii OiomiiBok (80-90 %) cnocrepiranucs 3a
KOHIIEHTpaIlii MOBEpXHEBO-aKTUBHUX pedoBHH 50-200 MKr/mut

BHCHOBKH Ta MepCHeKTHBU MOJAJbIINX HAayKoBUX momykiB. OTxe, B pe3yinbrari
MPOBENEHOI POOOTH BCTAHOBIICHO, IO BHECEHHS EPUTPUTONY Ta TpUNTO(DAHY Yy CEpelOBHIIE
kynbTuByBaHHS R. erythropolis IMB Ac-5017 mano 3Mory He TUIBKM MiJBUIIMUTHA KOHIICHTPAIIIO
ayKCHHIB Ta ribepeininiB, a 1 orpumaru [TAP, mo xapakTepu3yBaavcs BHIIUM PiBHEM JECTPYKITii
OlomTiBOK (hiTOmaToreHHUX OakKTepiil MOPIBHSHO 3 BCTAHOBJICHOIO JIJIS MperapariB, CHHTE30BaHUX
0e3 monepenHUKIB 6iocuHTE3y (iToropmoHiB. OnepxaHi JaHi CBiIYaTh MPO BUCOKY €(PEKTHBHICTH
MOTEHIIITHOTO BUKOPHUCTaHHS KOMIUIEKCHHX IPETapaTiB Ha OCHOBI IIOBEPXHEBO-aKTUBHUX PEUOBHH
1 (ITOTOPMOHIB y POCHUHHHUITBI [ CTUMYJSIIT POCTY CLIBCHKOTOCHOJAPCHKUX KYIBTYp 1

O1OKOHTPOJIIO YUCETBHOCTI (hITONATOTeHHUX OaKTepil.
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Anomauin. Memorwo pobomu 0y10 8U3HAYEHHs 0COOIUBOCIEN BNIUBY ABMOHOMHOI HEPBOBOI
cucmemu Ha BIOHOCHUUL 6MICM HEHACUYEHUX JICUPHUX KUCIOmM Y JNinidax niazmu Kpoei kiz. B
eKxcnepumenm  3aay4anu  Kiz  nopoou  3aameHcoka, 3 AKUX  3A80SKU  BUKOPUCTNAHHIO
efnekmpokapoiozpagiunozo ananizy 3a Mmemooukor baescbkozo ma 3anexHcHo 8i0 MOHYCY
ABMOHOMHOI HepB06oI cucmemu hopmysanu mpu OOCHIOHI 2pynu: HOPMOMOHIKU, CUMNAMOMOHIKU,
6a2o0moHiku. [{na usHayeHHs BIi0COMKOB020 6MICMY HEHACUYEHUX MHCUPHUX KUCIom Y Jinioax
naazMu  Kpogi Ki3  GUKOPUCMOBY8AIU Memoo 2a30piounHoi xpomamoepagii. Tak, y Ki3
CUMNAMUKOMOHIKIGB, AKI Maiomv nepesacy aKmueHOCmi CUMNAMUYHOI HEepB8o8oi cucmemu,
gIOMIUANU Ceped HEeHACUHEeHUX JHCUPHUX KUCIOM BUCOKUU GIOCOMKOBUL 6Micm ) Ainidax niazmu
KpO8i: JIIHONEeH0BO0T (P<0,01), yic-4,7,10,13,16,19-0oxo3azcexcacnosoi (P<0,05),
ookozanenmaernosoi (P<0,001) i apaxioonosoi kucrom (P<0,001) nopisnano 3 nopmomonixamu. ¥
Ki3 6a20MOHIKI6, 6 AKUX Nepesaxcac 6niue napacumMnamuyHoi Hepeosoi cucmemu, cepeo
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HEHACUYEHUX HCUPHUX KUCAOM Y NINi0ax Naasmu Kpoei 6CMAHOB8/1eHO HU3bKUL GIOHOCHUL 8MICHL:
yic-4,7,10,13,16,19-0oxo3azexcacnosoi (P<0,05), ninonesoi (P<0,001) i apaxioonosoi kuciom
(P<0,001) nopieuano 3 nHopmomoHixamu. Bcmawnoeneni ocobnueocmi ceiouamv npo icmomuui
8NIUG MOHYCY A8MOHOMHOI HEP8O8Oi cucmeMuy Ha KilbKICHUL Nepepo3nooil HeHACUYEHUX HCUPHUX
KUuciom y ckaaoi ninioie niasmu Kposi Kis.

Knrouoei cnoea: cumnamomonis, 6a20moHis, HOPMOMOHIs, 2a30PiOUHHA Xpomamozpaqis,

naasma

Abstract. The aim of the work was to determine the peculiarities of the influence of the
autonomic nervous system on the relative content of unsaturated fatty acids in goat plasma lipids.
The experiment involved goats of the Zaanensky breed, of which three experimental groups were
formed using electrocardiographic analysis according to the Baevsky method and depending on the
tone of the autonomic nervous system: normotonics, sympathotonics, and vagotonics. The method of
gas-liquid chromatography was used to determine the percentage of unsaturated fatty acids in goat
plasma lipids. Thus, in sympathicotonic goats, which have a predominance of sympathetic nervous
system activity, a high percentage of unsaturated fatty acids in blood plasma lipids was noted:
linolenic (P<0.01), cis-4,7,10,13,16,19-docosahexaenocic (P<0.05), docosahexaenoic (P<0.001)
and arachidonic acids (P<0.001) compared to normotonic goats. In vagotonic goats, in which the
influence of the parasympathetic nervous system prevails, among unsaturated fatty acids in blood
plasma lipids, a low relative content of cis-4,7,10,13,16,19-docosahexaenocic (P<0.05), linoleic
(P<0.001) and arachidonic acids (P<0.001) was found compared to normotonic goats. The
established features indicate a significant effect of the tone of the autonomic nervous system on the
quantitative redistribution of unsaturated fatty acids in the composition of plasma lipids in goats.

Keywords: sympathotonia, vagotonia, normotonia, gas-liquid chromatography, plasma

ITocTanoBKka npo6JieMu. 3a OCTaHHI POKU KUIBKICTh MOKMBAHHSA MOJIOYHOT HMPOAYKIIT BiJl
Ki3 3HaYHO 3pociia 1 MOCTYNOBO 3pocTae. lle cTae MpUYMHOI aKTUBHOIO PO3BUJIKY JaHOI Taiysi
TBapUHHULTBA. HalOumpmmii mpiopuTeT y NbOMY HATA€THCA 30UIBIIEHHIO MPOIYKTUBHOCTI
MOTOJIB Sl Ta MOKPALEHHS SKOCTI BUXIAHOI MPOAYKIi. s bOro akTUBHO AOCITIJKYETbCS OOMiH
JOIAIB Y OpraHi3Mi Ki3, a caMe MOKa3HUKU >KUPHUX KUCIIOT Ta (GaKkTOpH, 10 MOXKYTh BIUIMBAaTH Ha
iX BMICT y KpOBi TBapHHH Ta y Moo [7, 8].

AHaJti3 ocTaHHIX J0ciigxeHb i myOaikauniii. 3a ocranni 50 pokiB BUPOOHUIITBO MOJIOYHOL
NpONyKIii BiA Ki3 3pocio a0 53% i npomowxye HapouryBarucs. Cepen KpaiH, 110 HallaKTUBHiILIE
PO3BHBAIOTHCA y IIHOMY HAINpPsIMKY A3is TIOCIJae TepIe MICIe, a BKe 3a Hel CiayloTh Adpuka,
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€Bpona, AMepuka [9]. Haltuactimma npoaykiiisi, o BUPOOISETHCS KO3TIOTO MOJIOKA, ITPEACTABICHA
y BUIVISIII HOTYpTiB, cUpY, psbKaHKU. BinMidanocs, 1Mo Ko3s4e MOJIOKO € TapHUM JKEPEIOM KHUPIB
Ta OuKiB. DepMu, 110 3a0€3MeTyI0Th HAJAXOMKEHHS I1€1 TPOAYKIIii, CTABISITH 32 OCHOBY 3aBIaHHS 3
MMOKpAIEHHS SKOCTI CHpOBUHH [5]. HalironoBHIIMIA MOKa3HUK, SKUA QITypy€e Y IbOMY HaMpSMKY, €
BMICT JKUPHUX KHCIOT. SIKIIO TOpIBHIOBaTH MOJIOKO, OTpPHUMaHe BiJ KOpIB Ta Ki3, TO
CIIBBiIHOIIEHHS HACHYCHUX 1 HEHACUYCHUX JKUPHUX KUCIOT Oyne Binpizastucs [4]. [Ipoaykiis Big
KO3IBHHIITBAa KOPHCHIIIA, OCKIIBKMA MICTHTh OUTBIIY KUIBKICTH MOJIHEHACHYECHUX JKUPHUX KHUCIIOT,
SIKI 3a0e3MeuyroTh CHJIOTCHHUH CHHTE3 O10JI0TiYHO aKTHMBHUX PEUYOBUH Ta 3amobirarTh
HaKONMYCHHIO B OPTraHi3Mi HaJIUIIKY X0JiecTepoiry [6].

Ha oOmiH nimifiB Ta KOHIEHTPALi0 LUX PEUOBHH Y KpPOBI BIUIMBAE DALiOH, YMOBHU
yTpUMaHHA, (PYHKIIIOHAIBHUH CTaH CHCTEM OpraHi3my, ocoOnMBO TpaBHOI TOomo. B miii poborti
PO3IIISIIA€THCS POJIb AaBTOHOMHOI HEPBOBOT CHCTEMH y 3a3HaYEHUX Ipouecax. Bigninu miei HepBoBOi
CUCTEeMH — CHMIIaTUYHUNA 1 TapacUMOATUYHUI 3aBASKU Y3TOKEHOMY BIUIMBY Ha OpraHi3M
KOperyloTh 00MiHHI mporecy. CUMIIaTHYHA HEPBOBA CUCTEMA B a/IaNlTallii OpPraHi3My 10 CTPECOBOTO
dakTopy CcHpusi€: MiIBUIICHHIO AKTUBHOCTI CEPLEBO-CYIWHHOI CHUCTEMH, MOCHUIIIOE TIPOLECH
PO3IIEIIJICHHS MOXKUBHUX peuoBHH Ta iH. [lapacumnarnyHa Mae MpOTWIEKHY (YHKIIO — BOHa
CIHOBUIBHIOE aKTUBHICTH CEpPIIEBO-CYAMHHOI CUCTEMH, aKTUBYE MPOIIECH TPABJICHHS Ta CHIOT€HHUN
CHHTE3 BaXJIMBHUX /s opraHizmy pedoBuH [8, 10]. Lli cucremMu mpamio0Th 37aroKeHo, IIo
3a0e3mnedye aaanTaililo OpraHi3aMy J0 €HJOT€HHHMX 3MIH Ta MIHJIMBUX YMOB JOBKULISA. BomHoudac
KOXKHA TBapWHa Ma€ 1HIUBIAyallbHI 0COOIMBOCTI 11010 (DYHKIIOHYBaHHS aJanTalliiHUX MEeXaH13MiB.
I3 11bOro BHUIUIMBAE BaXJIMBA POJIb PETYIATOPHA POJb TOHYCY aBTOHOMHOI HEPBOBOI CHUCTEMH,
3aBIISIKU SIKOMY 3QJICXKHO BiJ ITepeBary BIUTMBY CHMIIATUYHO] 1 MapacuMIaTHIHOT HEPBOBOI CHCTEMH,
yCiX TBapuWH MO)KHa PO3MOAUIMTH Ha TPU TPYHNU: HOPMOTOHIKM, CHUMIIATOTOHIKM Ta BarOTOHIKH.
Oco6aMBOCTI BIUIMBY TOHYCY AaBTOHOMHOI HEPBOBOI CHUCTEMM CIiJl BpaxOBYBaTW MpHU aHai3i
MOKa3HUKIB roMeocTasy [2, 3].

Metoau mociimkeHnsi. Marepian il JOCHTIPKEHHS BIIOUpaId Y Ki3 TTOPOIU 3aaHEHChKa
Ha 0a3i MpuBaTHOI MOJOYHO-TOBapHOi ¢epmu c. Kusaruninok, Jlyupkoro paiiony, BonuHcbKOi
obnacti, Bpoaok 2022—2023 pokiB. J{i1s1 BUKOHaHHS JOCITIKEHHS MONEpeaHbOo Oyno BiiOpaHo
TBapUH OJHOTO BiKY, IPOBEIEHO KIIIHIYHE OOCTEKEHHS JJIsl MiATBEP/UKEHHS CTaHy 3/10pOB’S Ki3 B
kitbkocTi 60 TomiB. Hactymamm ertamom Oyno ¢opMyBaHHS TOCTIIHUX TPyI 13 BimiOpaHOTO
MOTOJTIB’ 51, IO BIAMOBIATIO KPUTEPISIM MPOBEACHHIO TOCITITY.

Hocninni rpynu TBapuH (opMmyBaau 3a JONOMOTOIO  BapialiifHO-ITyIbCOMETPHUYHOTO
JOCTIDKeHHST 3a MeToaukolo baeBcbkoro. Ki3z po3moaiauiau BiANOBITHO 10 TOHYCY aBTOHOMHOI
HEPBOBOI peryisiiii Ha TpHW JOCHIAHI TPYMU MO I 'STh TOJIB: CHMITATOTOHIKH, BAaroTOHIKH Ta
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HOpPMOTOHIKU. [lanuii momin 0a3yBaBCsl Ha €IEKTPOKAPAIOIOTIYHOMY JTOCTIIKEHHI 3 ypaxyBaHHSIM
HACTYIIHUX TOKa3HMKIB: Moma (Mo), ammiityna momau (AMo), BapiamiiiHuii po3max (Ax),
aBTOHOMHMI noka3HUK putMy (AIIP), ingexc aBToHOMHOI piBHOBaru (IAP) ta ingexc nanpyru (IH).
KpoB BinOupanu 3paHkKy 4epe3 4 TONMHM TICIS TOMIBIL 3 SIPEMHOI BEHH, BHKOPHUCTOBYIOUH
CTepWIBHUM HIMPUIL 13 TemapuHOM y po3paxyHKy 3 kparmii 1% pozunny renapuny Ha 10 Mi1 Kposi.
TpancropTyBaHHS OTpUMaHUX P00 BUKOHYBAJIOCSA Y TEPMOKOHTEHHEpi 3a Temneparypu +4°C. s
OTpPUMaHHS IJIa3MH KPOB 3 aHTUKOATryISIHTOM HeHTpudyryBanu npu 2000 06/xB ynpomosx 10 xs.
Exkcrpakiiito mimiaiB i3 mia3Mu KpoBi Ki3 BUKOHYBaJIM 3a MeToaukoro Pomya [1]. Xpomarorpadiune
JOCIIDKEHHS 3iHcHIOBaM 3a aornomoror xpomarorpady Trace GC Ultra (CIIIA) 3 mosym’siHO-
10HI3aI[IHUM JIE€TEKTOPOM.

BuKk/1ag OCHOBHOIO Marepiajy. AHaNi3yloud BiTHOCHUH BMICT HEHACHYEHHUX >KUPHHUX
KHCIIOT Yy JIiMiJIaX TUIa3MH KPOBI Ki3 BCTAHOBJICHO, 1110 HAHCYTTEBIIINIA 3arajJbHUI 00’ €M CKIIaaloTh
TaKi KHUCIIOTH, SIK: OJICTHOBa, JIIHOJEBa, JIIHOJIGHOBA, apaximoHoBa Ta 1ic-4, 7,10, 13, 16, 19-
noKo3arekcaeHoBa. Haif0inpmuii BMicT oMera-3 )UpPHUX KHCIOT (iKCyBaJId B CHMIIATOTOHIKIB. Tak,
Yy CHMIATOTOHIKIB piBEHb JIIHOJEHOBOI KHCIOTH y IuiasMmi kpoBi B 1.3 pasza Bumie, HiX y Ki3
HOPMOTOHIKIB, 110 cTaHOBHUTH 1.334+0.05% (P<0.01). Kpim Toro, HalOGinbmInii BiICOTKOBUN BMICT Y
CHUMIIaTOTOHIKIB BiJMIYalyd MO0 JOKO3alleHTa€HOBOI Kuciotu (B 1.6 pa3a), sSKUil CTaHOBUB
0.34+0.01% (P<0.001). Ymicrt mic-4, 7, 10, 13, 16, 19-noko3arekcacHOBO1 KHCIOTH Oinbine B 1.2
paza y ki3 3 cummarotoHiero 0,94+0,04% (P<0,05) BimHocHO HOpMOTOHIKIB Ta B 1,5 pasa
HOPIBHSHO 3 TakuM y BarotoHikiB 0,64+0,01% (P<0,05). OTxe, TBaprHHU 3 MEPEBAror MPOLECIB
CUMIATUYHOI HEPBOBOI CHCTEMHU Malli HAWOLIbIN MOKa3HWKH HEHACHUYEHUX XUPHUX KHCIOT, 110

HaJeXarhb 10 POAMHH OMera-3 »KUPHHUX KUCIOT (puc. 1).
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EHopmoTOHIKM B CHUMNaToTOHIKM B BaroToHikn

Pucynox 1 - Bmiet omera-3 ;kupHuX KHcJI0T (%) y dinigax njaa3mMu KpoBi B Ki3 10CJHiIHUX rpyn
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Bucokuii BMicT omera-3 SKMpHHX KHCIOT Yy JOCHTIHOI TPYNHd CHMIIAaTOTOHIKH, SKI
XapaKTEePU3yIOThCS CHIIBHINIOW AKTUBHICTIO CHMIIATHYHOI HEPBOBOI CHUCTEMH, CBIIYUTH TIPO
OUTpIIy AaKTHBHICTh OOMIHHMX IIpoleciB B oprasi3mi. lLle moscHIOeTbCS (QyHKLIOHATBHUMU
0COOJIMBOCTSIMHM JIaHOTO BIAJLTy aBTOHOMHOi HEpBOBOi cucrteMu. CHUMIIaTHUYHAa HEPBOBAa CHUCTEMa
crpusie 30UIBIICHHIO TMPOIECIB PO3IICIUICHHS IMOXUBHUX PEYOBHH Il 30aradeHHs OpraHizMy
HEOOXiZHOIO eHepri€ro, A 30ajlaHCyBaHHS CTaJOCTI TromeocTa3y. BpaxoByrounm 1e Mu
CIIOCTEpIraii 3pOCTaHHS BMICTY OMeEra-3 J>KUPHHX KHCIOT, IO CBIIYUTH NP0 IiABHINCHHS
MeTa0OJIIYHUX MPOIIECIB Yy OpPTaHi3Mi JaHWX TBapWH. TakoXK MM BiIMIYa€MO, IO KO3H 3 TEpeBaro
aKTUBHOCTI CHUMIIATUYHOI HEPBOBOi CHUCTEMHU MAlOTh OuIbII 30YyIKEHY HEpPBOBY CHCTeMY. Sk
MOKAa3HHUK 1IbOTO MOYKHA CTBEPPKYBATH HA MiJCTaBI BUCOKOTO B MOPIBHSIHHI 3 IHIIMMHU TBapUHAMU
BMICTY JOKO3areKCacHOBOI KHCIIOT, SIKa BIJIIrpa€e BAXKJIMBY POJIb Y 3a0€3MEUCHHI Mepeadi HEpBOBUX
IMITYJIbCIB.

Posmismaroun BiICOTKOBUM BMICT OMera-6 »KHpPHUX KHCIOT OyJ0 BHUSBIEHO, IO BMICT
JIHOIEBOT KHCIOTH Y IJIa3Mi KpOBi Ki3 i3 BaroTOHI€I0 € HAWMEHIIUM ITOKa3HUKOM Cepel YCix
nocmigaux rpyn (P<0,001) i cranoBute 20,69+0,19%. PiBeHb apaxigoHOBOI KHCIOTH y IUIa3Mi
KpOBI1 Ki3 BIIHOCHO TBapuH Ipylnu HOPMOTOHIKIB B 1,2 pa3a Bumle y cummnaroroHikis (7,75+0,15,
P<0,001) ta B 1,2 pa3a menme y BarotoHikiB (5,58+0.11, P<0,001). Ilic-8,11,14-eiiko3arpieHOBa
KHCJIOTa Maja HaiOiIbIIMI BiICOTKOBMH BMICT y Ki3 i3 BarotoHiero y 2,1 pasza (0,15+0,01%,
P<0,001) nopiBHAHO 3 HOpMOTOHIKaMu. [lOKa3HMKM HEHACHMYEHUX YKUPHUX KHUCIOT Y TBapHH 3
NepeBaror0 MapacUMIAaTHYHOI HEPBOBOI CUCTEMHU, HacaMIepes, oMera-6 >KUpHUX KHUCJIOT Y JIimigax

IUTa3MU KpOBi Oy/M HalMEHIIMMH Cepesl IHIIUX JOCTIAHUX Ipy1 (puc. 2).
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EHopmoTOHIKM B CHUMNaToTOHIKM B BaroToHikn

Pucynox 2 - Bmict niHo1eBol Ta apaxiZzoHoBoI KHCJIOTH Yy Jimifax mia3mMu Kposi ki3 gocainnux rpyn, %
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AHaI3yIOYN TIOKa3HUKH BMICTY OMera-6 >KHpPHUX KHCJIOT HaMu OyJl0 BCTaHOBJICHO, IIIO
TBapHUHU 3 MEPEBaro aKTUBHOCTI MapacHUMIIATHYHOI HEPBOBOI CHCTEMH Malld HAMEHIIMK BMICT Y
opranizMi. BpaxoByroun Te, IO NaHHWI BiJJiT aBTOHOMHOI HEpPBOBOI CHCTEMH BIINOBigae 3a
MPOLIECH, 110 € MPOTUJICKHUMHU CUMITAaTUYHOT HEPBOBOI CHCTEMH, IepeBara BIUIMB BaroTOHIi K MU
BIIMIYa€EMO Ma€ 3HA4YHy pOJIb y KOHLIEHTpalii He3aMIHHMX >XKUPHUX KHUCJIOT. bepyuu n0 yBaru
JHOJEBY KHCIOTH y TBapHH 3 MEPEBAror0 BIUIMBY MapacUMIATUYHOI HEPBOBOI CHCTEMH MAaEMO
HalMEHIIMI BMICT B MOPIBHSAHHI 3 IHIIMMH JOCIHITHUMHU rpyrnaMu. Jlana omer-6 >kMpHa KUCIIOTa
BiJIirpae BaXJIMBY POJIb Y KOPETYBaHHI BMICTY XOJIECTEPOJITY, BIIOBITHO UMM O1JIbIIIa KOHIICHTPAITis
HOro TUM aKTHBHIIIE BUTPAYA€ThCSA JaHAa HE3aMiHHA >KMpHA KHUCIIOTAa. 3 ypaxyBaHHsS TOTO, IIO
napacUMIIaTHYHA CHUCTEMa BIUIMBAa€ Ha TPABICHHA Ta CHHTE3Y MOXHBHHX PEYOBHMH, MU
CIIOCTEpIraEMO BiJIOBITHE 3MEHIICHHS BMICTY JIIHOJEBOI KHCIIOTH, IIO0 AKTHBHO 3/IFOE€THCS Y
JTaHUX mporecax. BHacHiA0K bOro Mu MaeMO Taki pe3y/bTaTH BMICTY OMera-6 >KUpHUX KHUCIIOT.

BucHoBku. BctanoBieHo, 10 TOHYC aBTOHOMHOT HEPBOBOI CUCTEMU Ma€ iICTOTHUM BIUIMB Ha
BMICT HEHACHYCHHX >KUPHUX KHCJIOT Yy JiMiJax IuiasMud KpoBi Ki3. IIpo e cBimuuTh BUCOKHI
BIZHOCHMH BMICT ITOKa3HHUKIB JIIHOJIEHOBOI KHUCIIOTH, uc-11-elikomeHoBoi kuciory, nuc-8, 11, 14-
€HKO3aTPIEHOBOI  KHMCIIOTH, apaxiJIoOHOBOI  KHCJIOTH, JIOKO3alleHTaiHOBOI  KHCJIOTH, IIiC-
4,7, 10, 13, 16, 19-10K03areKCa€HOBOI KHCJIOTH Ta HHU3bKa KOHIICHTpAIS IMaJbMIiTOICTHOBOT
KHMCJIOTH, OJIETHOBOI KMCIIOTH Y TBAapUH 3 NE€PEBAroOl0 aKTUBHOCTI CUMIIATUYHOI HEPBOBOI CHCTEMU
MOPIBHSIHO 3 HOPMOTOHIKAMM 1 BaroToHikamu. [Ipum 1bOoMy, TBapuHHU, LI0 XapaKTepU3yBAJIUCS
MepeBarol0 BIUIMBY MapacHUMIIATHYHOI HEPBOBOI CUCTEMM, MajH OUIBIIMHA BMICT Yy CKJIal JIIMIJIIB
IIa3MH  KPOBI  MIPUCTONETHOBOT  KUCIOTH, 1uc-1l-efiko3eHoBOi kucimotu, 1wmc-8, 11, 14-
efiKko3aTpieHOBOT Ta MEHINI 3HAYCHHsI JIHOJIEBOI, apaximoHoBoi 1 1wmc-4,7,10,13,16,19-

JIOKO3areKCa€HOBOI KMCIIOT BIIHOCHO 1HIIUX JOCIIHUX IPYyI TBApPHH.
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MOKA3ZHUKN HEHACUYEHHUX ' KUPHUX KUCJIOT
Y MOJIOIII KOPIB 3A PI3HOI BETETATUBHOI PET YJIAIIII
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Anomauin. Mipicmooneinosa odcupna Kucioma y 6Ii0COMKOBOMY CHIBGIOHOUIEHHI MaAld
BUCOKI NOKA3HUK BIOHOCHO OOCNIOHOI 2pynu HOpMOmMOHIKI y cumnamomonikie (P<0,05) ma
sacomonikie (P<0,001). Ilanemimoneinosa ocupna Kucioma mana MeHWui NOKASHUKU GIOHOCHO
00CNIOHOI  2pynu HOPMOMOHIKI6 y Kopie i3 Oocnionoi epynu eacomonixie (P<0,001) ma
cumnamomonikie (P<0,001). Oneino6oi ocupnoi xuciomu y 6i0COMKOBOMY CHIBEIOHOUIEHHI
BIOHOCHO OOCTIOHOI 2pynu HOPMOMOHIKIB OVI0 HAUMeHule Y KOPI8 O0CIIOHOI 2pynu CUMNAMOMOHIKIG
(P<0,05). Jlinonesoi oicupHoi Kuciomu 6iOHOCHO OOCHIOHOI 2pynu Kopie HOPMOMOHIKIE 0)10
HatiMeHwe Y 00CaiOHOI epynu kopie éazomorikie (P<0,05), a naiibinvue 8i0HOCHO 00CTIOHOI epynu
Kopie cumnamomouikie (P<0,05). a-ninonenooi xcuproi xuciomu i0HOCHO 00CIIOHOT epynu Kopie
HOPMOMOHIKIE 0)Y10 HatimeHule y 00CHiOHoi epynu kopie eacomonikie (P<0,05) ma uaiibinbuie
BIOHOCHO Qocnionoi epynu cumnamomotnixie (P<0,05). Ompumani pe3yremamu 00CHi0NCEHHs
BHOCAMb HOBY THDOPMAYi0 NPo axmopu 6NIUBY HA HCUPHOKUCIOMHUL CKAAO MOJIOKA KOPI6, AKULL
0ydce BANCIUBULL HA CYYACHUX MOJLOYHOMOBAPHUX (hepMax ma HAO0A€ MONCIUBOCI Kpauje
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Kope2ysamu payion meapun, OJisi OMPUMAHHS Oilbul eqheKMUBHO20 pe3yibmamy no 6MiCmy HCUPHUX
KUCI0mM MOJIOYI.

Knrouoei cnoea: scyiini, xpomamoepais, ainiou, eapiayiiitha nyiscomempisi.

Abstract. Myristoleic fatty acid in the percentage ratio had high values relative to the
experimental group of normotonics in sympathotonics (P<0.05) and vagotonics (P<0.001).
Palmitoleic fatty acid had lower values relative to the experimental group of normotonics in cows
from the experimental group of vagotonics (P<0.001) and sympathotonics (P<0.001). Oleic fatty
acid in percentage terms relative to the experimental group of normotonics was the lowest in cows
of the experimental group of sympathotonics (P<0.05). Linoleic fatty acid relative to the
experimental group of normotonic cows was the lowest in the experimental group of vagotonic cows
(P<0.05), and the highest in the experimental group of sympathotonic cows (P<0.05). a-linolenic
fatty acid in relation to the experimental group of normotonic cows was the lowest in the
experimental group of vagotonic cows (P<0.05) and the highest in the experimental group of
sympathotonic cows (P<0.05). The obtained results of the study provide new information about the
factors influencing the fatty acid composition of cow's milk, which is very important on modern
dairy farms and provides an opportunity to better adjust the diet of animals to obtain a more
effective result in terms of fatty acid content in milk.

Key words. ruminants, chromatography, lipids, variational pulse oscillometry.

ITocTanoBka npodaeMu. SIKicTh MOJIOKA KOPIiB IOCUTh TICHO IOB’s13aHa 13 BMICTOM Yy HBOMY
KUPHUX KHCIIOT, OCOOJIMBO II€ CTOCYETHhCS ITOKA3HUKIB HEHACHYCHHUX J>KUPHUX KHCIOT Ta IX
CHIBBIHOIICHHS 13 HACHYCHUMHU >XUPHUMHU KucIoTamMH. ToMy BUBYEHHS (PaKkTOpIB BIUIMBY Ha
KOHLIEHTPAI[II0 KUPHUX KUCIIOT y OpraHi3Mi KOpiB 1 MOJIOLI € JOCUTh aKTyaJIbHUM IMUTAHHS AJIs
MOJIOYHOTOBapHOi ¢epmu [1, 5].

AHaJi3 ocTaHHIX AocjailKeHb 1 myOmaikauniin. Monoko MicTuth 3-5% XHpY 1 € BaKIMBUM
JDKEPENIOM Xap4yoBMX JiMiaiB i iioguau. Hamiuyersest monaa 400 pi3HOBUAIB )KMPHUX KHUCIIOT, L0
NpeCTaBJIeHl Y BUINIAI TPUIIILEpUIiB, GocomimiaiB i CHIHroMiMmiiB, SAKI MPUCYTHI Y MOJIOL, 10
JOCUTH CYTT€EBO 32 00’eMoM. 10 chOroAHIIIHKOrO Yacy BigomMo nonaa 4000 BUIB JiMmiziB, ki Oymu
3a(hikcoBaHi y HAYKOBHX 3alKCax. 3 TOAAJIBIINM PO3BUTKOM HOBHUX TEXHOJIOTIH KUTbKICTh BUBYEHUX
JIMIIHAX CIIOYK 3pOCTaTUME, 1110 BIUTMHE Ha TOJAIBITY OI[IHKY MoJioka |8, 9].

[Tpodinb >XUPHUX KHUCIOT MOJIOKA XapaKTEPU3YEThCS OUIBIIOI YacTKO HACHYEHHX
KHUPHUX KHCIOT 1 MEHIIO YacTKOI0 MOHOHEHAaCHUYEHHMX J>XKHPHUX KHCIOT 1 TMOJiHEHACHYEHHUX
KUPHUX KUCIOT. JKUpHICTh € HalOUIbII MIHJIMBUM KOMIIOHEHTOM Mojioka. OnHUM 13 (akTopis,
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SIKWW HAWOUTbIIIe BIUIMBAE HA WOTO MIHJIUBICTb, € PAIliOH TO/IBII KOpiB. CUCTEMH TOIBJII Ha OCHOBI
MacoBUII a00 BKIIOUEHHS 3€JIEHOI MacH 10 palioHy MOJOYHUX KOPIB y 3aMKHYTOMY PEXHMI
YTPUMaHHS MOKPAUIYIOTh >KUPHOKUCIOTHHUH CKJIaJ MOJOKa, I[I0 B TOAAJBIIOMY CIIPHSE
MO3UTUBHOMY BIUIMBY Ha 3JI0pOB’s JIIOAUMHU [6]. ¥V LbOMYy CEHCi B MACOBHUILHUX CHCTEMaxX BMICT
HacuueHHX xkupHUX KuciaoT (C12:0, C14:0 i C16:0) i omera 6/omera 3 (n-6/N-3) HUOKYHIA, a IEIKUAX
MOJIIHEHACUYEHUX KUPHUX KUCIOT Buluil HixK C18:3 (n-3) 1 C18:2 (muc9-tpanc 11; ko roropana
JHOJEBa KUCIIOTA), SIKa € BAXIUBOIO JUIS OpraHi3My JIIOAWHU. BKITIOUEHHS MacoBHINA B pallioH
MOJIOYHOI KOPOBH IOKpAIly€ MXHPHOKHCIOTHUM CKJaJ B MOJIOLI 3aBISKU 30UIBLICHHIO AEAKUX
KOPUCHHUX JUISl 3/10pOB’s JTFOAUHM KUPHUX KHUCJIOT, TAKUX K OMera-3 1 3MEHILIEHHs CI11BB1HOLICHHS
n-6/n-3[3, 4].

KopoBu 1oCcTaTHRO YacTo MiJIalOTHCS BIUIMBY HABKOJHMIIHHOTO CEPEJOBHINA Ta CE30HHHX
3MIH [IOTOAM B paMKaX MAaCOBUIIHMX CHUCTEM. Y KpaiHax 3 MOMIPHHMM KJIIMaroM KOPOBH HacyTbCs
IPOTSTOM POKY, 110 IPU3BOAUTH A0 Kpalloi MOKUBHOI SIKOCTI IXHBOTO MOJIOKA, HIX Y 3aMKHYTHX
cucremax. OmHak 3MiHa KIIMary CHpPUYMHWIA OLIBII €KCTpeMalbHI TOTONHI SBHINA, TaKi K
MiABUILEHHS TEMIIEPATYPH BIIITKY, TIOCYXH, 3aMOPO3KH HABECHI Ta CHJIBHI JOIIi, SKi BIUTUBAIOTH HA
PICT macoBuI 1 Yyac, JOCTYMHUI 1715 Bunacy. Tomy 1ii KJIIMaTU4H1 SBUIIA CTAIOTh OUTbII BaXKIIMBUMU
B KpaiHax 3 momipHuM KiimatoMm [9]. ExcrpemaibHi MOrofHi yMOBH MOXYThb BIUIMHYTH Ha
¢izionorito (BUTpaTtu eHeprii AJs TEPMOPEryJsllii, 3HWKCHHS CIIOKMBAaHHS CyXOi PEYOBHUHH Ta
3HMKEHHS! BUPOOHMIITBA MOJIOKA) Ta MOBEAIHKY MOJIOUHUX KOpiB. BECHOIO-BIITKY KOPOBU MOXYTb
CTpaXJaTu BiJ] TEIJIOBOTO CTPECY, LII0 BIIUBAE Ha BUPOOHMIITBO MOJIOKA Ta HOTO AKICTh. TernoBuit
CTpec 1HJIEKC TeMIepaTypd Ta BOJOIOCTi BHIIe 68 HEraTMBHO BIUIMBA€ Ha iXHE CAMOMOYYTTH,
BUPOOHUIITBO MOJIOKA, MOro BHXIJ 1 BMICT JKHUPY, @ TaKOX Ha MOJIOKO TOKa3aJy OLIbII BUCOKI
Bijcotku C18:2, C18:3 (n-3), C18:1 (oneinoBoi) B MOJIOLll, OTPUMAHOMY BJIITKY, IOPIBHSHO 3 TUMHU
B MOJIOLIi, OTpPUMaHOMY B3UMKY [2, 10].

Metonu nociigxennsi. JlocmimkenHs BuxkoHyBamucs y 2023 pomi Ha 06a3i MOIOYHO-
toBapHoi (hepmu TOB «OOpiit», Ha KOpoBax MOpPOAU YKpaiHCbKa YOPHO-psiba MOJOYHA B OJHY
JOCHIAHY TPpyIy TBapuH BXOAMWJIO I'SITh TOJIIB KopiB. JlociiaHi rpynu TBapuH (opMyBasivcs 3a
JIOTIOMOTO0  BapialifHO-MyJAbCOMETPUYHOTO  JTOCHIPKEHHsT 3a MeToAukoro baeBchbkoro 3a
noromoroto enekrpokapaiorpady Heart Mirror IKO (Yropmuua, Innomed). KpoB BimOupanu
3paHKy 4epe3 4 TOAMHM MICJS TOAIBIL 3 SPEMHOI BEHH, BUKOPHUCTOBYIOUM CTEPWJIBHUM HIMpHUIL 13
renmapuHOM y po3paxyHKy 3 kpamii 1% posuuny remapuny Ha 10 mur kpoBi. TpaHCOpTyBaHHS
OTpUMaHUX MNPOO BHUKOHYBAJOCA y TEPMOKOHTeWHepi 3a Temmeparypu +4°C. [lng oTpumaHHS
IUTa3MU KPOB 3 aHTUKOArYISTHTOM HeHTpudyryBanu npu 2000 06/xB ynpoaosx 10 xB. Excrpakiiito
JOiAIB 13 MJIa3MU KPOBI Ki3 BUKOHYBaJIM 3a MeTonukoro domua. XpomartorpadiuHe T0CIHiIKESHHS
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3niicHoBanu 3a gormomororo xpomarorpady Trace GC Ultra (CIIA) 3 momym’stHO-10HI3aItHUM
JETEKTOPOM.

Bukiaag ocHOBHOro Marepiaay. 3rifHO  CTAaTHCTUYHOTO  aHANi3y  pPe3yJbTaTiB
XpoMarorpadiuHOro aHallizy MOJIOKAa Ha BMICT HEHACHUYEHUX JXUPHUX KHCIOT BCTAHOBJICHO, IO
BMICT MIPICTOOJICTHOBOI KHCJIOTH Y JTOCTIAHOI TPyNH BaroTOoHIKiB Oyno Ounblie B MOPIBHSHHI 3
JOCHITHOIO TPYyNor HOpMOTOHIKIB Ha 22% (P<0,001), a y cumnaroronikiB OyB Oinbmuii Ha 7%

(P<0,05) (Puc. 1).
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3riIHO CTaTUCTHYHOTO aHaJi3y pe3yJbTariB XpoMarorpapiqHoro aHaiizy MOJIOKAa Ha BMICT
HEHACHYEHUX >KUPHUX KHUCIIOT BCTAHOBJEHO, 1[0 BMICT MaJbMITOJIETHOBOI KUCIOTH y TOCIiAHOT
IpyIU BaroTOHIKiB Oyll0 MeEHIE B MOPIBHSHHI 3 JOCJHIJHOIO TPYyNoOH HOPMOTOHIKIB Ha 21%

(P<0,001), a y cumnaroToHikiB 0yB MeHmui Ha 16% (P<0,001) (Puc. 2).
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3riIHO CTaTUCTUYHOTO aHANII3y pe3yJbTaTiB XpoMarorpadidyHOTO aHAII3y MOJIOKa Ha BMICT
HEHACUYCHUX JKHPHHUX KHCIOT BCTAHOBJICHO, IO BMICT OJICTHOBOI KHCJIOTH Y JOCITIIHOI TPYyIU
CUMIIATOTOHIKIB OyJI0 MEHIIIE B TIOPIBHSHHI 3 JOCTIIHOIO TPYIIOI0 HOPMOTOHIKIB Ha 3,6% (P<0,05)

(Puc. 3).
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3rifHO CTAaTUCTUYHOTO aHaNi3y pe3yJbTaTiB XpoMmarorpadidHOro aHaiily MOJOKa Ha BMICT
HEHACWYCHUX YKUPHHUX KHUCIOT BCTAHOBJICHO, IIO BMICT JIIHOJEBOI KHCIOTH y AOCTIIHOI TPYyNu
BaroTOHIKIB OyJI0 MEHIIIE B TIOPIBHSHHI 3 JOCJIIHOK IPynor HOpMOTOHIKIB Ha 19% (P<0,05), ay

CUMIMAaTOTOHIKIB OyB Oinbiuit Ha 6% (P<0,05) (Puc. 4).
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3riIHO CTaTUCTUYHOTO aHAII3y PEe3YJbTaTiB XpoMarorpadigyHOro aHami3y MOJOKa Ha BMICT
HEHACUYECHUX KUPHHUX KHUCJIOT BCTAHOBJICHO, 11O BMICT O-JIIHOJICHOBOI KUCJIOTH Y TOCIIAHOT Tpynu
BaroTOHIKIB OyJI0 MEHIIIE B MOPIBHSHHI 3 JOCTIIHOK TPYIOI HOPMOTOHIKIB Ha 46% (P<0,05), a 'y

cuMNaroToHikiB OyB Ounbmuit Ha 30% (P<0,05) (Puc. 5).
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BukoHaBImm aHami3 OTpUMaHUX JOCIIHKCHb Ta MPOBEICHHS OI[IHKA HAYKOBUX POOIT iHITUX
HAyKOBILIB BapTO BIAMITUTH, IO >KUPHOKUCIOTHUH CKJIaJl MOJIOKA JIOCHTh MIHJIMBHUM 32 CKJIaJIOM.
Tako BapTO BIJ3HAYMTH, IO HA BMICT JKUPHUX KHUCIOT BIUIMBAE JOCUTh Oararo (axkTopis, LI0
BapTO BPaxoOBYBATH IPH OLIHII MOJIOKA Ta po3po0Ill METOIB MOKPAILEHHS HOro XapuoBoi IIIHHOCTI.
ToMmy mpu OWIHII BIUIMBY pPaIioHy TOMIBII i3 3aCTOCYBaHHSM PI3HHX KOPMOBHX JO0AaBOK U KOPEKIil
SIKICHUX TIOKa3HHUKIB MOJIOKa BapTO BPaxXOBYyBaTH aBTOHOMHY HEPBOBY CHCTEMY IPH IIbOMY.

BucnoBku. BusHayeHo, 1m0 MipiCTOONIEIHOBA KHCJIOTa Y JOCIHIIHOI TPYMUd KOpIB 13
BaroTOHI€I0 Maja OUIBIIMN MOKa3HUK BITHOCHO JOCHIJHOI TPYHH KOpPIiB 13 HOPMOTOHi€0 Ha 22%
(P<0,001), a nocnigHa rpyna KopiB i3 CUMIIATOTOHI€0 Maia Ounbiuil BMicT Ha 7% (P<0,05). Bmict
NaJIbMITONETHOBOT KHCJIOTH Yy JAOCHIAHOI TPyNH KOPIB 13 BaroToHi€ero OyB MEHIIMH BIJHOCHO
JOCHIAHOI Tpynu KopiB i3 HopMmoToHiero Ha 21% (P<0,001), a y nmocmiiHoi rpynu KopiB 13
cuMIaToToHiero OyB meHmmit Ha 16% (P<0,001). BmicT oneiHOBOi KMCIOTH y IOCHIAHOI Tpynu
KOpiB 13 CUMIIATOTOHI€I0 OyB MEHIIMI BiJIHOCHO JTOCIHIAHOI TPYIH KOpiB i3 HOpMOTOHi€0 Ha 3,6%
(P<0,05). Iloka3HuKH JIIHOJIEBOT KHCIOTH Yy AOCHIAHOI TPyHH KOpIB 13 BaroTOHI€l0 Oyl MEHII
BIIHOCHO NOCHIAHOI Tpynu KopiB i3 HopmoTtoHii Ha 19% (P<0,05), a mocmigHa rpyma KopiB i3
cumnaroToHiero Ha 6% (P<0,05) 6inbri. BMicT a-niHONEHOBOT KUCIOTH Y TOCHIIHOT TPYIH KOPIB 13
BaroToHiero OyB meHmmii Ha 46% (P<0,05) BiZTHOCHO MOCHiTHOI TPyNH KOPiB 13 HOPMOTOHIEIO, a

JOCJTITHA TpyIa 13 CHMIaToToHier Oyina outemoro Ha 30% (P<0,05).
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Anomauin. 3a pezynomamamu OIOXIMIUHO20 OOCHIONCEHHS BCMAHOBNIEHO, WO 6MICm
3a2a1bH020 OLIKY, W0 NOPIBHIOBABCS BIOHOCHO 00CTIOHOI epynu HOpMOmoHikie (46,10+1,35 2/n) i3
30A1aHCOBAHUM  CUMNAMOBAZYCHUM — Oanancom 0y8 MeHWUM BIOHOCHO OO0CHIOHOI  epynu
cumnamomotikie (54,10+2,602/n) na 14,8% (P<0.01) ma na 18,1% menwuii 8i0HOCHO 00CNIOHOT
epynu eaeomonikie (56,30+1,90 2/n) (P<0.01). Bmicm anvbyminie, wo nopieHio8a6cs GiOHOCHO
00cnioHOI epynu HopmomoHikie (4,56+0,55 2/n) i3 30anancosanum cumnamosazycHum oanancom 06ye
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MEHWUM 8i0HOCHO 00CTIOHOI 2pynu cumnamomonikie (6,96+0,49 2/n) na 40,55% (P<0.001) ma y
1,5 pasu menwuil iOHOCHO OocniOHOi epynu eacomonikie (7,67+0,38 2/n) (P<0.01). Bmicm
KpeamuHiny, w0 NOpI6HIOBABCS GIOHOCHO OOCNIOHOI 2pynu HopmomoHikie (47,12+0,77) i3
30A1AHCOBAHUM CUMNAMOBAZYCHUM OANAHCOM 0Y8 MEHWUM BIOHOCHO OOCNIOHOI epynu MeHwull Ha
6,77% 6i0HOCHO OocnioHoi epynu eacomonikie (7,67+0,38 o/n) (P<0.001). Bpaxysasuiu
IHOUBIOYAIbHI  0COONUBOCMI OP2AHIZMY NMUYI MA BCMAHOBUBUIU MOHYC ABMOHOMHOI Hep808ol
cucmemu, U3HAYEHO, WO ABMOHOMHA HEPBOBA CUCMEMA MAE 6NIUG HA DIIKOBULI 0OMIH Y NMUYI.

Knrouoei cnoea: nmuys, 06in0K, aBMOHOMHA pe2ylAyis, Kpos, NPOOYKMUBHICHb.

Abstract. According to the results of the biochemical study, it was found that the content of
total protein, which was compared with the experimental group of normotonics (46.10£1.35 g/l)
with a balanced sympathovascular balance, was 14.8% lower than that of the experimental group
of sympathotonics (54.10+2.60 g/l) (P<0.01) and 18.1% lower than that of the experimental group
of vagotonics (56.30£1.90 g/l) (P<0.01). The albumin content, which was compared with the
experimental group of normotonics (4.56+0.55 g/l) with a balanced sympathovagal balance, was
40.55% lower than in the experimental group of sympathotonics (6.96+0.49 g/l) (P<0.001) and 1.5
times lower than in the experimental group of vagotonics (7.67+0.38 g/l) (P<0.01). The creatinine
content, which was compared with the normotonic group (47.12+0.77) with a balanced
sympathovagal balance, was lower in the experimental group and 6.77% lower in the vagotonic
group (7.67+0.38 g/l) (P<0.001). Taking into account the individual characteristics of the poultry
organism and establishing the tone of the autonomic nervous system, it was determined that the
autonomic nervous system has an effect on protein metabolismin poultry.

Keywords: poultry, protein, autonomous regulation, blood, productivity.

IToctanoBka mnpoOiaemu. binkoBuii oOMiH BiJirpae 3HA4Hy poOJb Y PO3BUTKY Kypew-
HECYYOK, IO 3HAYHOIO MIpOI0 BIMBaTMMe Ha iX npoaykTuBHicTh [3]. Beranosieno, mo 3a 4-6
TUXHIB JI0 NEepIIoi SHIEeKIaJku y NTHUIl B1AOYBAa€ThCS PO3BUTOK BTOPUHHUX PEHPOTYKTUBHHUX
opraiB Ta picT (oJiKyniB y sieuHuKy. HailOiibIi BUTpaTH eHEPreTUYHUX OpPraHidYHUX CHOIYK Ta
OiJIKka BUKOPHCTOBYETHCS CaMe€ y MepioJ aKTUBHOI sSMIEKIaaku. 3aBAsKH BAAJIOMY KOperyBaHHI
JaHUX CKJIAJIOBUX MOXHA MIATPUMATHU CTally MPOAYKTUBHICTH CTaJla 0COOJIMBO B MEPIIUN Mepiof
sitiekaaaka [5, 7]. Beranosieno, mo OUTOK i MPOAYKTHBHICTH MTHIN B3a€MO3AJICXKHI PO, IO
CBIIYUTH 3aKOHOMIPHICTb TpU 3pOCTaHHI OiKa y pamioHi 301IbIIYETHCS MPOLYKTUBHICTS.

BuBueHHs (GakTOpiB BIJIMBY Ha O1JIKOBUI OOMIH € Ba)KJINBUM HAIIPSIMKOM JOCIIJKEHHS 2, 6].
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AHaJI3 ocTaHHIX AOCTiTxKeHb i myOmikamii. 3acTocyBaHHS BEJIHMKOI KITBKOCTI OUTKa IS
MOKpAIIEHHs! MPOAYKTUBHOCTI NTHUIIl HE € CTOBIACOTKOBHM pimieHHSAM. OCKIIbKU JaHe MUTaHHS
noeqHye y codi nomarkosi ¢akropu [4, 13]. [lepmmm 3 AkuX € mUTaHHS OUTKOBOTO OOMiHY, BapTO
BpaxyBaTH, [0 OpPraHi3Mi Mae CUCTEMH PETYIIOBAHHS METa0OIIYHUX MpoleciB. Ipyrum nutaHHsM,
0 TIOCTAa€ TPH TMOJINIICHH] OLIKOBOrO OOMIHY € Te, M0 HaJAMiIpHE CHOXHBAaHHSI OUIKYy Ha
ntaxopabpukax crae MPUYMHOI ekoyoriyHoi mpobmemu [9, 11]. TloBepTrarouuch 1O MUTaHHS
CUCTEM, IO KOPEryloTh METaOONiIuHI MPOLECH BapTO BIAMITHTH HEHPOTYMOpalIbHY PETYIALII0.
Came mnoeaHana poOOTa HEPBOBOI CHUCTEMHM Ta TOPMOHI 3a0e3ledye MiATPUMKY TOMEOCTasy
opra”iamy. Bapro BiAMiTH, IO KOXKHa TBapWHA Ma€ I1HAMBIAyalbHI OCOOIHMBOCTI Iepeodiry
MeTabomiuHuX mporeciB. OCKUIBKA KOXKEH OpPraHi3M HE € 1IEHTMYHHM I1HIIOMY 11€HTH(IKyBaHHS
X BIIMIHHOCTEH JOCUTH BaKJIMBA, IO JOIIOMOXKE Kpaile 30aJaHCOBYBAaTH PAaIliOH TBAPHHU IS
MMOKpaIIeHHs MPOTiKaHHSA 0OMiHHMX Tporecis [10, 12].

BusHaueHHsI TOHYCYy aBTOHOMHOI HEPBOBOI CHCTEMHU MOJETIIUTh aHami3 IHAUBIAYaTbHHUX
0COOIMBOCTEH TBapHH, IO JOMOMOXKE Kpallle TOCIiHKyBaTh MEeTaOoIiYHi MpoIecH y opradizmi. B
MOJANIBIIOMY PO3YMIHHSI LBOTO MUTAHHA HAaJa€ BYCHUM (YHIAMEHT Ui MOKpPALICHHs mepediry
OOMIHHUX TPOLECIB y OpraHi3Mi TBapWHHU, L0 AJII BUPOOHHUIITBA CTaHE KEPEIOM HEOOXiIHOT
iH(hOopMaIlii 3aBISKU K1 MOKPAIIIThCs MPOAYKTUBHICTS [ 1, 8].

Metonn  jgociaimkenHs.  Jlns  QopMmMyBaHHS ~— JOCHIIHUX TPyl  BUKOHYBAIU
eJeKTpokapaiorpadiuHe JOCHIKEHHS 13 3allMCOM EJIEKTPUYHUX TOTEHIaiB Cepls MTHIll HE
meHme 100 xapzaionoriyHux iHTepBaiiB. Enextponm kapuiorpada po3mimryBaaud Ha B MicCLi
IUIEYOBUX 1 TOMUJIKOBHUX KiCTOK. BinOip KpoBi BUKOHYBasiu y Billi 4,5 MicAlli 13 MiJMKIPHOI BEHU
mieya, MICAs ToJoAHOI AleTH. Bu3HayeHHs 3arajbHOro OUIKY Ta ajdbOyMiHIB 1 KpeaTHHIHY
MIPOBOMIM 3a Jonomororo cnekrpodoromerpa LabLine-010 (ABctpisi) 1 Tect cucremy Bix TOB
«JIaboparopis I'panym» M. Xapkis.

Bukag ocHOBHOro MarepiaJy. 3a pe3ylnpTaTaMH aHajlizy BMICTY 3arajbHOro OUIKy Oyio
BCTAHOBJIEHO BIJIMIHHOCTI Yy TMOKa3HHUKaX Cepea JOCHIIHUX TPYyN TBApUH, 13 PI3HUM TOHYCOM
aBTOHOMHOI HEpBOBOI cucTeMu. JlociiiHa rpyna HOPMOTOHIKIB TOKa3HUKHU SIKUX OyIM OCHOBOIO Y
CHIBCTaBJICHHI 3 1HIIUMHU JOCTITHUMHU TPYMaMU MTHUIl OCKIIHPKK BOHU Malli 30alaHCOBAaHUN BIUIHB
CHUMITaTUYHOI 1 MapacCUMIATHYHOI HEPBOBOI CUCTEMH BM3HAYEHO, II0 y CUMIATOTOHIKIB BMICT OyB
outpmm Ha 23,19% (P<0.01), a y BarotoHikiB BMmicT OyB Ha 18,38% (P<0.01) (Puc.1).

3a CTaTMCTUYHOTO aHaNi3y pe3yJabTariB 010XIMIYHOTO aHali3y BMICTY albOyMiHIB y IJIa3MU
KpOBI MNTHUIl OyJ0 BH3HAUEHO BIAMIHHOCTI y TIOKa3HUKax OuIKoBoi (pakuii. Busnaueno, mio

MOKAa3HUKH Yy JOCIIZHOI TPYNH HOPMOTOHIKIB OyIH BIJHOCHO JOCIHIJHOI I'PYNH CHMIIATOTOHIKIB
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meHmmmMu Ha 40,55% (P<0.001). locniana rpyna BaroToOHIKK Majia OUIbIIWKA BMICT ajdbOyMiHIB MpU
MopiBHsIHHI 3 HOpMOTOHIKamu 1,5 pasu (P<0.01) (Puc.2).

[Tin uwac OioximMiuHOro aHaizy BMICTy KpeaTuHiHY, OyJl0 BCTAHOBJIEHO BIAMIHHOCTI Y
MOKAa3HHUKAX CEpe JIOCHITHUX TPYII MTHUIl, 3 PI3HUM TOHYCOM aBTOHOMHOI HEpBOBOI peryisiii. Tak
y JOCHiTHOI TpyNu HOPMOTOHIKIB MOKAa3HMKH KpeaTHHiHy Yy Bimi 4,5 micsui Oyaun Ha 6,77%

MEHIIMMH BITHOCHO JociigHoi rpynu BarotoHikiB (P<0.001) (Puc. 3).
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Pucynox 2 - BmicT aib0yMiHiB B IJ1a3MH KPOBi TOCTiTHUX IPyN NTHIL

binkoBuil 0OMIH nyke BaXJIUMBUU uid opraHizMy nrtuui. JlocTaTHS KUIBKICTh OUIKY
3abe3neuye CTaOUTBHUH NpPUPICT M’A30BOi Macu Ta 3picT mpoxyktuBHOCcTi [1]. s ouinku

011KOBOrO OOMIHY HaWKpaliuii METOIOM € OIliHKa Ol0XIMIYHMX MOKa3HUKIB. 3aBISKH HUM MOXHA
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Kpallle OLIHUTH aHa0oJIIuHI Ta KaTaboIIvYHI MPOIECH, M0 3a0e3MeYnTh OUIBII YITKIIIHKA TMPOTHO3 Y
NPOTHO3YBaHHI MPOIYKTUBHOCTI nTHLli [4, 6].

BucHoBKkH. BCTaHOBIEHO, IO TOHYC AaBTOHOMHOI HEPBOBOI CHUCTEMH Ma€ BIUIMB Ha
OunkoBHMA OOMIH y mnTHIll. Bu3HaueHO BiAMIHHOCTI Yy BMICTI OUIKOBHX (Dpakiiiii KpoBi Mix
JOCIIHUMH IpyllaMH TBapuH, a caMeé MIX HOPMOTOHIKaMH, BarOTOHIKAMHU Ta CHMIIQTOTOHIKAMHU.
HopmoToHikM Manu HaiiMeHI MOKa3HWKHA BMICTY 3arajlbHOroO OilKYy, anbOyMiHIB 1 KpeaTHHIHY.
Barotoniku manuii HaitOiIbIIMi BMICT O1IKY cepe JOCTiIHUX TPyl ITHII.
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Pucynox 3 - Bmict r100y:1iHiB y mi1a3Mu KPOBi J0CTiAHUX rpyn OTHI

BpaxyBaBmm  iHIUBITyaldbHI ~ OCOOMMBOCTI  OpraHi3My NTHI, MIAIPUEMCTBA IO
BUPOIILYBaHHIO Kypeii-HeCy4oK 3MOKYTh OLIbII e(eKTHBHIIIE 30a71aHCOBYBATH palliOH TOAIBII, 110
30UIBIINTH TPOIYKTUBHICTH BCHOTO MOrofiB’s. [lepcnexTrBa moaaabIoro T0CHIKEHHS MOJsATae y
BHUBYEHHI METO/IB KOpEryBaHHsI O1JIKOBOIO 0OMIHY Ta 3aCTOCYBaHHI MpernapariB HaHOAKBaxenariB 13

ypaxyBaHHS TOHYCY aBTOHOMHOI HEPBOBOI CUCTEMH.
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Hayionanonuu mexniunuu ynieepcumem Yxpainu “Kuiscokuii nonimexniunuul incmumym

imeni leopsa Cikopcokoeo”, Vkpaina

Anomauin. Y pobomi Oocniodceno 30amuicms 0aA3udi€8uUX MAKpomiyemie 00 CUuHmesy
NeKMUHONIMUYHUX — (hepMenmis, 8adCIUBUX OJisl PO3WENNIeHHs NeKMUHYy — CMPYKMYPHO20
noxicaxapuody KimMuHHUX CMIHOK pociul. Memoto OocniodceHus 6Y10 8U3HAUEHHS 0COOnUBOCmEl
pocmy ma nekmunasHoi akmusHocmi wmamie Trametes hirsuta 6 nosepxuesiii kynomypi. LlImamu
T hirsuta 338 ma 358 kynbmugyeanu Ha NeKMUHOBMICHOMY Cepedo8Uwi, cnocmepieanu 3a iXHim
pocmom ma euzHauanu iHoekc nekmunaznoi akmusnocmi (I114). Pe3ynomamu noxasanu, wo wmam
358 mas euwy weuokicme padianvHoeo pocmy, mooi axk wmam 338 Odemoncmpysas Oinvuiy
neKmuHazHy akmusHicms. Ompumani pezynomamu ceiouamo, wo wmam 1. hirsuta 338 moorce 6ymu
BUKOPUCIAHULL OJI51 NOOATILUUUX OOCHIONCEHb Y TUOUHHIT KYIbMYPI.

Knwuogi cnoea: 6azudicsi maxpomiyemu, Trametes hirsuta, weuoxicms pocmy, iHOeKc

NeKMUHA3HOT AKMUBHOCMI.

Abstract. The ability of basidiomycetes to synthesise pectinolytic enzymes important for the
breakdown of pectin, a structural polysaccharide of plant cell walls, was investigated. The aim of
the study was to determine the growth characteristics and pectinase activity of Trametes hirsuta
strains in surface culture. T. hirsuta strains 338 and 358 were cultured on pectin-containing
medium, their growth was monitored and the pectinase activity index (PI1A) was determined. The
results showed that strain 358 had a higher radial growth rate, while strain 338 showed higher
pectinase activity.. The results obtained indicate that strain T. hirsuta 338 can be used for further
research in submerged culture.Keywords. basidiomycetes, Trametes hirsuta, growth rate, pectinase

activity index.

IToctanoBka mpoOaemu. ba3unuieBi MakpomilleTd — OAHA 3 HaWPI3HOMAHITHIIIMX TPyI
rpubiB, sKi 34aTHI JO0 CHUHTE3Y TIAPOJNITUYHUX (QEpMEHTIB, BKIIOYAIOUM TMEKTONITUYHI abo
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nektuHasu [1]. lekTHHa3W KaTani3ylOTh PO3LICIUICHHS MEKTHHY — CTPYKTYPHOTO MONiCaxapHiy
KITUHHUX CTIHOK pociuH [2]. Lli depMeHTH BHUPI3HSIOTHCS HIMPOKUM CHEKTPOM 3aCTOCYBaHb B
PI3HUX Talxy3sfX HPOMHUCIOBOCTI, B TOMY YHCIi Xap4oBiii i TEKCTHJIbHIN. BaXIMBICTh MEKTHHA3
MoJIsSITa€ 'y TOJIETIIEHHI OOpOOKM POCIMHHOI OioMacH, IO € TEPCIEKTUBHUM HAMPSMOM IS
MOKPAIIEHHS TEXHOJIOTiH 010KOHBEPCii Ta BIPOBAKCHHS €KOJIOTTYHO YHCTUX BUPOOHUITB [3].

HaykoBuii iHTepec 10 NEKTHHOMITHYHHX (epMEeHTIB Oa3uIi€eBUX MaKpOMILIETIB
0OyMOBJICHUH HEOOXiJHICTIO TOUIYKY HOBHX, OUIbII €(EKTHBHHX IPOAYIEHTIB MEKTUHA3 IS
3aCTOCYBaHHS Yy IMPOMHCIIOBHX Ipolecax. InmeHTudikamiss Ta JOCHIDKEHHS INTaMiB 0a3HIi€BUX
MakKpOMIIIETIB, SKi 37aTHI CHHTE3yBaTH NEKTUHOMITHYHI (EPMEHTH, MOXYTh BIIKPUTH HOBI
NEPCHEKTUBH Y iX BHKOPUCTaHHI MJIsi TNepepoOKM NEKTMHOBMICHOI CHUPOBUHH, 30KpeMa Yy
BUTOTOBJICHHI XapUOBHX MPOIYKTiB, KOPMIB JUIsl TBApHH, OiOMaanBa Ta Y BUPOOHHIITBI €KOJIOTIIHO
yrCcTUX Marepiaiis [4, 5.

TakuM 4YKMHOM, THMTAaHHA CKPHHIHTY BUJIB, $Ki JEMOHCTPYIOTh HaWBHIY aKTHBHICTb,
3aJIMIIAETHCS AKTYaJIbHUM.

AHaJi3 ocTtaHHix aociaimkenb i myoOuaikauiii. [lepBUHHUII CKPUHIHT MIKpOMILIETIB Ha
3ATHICTh MPOAYKYBaTU MEKTONITUYHI (pepMeHTH (30KpemMa IMEKTHHA3HM) € KIIYOBUM €TalloM Yy
NOUIYKY INTaMiB JUIi BHKOPUCTaHHA B OiorexHonorii. IllMpoko 3acTOCOBYIOTbCS METOAU
KYJIbTUBYBAaHHS Ha CEPEJOBUINAX 3 TEKTHHOM SK €IWHUM JDKEPEIOM BYIVICHIO, ICIS YOro
(epMEeHTaTUBHY AaKTUBHICTh BHU3HAUaIOTh TYpOIAUMETPUYHUMH a00 BI3yaJlbHUMU METOJaMHU.
Binpmricts omyOikoBaHHX Tpallb 30CepekeHi Ha ackomimerax poxis Aspergillus ta Penicillium,
K1 TAaKOXK € MPOAYLEHTAMU NEeKTUHOMITHUYHUX (PEPMEHTIB.

Y nocmimkenni [6] i3ompoBani Bumum Aspergillus flavus, A. niger, A. ochraceous ta
Aspergillus sp. Oynu mporecToBaHi Ha 3AaTHICTH J0 CHHTE3y MEKTHHA3 3a JOMOMOTOI0 SIKICHOI
peakilii 3 BHUKOPHCTAHHSAM pO3YMHY HOAY, TYpOITUMETPHUYHOIO aHalizy Ta 3a YTBOPEHHSIM
PEeIyKYIOUUX IYKpiB Ticis 1HKYOYBaHHsSI KYJIbTYpaldbHOI DPIIMHM 3 PO3YMHOM IEKTHUHY. 30HHU
KJIIPEHCY, 3MEHILIEHHS ONTUYHOI TYCTUHH Ta 30LIbIIEHHS KUIBKOCTI PEAYKYIOUUX LIYKPIB CBIIUMIIN
PO HAsBHICTh NMEKTHHA3HOI aKTMBHOCTI YCIX JOCHIPKYBaHMX BUAIB. AHAJOTIYHUMU METOJaMU
OyJI0 BCTAaHOBJICHO HAsIBHICTB MEKTONITHYHOI akTuBHOCTI y Rhizopus sp. ta Trichoderma viride [7].

B poGori [8] ouinmmm mTamu A. Niger 3a aiaMeTpoM 30HHU TigpOJi3y NEKTHHY MiCIs
00poOku 4varok Ilerpi posunnom Jlroroms. HaitOneiie 3naueHHs npomemoHcTpyBaB Aspergillus
niger RD 3 - 53 £ 1,1 mm [8]. B cBoto depry y poborti [5] mpoBenaeHo orinky 262 i30/14TiB poay
Aspergillus 3a mokazHukoM Koe(ili€eHTY CHHTE3y MeKTWHa3 micias o0poOku vamiok Ilerpi 5 M

pozunrom HCI. HaiiGinpmri mokasHuku crocrepiranu i mramiB A. foetidus var. pallidus K-730,
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A. foetidus var. pallidus Ege-K-635, A. aculeatus K-355 ta A. aculeatus Ege-K-398: 2,5, 1,2, 3,5 Ta
1,0 BigmoOBiHO.

CKpHHIHT TIpOAYIEHTIB mekTuHa3 nposeAcHmidi Amilia K.R. Ta iH. moka3zas, mo i30matu
poniB Penicillium, Aspergillus, Fusarium i Trichoderma neMOHCTpyBajdu HaWOLIbII JlaMeTpH
YHCTUX 30H HA MEKTHHOBOMY arapi micisi 0OpoOKku po3uuHOM 1eTpuminy. Cepen HUX, MAaKCUMYM
1bOro 3HaueHHs — 3,44 — cnocrepirascs st Penicillium sp. [4].

Haromicte iHdoOpMamis mpo NEKTHHOJITHYHY AaKTHBHICTh 0a3uli€BUX MAaKpOMILETIB €
obMexkeHor0. Bimomo, 1o meski Buau Oa3uaieBHX MakpomineTiB, Taki sk Pleurotus i Trametes,
3/1aTHI 10 POCTY Ha CyOCTparax, 0 MICTITh NEKTHH, CHHTE3Y MEeKTOTITHYHUX (PEPMEHTIB, OCKIJIbKH
B IX IeHOMi HasBHI BiAnoBigHi pomuHu TeHiB [1]. HasBHI poOOTH, IO CTOCYIOTHCS BHBYCHHSI
(epMEeHTaTUBHOI ~ aKTMBHOCTI ~ MAaKpOMIIIETIB  TICIIsS  TOBEPXHEBOTO  KYJIBTUBYBAaHHS  Ha
JITHOILIETIOIIO3HMX Marepiaiax, 30kpeMa miogo Buaie Pleurotus pulmonarius, Trametes hirsuta ta
Phanerochaete sp. [9, 10]. IIpote ui mybGuikaiii He nepen0da4ar0Th MEPBUHHOTO CKPUHIHTY IITAMIB,
0 OCOONMBO BAXKJIMBO Yy IUIAaHYBaHHI TOMANBIINX JOCHIIKCHb. TakKMM YWHOM, BHBYCHHS
MEKTUHOJIITUYHOT aKTUBHOCTI 0a3MIi€BUX MAKPOMIIETIB B KYJIBTYPl € aKTyaJIbHUM HaIpsIMOM, IIIO
CIPUSATHME PO3MIMPCHHIO 3HAaHb NP0 1[I OpraHi3MU Ta IX TMOTEHIIHHE 3acCTOCYBaHHS Yy
010TEXHOJIOTIYHUX TIPOIIECaX.

MeTo10 po0OTH € JOCHIKEHHS pOCTy Oa3uIieBHX MaKpOMIIETiB Ta iX 3JaTHOCTI [0
CHHTE3Y MEKTHHOIITHYHUX (DEPMEHTIB Y MOBEPXHEBIH Ky/IbTypi Ha puKIiaai Trametes hirsuta.

Marepiaau i meroau. Y podorti Bukopucrano 2 mramu T. hirsuta (Wulfen) Lloyd: 338 ta
359, orpumani 3 Konekuii manunkoBux rpubiB IHctutyty 60Taniku iM. M.I. Xonomnoro HAH
VYkpainu (IBK).

lrtamu KyTbTHBYBaJM Ha MEKTHHBMICHOMY MENTOHO-APKHKOBOMY arapu30BaHOMY
cepenosuiii ckiany (%): nextun (0,5), menron (0,3), apixmkoBuii ekctpakt (0,2), KH2PO4 (0,1),
K2HPO4 (0,1), MgSO4-7H20 (0,025), arap-arap (2) [11]. Buxiane 3HaueHHss pH BCTaHOBITIOBAIN
Ha piBHI 5,0 £ 0,2. Yamku Ilerpi 3 kympTyporo iHKyOyBanmu 3a Temmeparypu 28 + 1 °C go
obpoctanHs Bciel Turomi yamku. [1logeHHO yIpomoBK BChOTO Yacy KyNBTHBYBAaHHS BUMIpPIOBAJIH
pICT MIlENiI0 B YOTHPHOX B3aEMOMNEPICHIUKYISIPHUX HampsMax. HampukiHii po3paxoByBalu

HMIBUJIKICTB padiansHoro pocty (ILIPP) 3a popmymnoro:

mpp="
T

ne R — 3miHa paaiycy KoJoHIi BiIHOCHO Moyatky (as3u JiHIHHOTO pOCTy, MM; T — TPUBAJICTh (hazu

JiHiiHOTO pocTy, ai6 [12].
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Hanpukinmi kyneruByBaHHS yamku Iletpi 3 kynbTyporo 3amuBaiu 1 % pozumHOM
HeTHATpUMETHIaMOH Opominy. Ilicis 1poro po3paxoByBajiM iHJIEKC MEKTHMHA3HOI aKTHMBHOCTI 3a
bopmyIoro:

ma=2r

M

ne Dr, Dy — miametp raio Ta Mitenito BianoBigHo, MM [13].

VYci eKCepuMEeHTH MPOBOJMIINCS B TPUKpaTHii moBropHOCTI. i cratucTuaHOl 00poOKH
JTaHUX BHKOPHCTOBYBaiM TecT JlyHkaHa. Pe3ynaprarm BBaKaaMCh CTAaTUCTUYHO 3HAYYIIUMH IPU
3HaueHH1 p < 0,05.

Bukiaaa ocHoBHOro marepiaiay. OTpumani pe3yabraTH CBigdaTh PO BiAMIHHOCTI Yy
pO3Mipax MIIeNiio B X0/i KylIbTUBYBaHHS (puc. 1).

SIKk BHOHO 3 pHCYHKY | IO MOYMHAIOUM 3 JpYyroi M0OM KyIBTHBYBAaHHS CIIOCTEPIraroThbCs
BIIMIHHOCTI Y pPOCTI JAOCHI/DKYBaHHMX IITamiB, a caMeé IIBHJALIMI PICT JIEMOHCTPYBaB ILITaM I.

hirsuta 358. [ToBHe oOpocTanns yamiku [leTpi num mramoM BifOynocs 3a 7 ai0, Toai sk T. hirsuta
338 —3a 8 nib.

T, ai6

Pucynox 1 — iunamika pocty mrami T. hirsuta Ha nekTHHBMiCHOMY cepeToBH LI

OTtpumaHi J1aHi Aal0Th 3MOTY PO3paxyBaTH MIBUAKICTh pajiajbHOTO POCTY JOCIHIIKYBAHUX

mramiB (puc. 2).
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PucyHnok 2 — lIBuakicts pagiajabHoro pocry mwramis T. hirsuta

3rigHo 3 orpuMaHuMu JqanuMu 3HaueHHs LIIPP takox Biapiszusutucs dus T. hirsuta 358 Bono
cknano 6,98 + 0,18 Mmm/n00y, mio Ginei, Hixk Ha 10 % B nopisusuui 3 T. hirsuta 338.
Ha mHacrymHomy erami Bu3Hayanu (EpPMEHTATHBHY AaKTUBHICTh 3a BU3HAYCHHSIM

CHIBBIIHOILIEHHS AiaMeTPy rajio pO3LICIICHOTo MEKTUHY JI0 JiaMeTpy Mirenito (puc. 3).

1.1 ~

o] |1
= b
0.8 T
1
0.7
0.6
338 358

Pucynox 3 — TlekTHa3HA aKTHBHIiCTH TamiB T. hirsuta

OO0uzBa 1mITaMU TaKOX JIEMOHCTPYBAJIU PI3HUN pIBEHb NMEKTHMHA3HOI aKTUBHOCTI. biibiie
po3spaxoBane 3HaueHHs ITTA Oymo ams T. hirsuta 338 i ckmano 0,95 + 0,06, o B 1,3 pasu Buile, Hix
g T. hirsuta 358.

BucnoBku. Y pe3ynbTari MpOBEACHUX JTOCTIHKEHh BCTAHOBJICHO, 110 OOWIBA JOCIIKYyBaH1
IITaMH  BIIPI3HSIOTHCSL 3@ IIBUIKICTIO POCTY 1 CHHTE30M MEKTHHOMITHYHUX (PEepMEHTIB Yy
MOBEepXHEBIH KynbTypi. s MOJANbIIMX JOCHIIKEHb—II0 BUBUYEHHIO MEKTHHA3HOI aKTUBHOCTI Y

DIMOMHHIN KyNIbTYpi TouinbHO oOparu mtam T. hirsuta 338.
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MILK PRODUCTIVITY AND BEHAVIOR INDICATORS
OF IMPORTED EUROPEAN CATTLE INHOT CLIMATE CONDITIONS
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Abstract. Cows of European selection in the conditions of Uzbekistan demonstrated a fairly
high potential for milk productivity during the third lactation. Milk yield of cows of group Il for
lactation 111 and later is significantly higher by 153.5 and 418.5 kg, milk fat yield by 5.9 and 13.5
kg, 4% milk yield by 149.7 and 339.6 kg, live weight by 62 and 59 kg than that of cows of groups |
and |11, respectively. Milk yield of cows of groups I, Il and |11 for lactation |11 and later compared to
lactation | increased by 601.3 kg (9.23%), 613.0 kg (9.21%), 352.3 kg (5.42%), respectively, and
they demonstrated a sufficiently high genetic potential for milk productivity. Holstein cows of
European selection in the conditions of Uzbekistan were characterized by close ethological
indicators with their peers of local selection, which indicates their good adaptability in new
breeding conditions. Cows of European selection were characterized by fairly good food activity
behavior, which contributes to the high manifestation of their genetic potential for milk productivity.
Cows of the experimental groups, regardless of origin, were characterized by high heat resistance,
which indicates a good level of their adaptability in hot climate conditions.

Keywords: dairy cows, milk yield, selection, behavior

Introduction. In Uzbekistan, dairy cattle breeding occupies a leading position in animal
husbandry and further development and strengthening of its breeding base is an urgent task.
Holstein cows have no equal in milk productivity. In recent years, animals of this breed of German,
Dutch, Austrian and Polish selection have been imported to Uzbekistan. Improving the adaptive
properties of imported cattle in new conditions of use is of paramount importance in the
manifestation of its productive qualities.

Therefore, the study of the productive and adaptive properties of dairy cattle is of great
importance in modern conditions of milk production. The biological and physiological needs of
animals are primarily related to feeding and rest. In highly productive cows, it is aso necessary to
give milk promptly during milking. These needs are manifested in behavioral reactions. In dairy
cattle, methods of keeping and herd hierarchy have a significant influence on them. [1-8].
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All this points to the relevance of studying the parameters of economically useful traits of
Holstein cows of different selections, as well as their behavioral characteristics.

Materials and methods. Three groups of mature cows were selected for research. Three
groups of cows were selected in the studies based on the analog principle. Group | included
Holstein cows of German selection, Group Il included Holstein cows, and Group 111 included Dutch
selection of the same breed of local selection, with 20 heads in each. Studies have been conducted
in the “Sut Bulogi” breeding farm of the Low Chirchik district of the Tashkent region, Uzbekistan.
Productive indicators of cows were studied by general received methods in zootechnics. Cows were
kept in the same condition, nutrition was the same too, milk productiveness, a live mass as well as
physiologic state were considered. The main economically useful traits of cows were studied using
methods generally accepted in anima husbandry. The behavior of cows was studied using the
method of V.I. Velikzhanin (2000), the heat resistance index — using the method of Yu.O.
Rauschenbach (1975).

Results and discussions. Holstein cows, regardless of origin, were characterized by a high
level of milk productivity (Table 1).

As shown by the data in Table 1, cows of European selection demonstrated a fairly high

potential for milk productivity in our conditions.

Table 1 - Milk productivity and body weight of cows per 111 and older lactation

Groups
Indicators 1 11
(units)

X 1Sx Cv, % X 4Sx Cv, % X 4Sx Cv, %
Milk yield (kg) 7112.5+68.1 5.32 7266.0+53.9 3.23 6847.5+147.7 4.39
Fat content in milk (%) 3.90+0.02 2.27 3.90+0.017 1.86 3.94+0.014 2.16
Milk fat yield (kg) 277.4+2.91 6.34 283.3+£2.17 3.33 269.8+5.77 4.86
4% fat-corrected milk 6934.7+72.7 457 7084.4+54.2 3.32 6744.8+144 .4 9.32
(kg)
Yield of 4% milk per
100 kg of body weight 1347.8+33.5 11.32 1234.24+26.7 9.81 1294.7+32.3 11.34
(kg)
Body weight (kg) 543.5+13.6 10.9 605.5+17.4 12.5 546.1+10.2 8.14

Analysis of the data in Table 1 shows that the yield of cows of group Il is 153.5 and 418.5
kg (P <0.01), the yield of milk fat is 5.9 and 13.5 kg, (P <0.05), milk yield 4% milk - by 149.7 and
339, 6 kg (P <0.05), body weight - 62 and 59 kg higher than that of groups | and Il cows. The
highest yield of 4% milk per 100 kg of body weight was observed in the group | of cows, which

produced 100 kg of body weight, respectively, by 113.6 (P> 0.01) and 53.1 kg more than their peers
57



of Il and 111 groups. The yield of I, Il and 11l groups of cows for 11l lactation as compared with |
lactation increased respectively by 601.3 kg (9.23%), by 613.0 kg (9.21%), 352.3 kg (5.42 %) and
they showed afairly high genetic potential of milk production.

When determining the direction of cow productivity and the efficiency of their use in adairy
herd, the indicators of milk yield per 100 kg of live weight are of particular importance. We studied
these indicators of cows in the experimental groups in terms of lactations. Table 2 shows the yield
of milk products per 100 kg of live weight of cows for the third and later lactations.

Table 2 - Milk yield and dairy products of cows of experimental groupsfor thelll lactation

Indicators Groups
I I Il
Milk yield (kg) 1308.6 1200.0 1252.9
4% fat-corrected milk (kg) 1347.8 1234.2 1294.7
Milk fat yield (kg) 51.04 46.79 49.37
Body weight (kg) 543.5 605.5 546.5

The analysis of the data in Table 2 shows that the milk yield per 100 kg of live weight in
cows of Group | was 108.6 kg (9.05%) and 55.7 kg (4.44%) higher, respectively, the yield of 4%
milk per 100 kg of live weight was 113.6 kg (9.20%) and 53.1 kg (4.10%) higher, and milk fat was
4.25% kg (9.08%) and 1.67 kg (3.38%) higher than in their peersin Groups Il and I1l. The highest
live weight was observed in cows of Group II, which was 62.0 kg (11.41%) and 59.0 kg (10.79%)
higher, respectively, then in cows of Groups | and I11.

In modern conditions of milk production, the study of cow ethology acquires full practical
significance. The study of behavioral reactions allows us to develop effective methods and improve
the conditions of feeding, keeping and increasing the productivity of cattle. Therefore, conducting
research on the ethology of dairy cattle acquires particular relevance in the development of the
industry. In this regard, we studied the ethological indicators of cows in the experimental groupsin
the most contrasting seasons of the year - in winter and summer. Table 3 shows the indicators of
cow behaviora in the winter period of the year.

It is evident from the data in Table 3 that in the winter period of the year cows spent from
821.4 to 844.1 minutes or from 57.0 to 58.6% of their daily time standing and from 618.6 to 597.2

minutes or from 41.4 to 43.0% of their daily time lying down.
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The greatest time was spent on eating feed by Holstein cows of local selection — 312.6
minutes, which is 21.7% of their daily time; for cows of groups | and |1 these costs were 334.4 and

353.06 minutes, respectively, or 25.3 and 24.5% of their daily time.

Table 3 - Behavioral response Holstein cows of experimental groupsin the winter

Groups
An act of behavior . I
in % of in % of in % of
minutes time of minutes time of minutes time of

day day day
Standing (general) 844.1 £15.0 58.6 842.8 £6.62 58.5 821.4 £8.78 57.0
including: 202.4 £7.47 14.0 203.4 £10.10 141 227.5+4.77 15.8
without action
Feeding 334.4+6.04 25.3 353.06+4.11 24.5 312.6+7.80 217
Watering 23.1+0.61 1.6 22.7+1.12 1.57 25.6+0.83 1.78
Ruminating in| 168.6+2.45 11.7 149.5+4 .35 125 144.0+5.09 10.0
standing
Comfortable
locomotion standing 21.4+0.98 1.49 21.1+£0.55 1.46 18.3+£1.66 127
Lying (genera) 595.9+6.80 41.4 597.2+7.24 415 618.6+8.97 43.0
including: 297.8+8.90 20.7 324.0+13.20 225 340.3+5.75 225
Ruminating  while
lying down
Lying down without
action 298.1+£5.88 20.7 273.2+7.94 19.0 278.3+4.07 19.3
Milking cows 20.32+0.70 141 19.64+0.40 1.36 19.26+0.77 141
Walking 51.62+2.34 3.56 51.94+2.22 3.60 53.2+1.95 3.59
Defecations 10.86+0.51 0.73 10.68+0.50 0.74 10.36+0.81 0.72
Urination 11.40+0.61 0.79 10.78+0.72 0.75 10.58+0.47 0.73

Cows of group | chewed feed while standing for 19.1 (P<0.001) and 24.6 (P<0.01) minutes
longer than their peersin groups Il and I11, respectively.

Comfortable movements of cows provide care of the body surface, it consists of licking the
body, scratching the body on hard objects. Cows of groups | and Il spent 3.1 and 2.8 minutes more
on comfortable movements, respectively, than cows of group I11.

There were no noticeabl e intergroup differences between the acts of defecation and urination
in cows.

We studied the behavioral indicators of cowsin the summer period as well (Table 4).

The analysis of the data in Table 4 shows that the time spent standing during the day by
cows of groups Il and Ill in the summer period increased by 18.6 and 32.6 minutes (P<0.01),
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respectively, compared to the winter period, while in cows of group | it remained amost at the same
level asin winter.

Cows of group Il spent 8.2 and 10.6 minutes longer on eating feed, respectively, compared
to their peersin groups | and I11.

Cows of group Il chewed feed the longest, their duration of rumination while standing was
8.93 and 2.25 minutes longer, respectively, then cows of groups | and I1I. However, the time of
rumination while lying down in cows of group I11 was 11.54 and 4.42 minutes longer than in groups
| and Il. The time spent lying down in summer in Group | was 18.04 and 10.64 minutes longer than
in Groups Il and 11, respectively. No significant intergroup differences were found between the

times spent on milking, walking, defecation, and urination.

Table 4 - Behavioral response Holstein cows of experimental groupsin the summer period

Groups
An act of behavior I I Il
in % of in % of in % of
minutes time of minutes time of minutes time of
day day day
Standing (general) 843.36 +9.0 58.57 861.4+8.22 59.82 854.0+£4.96 59.3
including: 220.88+7.63 15.33 218.5+6.04 15.17 216.6+7.45 15.04
without action
Feeding 323.0+4.77 22.43 331.249.18 23.0 320.6+6.53 22.26
Watering 25.4+1.1 1.76 27.7£1.49 192 30.40+0.81 211
Ruminating in| 164.72+8.23 11.44 173.65+8.09 12.06 171.4+4.85 11.90
standing
Comfortable
locomotion standing 19.48+1.38 135 20.96+1.11 145 21.48+1.69 1.49
Lying (general) 596.64+7.58 41.43 578.6+7.50 40.18 586.0+8.3 40.7
including:
Ruminating while | 328.78+9.35 22.83 335.9+6.96 23.33 347.14+6.12 24.11
lying down
Lying down without
action 267.86+6.86 18.6 242.74+8.60 16.85 238.86+4.65 16.59
Milking cows 17.98+0.60 1.25 17.68+0.62 123 17.64+0.76 122
Walking 53.0+1.91 3.68 52.34£2.02 3.63 57.6+1.9 4.0
Defecations 9.22+0.21 0.64 9.5+0.56 0.66 9.16+0.36 0.64
Urination 9.68+0.34 0.67 9.8+0.36 0.68 9.48+0.34 0.66
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In order to assess the level of adaptability to hot climate conditions, we studied the heat
resistance of cows in the experimental groups in the summer period (Table 5).

As the data in Table 5 show, the heat resistance index of cows of all groups in the summer
was quite high, which indicates good adaptive shiftsin our specific hot climate conditions. It should
be noted that the heat resistance index of cows of group |11 was 1.2 and 2.4 units higher than that of
cows of groups | and |1, respectively, but the difference was not significant.

In general, the data obtained in the studies are in good agreement with the results of Yu. O.
Rauschenbach et al. (1975). The authors recommend that in hot climate conditions, a heat resistance
index of 77-88 unitsin cattle is considered highly heat resistant and with such an index, animals are

capable of demonstrating high productivity.

Table 5 - Indicator s of the cow heat resistance index

Groups X + Sx Cv, % limit
| 87,52+2,07 4,74 82,32-92,32
I 86,32+3,24 7,51 78,32-92,32
1l 88,72+1,92 4,34 84,32-94,32

Conclusion. The Holstein cows of the European selection have a high genetic potential of milk
production and are distinguished by the ability to display it quite high in the specific conditions of
the hot climate of Uzbekistan. Holstein cows of all groups, regardless of origin, were characterized
by a high yield of natural and 4% milk, milk fat per 100 kg of live weight, which indicates their
pronounced dairy type. Holstein cows of European selection in the conditions of Uzbekistan turned
out to be close in behavioral indicators to their peers of local selection, which indicates their good
adaptability in the new breeding conditions. Cows of European selection are characterized by fairly
good feeding activity behavior, which contributes to the high manifestation of their genetic potential
for milk productivity. Cows of the experimental groups, regardless of origin, were characterized by

high heat resistance, which indicates a good level of their adaptability in hot climate conditions.
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BITPOBA/KEHHA CUCTEMHOI'O IIIAXOAY
J10 BAPOBHUIITBA BE3IEYHOI MPOAYKIIII TA EKOJIOTI3AIIL JOBKLLJIA

Kauyp I, 3006y6au suwoi oceimu opy2o020 (mazicmepcbkoco) pieHs.
Panonoea I.0., kanouoam citbCbKO2OCNOOAPCbKUX HAVK, OOYEHM

ryapolovairinall@gmail.com

Xepconcokuti OeparcasHuil azpapHo-eKOHOMIYHULL YHIGepcumem, Yxpaina

Anomauin. Y cmami osnaueno npobiemu upobHUYmMea 6e3neuHoi ciibCbKo2oCnooapcbKoi
npoodykyii ma pyx Yxpainu 0o €gponeticvkoeo 3enenoco xkypcy. Typboma npo 300pog'ss ipynmis,
MIHIMANbHE BUKOPUCMAHHA 3ac0o0i6 3axucmy pociud, 000podym meapuH, 3a00poHA uo00
BUKODUCMAHHA — CIUMYJIAMOPIE  pocmy  ma  HAOMIPHO20 — 3ACMOCYSAHHA — AHMUOIOMUKIS.
Bukopucmanusa cucmemu npocmedsicygaHHoCcmi npu 8UPOOHUYME] XapuO8UX NPOOYKMIE.

Kniouoei cnosa: Oe3NevHICTh TPOMYKTIB, XIMIYHI PH3UKH, MMECTUIHUIHE HABAHTAKCHHS,

010JIOTIYHI PU3UKH, TPOCTEIKYBAHICTb.

Abstract. The article identifies the problems of production of safe agricultural products and
Ukraine's movement towards the European Green Deal. Concern for soil health, minimal use of
plant protection products, animal welfare, prohibition of the use of growth stimulants and excessive
use of antibiotics. Use of traceability systemin food production.

Key words: product safety, chemical risks, pesticide load, biological risks, traceability.

ITocTanoBka npodiaemu. Y Mexax n1o0aabHOI 1HIIATUBY €BPONENCHKOTO 3€JI€HOr0 KypCy
(€3K) po3pobneno crparerito «Big naHy a0 croiy», sIKy Bxke iHTerpyBanu A0 CrinbHOI arpapHoi
nonitTuku €C.Y camiit cTparerii Haronomyerscs, mo «Bif 1any 10 croiy» - 11e ocHoBHa ifest €3K.
[Iporpama crnpsimoBaHa Ha BceOiuHE PO3B’S3aHHS MPOOJIEM MPOJOBOJIBIMX CHUCTEM, a KIIIOYOBa ii
IyMKa - HEpPO3PUBHHIA 3B'SI30K MK 37J0POBUMH JIIOABMH, 3A0POBUM CYCIIUTBCTBOM Ta 3IO0POBOIO
TUTaHETOIO.

VY crparerii #aerbcs mpo moTpedy mepexony A0 CTIHKUMX Mojeneld BHpPOOHHIITBA Ta
CHOXHMBaHHS MPOIYKTIB XapuyBaHHs. Lle Typ6oTa nmpo 370poB's IpyHTIB, MiHIMaJIbHE BUKOPUCTAHHS
3aco01B 3aXHUCTy POCIIHH, T0OpOOyT TBapHH, 3200pOHA MO0 BUKOPUCTAHHS CTUMYIIATOPIB POCTY Ta
Ha/IMIPHOTO 3aCTOCYBaHHs aHTHO10THKIB. L{i MOKa3HUKK BpaxOBYBaTUMYTh y MailOyTHIX TOProBUX

yrojiax MiX KpaiHaMH.
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AHaJi3 OCTaHHIX OCHiIKeHb i myOsikaumii. /[ns YkpaiHu - 1e NMEeBHUN MOIITOBX Ta
CTUMYII HE 3yIHHITUCS B MPOLIECaX €BPOIHTErpamii i afanTyBaTHCs 10 HOBUX KIIMaTHUYHUX BHMOT.
Sk 3a3HAYMB MIHICTp arpapHOi MOJIITHKHU Ta IPOIOBOJIbCTBA YKpainu Poman Jlemenko «Mu poGumo
aKIICHT Ha «PO3YMHOMY» BEJIEHHI arpoBHUpoOHHUIITBA. Harmi koMriaHii BIPOBaKYIOTh HAaWHOBIIII
TEXHOJIOT1i, IKi MiHIMI3YIOTh BIJIUB Ha HABKOJIMIITHE cepenoBuiie. HaBiTh B yMOBax 3HaAYHO HMKUYOT
JOCTYMHOCTI 10 (hiHAHCYBaHHS MU TOTOBI IpaimoBaTu pa3oM i3 €BponeiicbkuM Cor030M 3ayIs
JIOCATHEHHS <«GEJNIeHUX IIeld» KiaiMaTtuuHoi HeWrTpampHOCTi. Mu, sk 1 €C, mnepecuigyeMo
mparMaTuyHi LIl - 3a0e3MedyeHHs MPOJOBOIBYOT Oe3MeKH, MOCTYIHE Ta 340pPOBE XapyyBaHHS,
CTAJICTh 1 KJIIMAaTHYHY aJanToBaHICTh ycix jgaHok AITK» [1].

@opMyJIIOBaHHSI MeTH. YKpaiHa TMpaIoe HaJ CTAIUMH EKOJOTIYHHMH IHII[IaTHBAMH,
OCHOBHOIO METOI0 SIKMX € MiJABHIIEHHS OOI3HAHOCTI MPO METOAM i eQEeKTHBHI DPIIICHHS IS
BUPOOHUITBA OUIBIIOI KUIBKOCTI XapyoBHX MPOAYKTIB Ta NPUOYTKOBOTO TOCHOJApPIOBAHHSL.
depmepaM HEOOXIAHO YIPABISATH 3MIHOIO KIIIMaTy, BUKOPHUCTOBYBATH OIIAJIMBI TEXHOJOTII s
YHUKHEHHSI €po3ii TIpyHTY, BiJHOBIIOBaTH OIlOpPI3HOMAHITTSA, a TakKOX IepelMaTHcs 3MiHOIO
OYiKYBaHb 1 MOTJISAIB CIIOKMBAYIB HA CUTHCHKOTOCIIOAAPCHKI TEXHOJIOTI.

Bukiiax ocHOBHOro marepianay. VY CUIBCBKOTOCHOAAPCHKOMY BHPOOHMIITBI Ba)KIHBO
KOHTPOJIIOBaTH BUKOPUCTAHHS MECTHIM/IB, JOOPHB Ta IHIIUX XIMIYHHUX PEUYOBUH, SKI MOXYTh
HETaTMBHO BIUIMBATH HA SIKICTh IPYHTY, BOAM Ta KiHIIEBOI Mpoaykuii. ParionanbHe BUKOPUCTaHHS
LIUX pPEeCypcCiB Ta BIPOBAIKEHHS METO/IB OPTaHIYHOTO 3eMJIEpOOCTBA MOKPALIUTH SIKICTh MPOAYKIIIi.
VYkpaina cepes iHIIOro miarpumye nparieHHs €C 1010 3HWKEHHS MEeCTUIMIHOTO HaBaHTaXEHHS
Ta 3MEHILEHHS] HOPM BHECEHHS 100pHB.

XiMIYHI PEUOBHUHM, TaKl SIK MECTHUIUIH, TepOIUIN Ta JOOpHUBA, BUKOPUCTOBYIOTHCS ISt
MIJIBUIICHHST BPOXKaMHOCTI Ta OOpOTHOM 31 IMIKiTHUKaMH, aje iX HempaBuwibHE ab0 HaaAMIpHE
BUKOPHCTAHHS MOXK€ MaTH Cepio3H1 HACHiIKU. BUKOpHUCTaHHS XiIMIKaTiB KOHTPOJIOETHCS HA PI3HUX
PIBHAX:

1. JOTpUMaHHS HOPM 1 CTaHJIapPTIB.

. BUKOPUCTaHHS cepTU(IKOBAaHUX IMPOAYKTIB;
. IpaBUJIbHE JO3yBAaHHS Ta T€XHIKa 3aCTOCyBaHHs. CHCTEMH MOHITOPUHTY Ta 3BITHOCTI;

. 3aXHCT MpalliBHUKIB;

[ I SN S B \S]

. 3aXHCT HABKOJIMIITHBOTO CEPEIOBHUIIIA;

HamionaneHi Ta MikHapoaHi opranizauii (Hampukiazn, ®AO, BOO3, €C) BcraHoBmiu
CYyBOpl CTaHIapTH MLIOAO JAONYCTHMMX pIBHIB 3alUIIKIB Yy MPOAYKTaX XapuyyBaHHS.
CinbcbKOrocnogapcbki BUPOOHMKM TIOBMHHI CyBOPO JOTPUMYBAaTUCA IIMX CTaHJApTIiB, LI00
3a0€3MeUnTH CTIOKHBAUY1B O€3TMEUHOI0 MTPOTYKITIEIO.
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XimiKaTH, 110 BUKOPUCTOBYIOTHCS B CLIHCHKOTOCIIOIAPCHKOMY BUPOOHHMIITBI, TIOBUHHI OyTH
cepTrdikoBaHi Ta J03BOJICHI JJIs1 BUKOPUCTAHHS y BiAMOBiAHIN KpaiHi. 3a00poHeHi abo HeGe3neuHi
PEYOBHMHU HE TOBUHHI BUKOPUCTOBYBATHCH.

BukopucranHs XiMikaTiB MOBHHHO 3aCTOCOBYBATHCS CYBOPO BIJIOBITHO J0 pEeKOMEHAAII
BupoOHUKa. HagmipHe abo HEBIAINOBiIHE BUKOPUCTAHHS MECTULHIB 1 JTOOPHUB MPU3BOAMTH JIO
HAKOMHMYEHHS! TOKCHYHUX PEYOBUH Y IPYHTI, BOAL Ta POCIMHAX. TaKoXX Ba)KJIMBO BUKOPHCTOBYBATH
Cy4acHi TEXHOJIOTIi 3acCTOCYBaHHs, Taki SIK MOHITOPMHIOBI CHUCTEMH, TOYHE 3EMIIEPOOCTBO Ta
ABTOMATU30BaHI CHUCTEMH, 1100 3MEHIIUTH KIUIBKICTh XIMIKaTiB Ta IMABUIIUTH €(PEKTUBHICTH iX
BUKOPHCTaHHS.

BupoOHMKM TIOBHHHI BECTH UIiTKMH OOJIK BHUKOPHCTAHHS XIMIKaTiB Ha KOXXHOMY eTari
BUpOoOHMITBA. Lle 103BOJNSE KOHTPOIIOIOYMM OpraHaM IEpeBIipsATH JAOTPUMAHHS BCTAHOBIICHHX
CTaHJApTIB 1 HIBHJIKO BUSBIATU MOpPYLIEHHsS. Y 0ararbox KpaiHaX TakoXX po3poOJieHI CUCTeMHU
BiJICTE)KEHHS KUJIBKOCTI1 3QJIUIIKIB MECTULIUIIB Yy TPOAYKTaX.

BaxumBo morpumyBatHcs cTaHAapTiB Oe3neku mpu poOoTi 3 ximikaramu. [lpariBHUKH
CUIBCBKOTO TOCIOJApCTBA TOBHMHHI OyTM HaBYEHI BHKOPUCTOBYBAaTH NpPAaBWIBbHI 3aCO0HM
1HAMBIAYaIbHOTO 3aXUCTY (MAaCKH, PYKaBHUKH, KOMOIHE30HH ), 11100 YHUKHYTH LIKIJIJIUBOTO BILUIUBY
Ha 3/10POB'A.

XiMikaTH MOXYTh 3a0pyIHIOBaTH IPYHT, BOMY 1 TOBITPS Ta HETaTMBHO BIUIMBAaTH Ha
exocucteMu. OIHUM 13 CMIOCOOIB 3MEHIITUTH 1€/ BIUIUB € BUKOPUCTAHHS THTETPOBAHOTO MIIXOY 10
3aXHMCTy POCJIMH, IO BKJIIOYae O10JI0TiYHY OOpOTHOY 31 IIKITHUKaMM, CIBO3MIHY, OpTraHiyHi Ta
€KOJIOTIYHO YUCT1 100pHUBa.

Berepunapha Oe3neka BKIIIOUa€ yIpaBIiHHS Ta MOHITOPUHT 3/I0POB'Sl TBAPHH, 3a0€3MCUCHHS
0€31eYyHOro BUKOPHUCTAaHHSI BETEPUHAPHUX IpenapariB Ta JOTPUMAaHHS TIri€HIYHUX CTaHIapTIB Y
TBApUHHULTBI. PerynspHuii ormisi TBapuH, BaKIMHALISA Ta 1HII MPO(QUIAKTUYHI 3aX01 BIIrparoTh
BO)XXJIUBY pOJIb y 3aro0iraHHi 3axBOprOBaHHAM. Lle 0co0IMBO Ba)JJIMBO JUIsl 3aXUCTY BijJl 300HO3IB,
TaKMX SIK cuOipchka BUpa3Ka, CKa3 Ta NTAIIMHUN TPUIL.

Opniero 3 HalOUIBIIUX MPOOJIEM y BeTepUHApHIA MEIUIMHI € pallloHaJIbHE BUKOPUCTAHHS
aHTuOioTHKiB. HanmipHe a0o HempaBW/IbHE BHKOPUCTaHHS MOXE HPU3BECTH JI0 PO3BHUTKY
aHTHO10TUKOPE3UCTEHTHOCTI, III0 CTAHOBUTH 3arpo3y UIs 3/I0POB'S TBapuH 1 Jitozeit. Tomy BakiIMBO,
00 aHTHOIOTUKK 3aCTOCOBYBAJMCS JIMIIE 3a HEOOXIMHOCTI Ta BIAMOBIAHO 10 BETEPUHAPHUX
MIPOTOKOJTIB.

BinnoBinHe cepenoBHIlle BHPOIIYBAaHHS, BKJIIOYAIOYM YHCTI MPUMIIIEHHS, BEHTHJIALIO,

perynsipae npuOupaHHs Ta Ae3iH(EeKIlit0, MOXKe TOTIOMOTTH 3amo0IirTH MOMMPEHHIO 1H(PEKIIHHUX
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3axBOproBaHb. KpiM TOTO, CIiJl MPOBOAWTH PETYISIPHI MEPEBIPKH CTaHY 370POB'S, KOHTPOIIOBATH
YMOBH TOIBIII Ta JOCTYII JI0 YACTOI BOJH.

[nHOBawii B BeTepuHapii sSKi JO3BOJISATH 3aCTOCOBYBATH MPHHIIUI IPOCTEKYBAHOCTI:

1. biorexHonorii. HoBi BakumwHH, TEHHO-IHXXEHEPHI PINICHHS Ta METOAM T€HETHUYHOTO
TECTYBaHHsI JIONIOMArarTh €(HEKTUBHIIIE OOPOTHUCS 3 XBOPOOAMH Ta MiBUIIYBATH CTIHKICTh TBAPHH
10 1H(DEKIIIi.

2. ludposi TexHomorii. MOHITOPHUHT 3I0POB'S TBAPUH 3a JOMOMOTOI0 JTATUYMKIB T4 CHCTEMHU
LITYYHOTO 1HTEJIEKTY Ja€ 3MOry (pepMepChbKMM rOCHOAAPCTBAM CBOEYACHO pearyBaTH Ha Oynb-siKi
BIIXWJICHHS B TTOBEAIHII UM 370POB'T TBAPHH.

VY XapuoBHX TEXHOJIOTISIX OAHAKOBO BAXKIUBO MiATPUMYBATH OE3MEKY Ta SIKICTh MPOIYKTIB 1
nporeciB. CydacHi XapyoBi TEXHOJIOTil MOBWUHHI HE JIMIIE MAaKCHMi3yBaTH ITOKWBHY I[IHHICTh
IPONYKTIB, ane W 3abe3neuyBaru ixHIO Oe3meky Juisl crokuBadiB. Lle cTocyeTbest sK mepBUHHOL
00pOOKHM CHUPOBUHHM, TaK 1 KIHLIEBOTO HPOXYKTY. BUKOpHCTaHHS CydyaCHMX TEXHOJIOTIH, TaKHUX SK
nacTepusaiisi, ymeTpaduIbTpamiss Ta XoJiomHa 00poOka, MOXKe IOTIOMOTTH MiIBUIIMTH OE3IeKy
npoxykiii [2].

SxkicTh 1 6e3meKa KiHIIeBOrO MPOAYKTY 3HAYHOIO MipOIO 3aJIEKUTh BiJl SIKOCTI CUPOBHHH, 1110
BUKOPHCTOBYEThCS. BaknMBO  peTenbHO  MEpeBIpATH  MOCTadalbHUKIB  CHUPOBHHHM, 11100
MEPEKOHATHCS, 110 B TPOIIECi BUPOOHHIITBA HE BHKOPUCTOBYIOTHCS MPOAYKTH 3 BUCOKHM BMiCTOM
MEeCTUIIN/IIB, aHTUOIOTUKIB Ta 1HIIUX IIKIUIMBUX pedoBuH. CupoBuMHaA Mae OyTH TeEpeBipeHa B
naboparopii Ha BMICT XIMIYHHX 3aJMIIKIB, BaXKHX METaliB, TOKCHHIB Ta IHIIMX MHIKIATUBUX
KOMIIOHEHTIB, 1100 MoOkHa Oyso BUSBUTH HeOe3NeKy Ha paHHIA craaii BUpOOHMUITBA. [HIINM
BOKJIMBUM €TaIlOM € TIepepoOKa, BKIIOYAIOUN TEPMIdHY 00pOOKY (macTepu3alliio Ta CTepUITi3alliio)
JUIS 3HUILEHHS IaTOTeHHUX MIKPOOPTaHI3MiB, TAKUX K CaJIbMOHEJA, JIICTEPIisl Ta KUILKOBA MaINyKa.
KonTponboBaHuil yac i Temreparypa o0poOku 3abe3neuyroTbh MaKCUMaJIbHY Oe3MeKy MpoIyKTy 6e3
BTpPaTH TNOXMBHUX pedoBUH. KpioreHHi meromu oOpoOku, Taki SK yasTpaduibTpamis Ta
VABTPa3ByKOBa O0OpOOKa, TaKOX IIMPOKO BHUKOPUCTOBYIOTHCA JUIsl 30€pEKEHHS CBDKOCTI Ta
MO>KUBHOI IIIHHOCTI MPOIYKTY.

[TakyBaHHs Ta 30epiraHHs BiJIrparoTh BaXKJIMBY pojib y 3a0e3eueHi 6e3MeYHOCTI IPOIYyKTIiB
XapuyBaHHS. BUCOKOsIKICHA yIakoBKa MOXKE JOMOMOITH 3aXMCTUTH NPOAYKTH BijJ 3a0pyIHEHHS,
MPOAOBXKUTH TepMiH 30epiraHHa 1 30epertd cBUXKICTh. Hampukman, ymakoBka y Bakyymi Ta
1HEPTHOMY ra3i 3HM)KYE PU3HK OKHCIIEHHS Ta PO3BUTKY MaTOT€HHUX MIKPOOpPTaHi3MiB.

VYnpaiaiHHA XIMIYHUMHU Ta O10JIOTITYHUMHU PU3MKAMH i 4ac BCbOTO MPOIECY BUPOOHMIITBA
MPONYKIi € BAXIUBUM (HaKTOPOM. 3aJHUIIKU MECTUIUAIB 1 XIMIUHUX J100aBOK, sIKIi MOXXYTb OyTH
NPUCYTHIMHU B CHpPOBHHI Ta TOTOBIM NpPOAYKLIi, MOBHHHI KOHTPOJIIOBATUCS BIANOBITHO JI0O
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BCTAHOBJICHUX CTaHAAPTIB. BaXKJIMBO JOTpUMYBATUCS JOIMMYCTUMUX PIBHIB 3AJIMIIKIB TAKUX PEYOBHH
y KiHIeBOMY Tmponykri. Kpim TOro, ciijg mnepeBipsATH HasBHICTb Yy TNPOAYKTI MaTOreHHHX
MIKpOOpraHi3MiB, fKi BHKJIMKalOTH 0araro XBOpOO XapyoBOro MOXO/MKEHHS. BaximnBo
BIIPOBA/I’KYBAaTH METOAU KOHTPOJIIO MIKpPOOIOJOTTYHUX PU3UKIB, BKIKOUAIOUU PEryJsipHE TECTYBaHHS
Ha BCIX eTanax BUpoOHHUIITBA [3].

Jns 3abe3nedeHHss OE3MEKH XapuoBHX HPOAYKTIB KOHTPOJIb 3/IMCHIOETHCS HAa KOXKHOMY
eTari BUpOOHMIITBA Ta MOCTaYaHHI XapuOBHX MPOAYKTIB 3a IOTIOMOTO0 CHCTEM YIPABIIHHS SIKICTIO
ta Oe3neunictio, Takux Sk HACCP (Hazard Analysis Critical Control Point - anamiz pu3ukiB Ta
KPUTHUYHUX KOHTPOJBHUX To4oK) Ta ISO 22000. Ili cucremMu nomomMararoTh BUSBUTH TOTEHIIIHHI
HeOe3nmekn Ta 3amobirTM iX BHHMKHEHHIO Ha paHHIX CTaaiax BupoOHunTBa. Cucremu
MPOCTEKYBAHOCTI TPOMYKIN 3a0e3MeuyloTh BIJICTEKEHHS HUIAXY HPOAYKIii BiJl CHPOBUHH IO
KIHIIEBOTO CIIO)KMBaya, 110 J03BOJISIE BUACHO BUPINIYBaTH MOTEHIIIIHI MpoOieMu Ta MiHIMI3yBaTu
PHU3UKH JIJIs1 CIIOKUBAYIB.

Kpim Toro, moTpumaHHs Tiri€HIYHMX CTaHJApPTIB Ha BUPOOHUITBI € BaXIUBUM AaCIEKTOM
0e31eyHOCTI Xap4oBHX MPOAYKTIB. UucTe oOnMajHAHHS, Tiri€eHa 3aBOJy Ta Tiri€Ha NPAIiBHHUKIB €
KIIOYOBUM (pakTOopoM st 3amobiraHHs 3a0pygHeHHIO npoaykiii. PerymspHe npubupanus,
ne3iH(]eKIis Ta KOHTPOJIb YMOB 30€piraHHs JOMOMararoTh 3HU3UTH PU3UK 3a0pynHeHHs. HaBuaHHA
MEPCOHANy 3 NHUTAaHb OE3MEYHOCTI XapuyoOBHX TNPOJYKTIB TaKOK BAXKIUBE I €(EKTUBHOTO
KOHTpOJIIO. [HHOBAIifiHI pIIIeHHs,, Taki $fK HAaHOTEXHOJOril, L0 MOKpallyloThb YHIAKOBKY 1
JI03BOJIAIOTH BUSABIATH IIKIJUIMBI PEUOBHMHM B MPOAYKTaX, Ta Ol0TEXHOJOTIl, IO MiABHIIYIOTh
CTIMKICTh MPOAYKTIB JI0 HIKIAHUKIB, OKPAILYIOTh MTOKUBHY I[IHHICTb 1 6€3MeKy NMPOAYKTIB, aKTHUBHO
3aCTOCOBYIOTBCSI B XapyoBiil mpomMuciioBocTi. TakuM unHOM, Oe3neka B XapuOBUX TEXHOJIOTISIX - 1€
KOMITJIEKCHHUH Tpoliec, 10 OXOIUIIOE BCl €Talu BUPOOHUIITBA, TOYMHAIOUN BiJ BUOOPY CUPOBUHHU 1

3aKIHUYIOYM KIHLIEBUM MPOAYKTOM [3, 4].
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Abstract. The research was carried out in the herd of Krok-UkrZalizBud LLC of the
Chernihiv region on animals of the Ukrainian Red-and-Whate dairy and Holstein breeds. The
results of the assessment of 23 bulls according to the quality of the offspring are presented, taking
into account the parameters of the milk productivity of the firstborns (fertilization, fat content, milk
fat yield). It was established that in the conditions of the untethered and box system of keeping
cows, bulls that had high indicators of breeding value, in most cases, had daughters with high milk
productivity. Thus, in the Holstein breed, 8569 kg, 3.81% of fat and 336.5 kg of milk fat were milked
from 38 daughters of bull R. T. Lottie 71360373. In the Ukrainian Red-and-White dairy breed, the
highest indicators were among the daughters of the bull Jorina Red 114414759, 7418 kg of milk,
3.91% fat and 277.5 kg of milk fat were obtained from 26 daughters. A high statistically significant
level of relative variability was established between the breeding value of bull mothers and the
breeding value of bulls, as well as between the breeding value of bulls and the breeding value of
their daughters (68% and 84%, respectively). A reliable influence of bulls on the level of milking of
cows-daughters in 305 days of the first lactation was established (n 2 x = 0.112%0.0656, P<0.01).

Key words. Holstein breed, Ukrainian Red-and-White dairy breed, bulls, milk productivity,
breeding value.

Introduction. For the successful management and progress of the dairy industry, a
necessary condition is not only the systematic increase of the genetic potential of animals, but also
the creation of optimal conditions for its implementation [1, 2]. Successful management of dairy
herds is possible only with the systematic use of automated systems and implementation of large-
scale breeding programs [3, 11]. The main component of such programs is ensuring the
implementation of the assessment of the breeding value of animals, primarily breeding bulls [3, 5-
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11], as it is known that they ensure 90-95% progress in the population [1, 2, 5]. The most likely
method of determining the level of breeding value of bullsis their evaluation by the quality of the
offspring, which is important both at the level of individual herds and at the level of the population
as a whole due to the possibility of analyzing information about the manifestation of economically
useful traits in the offspring. Constant monitoring of the results of the use of bulls on the breeding
stock of specific herds gives insight into the possibility of realizing the genetic potential of animals
in the environmental conditions created for obtaining agricultural products [2, 5, 6, 9]. Such an
analysis makes it possible to timely adjust the conditions of keeping and improve the welfare of
animalsto realize their productive potential [7, 8].

The main purpose of the research was to eval uate the manifestation of the breeding value of
bulls in the breeding stock of the breeding farm of the Ukrainian Red-and-White dairy breed of
Krok-UkrZaizBud LLC.

Materials and methods. The analysis also included information on the breeding value of
bulls using various methods of their assessment: CBV, MACE, RTA, ETA, ZW, selection index (Sl)
and classification of breeding value (P), which is given in domestic catalogs of bulls with a defined
breeding value for reproduction of the breeding stock. Information on the milk productivity of
ancestors (mothers, mothers of mothers and mothers of fathers) for higher lactation is taken into
account. An evaluation of the bulls (n=23) was carried out for the quality of the offspring on the
Ukrainian Red-and-Whate dairy breed and Holstein breed animals in the herd of "Krok-
UkrZaizBud" LLC (Pryluky district, Chernihiv region). The indicators of the milk productivity of
the daughters were taken into account (yield, fat content, milk fat yield) for 305 days of the first
lactation [1]. Cows on the farm are kept in the untethered box system, the ration is mixed. Cows are
milked three times, carried out in the milking hall with the equipment of the company
"WestfaliaSurge" (Germany) 2x16.

Biometric data processing was carried out using standard methods [4] and the Microsoft
Excel program.

Results and discussion. It was established that in the conditions of untethered and boxed
housing, in most cases bulls with high breeding value had daughters with high indicators of milk
productivity. Thus, in the Holstein breed, the daughters of 9 evaluated bulls weighed more than
7,000 kilograms. The first-born cows of such bulls were characterized by the highest level of milk
productivity. 8742 kg of milk with a fat content of 3.85% and 336.5 kg of milk fat was obtained
from 20 daughters of L.P. Kamik 105585416 of PF.A. Chief's line 1427381.62, then from 38
daughters of R.GLottie 71360373 was milked 8569 kg, 3.81% fat and 326.5 milk fat and 35
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daughters of the cow S.H.Minka line R.O.R.E. Eleveishna 1491007.65, respectively 8442 kg of
milk with afat content of 3.84% and 324.2kg of milk fat.

In the Ukrainian Red-and-White dairy breed, the highest level of milk productivity was
characterized by the daughters of bulls Jorina Red 114414759 and Rachmana Red 104057202525 of
the PFA. line.Chief 1427381.62. Thus, 7418 kg of milk with afat content of 3.91% and 290 kg of
milk fat was obtained from 26 daughters of the bull Jorina Red, and from 14 daughters of the bull
Rachmana Red, 7062 kg, 3.93% of fat and 277.5 kg of milk fat, respectively.

The qualitative characteristics of the assessed bulls that were used in the breeding stock of
the herd show that the vast majority of these bulls are valuable from a breeding point of view. Thus,
the average indicators of milk productivity of the ancestors of the used bulls are 12,671 kg of milk
with a fat content of 4.17% for mothers, 11,564 kg and 4.12% for mothers of mothers, and 10,897
kg and 4.09% for mothers of parents. A high statistically significant level of relative variability was
established between the level of fertility of mothers of bulls and the breeding value of bulls
(r=1+0.68+0.347), as well as between the breeding value of bulls and the level of fertility of ther
daughtersin the herd of Krok-UkrZalizBud LLC (r=+ 0.84+0.007).

These bulls had a high breeding value: Jorin Red 114414759 with SI +1330, CBV (milk
yield +1218 kg, fat +0.02%, protein +0.00%), Rachman Red 104057202525 with SI +1298, ZW
(milk yield +811 kg , fat +0.02%, protein +0.03%), L.P. Kamik 105585416 with S| +1054, MASS
(milk yield +168 kg, fat +0.26%, protein +0.18), R. G Lottie 71360373 S| + 936 MACE (milk yield
+0.06%, protein +0.10). the first lactation was 11.2% (P&It;0.01), this effect was at the level of
6.7%.

In the future, the goal of breeding animals in the herd is to increase milk yield to 8-9
thousand kilograms simultaneous maintenance of milk quality: fat content at the level of 3.8-3.9%,
protein - 3.3-3.5%, further consolidation of these features, creation of animals with alive weight of
cows of 650-750 kg of the milky strong type, the term economic use of 5-7 lactations.

Conclusions. The first-born cows from bulls with high breeding value in the conditions of
the untethered box system of keeping cows were characterized by high milk productivity. In the
Holstein breed from 38 daughters of R.G.Lottie 71360373 was milked 8569 kg, 3.81% fat and 326.5
milk fat. In the Ukrainian Red-and-White dairy breed, 7418 kg of milk with afat content of 3.91%
and 290 kg of milk fat was obtained from 16 daughters of the bull Jorina Red. The strength of the
father's influence on the level of milk yield of daughters during the first lactation was 11.2%
(P<0.01), on the fat content in milk - 6.7%. There is a high statistically significant level of relative
variability between the breeding value of bull mothers and the breeding value of bulls, and between
the breeding value of bulls and the breeding value of their daughters (68% and 84%, respectively).
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A reliable influence of bulls on the level of milking of cows-daughters in 305 days of the first
lactation was established (n2x = 0.112+0.0656; P<0.01).

It is promising for the herd to use evaluated bulls, which are improvers of a set of traits with
high repeatability of evaluation to ensure a constant increase in milk yield and quality indicators of
milk. The following studies will be devoted to the study of the results of the evaluation of the
offspring of bulls with a preliminary genomic evaluation.
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BE3IIEKA, AKICTb TA PEI'YJIIOBAHH
IMPOAYKTIB TA NIPOLECIB XAPYOBOI'O BUPOBHUIITBA
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Anomauin. Ilonum ua axicni ma 6e3neuni NPOOYKMuU XapuyB8aHHs ) CRONCUBAUIB 3 KOWCHUM
poxom 3pocmae. Bonu éce binvuie ysazu npudinsaroms He quule KpACUSUM YNAKOBKAM, d U YIHHOCHII,
wo nepebysaroms ycepeouni. Bce Oinvu akmyanrbHiuum cmae numaHnus 008ipu, ik 00 8UPOOHUKIE,
mak i 00 npooykmis sKi 6onu eucomosiaioms. CkiaoHne 3a80aHHs 0l GUPOOHUKIB, WO XAPYOBUL
NPOOYKM npuHece KOpucmv i 3a00801eHHs 6I0 cnoxcusants. llosnoi eapammii, wo xapuosuti
NPOOYKM He 3a80acmb UKOOU CNONCUBAYEE], NPOUULOBUIU 8eCb TAHYI02 8UPOOHUYMEA, NOYUHAIOYU
8I0 BGUPOWYBAHHA 6 NONI [ 00 CHNOMCUBAHHA 8 idcy, nadamu 6adxcko. Tomy npu cmeopeHHi
2apanmoeano 6e3neyHo20 ma AKICHO20 Xap408020 NPOOYKMY He MONMCHA YHUKHYMU 3ACMOCY8AHHS
KOMNJLEKCI8 3aX0018 3 YNPABIIHHA MA HAEHCHUX UPOOHUYUUX NPAKMUK.

Knrouoei cnosa. Xapuosa npooykyis, 300poge xapuysanus, be3nexa ma AKicmv, cmpamezisi

ma noaimuka, ynpasiinHs beznekoro, cepmugirayis.

Abstract. Consumer demand for high-quality and safe food products is growing every year.
They pay more and more attention not only to beautiful packaging, but also to the value inside. The
guestion of trust, both in manufacturers and in the products they manufacture, is becoming more
and more urgent. It is a difficult task for manufacturers that the food product will bring benefits and
satisfaction from consumption. It is difficult to provide a complete guarantee that a food product
will not harm the consumer after going through the entire production chain, from growing in the
field to consumption. Therefore, when creating a guaranteed safe and high-quality food product, it
is impossible to avoid the application of a set of management measures and proper production
practices.

Keyword: food products, healthy nutrition, safety and quality, strategy and policy, safety

management, certification.

IToctanoBka mpodiaemu. Micue 06e3meyHOi Xap4doBOi MPOAYKIIT y CTIHKUX 1 3J0POBHUX
paiioHax BXe BU3HAHO, MOAi0Ha Tka, 3po3ymiso, HeoOxifaHa. [linTpumka 310poB'a Ta Oraronoayqus
JIONMHU 0e3M0CepeHbO 3aJICKUTh BiJl CTIMKOrO Ta 3J0pPOBOTO XapyyBaHHSA. XapyOBHH MPOAYKT,
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MIPU 1IbOMY, TIPOUIIOBIIN BECh JIAHIIIOT BUPOOHMIITBA, TOYMHAIOYN BijJl BUPOIIYBAHHS B TOJI 1 70
CTIO)KMBAaHHS B 1Ky HE NMOBMHEH YMHHUTH 3aHBOTO THCKY Ta BIUIMBY Ha HAaBKOJHIIHE CEPEIOBHILE,
NMOBHHEH OyTW JOCTymHMH Yy (i3MYHOMY Ta LIHOBOMY IUIaHi, 3a0e3medyBaTtd Oe€3mleKy Ta
CIPaBEUIUBICTh, IPUIHITHO 3 TOUKH 30pYy KYJIBTYPH.

3a ocTaHHI POKH 13 3ampPOBA/DKECHHSM PHHKOBOI €KOHOMIKM B YKpaiHi BimOynucs 3Ha4YHI
3MIHM Yy CHCTEMi BHPOOHHMITBA XapuoBUX MNponykrTiB [1]. OcHoBHuMH mpoOieMamu Oyiau 1 €
ajanTamis 10 IOPUIMYHUX BHMOT €Bpomelicekoro Coro3y Ta MNPUHHATTS BUPOOHUKAMHU
BI/IMOBITAJILHOCTI 3a O€3MeKy Ta SKICTh XapyoBUX MPOAYKTIB. PO3BUTOK CTpUMYIOTH KiJIbKa
dakTopiB: crnenudiyHUNA  XapaKTep YKPaiHCBKOTO CUIBCBKOTO TOCMOAAPCTBA; HEAOCTATHS
MOJICpHi3allisi; HEIOCTaTHI KamiTaJlOBKIQJECHHS Ta HEaJeKBaTHE YTBOPEHHS BHPOOHHKIB
MIPOOBOJIKYOI Ta CLITHCHKOTOCIIOAPCHKOT MPOTYKIIIi.

3po3yMijio, HEOOXiHa CIIBIpaI Y po3po0Ili cTparerii Ta MOJITUKH IJI1 OXOPOHH 3/10POB's
y paMKax iHTerpoBaHoi €Bponu. [Ipu Takoi criBnparii akieHT MOBUHEH CTaBUTHUCS Ha MOKPAIECHHS
SKOCTI Ta O€3MeKN XapuOBHX MPOAYKTIB Bix (pepMH 10 CTOITY, 3BHUYOK IIIOJO0 PAIlOHY XapuyBaHHS, a
TaKOXK NPOPIIAKTHKHA XBOPOO XapyoBOTO IOXOMKEHHS Ta PO3JIAAIB 370pOB'S, MOB'A3aHUX 13
parionom xapuyBaHHs. Pepopma icHyro40i cuctemu oQil[ifHOTO KOHTPOIIO Xap4OBUX MPOAYKTIB B
Vkpaini, sika 3a0e3nedye Oe3neKy XapyoBUX MPOAYKTiB [2], BuMmarae 3abe3neunTH, 11100 3aBIaHHS
nocTadyaHHs Oe3MeYHrX Ta AKICHUX Xap4OBUX MPOMYKTIB BUKOHYBAIHUCH €()EKTUBHO Ta CBOEYACHO Y
HOBIM oOcTaHoBLI. HUHIMIHA pO3pi3HEHAa CUCTEMa 3HAaXOAWUTHCA Yy MPOLECI PecTpyKTypusamii y
HanpsIMKy ONTUMI30BaHOI Ta [IEHTPaJli30BaHOI CUCTEMH.

AHami3 ocraHHiX JaocaimkeHnb i myOmikauniii. OpfHiero 3 BuUpIMIATBPHUX CKIAJ0BUX
€KOHOMIUHO1 Ta (POpMyBaHHsI MPOJIOBOJIBIOI Oe3eku YKpaiHu € Oe3neka xapuoBoi npoaykiii. Tomy
NUTaHHS Oe3MeYHOCTI NPOAYKTIB XapuyBaHHS BH3HAueHl y HaykoBux mnomykax M. I'mms, O.
l'oituyka, C. KBawi, C. Kpamapenko, O. Ilerpooi, O. Ckunana Ta iHmux. Taki mpoBiJHi BUeHi, sK
A. Ny6inina, J[. Kpucano, O. OBumHHIKOBa Yy po0OTax JIOCHIIKYIOTH MpoOiemMHu Oe3neku
MPOAYKTIB XapuyBaHHs Ta ix ¢anbcudikarii. JocmimkyoTs npobiemy Oe3MedHOCTI MPOIYKTIB
xapuyBaHHs psia BueHuX: JI. bormanosuy, A. Jluceupkuii, A. Canexosa, C. Ycuk, mpote 11 MUTaHHS
3aJIMIIAIOTH MICIE JUTS MOJANBIINX HAYKOBUX MOIIYKIB.

®opmy 1I0BaHHA MeTH. METOI0 CTaTTi € aHalli3 BOPOBAKEHHSI CUCTEMH KOHTPOIIO SIKOCT1
Xap4yoBUX MPOAYKTIB B YKpaiHi, BU3HAUYaTH KPUTHUYHI KOHTPOJIbHI TOYKU Ta aHaII3yBaTH PHU3UKU,
MoB'si3aHI 3 O€3MeKor0 Ta TITEHOK TPOAYKTIB XapdyBaHHs, XapaKTePU3YBaTH CHCTEMY
MEHEDKMEHTY O€3MeKH Xap4yoBoi MpOAYKIii. ABTOpH Ili€l poOOTH CTaBIATH cOOi 3a METYy YiTKO

BU3HAUUTH MiClleé XapyoBOl MPOAYKILIi y CTIMKMX 1 3JOPOBHUX palliOHaX XapuyBaHHsS JIOJUHU Ta
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SKAMH METOoAaMu Oyae 3MIMCHIOBATUCS CTpAaTerii Ta IMOJITHKHA JIJIs OXOPOHHU 3JI0POB'Sl y paMKax
iHTEerpOBaHO1 €BPONH.

Buki1ag ocHOBHOro marepiajy. BrpoBa/uKeHHS CHCTEMH KOHTPOJIIO SKOCTI XapyOBHX
MPOJAYKTIB HAa MIANPUEMCTBAX IMMOBHHHO BiAOyBaTHUCs TijJ MOCTIHHUM HAIISAIOM Ta KOHTPOJIEM.
3aBaaHHIM TaKOTO KOHTPOJIIO € Oe3leka MPOAyKIlil Ha BCix eramax BupoOHuirTBa [3]. BeecBiTHs
Oprasizailiss OXOpPOHH 3JIOpOB'S pO3poOMIa KOHICMIliSA, M0 Mepeadadyac CUCTEMATUYHY
imenTudikaiito, OUIHKY Ta yNpaBliHHSA HeOe3MeYHHMHU (hakTopamu, IO CYTTEBO BIUIMBAIOTH Ha
oesneky npoaykiii (HACCP). 3aBmanHs Takoi CHCTEMH - BU3HAUEHHS KPUTHYHUX KOHTPOJIHHHUX
TOYOK Ta aHaJl3 PU3HUKIB, MOB'SI3aHUX 3 OE3MEKOI0 Ta TIri€HOI0 MPOIYKTIB XapuyBaHHs. L1 cucrema
JI03BOJISIE CTBOPUTH HA MIAMIPUEMCTBI CHCTEMY MEHEKMEHTY O€3MEeKH Xap4oBOi MPOTYKIIii.

MenempxkMeHT Oe3leKkn XapyoBOi MPOAYKIIi 30Cepe/rKye yBary Ha eramax Ta yMOBax
BUPOOHMILITBA, 3a0e3neuye O€3MeKy XapuoBHUX IPOAYKTIB Ta TapaHTye Te, IO BUIOTOBJIEHA
IPONYKIIisl HE 3aBJAcCTh IIKOAM CIOXKHBA4YEBl Ta HOro 310pOB'10. YIpPaBIiHHS O€3MEKOI0 XapuoBHX
MPOIYKTIB Ha MiANPUEMCTBI IOBUHHA ITIOYMHATH JIATH 3 IEPEBIPKH SIKOCTI CHPOBUHH Ta Marepiais,
a 3aKiHYYyBaTHCS OTPHUMAHHSM CIOXXHBAa4e€M TOTOBOi Mpoaykiii. Cuctema ympaBiiHHS O€3MEKOI0
XapuoBMX MPOAYKTIB MOBMHHA OyTH 3ajisiHa y HPOJOBXK BCHOTO JIAHLIOIAa BUIOTOBJIEHHS SKICHOT
npoaykiii xapuyBants [4]. ToMy cucTeMa OXOILIIOE BUPOOHUKIB CHPOBHHHU Ta KOPMiB, BAPOOHHKIB
TOTOBUX XapUOBHX MPOAYKTIB, KOMIaHii IPOMAaJChKOTO Xap4yBaHHS Ta TOPTiBIi, CKJIAJIChKI Ta
TPAHCHOPTHI HIANPUEMCTBA, KOMIIAHIi, SIKI BHUPOOJISIOTH MaKyBajlbHI Marepiaiu, oOJagHaHHS Ta
MUIOU1 3aCO0H.

HeOesneka Moke BUHUKHYTH Oyab-le Ta Ha Oyab-sKOMY e€Tari, TOMYy Ha HiANPHEMCTBI
BOXJIMBO 3alpOBAIUTH €(DEKTHBHY CHCTEMY KOHTPOJIO SKOCTI YIPOIOBX BCHOTO JIAHIIIOTA
Xap4yoBUX IOCTaBOK. BiAmoBianbHICTh 3a Oe3MeKy XapyOBHUX MPOAYKTIB HECYTh YCl YYaCHHMKHU
JAHLIOTa XapyoBHUX IOCTaBOK, BOHM IMOBMHHI JOKJIAJaTH CHUIBHUX 3YCHJIb, 1100 10 Oe3nexy
30eperTu.

3ale3nedyeHHs] O0€3MEeKH XapyOBUX MPOIYKTIB HAa HAJEKHOMY DPIBHI 1€ HaJe)KHE YyTPUMaHHS
oOnagHaHHS Ta poOouUMX IUIOL[aX, KOHTPOJIb HaJl BUKOPUCTAHHSIM MHUIOUMX 3acO0iB, YyTHIII3allis
BIJIXOJIB, OpraHi3ailii HEOOXIJHUX TIrlEHIYHMX Ta CaHITApHUX YMOB Ha BHPOOHMITBI [5],
MPOBENIEHHS CaHITAPHOTO KOHTPOJIO 3a CTAHOM 3/I0POB'S MEpPCOHANY IiJIMPUEMCTBA, OpraHizaris
KOHTPOJIIO 32 iXHBbOIO OCOOMCTOIO TITi€HOI0, 3a0e3MeueHHs poOOoYoro IMepcoHaay HEoOXiTHUM
poOouuM oasroM, 60pOTHUCS 31 MIKIAHUKAMH Toulo. ba3oBi caHITapHO-TIT€HIYHI IPOrpaMu Ba)JIMBI
i1 Yac BUPOOHUIITBA MMPOAYKTIB Xap4uyBaHHs [6].

Cucrema KOHTPOJIO SIKOCTI JIO3BOJISIE MPOBOAWUTH IUIAaHYBaHHS BHUPOOHMIITBA IPOIYKTIB
Xap4yyBaHHS, 11€HTU(IKYBATH MMOTEHIIHHUAX CIIOKUBAYIB KOXKHOTO MPOAYKTY, BUSHAYUTH K1 BUMOTH
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BHCYBalOTh OKPEMi TPYIH CIOXHBadiB, BU3HAYUTH HOPMH Xap4YOBHX KOHTAMIHAHTIB, METOAM
BUMNIPOOyBaHb. KOHTPOJIb SIKOCTI MPOAYKTIB XapuyBaHHS BHMarae Bij Kommasii ceprudikarii, sika
Jae 0araTo BHYTPINITHIX IepeBar, TaKuX sK:

- CUCTEeMHMH MiAXiJ, KU KOHTPOJIOE MapaMeTpu OE3IeKH XapuoBUX MPOAYKTIB Ha BCIX
eTanmax BHpPOOHHUIITBA — IEPEBIpKAa SKOCTI CHPOBHMHH Ta MaTepialiB 10 OTPUMAaHHS KiHIIEBUM
CIIOXKMBAYEM TOTOBOI MTPOMYKIIii;

- CBO€YACHE BUKOPUCTAHHS 3aXO[iB sKi OyIyTh BU3HAYMTH HEOE3MEKy Ha OyIb-IKOMY eTari
BHPOOHUIITBA;

- MiABHMILEHHS PiBHS BiAMOBIIATBHOCTI 3a 3a0€¢3CUCHHS OE3IEKH XapuOBUX MPOAYKTIB [7];

- CBO€YACHE BUSBJICHHS KPUTUYHHX MPOIECIB Ta iX MIBUJKA JIKBIAALIA IUIIXOM aKyMYIsiii
BCiX pecypciB Ta 3yCHIIb HiANPHEMCTBA,

- CGKOHOMisl KOIUTIB 3aBASKU 3HIDKEHHIO Opaky B 3araJbHOMY O0O0CSi31 BUTOTOBJICHOI
MPOAYKIIii.

30BHIIIHI BUTOJIY 3aCTOCYBAHHS CTaHIAPTIB SKOCTI Xap4OBUX MPOAYKTIB HA MiAMPHEMCTBI:

- IOBipa CIIOYKUBAUiB JIO MPOAYKIIIi ITiIMTPHEMCTBA;

- PpO3MIMPEHHs pPHUHKY 30yTy MpOAYKLil MIANPUEMCTBA 3 MOXJIMBUM BHXOAOM Ha
MDKHApOAHUN PUHOK;

- 32 PaxyHOK 30UIbIICHHS KOHKYPEHTOCIIPOMOKHOCTI MPOMYKIi MiANPHEMCTBO OTPUMYE
O1JIbLIIE IIAHCIB BUTPATH BEJIUKI TEHAEPU;

- MIIBUIIYETHCS IHBECTHUIlITHA MTPUBAOIUBICTS;

- cTabibHA TapHa SKICTh MPOAYKIIii, SIK CTIICTBO - 3HIKEHHS KITBKOCTI peKjIaMalliif;

- MJBMILEHHS PeyTallii BUPOOHHWKA OE3MEeYHHX Ta SIKICHUX MPOJYKTIB XapuyBaHHS [8].

Ha ocHOBi nocnimpkeHb MOXXKHO 3pOOMTH BUCHOBKH, BIPOBAKEHHS CHUCTEMU KOHTPOJIIO
AKoCTI mpoaykuii Ta mnpoxomkeHHs cepTudikanii HACCP mninnmpuemcTBa BHpIlIYIOTH HasBHI
TPYAHOIIl 1 3pEIITOI0 MOYMHAIOTh OTPUMYBaTH MpHOYTOK Ta JOBipY KiieHTiB. Ceprudikaris
JI0TIOMArae yJ0CKOHAIIUTHCS, OYyTH KOHKYPEHTOCTIPOMOKHUM [9)].

HebGe3neuni uist KUTTS HACHIAKM MOXYTh MarW HEAOJIKM TOB'S3aHI 3 TIFE€HOIO Ta
O€3MEYHICTI0O B XapyoOBOMY JIAHIIOTY, TOMY IS 3/0pOB’S CIIOXKHMBa4iB OE3MEYHICTh XapuOBHX
NPONYKTIB € OOOB’SI3KOBOIO CKJIQJIOBOIO Ul BHPOOHUKIB, JUCTPUO’IOTOPIB Ta 3aKiIajiB
IrPOMaJICHKOTO Xap4yyBaHHS. [[eMOHCTpyBaTH CBOIO BIAMOBITHICTh HAWBUIUM CTaHAApTaM TIT1€HH
Ta Oe3meKu Takl MIANPUEMCTBA MOXYTh 3aBISKH MiKHapoaHomy crtanzaapty ISO 22000. Bona
HiAXOAUTH JJISI MaJIMX, CEPEIHIX Ta BEIMKHX MIANPHEMCTB Ta OpraHizamiil. 3aBAsKH CTaHAAPTY
BUPOOHMKHM Ta TOPTOBIl T'apaHTYIOTh BUCOKY O€3MeKy Ta SIKICTh CBOIX HpOIIECiB BUPOOHMIITBA
Xap4OBUX MPOTYKTIB.
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3ayBaxxumo, ISO 22000 mupoKo 3aCTOCOBYETHCS y BCIX CEKTOpax, aje caM 1o cobi He
BUpilIye TpoOieMu NpoAoBONBdOi Oe3meku. Opranizaimiss camMa MOBHHHA 00paTu CTpaTeriro
Haile)eKTUBHIIIOI CUCTEMH O€3MeKH Xap4oBUX MPOAYKTiB 3a mponosuuismu [SO 22000. B pamkax
CTPYKTYPOBAaHOI CHCTEMHU MEHEDKMEHTY B 3arajbHii isSJILHOCTI 3 YOpPABIIHHSA B Oprasizaiii
BIIOCKOHATIOIOTHCS BCl JIAHKW TPOJOBOJIBUOTO JIAHIIIOTA, SIKI XOTLIM O cepTu(dikyBaTu CHCTEMY
MEHEDKMEHTY XapuoBoi Oe3neku. Lle 3abe3neunts yrnpasiinHsA HeOe3MeUHUMHU (HaKTOPAMHU HIISTXOM
MO€HAHHS 0a30BUX Mporpam, onepaniiaux 6a3osux nporpam ra HACCP mnany.

Cranpapt Haslae nepeBaru CUCTEMU MEHEPKMEHTY O€311eKH XapyOBUX MPOAYKTIB, TAKUX SK:

- 3a0e3nedye BHMKOHAHHS BUMOI IOJO O€3MEKHM XapuoBMX HPOAYKTIB Yy BCIX JIAHKaX
MIPOJIOBOJIBYOTO JIAHITIOTA;

- MiJIBUIITY€ JOBIPY CIIOXKUBAUa JIO MPOIYKITii a00 TOCIYTH, 10 HATA€ThCS;

- HaJla€ CUCTEMHUI MmiIxia 1o 3a0e3mnedeHHs 0e3MeKH XapuOBUX MPOIYKTIB;

- 3a0e3meuye ONTHMI3allilo, K BHYTPIIIHIX PECypCiB, TaKk 1 B3IOBXK YCHOTO XapyOBOTO
JIAHIIIOXKKA, MOYKJIMBICTh aHATI3yBaTH HA PU3UKHU BCiX 3aXO0JiB KOHTPOIIIO;

- TIOJITIIITY€ TUIAHYBAaHHS Ta 3HWKYE KUIbKICTh TUNIAHOBHX Ta MO3aIUTAHOBHUX TIEPEBIPOK;

- MO3UTHBHI 3MIHM Ha pemyTalilo opraHizaiii, JO3BOJSE PO3UIMPUTH KOJO KIIIEHTIB Ta
JJIOBUX ITapTHEPIB.

Obuparoun crparerito e(peKTUBHOI CHCTEMH O€3MEKH Xap4OBUX MPOAYKTIB 32 IPOTO3HUITISIMHU
ISO 22000 mipmpuemMcTBa Xap4yoBOi MPOMHUCIOBOCTI FapaHTOBAHO MAalOTh TapMOHI3AIII0 BUMOT 3
MEHE/UKMEHTY O€3leKH XapuoBOi MPOMYKIii A BCIX YYAaCHUKIB XapyoBOIO JAHLIOTa CBOET
MPOAYKIIii.

Bumoru 510 xap4oBoi Oe3lekd y CydaCHHX yMoOBax mocTiiiHo 3poctaroth [10]. XKopctki
BUMOTH /10 Xap4OBUX MPOAYKTIB, sIKI MOBHHHI BIANOBIJAaTH BUCOKHMM HOpMaM SIKOCTI Ta Oe3MeKH,
BHCYBAIOTh Ha CaM Iepe]] CIOXKHMBAYl Ta Jep:KaBHI KOHTPOJIO0Ul oprau. J[oBipa 3 60Ky MOKYMIIB
70 KOMIIaHi{, 110 BUTOTOBJISAIOTH MPOAYKIIO (CHPOBHHY Ui XapyoBOi MPOMHCIOBOCTI, TOTOBY
MPOAYKIIIIO JIJIsl KIHIEBOTO CIIO)KKMBa4a) IOBUHHA MOCTIHA 3pOCTaTH.

SkicTe NpoAykTy, 1€ i1 3AaTHICTh 3aJOBOJBHATH BUMOraM IOKYIIA, TOMYy Oe3neka
NPONYKTY, II€ JKUTTEBA HEOOXIAHICTh MOKYMI. SIKICTh MOXHa BHUOparH, Oe3neKky MNOoTpiOHO
rapantyBard [11]. 3ayBakumo, BiAIIOBIJANIBHICTH 3a SKICTh Ta OE€3MEKYy NMPOMYKTIB XapuyBaHHS
MOIIMPIOETHCS] HA BECh JIAHIIIOKOK MMOCTaYaIbHHUKIB, BKIIOYal0YM BUPOOHUKIB XapyoBOi MPOAYKIIIi,
CHUPOBUHU Ta TPAHCHOPTHI KommaHii. B Takux ymoBax i MIANPUEMCTB XapyoBOi rajly3i OJHUM 3
KIIOYOBUX (hakTOpiB y 3abe3medeHHI O€3MeKu Ta SKOCTI MPOAYKII € BiAMOBIZAaTH BHUMOTaM

crangapty GFSI, sikuit 3a0e3nedye 6e3meKky NpoayKTiB XapuyBaHHs (OTpUMaTH cepTU(ikar).
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GFSI o6'ennye mpoBiTHUX YYaCHHKIB CBITOBOTO PUHKY, SIKI MOETAmHO, 3 MIHIMAJIbHHUMH
BUTpaTaMH TOCTIZIOBHO HABOIATH JaJl Ha BHUPOOHHUIITBI Ta BIJKPUBAIOTH HOBI MOXKJIMBOCTI IS
3poctaHHs Oi3HECy Ta Oro BUXOAY Ha Mi>KHApOJHI pUHKU Yepe3 BCECBITHI TOProBebHI Mepexi. Le
po3apiOHI MepeXki, BUPOOHUKH, TTEPEBI3HUKH Ta 1HII yYaCHUKH JIAHIIOTa TTOCTAaBOK JI0 KIHIICBOTO
CIOKMBaJa, a TakoXK (paxiBIll 3 Xap4yoBOi O€3MEeKH Ta BU€HI. BiamoBigHICTE BUMOTAM JI0 Xap4yOBOi
Oe3MeKH JOCATAETHCS  BIPOBAKCHHAM Ta CepTUdIKAI€0 AiSUIHOCTI  MANPUEMCTB  Ta
MOCTaYaIbHUKIB 32 PI3HUMH CTaHIAPTaMH, 10 TAPaHTYIOTh OE3MeKy MPOAYKIIii.

€IMHOI0 CUCTEMOIO 3a0€3eUeHHS IKOCT1 y CBITI, SIKa BKJIIOYA€ BCl JJAHKU JIAHIFOKKA KOPMO
BUpOOHUIITBA € cxeMa cepTHudikarii kopmiB GMP+. [Ipuniium cxemu 3a0e3nedeHHs 0e3MeKu KOpMiB
3a GMP+ npoctuii, KOpMOBUPOOHHIITBO € YACTHHOIO JIAHITIO)KKA BUPOOHUIITBA XapUOBHX MPOIYKTIB
TBAapUHHOTO TOXOKeHHA. Cxema ceprudikamii KOpMiB BKIIIOYA€E JOKYMEHTH 3 OIMHMCOM CTaHAAPTiB
Ha IPOAYKIIIIO0 Ta BUMOT JI0 PI3HUX KOPMOBHUX MPOAYKTIB Ta IX BUPOOHUIITBA (KOMOIKOPMH, KOPMOBI
MaTepiajiv, MPEMIKCH Ta KOPMOBI T0OABKH).

Buroau mis mianpueMcTBa pH 3apoBaKCHHI CTaHIapTYy:

- HOB1 MOYKJIMBOCTI JUIS TIPOJIAXKY Ta YTPHUMAHHS ICHYIOUMX KITIEHTIB;

- 3a0e3reueHHs 0e3mepepBHOCTI KOMEPLIHHOT MiSJIbHOCTI B pe3yabTari Oiibll e(deKTUBHOT
CTPYKTYPH KOMIaHii Ta 3HIKEHHS (JiHAHCOBHUX PU3HKIB Ta BUTPAT;

- 00'eHanHs cuctemu yrpasiiHas skicTio (ISO 9001) ta konTpomto pusukis (HACCP);

- IOKPAIICHHS IMi/DKY KOMITaHii Ta KOPIOpaTuBHOT HaAilHOCTI [12];

- yyacTb y moOanbHIM cucremi 3abe3nedeHHs Oesneku KopMmiB (ceptudixar GMP+
BUKOpHCTOBYeThCs moHa 13000 komnanismu y 70 kpainax);

- JOCTYH 110 IOMOMDXKHOI 1H(opmarii (CTaTUCTUYHI JaHi, OLIHKM PHU3UKIB, 1H(OpMaIiiiHe
pPO3CUJIaHHS, CHCTEMa PAHHBOTO OTOBIIIEHHS);

- MOXJIUBICTh 00'€/JTHAHHSA KIJIbKOX cepTH]ikaTiB (Oe3reka KOpMiB Ta BiIIOBIIANbHICTB).

3 METOI0 OLIIHKM BIAMOBIIHOCTI MOCTAYaJbHUKIB BJIACHUM TOPrOBUM MapKaM po3/ApiOHHX
TOproBuiB Oyno po3pobieHo Crangapt bpurancbkoro koHcopuiymy po3zapioHoi Toprisii (British
Retail Consortium - BRC). Bin 3acTOCOBYETBCS /ISl XapUOBHX MPOIYKTIB MiAMPUEMCTB PO3IPiOHHUX
TOPIOBIIIB, SIKi MAlOTh BJIACHI TOPTOBI MapKH, aje MOXeE 3aCTOCOBYBATUCS 1 /10 1HIIMX BUPOOHUKIB
XapuoBHX NpoAyKTiB. CepTHdikalis 3a UM CTaHJIAPTOM OXOIUIIOE JIMILIE XapyoBi MPOAYKTH, SIKi
BUPOOJISIIOTHCS HAa CepTU(IKOBAHOMY ITiITPHUEMCTBI.

3axucT TpaB CHOXHBadiB 3a0e3mneuyeTrhcsi Bumoramu crtaHmapty BRC momo Oesmexu
XapuoBHX MPOMAYKTIB, SKOCTI Ta BUPOOHMYMX TPOILECIB, BIANOBIIHICTh SKHUMH ITOBHHEH
3abe3neynTd BUPOOHHMK. CTaHAapT IPYHTYEThCS Ha OIIHKAaX 3a HACTYMHUMHU IYHKTaMH: IUIaH
0e3MeKl XapuoBUX TMPOAYKTIB; CHCTEMa YIPABIIHHSA SKICTIO; BHUMOTM J0 OONagHAaHHS Ta
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MIMPUEMCTBA; KEpPYBaHHs TMPOMYKIIEI0; YIpaBiIiHHA Tporecamu; nepcoHan. Ceprudikamis Ha
BIJNIOBIHICTh CTAaHZApPTy JOINOMarae BHPOOHMKAM, BIIACHMKAM KOMIIaHIH Ta MPOAABLAM
BIJIMOBIaTH 3aKOHOIABYMM BHUMOTaM, 3a0e31meuyroun 0e3MeKy CroKHBadiB.

MikHapoaHuil cTaHAapT U Xap4oBUX MPoaAyKTiB - International Food Standard (IFS Food)
€ CTaHJapTOM JJIsl MPOBEACHHS aylIUTy PO3APIOHMX Ta ONTOBHUX MOCTaYaJIbHUKIB Ta BUPOOHUKIB
(bipMOBHX TPOAYKTIB XapuyBaHHS BHPOOHMKIB. BiH mpu3HayeHWid A KOMIIaHiH, SKi MPOBOIATH
HACTYIHI 3ax0au: 00poOKa; 00poOka CHIIKMX XapuyOBUX MPOAYKTIB Ta/ab0 MisUIBHICTH 3 MEPBICHOT
ynaxkoBKku. 3apnaHHd IFS: BCTaHOBUTH 3arajabHUN cTaHIApPT AJIs €JMHOT CUCTEMHU OLIIHKH; poOoTa 3
aKpeauTaIlliHUMHA OpraHaMu 13 ceprudikarii; 3a0e3meueHHs BiAMOBIAHOCTI Ta MPO30POCTi BCHOTO
JIAHIIOTa MTOCTaBOK [13]; 3MEHIIICHHSI BUTPAT Ta Yacy JJIsl IOCTa4aIbHUKIB Ta PiTEHIIepiB.

Cranmapt moxijasie BAMOTH Ha YOTHPH YAaCTHHM: YaCTHHA TepIia - OOyMOBIIOE KOHKPETHI
BUMOTH JI0 Oprasizaiii, mo Oepytb ydacts B ayautax IFS Food; wactuna nmpyra - BUMOTH, SKi
JeTaIi3yloTh MOJIOKEHHS, LIOA0 SKUX NEpeBIPATUMEThCS KOMIIAHIS; YacTUHA TPETs - JAeTali3allis
BUMOT BJIACHMKA CTAHIAPTy 3 aKpeAauTamnii Ta opraHiB 3 ceprudikamii mams 3a0e3nedeHHs
MOCIIZIOBHOTO 3aCTOCYBaHHS CTaHAapTy (BUMOTM Ui OpraHiB 3 akKpeauTaiii, OpraHiB 3
ceprudikaiii Ta ayTuTopiB); YaCTHHA 4eTBepTa - iH(opmaii ans opraHiB ceprudikaunii. Bumorn
CTaHJapTy BITHOCHTH IO BIAMNOBIJANIbHOCTI BHIIOTO KEPIBHHUIITBA, CHUCTEMHU YIPABIIHHS SAKICTIO;
YIIpaBIIiHHS peCypcamMu; BUPOOHHYOTO TPOIIECY.

VY cranaapTi U1 KOMIaHIN € TakoX 1HCTPYMEHTH, SIKI MOJKHA BUKOPUCTOBYBATH JIs L1IeH
BHYTPIIIHBOTO ayluTy abo0 MPOBEAEHHS aHaNi3y «CJIA0KUX MICIb» Y MiJrOTOBI JJO MOYAaTKOBOI'O
aynuty 3a IFS. Otpumanns ceprudikarty Hajga€ KOMMAaHISIM HHM3KY KJIIOYOBHMX IIe€peBar I10J10
JIOCKOHAJIOCT] B SIKOCTI Ta 33JJ0OBOJICHOCTI KJIIEHTIB Ta MOIIYKY KOHKYPEHTHUX IIepeBar Ha pUHKY:

1. BupoOHuui mepeBaru: TOJIMIIEHHS B3a€EMOPO3YMIHHS MIXK KEpIBHUILTBOM Ta
CHiBPOOITHUKAMHU IIOI0 CTAHAApTiB Ta mpouenyp [14]; KOHTpONb 3a JOTPUMAHHIM MPABHI
XapuyBaHHS; OUIbII e€(pEeKTHBHE BHUKOPHCTAHHS DPECYpCiB; CKOPOYEHHS MOTPeOM y KIIIEHTCHKHX
NepeBipKax; 3aXUCT IiJ 4ac NePEeBIPOK; CBIIOLTBA EKCIIEPTIB.

2. MapkeTHHIOBI IepeBaru: MOJINIIEHHs AUIOBOI penmyTallii nocradyaibHUKa BUCOKOSKICHOL
NPONYKIIi; MOXIHUBICTH TOPTiBJII 3 KII€EHTaMH, SKI HAMOJATalOTh Ha HE3aJIeXHIM mepeBipll;
Bukopucranus norotuny IFS Tta ceprudikara mist aeMoHCTpalii BiAMOBIIHOCTI BHUCOKUM
CTaHJapTaM.

3. IlepeBaru peamizarii: MiIBUIICHHS JOBIPU JI0 TTOCTAYabHUKIB Ta IPOAYKTIB; CKOPOUCHHS
qacy, 110 BUTPAYAEThCS HA TMEPEBIPKY MOCTadalbHUKA; CKOPOUEHHS 4acy, 10 Ha MepepoOKy 4u
MOBEPHEHHS MPOAYKTY; 3aXHUCT IiJl 4ac peTEeIbHUX MEPEeBIPOK; CBIJONTBA €KCIEPTIB; MOXKINUBICTh
CKOPOUYEHHSI OKPEMHUX BHTPAT HA TIEPEBIPKH MUIIXOM IXHBOTO 00'€THAHHSI.
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BucHOBKH Ta mepcneKTUBM MOAAJBIINX HAYKOBUX MomIykiB. OTxe, JTaHIIOTH TTOCTaBOK
MPOAYKTIB Xap4yyBaHHS JIFOJICH Ta TBApHH MOBUHHI OyTH SKICHUMH, OC3MEYHUMH Ta BiJIIOBiAaTH
BUMOTaM HOPMAaTHBHO-TIPABOBOTO 3akoHOnaBcTBa. OnHE 13 BAXKIMBUX Ta aKTyaJbHUX IHTAaHb
ChOTOZICHHSI - Oe3MEeYHOCTI Xap4yOBHX MPOAYKTIB Ta MPOJOBOJIBYOI CUPOBUHHU. JlJig BHUpILICHHS
TaKOro MUTAHHS MOTPiIOHA CyyacHa IMoMepeKyBalbHa CUCTeMa, sika Oyne 3abe3neuyBaT SKiCTh Ta
Oe3neky xapuoBoi mpoaykiiii. Illmpoke 3acrocyBaHHs B YKpaiHi MIKHApOAHHMX CTAHAAPTIB Ta
CUCTEM KOHTPOJIO 32 SIKICTIO XapuOBUX MPOIYKTIB y MPOJOBXK BCHOTO JIAHIIOTA iX BUTOTOBICHHS
JI03BOJIUTH CBOEYACHO OOPOTHCS 3 HEraTUBHUMU HACIiKaMU Ta BUSBIATH 3arpo3U IlI€ Ha MEPIINX
eTarnax BUpoOHHLTBA. B YkpaiHi, Haxkanb, 13-3a HETOCKOHAJIOI 3aKOHOJaBu0i 0a3u Ta AOCTYMHOCTI
JICIIEBOI XapuoBOi CHPOBHHM B CHUCTEMax IPOAOBOJIBYOI peatizalii iCHye MOTeHIiiiHa 3arpo3a
HEraTUBHOTO BIUIUBY TIpU BXKHBaHHI (hanbCU(PIKOBAHUX TMPOAYKTIB XapuyBaHHS. HeraruBmy
CUTYyallil0, Ha Hally AYMKY, MOXKE€ BUIIPAaBUTH Cy4acHa IOINEpe/pKyBalbHa CHCTEMa Ha OCHOBI
npuniunie HACCP Ta iHIIMX MDKHapOAHMX  CTaHAapTiB. KOHKypeHTOCIPOMOXXHUMU
MiANPUEMCTBA Xap4yoBOi ramy3i YKpaiHi MOXKYTb CTaTH 3aBISKU peastizailii iHHOBAaLlIHHUX MPOIECIB
B IXHIO JISUTBHOCTI, TAPMOHI3aIlii Iep>KaBHOT MOIITUKH 3a0€3MEUYCHHS SIKOCTI Ta OE3MEeKU MPOITYKITii
710 MDKHAPOJIHUX BUMOT.

Anle B Cy4acHMX yMOBax BHUPOOHMK 3aiSHMM B YHMCICHHHX JIAHIIOTaX TMOCTa4aHHs
MPOAYKTIB XapuyBaHHs MPH SKUX BUHUKAIOTH HOBI PU3MKHU OC3IEKH JJIsi BUPOOHHUIITBA XapYOBHX
nponaykTiB. IloTpiOHI HOBI MeTomu 1 MPOIEAYpH OE3MEYHOTrO TMOBOKEHHS 3 Xap4OBUMHU
MPOAYKTaMH Ha BCIX eTamax >XHTTEBOTO IMKIY XapuoBoro BupoOHHNTBa. [1l00 3meHmuTH 11
PU3UKH Ta YHUKHYTH IIKOAW JJs CIIOXKKBa4iB HEOOXiMHO 1 Hajaaial BHBYaTH Ta HAyKOBO
OOIPYHTOBYBAaTH 1HHOBAlIHI LUISIXM PO3BUTKY Ta MPAKTUYHY peani3alilo CHUCTEM TEXHIYHOTIO

peryinoBaHHs y cdepi 6€31MedHOCTI MPOAYKTIB XapuyBaHHS.
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BIIJIMB 3MIHHU KJIIMATUYHUX YMOB
HA BIOITPOAYKTUBHICTDb POCJIMH TA TBAPUH

Kywnepenko B.I'., kanouoam cintbcbK020Cn00aApCbKUX HAYK, OOYEeHMm

kushner enkovg@gmail.com

XepcoHcokutl depoicasnull acpapro-eKOHOMIUHUIL YHigepcumem, YKpaina

Anomauyia 3mina Knimamy nocunto€EmMsbcsa NPOmMs2oM OCMAaHHIX KiIbKOX pokis. Mikpokiimam
3eMli MA€ 3HAYHUU 6NIUE HA NPOOYKMUBHICMb Xy0oOu, a sKicmb, KLIbKiCmMb i uac eunacy
be3nocepeonvbo 3anedxcams 8i0 HABKONUUWIHBLO20 cepedosuwja. Hacmi 3miHU n0200U CnpuyuHeHi
pyxom nosimpaunux mac y mponocghepi. Knimam € 6inowr cmabinonum sisuugem. I1o2ooui konueanms
Manomos 3HAYHUL 6NIUE HA 300p08's ma NpooyKmugHicme meapud. Tomy HAUAKMYaTbHium
3G680aHHAM V MEAPUHHUYMBI € BUBYEHHS | 8PAX)BAHHSA 6CIX (aKmMopie, AKi MO’CYMb GNAUBAMU HA
NPOOYKMUBHICMb meapun 1 Ol Kpawjoeo GUKOPUCAHHA 2eHemU4YHO20 NOomeHyiany o06eyb
ACKAHIUCbKOI MOHKOPYHHOI NOpoOU HeoOXiOHO 36epmamu y8azy Ha MIHIUBL NO2OOHI YMOBU.

Knrouoei cnosa: 3mina xnimamy, eigyi, xyooba, meapunu, ackauiticbka MOHKOPYHA, a2po-

KILMamuyHi ymosu, kapmozpagiuna izyanizayisi.

Abstract. Climate change has been intensifying over the past few years. The microclimate of
the land has a significant influence on the productivity of livestock, and the quality, quantity and
timing of grazing are directly dependent on the environment. Therefore, in order to better use the
genetic potential of Askanian fine-wool sheep, it is necessary to pay attention to changing weather
conditions. Frequent weather changes are caused by the movement of air masses in the troposphere.
Climate is a more stable phenomenon. Weather fluctuations have a significant impact on the health
and productivity of animals.

Key words: Climate change, sheep, livestock, animals, Ascanian fine wool, agro-climatic
conditions, cartographic visualization.

IMoctanoBka npodsemu. [leprioueproBuM 3aBIaHHSM Cy4acHOI rajy3i TBapMHHMIITBA €
M1JBUIIEHHS MPOAYKTUBHOCTI CUIBCHKOTO Tocnogapersa. [1i1 mpoayKTUBHICTIO TBAPUHHUIITBA CJIi]T
PO3YMITH KUIBKICTb 1 SIKICTh MPOIYKIIil, OTPUMaHOI Bl TBApUHU 3a NMEBHUN Nepiof] (IeHb, MICAllb,
CE30H, pik a00 BCe KUTTHA).

AHani3 ocTaHHIX J0caigxkeHb i myOaikaunii. Y Ham yac icHye HarajgbHa morpeda B TOMY,
100 MPOTOyBAaTH 3pOCTar0dYe HACEICHHS TIaHeTH. [1iBUIIeHHs MPOYKTUBHOCTI XyA00W Ta MTHIII
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30UIBIIYE TOXOIU MIANPUEMCTB 0€3 301IbIIICHHS TOTOMIB'S, a 1HO/1 3HUXKYE COOIBAPTICTh OJIMHHUII
npoaykimii [1].

®opMy.TI0BaHHS MeTH. SIK HacmigoK, 30UIbIIYETBCS BHUPOOHMIITBO, 3HIIKYETHCS
co0iBapTiCTh MPOYKIIii, 3MEHIITYEThCSI CITPaBEUIMBA IiHA TMPOIYKTY B Mara3uHax i Ha CBITOBOMY
puHKy [2]. Bce 1ie minBuInye KOHKYPEHTOCIPOMOXHICTh BITYM3HSAHOI MPOAYKINT Ta Ma€e 3HAYHHUM
BIUIMB HA HAI[IOHAJIbHY EKOHOMIKY. 301IBIIYETHCSA KUIBKICTh BUPOOJEHOI MPOAYKIIT Ha AYIIY
HACEJICHHS, 10 MPU3BOAMTH /O MiABUILEHHS DPIBHS XHUTTSA HaceJeHHS. BinTBOpIOBanbHI SKOCTI
XYZA00U XapaKTepu3yroThes ii MPOAYKTHBHICTIO, aJle 32 JOIIOMOT'0I0 KOHTPOJIIO BIUIMBY aHOMAJIbHUX
(hakTOpiB HA TOTOJIB'S MOXHa OUIBII TOYHO OI[IHUTH BiATBOPIOBAJIBHY IIHHICTh XyJ00H Ta OLIBII
TOYHO OL[IHUTHU AKICTh MOrofiB's. Tomy HallakTyanbHIIINM 3aBIAHHSM Yy TBAPMHHULITBI € BUBYCHHS
1 BpaxyBaHHsI BCiX ()aKTOPiB, SKi MOKYTh BIUIMBATH HA IPOJAYKTHBHICTH TBAPHUH.

Bukiiax ocHoBHoro Marepiaiay. B armocdepi 3emii € 4YOTHpU OCHOBHI pETiOHH
dbopmyBaHHs MOBITPsSHUX Mac [3]: ApkTuuHa, AHTapkTHuHa, Tponocdepna ta ExBaropiaibHa.

Pi3ki KoMMBaHHS TOTOAM, IO CYIPOBOKYIOTHCS PI3KUMH 3MiHAMH JICHHUX ITOTOJHHX
napametpiB (temmneparypa 10-15 °C, tuck 1,3-2,6 klla), BinOyBaroThCs, KOJIM CHHONTHYHUHN (DPOHT,
rpaHUYHUM map arMocdepu, NPOXOAUTh MK JBOMA IMOBITPSHUMHM MacaMH 3 PpI3HUMHU
XapaKTePUCTUKAMMU.

Buxopucranns incrpymenty I'IK moennye HOBI MeToau 3 kapTorpadiuHOO Bi3yalli3ali€lo, 110
JT03BOJISIE aHAJII3yBaTH Ta IPOTHO3YBATH MPOCTOPOBUIN PO3MOIIT JOCIIIKYBAHUX MTOKa3HUKIB.

KinbkicHa oOIiHKa NpUPOTHUX (HAKTOPIB 3IMCHIOETHCS 3a JIOMOMOIOK IPYHTOBOTO Ta
KJIIMAaTHYHOTO ~ OOHITYBaHHA. [pPYHTOBO-KJIIMAaTH4YHA OLiHKA TPYHTYETHCS HA 3arallbHOMY
B3a€MO3B'SI3KY MK I'PYHTOBO-KJIIMarMdyHUMH yYMOBaMH Ta BPOXANHICTIO CLIbCHKOTOCIONAPCHKUX
KYJBTYp MU P13HIM IHTEHCUBHOCTI BEIEHHS CLIbCHKOTO FOCIOIapCTBa.

MeTo0710r110 MPONOHYEThCS BUKOPUCTOBYBATH JJIi OTPUMAHHS €IMHOI OLIHKH POJIOYOCTI
IPYHTIB, TOPIBHAHHOI JJIi CIIBCHKOT MICHEBOCTI KpaiHM Ta OKpPEMHX perioHiB. Po3pobieHo
dbopmyiy, IO CKIAMAAETHCS 3 TPYHTOBUX 1 KIIMATUYHUX TOKA3HUKIB, JJIs OTPUMAHHS IIKAJIHA
OOHITETY MpHU BIAHOCHO BUCOKUX PIBHSAX IHTEHCHUBHOCTI CLIbCbKOTo rocmnojapcrsa (3 10 mo 25-i
piK).

Cyrp xom0Oinamii [I. KpamanoBa momsirae y BH3HA4€HHI CLIBCHKOTOCIONAPCHKOT
MPOAYKTUBHOCTI KJIIMAaTy JUIsl 1aHO1 KYJIBTYPH Ha JAHOMY THUIII IPYHTY.
3a wi€l0 METOAMKOI Brepiie s Bciei XepcoHChbkoi 06macTi Oyo po3paxoBaHO O10JOTIYHY
MPONYKTUBHICTh CUIBCHKOTOCIOAAPCHKUX KYNBTYp, 3HaUE€HHS sIKO1 KonuBaroThes Bix 7,07 o 11,15

T/ra (puc. 1); HaiiBumi 3HaueHHs F (moHan 9 1/ra) cnocrepiraloTbes B MEHTPAIbHIN Ta MiBHIYHO-
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3aXiHIM YacTHHI OO0JIACTi, MEPEBaAXHO HA YOPHO3E€Max IMIBJICHHUX Ta YOPHO3EMax 3BUYANHUX.

F, 1/ra;

1,15
)

- 7,07
- PiuxH
- rpanvui aaMmi. panodis
B - nepxaeHuii nickuil ora
- REPHOBO-NICYaHI TPYHTH

100 Xm

Pucynoxk 1 - PozpaxynkoBa 6iosioriuna npoaxyktuBHicTb (F, T/ra) 3epHoBHX KyJbTYp B XepcOHChKiii 00macTi

CrpusTIHMBICTh arpoKJIiMaTy JJIsl BUPOITyBaHHS 0araTrbOX CiIbCHKOTOCIOAAPCHKUX KYIBTYP
KoiuBaeThest Bif 25,0 mo 35,7 6aniB. HalicpusimBimi arpokiTiMaTHYHi yMOBH JUIS BUPOIILYBaHHS
CHUPHUX MpPOAYKTIB - Ha MiBAHI LEHTPAJbHUX 1 MIBHIYHUX palOHIB Ta B palloHaX YOPHO3EMIB
TunoBux - 30 6aniB; HaliMEHI CIPUATINBI arpOKIIMAaTUYHI YMOBH JUIsl TBAPUHHHIITBA - HA MIBJHI
Ta MiBIEHHOMY CXO/1i XepCOHChKOI 001acTi.

3aBnsiku ['IC-TeXHOIOTISAM CTaI0 MOYXITHBUM PO3IAUTUTH TEPUTOPIIO0 XEPCOHCHKOT 00IacTi Ha
CiM arpompOMHUCIIOBHUX 1 CUTBCHKUX 30H 32 KJIIIMAaTUYHUMU Ta IPYHTOBUMH XapaKTEPUCTUKAMHU.

1. BepucnaBcbkuil IpUPOIHUI CIIBCHKOTOCIIONAPCHKUN paloH, SKHM BKIIOYAE 3eMesbHI
yrigas BenukoosnekcanapiBcbkoro Ta Bucokominbebkoro, paiioHiB, HOBOBOpPOHIIOBCHKOTO Ta JBa
rocroaapcTBa bijo3epchbkoro aaMiHICTPaTHBHOTO paiioHy, 3araibHO0 Tiotmero 447,8 000 ra (3 Hux
415,2 ra - CIbChKI CUTBCHKOTOCTIONAPCHKI YT ).

2. HwmxHbociporoscbkuit IIPUPOJHUN CLIIbCHKOTOCIOIAPCHKU I paiioH
Bepxupoporaunnpkuii, ['opHocTaiBcbkuii, = HiKXHBOCIPOrO3bCKHMH,  YacTHHY  T'OCHOJAPCTB
KaxoBcbkoro Ta IBaHiBCHKOTO aamiHiCTpaTHBHUX paiioHiB. CiibCcbka MicIeBicTh oxorutoe 490,3

THC. Ta CUTbCHKOTOCTIOAAPCHKUX YTi/b.
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3) bino3epchkuii MpUPOIHUNA CUTBCHKUN CLUTBCHKOTOCTIONAPCHKUH paiioH. [{o ckianxy paiiony
BXOJIATh MYHIIMMOANiTeTH bino3epcbkro Ta [epuaiBchkoro. 3araimbHa IUIOMIA  CUTBCHKHX
CUIBCHKOTOCIIOIAPCHKUX 3eMelb cTaHOBUTH 104,8 Tuc. ra.

4) OnemkiBCbKHM MPUPOTHO-CUIBCHKOTOCIIONAPCHKUN paiioH HAXOIUTHCSA Ha IMIIMAHUX
apeHax OopoBoi Tepacw p. JHIIPO 3 MDKaApEHHHMMH NPOCTOpAaMH 1 00'€HYE psii TOCIOIAPCTB
I'onompucrancekoro, OnemikiBcbkoro, KaxoBckkoro paiioniB ta M. Hooi KaxoBku. cTaHOBHTH
47,3 tuc. ra.

5) CxagoBChbKHUI TPUPOTHO-CLITECHKOTOCIOIAPCHKUI PaioH OXOILTIOE YaCTHHY FOCIIOAAPCTB
INonmonpucrancekoro, OnemkiBchbkoro, KaxoBchbKOro paioHy 1 HPHYPOUYECHHUH /O CTapOBHUHHOI
tepacu — nenbtu JlHinpa.. Cinbcbka MmicueBicTh oxorumoe 272 000 ra citbChbKOTOCHOIAPChKUX
YTi]Ib.

6. Ilpuponna cinbchbka MICIHEBICTh YaIUIMHCBKOTO P-HY CKIAA€ThCS 3 JBOX 3E€MEIbHHUX
MacuBiB y KananuanbkoMmy Ta HoBoTpoinpkomy paiioHax. 3arajipHa IUIOMIA CUTBCHKHX
CUIBCHKOTOCTIOAPCHKUX YTi/1b CTAHOBUTH 236,7 THUC. Ta.

7. T'enidecbkuid NMPHUPOJHHHA CITBCHKO - TOCHOJAPCHKUE paiioH. CKIQHaeThCs 3 YaCTHH
I'enivecbkoro, HoBoTpoinbkoro Ta IBaHIBCBKOTO  aAMiHICTpaTUBHUX  paioHiB. [lmormma
CLIbCHKOTOCTIOAAPCHKUX YTiIb CTAaHOBUTH 349,5 Tuc. ra.

Knimar ta #oro BIUIMB Ha 3MiHU penbedy Ha CHOTOAHINIHIA JI€Hb € HaWaKTyaJIbHIIIUM
MUTaHHAM Y BCIX cepax HAyKOBUX JIOCIIKeHb. 3a ocTaHH1 20-30 pokiB 3HaYHO 3pociia 4yacToTa Ta
IHTEHCUBHICTh HEOE3MEeYHUX TMOTOJHHUX SBHIL, SKI 3aBAAIOTh 3HAYHUX EKOHOMIUHUX 30WTKIB,
3arpoXyloTh CTa0UTPHOMY ICHYBAaHHIO €KOCHCTEM, a TaKOX 3/I0POB'I0 Ta JKUTTIO JIOACH 1
OiosoriuHux 00'€KTiB. 3riAHO 3 BUCHOBKaMH 0aratbOX BYEHHX, 3MIHHM KJIIMaTy, IO TPUBAIOTh,
MOXXYThb MaTH Ie OUTbII HeOe3MeUH1 HACHIIKH B MallOyTHbOMY, SIKIIO JIFOJICTBO HE OyJie BXKHUBATU

BIAMOBIAHMUX 3aXO/1B.
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CECHY BIOMETRYCZNE DRZEW OXYTREE W DRUGIM | TRZECIM
ROKU WEGETACYJNYM W PASACH ZIELENI MIASTA LOMZA

BIOMETRIC CHARACTERISTICSOF OXYTREE TREESIN THE
SECOND AND THIRD GROWING YEAR IN THE GREEN BELTSOF THE
CITY OF LOMZA
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Streszczenie

Praca oparta jest na do$wiadczeniu przeprowadzonym przez pracownikow
Migdzynarodowej Akademii Nauk Stosowanych na pasach zieleni w ciggach ulic miasta £omza.
Celem pracy byto porownanie cech biometrycznych drzew oxytree w dwoch okresach
wegetacyjnych (2020-2021). Mimo niesprzyjajacych warunkéw klimatycznych i glebowych,
drzewa oxytree dobrze radza sobie w podlaskim klimacie.

Drzewa oxytree byly obserwowane pod wzgledem przyrostu wysokosci oraz §rednicy pnia
na wysokosci 20 cm od ziemi w drugim i trzecim okresie wegetacyjnym po posadzeniu

Pomiary drzew wykonano 16.10.2020 r. i 20.10.2021 r. W drugim okresie wegetacyjnym
$rednia wysoko$¢ oxytree wynosita 172,02 cm. Najwyzsze drzewo miato wysoko$¢ 290 cm, a
najnizsze 65 cm. Srednia $rednica pnia na wysokosci 20 cm od ziemi wynosita 32,62 mm. W
trzecim okresie wegetacyjnym Srednia wysokos$¢ drzew wynosita 214,12 cm, Srednia Srednica pnia

— 32,8 mm. Najwyzsze drzewo miato wysokos¢ 370 cm, najnizsze 40 cm.

Slowa kluczowe: oxytree, okresy wegetacyjne, cechy biometryczne, wysoko$¢ drzew, $rednica
pnia

Abstract

The work is based on an experiment carried out by the staff of the International Academy of
Applied Sciences on green belts in the tracts of streets of the city of Lomza. The purpose of the
study was to compare the biometric characteristics of oxytree trees in two growing seasons (2020-
2021). Despite unfavorable climate and soil conditions, oxytree trees do well in the Podlasie
climate.

Oxytree trees were observed for height growth and trunk diameter at 20 cm from the ground
in the second and third growing periods after planting

88



Measurements of the trees were taken on 16.10.2020 and 20.10.2021. In the second growing
season, the average height of the oxytree was 172.02 cm. The tallest tree was 290 cm tall, and the
lowest was 65 cm tall. The average trunk diameter at a height of 20 cm from the ground was 32.62
mm. In the third growing season, the average height of the trees was 214.12 cm, the average trunk
diameter was 32.8 mm. The tallest tree was 370 cm high, the lowest was 40 cm.

Keywords: oxytree, growing seasons, biometric characteristics, tree height, trunk diameter.

Wstep

Toczace si¢ od lat dyskusje, debaty publiczne o $rodowisku naturalnym szeroko
rozpowszechnily rozwazania wokoét nieemisyjnej gospodarki. Coraz glo$niej mowi si¢ o
nieodwracalnych skutkach dzialalno$ci czlowieka na §rodowisko naturalne. W wieku XVII,
ktéremu towarzyszyt rozwoj transportu oraz produkcja oparta na spalaniu wegla, zaczeto zadawac
pytania na temat zanieczyszczenia Srodowiska, jednak to w XX wieku dziatalnos¢ cztowieka
wplyneta znaczaco na jego stan. Dwie Wojny Swiatowe, testy atomowe, katastrofy w Bhopalu czy
Czarnobylu rowniez znaczaco wplynety na jako$¢ ekosystemu.

Powaznym problemem ekonomicznym, ekologicznym, a takze spotecznym, o ktérych
mowimy coraz glo$niej sa niekorzystne zmiany klimatu spowodowane m.in. emisjg gazéw
cieplarnianych, zwlaszcza dwutlenku wegla CO2 spowodowang w wysokim stopniu spalaniem
paliw kopalnych. Wedlug danych GUS, najwazniejszym wydobywanym nos$nikiem energii w 2022
roku w Polsce byl wlasnie wegiel kamienny stanowiacy 55,9%, wegiel brunatny 23,7%, gaz ziemny
6,2%. Energia pozyskana z odnawialnych zrodet energii stanowita 16,8%.

Na podstawie danych Giownego Urzedu Statystycznego [2023], sektorem gospodarki
majacy najwigekszy udzial w zuzyciu bezposrednim energii w roku 2022 byl przemyst, ktory
wyniost 32,8%, drugim transport, obejmujacy takze samochody osobowe wynoszacy 28,9%.
Gospodarstwa domowe zuzyly 24,6% energii, a rolnictwo 3,8%, budownictwo 1,8% pozostali
odbioru 8,1%.

Ustawa z dnia 10 kwietnia 1997 roku o prawie energetycznym rozdziat 3, art. 13 mowi, ze
celem polityki energetycznej panstwa jest zapewnienie bezpieczenstwa energetycznego kraju,
wzrost konkurencyjnosci gospodarki 1 jej efektywnos$ci energetycznej, a takze ochrony srodowiska,
w tym klimatu. Dlatego doskonatym Zrédtem na pozyskiwanie energii sa odnawialne Zrodta energii
(OZE).

Warto zada¢ sobie pytanie, ktore z tych zrodet beda najodpowiedniejsze dla Polski. Chociaz

elektrownie fotowoltaiczne 1 wiatrowe przetwarzajg energi¢ stonca czy wiatru w energie
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elektryczng, same jako sprzet potrzebny do jej produkceji, nie do konca wyprodukowane sg z
materialdw nadajacych si¢ chociazby do recyklingu. Producenci paneli fotowoltaicznych nie mowia
jeszcze o ich utylizacji, co na pewno bedzie nieuniknione w przeciggu 25-30 lat.
Najprawdopodobniej zostang zakwalifikowane jako elektrosmieci. Podobny problem dotyczy
elektrowni wiatrowych, ktorych recykling juz jest kosztowny i1 energochtonny.

Alternatywng dla Polski moze by¢ energia pozyskiwana z roslin energetycznych oraz
biogazowni. Przysztoscia OZE jest w tym przypadku sektor rolnictwa oraz le$nictwa m.in. w
wojewddztwie podlaskim czy warminsko-mazurskim. Warto rowniez wykorzystywac pasy zieleni
miejskiej do zasadzania roslin energetycznych.

Energia odnawialna jest pozyskiwana z naturalnych proceséw przyrodniczych, co daje
mozliwo$¢ na uzupetnienie jej zasobdw poprzez naturalne, powtarzajace si¢ cykle. Jest alternatywa
dla tradycyjnych no$nikow energii, tj. paliw kopalnych. Energia ze Zrédet odnawialnych obejmuje
energi¢ z bezposredniego wykorzystania promieniowania slonecznego, wiatru, zasobow
geotermalnych, zasobéw wodnych, statej biomasy, biogazu, biopaliw ciektych [Ignarska 2013].

Odnawialne zrédla energii (OZE) odgrywaja coraz wicksza role w strukturze dostaw
energii. Rozw6] wytwarzania energii elektrycznej z odnawialnych zrodet wynika z potrzeby
ochrony $rodowiska oraz wzmocnienia bezpieczefnstwa energetycznego. Celem dziatah w tym
zakresie jest zwigkszenie wytwarzania energii ze zrddet odnawialnych, wspieranie rozwoju
technologicznego i innowacji, tworzenie rozwoju regionalnego oraz wigksze bezpieczenstwo
dostaw energii zwlaszcza w skali lokalnej [Trebska, Gromada 2017].

Plan zwany potocznie ,,3 x 20” mowi migdzy innymi o zwigkszeniu udziatu zuzycia energii
pochodzacej z OZE w koncowym zuzyciu energii brutto do 20%. Zobligowana unijnymi i
migdzynarodowymi rozwigzaniami prawnymi Polska zobowigzata si¢ do zwigkszenia udzialu
pozyskania energii z OZE do 12,5% do roku 2015 oraz do 15% do roku 2020 [Lisowski 2018;
Lisowski, Porwisiak 2018]. Ministerstwo Energii szacuje , ze OZE w zuzyciu energii brutto
wyniesie 13,8% w roku 2020.

Ministerstwo Aktywow Panstwowych zaktada w projekcie Krajowy Plan na rzecz energii 1
klimatu 2021 — 2030, ze osiggnie w 2022 roku 15% udzialu OZE w finalnym zuzyciu energii brutto,
kolggno w 2025 roku — 17%, 2027 roku — 19%, finalizujac 21% w 2030 roku [Lisowski,
Borusiewicz 2019].

Zainteresowanie  energia odnawialng w  Polsce uwidocznito si¢ w latach
dziewieédziesiatych, jednak przez dhlugi okres odbywato si¢ ono bez wsparcia finansowego.
Powaznym krokiem dla tego sektora gospodarki bylo uruchomienie unijnych programéw,
wspierajacych jego rozwdj [Szatanski 2016]. Rozmachu nabraty przede wszystkim mate instalacje
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OZE, korzystajace z preferencji zwigzanych z ulatwieniem formalnosci (m.in. tatwiejsze
przytaczenie do sieci, brak konieczno$ci uzyskania koncesji) oraz specjalnych mechanizméw
wsparcia przy sprzedazy energii.

Biomasa, zgodnie z definicjag w Ustawie (Dz.U. 2006 nr 169 poz. 1199), s3 to podatne na
rozktad biologiczny frakcje produktow, odpady i1 pozostatosci przemystu rolniczego, tacznie z
substancjami ros§linnymi i zwierzgcymi, le$nictwa 1 zwigzanych z nim galezi gospodarki oraz
podatne na rozklad biologiczny odpady przetworstwa spozywczego i przemystowego. W
technologii wytwarzania energii wykorzystuje si¢ gldownie biomasg pochodzenia roslinnego, ktora
powstaje w procesie fotosyntezy [Kacprzak i in. 2012; Lisowski i in. 2018].

W polskich warunkach klimatycznych dotychczas dla pozyskania biomasy uprawia si¢
ro§liny, ktore mozna zakwalifikowac do nastepujacych grup:

- trawy: Miskant olbrzymi (Miscanthus x giganteus), Miskant chinski (Miscanthus sinensis),
Miskant cukrowy (Miscanthus sacchariflorus), Spartina preriowa (Spatrina pectinata);

- byliny: Slazowiec pensylwanski (Sida hermaphrodita), Roznik przeroénicty (Slphium
perfoliatum), Stonecznik bulwiasty znany pod nazwa topinambur (Helianthus tuberosus);

- drzewa i krzewy: wierzba (Salix), topola (Populus), robinia akacjowa (Robinia
pseudoacacia), roza wielokwiatowa (Rosa multiflora), oraz badana od 2016 roku na terenie Polski
odmiana Paulowni, uzyskana z dwodch gatunkéw Paulownia elongate i Paulownia fortune,
zargjestrowana jako Clon in Vitro 112, czy potocznie nazywana drzewem tlenowym lub oxytree;
Falecka-Jabtonska 2017; Lisowski, Porwisiak 2017; Jakubowski i in. 2018; ; Wozniak i in. 2018].

Biomasa z wyzej wymienionych roslin wykorzystywana jest glownie do produkcji statego
paliwa w postaci zrgbek, brykietu lub pelletu, moze by¢ uzyta réwniez do produkcji metanu w
procesie fermentacji [Stolarski i in. 2014].

Cel, przedmiot i metoda badan

Przedmiotem badan byty drzewa oxytree posadzone na pasach zieleni miasta L.omza wzdtuz
wybranych ciggow komunikacyjnych. W kwietniu 2019 roku zostalo podpisane porozumienie
pomiedzy: Wyzsza Szkola Agrobiznesu w Lomzy, Miejskim Przedsigbiorstwem Gospodarki
Komunalnej i Mieszkaniowe] w Lomzy i Instytutem Ochrony Ros$lin Panstwowym Instytutem
Badawczym Terenowa Stacja Doswiadczalng w Bialymstoku. Porozumienie dotyczyto miedzy
innymi badan drzew oxytree nasadzonych w pasach zieleni miasta Lomza. W dniach 22-23.05.2019
r. Zaklad Zieleni w Lomzy posadzit 54 sadzonki oxytree w ciggach ulicznych. Sadzonki oxytree

posadzono w wybranych pieciu miejscach, w ciggach ulic na pasach zieleni: w dwodch pasach
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zieleni przy ul. Pilsudskiego i jednym przy ul. Zawadzkiej, gdzie panuje nat¢zony ruch miejski
oraz przy ul. Wojska Polskiego i ul. Poznanskiej przy natezonym ruchu samochodow ciezarowych.

Paulownia Clon in Vitro 112 jest drzewem krzyzowanym i klonowanym, wychodowanym
przez laboratorium In Vitro S.. z Sant Feliu de Llobregat w Hiszpanii. Drzewo to posiada
wytrzymato$¢ na ekstremalne temperatury od - 25° C do + 45° C. Raz posadzone drzewo oxytree
odrasta po $cieciu do pigciu razy. Ponadto jest gatunkiem homogenicznym, rozmnaza si¢ jedynie
przez specjanie wyhodowane w laboratorium sadzonki.

Drzewa oxytree nalezy uprawia¢ na glebach lekkich prze poziomie wody gruntowej ponizej
2 m. a odpowiednie do uprawy pH gleby powinno wynosi¢ od 5,5 do 8,7. Gleboki system
korzeniowy osiggajacy nawet do 9 m dhlugosci, znaczaco poprawia jakos¢ gleb, utrzymujac
odpowiednig ilo§¢ wod gruntowych. Roczne zapotrzebowanie na wode tego gatunku wynosi ok.
750 mm.

Z miejsc wytyczonych pod sadzenie drzew, na poczatku maja 2019 r. zostaty pobrane proby
glebowe w celu zbadania zasobno$ci w mikro- i makrosktadniki pokarmowe oraz na zawarto$¢
metali cigzkich. Badania gleby zostaly przeprowadzone przez Okregowa Stacje¢ Rolniczo-
Chemiczng w Bialymstoku. Pomiary temperatury i ilosci opadéw atmosferycznych w okresach
wegetacji zostaly udostgpnione przez ZDOO Marianowo. WysokoSci pomiaru drzew byly
wykonane za pomocg tasmy mierniczej 5 m i laty geodezyjnej, a Srednica pnia za pomoca
suwmiarki.

Miegjscawytyczone pod sadzonki wywiercono otwory wiertnica spalinowa na gltgbokosé ok.
jednego metra o $rednicy 30 cm. W dniach 22-23.05.2019 r. w przygotowane i zaprawione gleba
ogrodniczg wymieszang z obornikiem granulowanym wysadzono sadzonki oxytree.

Po posadzeniu sadzonki podlano obficie i zabezpieczono przed uszkodzeniami
zewngtrznymi poprzez ogrodzenie ich siatka plastikowa. Na wierzch sadzonek nasypano warstwe
torfu wymieszanego z ziemig lekka o migzszosci 5 — 6 cm w celu umozliwienia wzrostu posianej
trawy oraz utworzenia darni. Po wysadzeniu wykonywano zabiegi pielegnacyjne: podlewanie w
miar¢ potrzeb, wzruszanie gleby wokol sadzonek, niszczenie roslinnosci w promieniu 40 cm od
pnia

W pierwszej dekadzie sierpnia 2019 r. zastosowano nawozenie pogldéwne preparatem
YaraMila COMPLEX w iloéci 100 g pod kazde drzewko, co w przeliczeniu daje 60 kg'ha™ nawozu
wielosktadnikowego. Na poczatku sierpnia, w celu swobodnego wzrostu oraz zapobieganiu
uszkodzen lisci, powigkszono ogrodzenia wokot drzewek. W drugiej dekadzie wrzes$nia usunieto

ogrodzenia ze wzgledu na szybki wzrost drzew oxytree.
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Ryc.1. Sadzenie oxytree w pasach zielni w Lomzy. Zdjecie autorskie z dnia 23.05.2019 r.

W maju 2020 roku w pasach zieleni miejskiej zostato posadzone kolejne 50 sadzonek
oxytree: przy ul. Pilsudskiego, przy Panstwowej Strazy Pozarnej oraz przy ul. Strzelcow
Kurpiowskich.

Wzrost 1 rozwdj sadzonek byl monitorowany przez pracownikow i studentow Wyzszej
Szkoty Agrobiznesu w Lomzy. Pomiarom podlegaty wysoko$¢ drzewek oraz $rednica pnia na
wysokosci 20 cm od ziemi. Wysokos$¢ oxytree mierzono za pomoca taSmy mierniczej, Srednice pnia
przy pomocy suwmiarki. Pomiary wykonywano w nast¢pujacych terminach:

- po pierwszym rok wegetacji: 21 pazdziernika 2019 r.,
- po drugim roku wegetacji: 16 pazdziernika 2020 r.,
- po trzecim roku wegetacji: 20 pazdziernika 2021 r.

Po pierwszym okresie wegetacyjnym $rednia wysoko$¢ drzew oxytree wyniosta 95 cm,
srednia $rednica pnia na wysokosci 20 cm wyniosta 19 mm, sredni obwdd pnia na wysokosci 20 cm
— 58 mm, dobowy przyrost oszacowano na 0,64 cm. Najwyzsze drzewo oxytree osiggneto
wysoko$¢ 208 cm, najnizsze 32 cm. W drugiej potowie maja 2020 r. wedlug zalecen producenta

Scieto drzewa na wysoko$¢ okoto 5 cm od ziemi w celu rozbudowania systemu korzeniowego.
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Wyniki badan
W celu zbadania odczynu gleby i jg zasobnosci w przyswajalne makro- i mikrosktadniki na
poczatku maja 2019 r. pobrano préby i przekazano do analizy do OSCHR w Biatymstoku.

Zawarto$¢ poszczegdlnych sktadnikoéw zestawiono w tabeli. 1

Tabela 1. Odczyn gleby i jej zasobno$¢ w przyswajalne makro- i mikroelementy na terenie miasta Lomza.

pH w | Zawarto$¢ makrosktadnikéw Zawarto$¢ mikrosktadnikow
Miejsca proby glebowe;j KCl [9°kg™] [mg-kg]
P K Mg B Mn Cu Zn Fe
ul. Zawadzka 75 20,5 139 5,6 121 | 1221 | 36 11,4 880
o Hbucsiieeo (od 79 | 11 | 71 | 36 | 054 | 1061 | 29 | 105 | 804
ul. Pitsudskiego/od PKO 7,6 19,0 16,6 6,8 8,89 | 1620 | 3,6 8,7 1034
ul. Poznanska 79 18,5 83 35 0,70 | 101,3 | 26 12,0 880
ul. Wojska Polskiego 7,6 22,9 14,5 50 091 | 1041 | 25 9,7 1033

Zrédlo: opracowanie wlasne na podstawie sprawozdania OSCHR w Bialymstoku.

Gleba w pasach zieleni miasta Lomza byla zréznicowana w mikro- 1 makrosktadniki,
odczyn gleby wykazat zasadowe pH>7,5. Zawarto$¢ fosforu wynosita od 11,1 do 22,9 g-kg™, byta
$rednia, wysoka lub bardzo wysoka. Zawarto$é potasu wynosita od 7,1 do 16,6 g-kg™, byta bardzo
niska i $rednia. Zasobno$¢ w magnez wahata sie od 3,5 do 6,8 g-kg?, byta niska, do $redniej

zasobnosci.

Ryc. 2. Drzewa oxytree po pierwszy okresie wegetacyjny, Zdjecie autorskie z dnia 16.09.2021

Srednia temperatur z trzeciego okresu wegetacyjnego drzew oxytree wynosita 13,8° C.
Najcieplejszym miesigcem byt lipiec ze $rednig temperaturg 21,9° C, najzimniejszym kwiecien ze
srednig temperaturg 6,4° C. W odniesieniu do drugiego okresu wegetacyjnego, trzeci okres byt

chlodniejszy o 0,4° C, w odniesieniu do wielolecia chlodniejszy o 0,3° C. Suma opadow
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atmosferycznych w tym okresie wynosita 59 mm, o 11,8 mm mniej niz w drugim okresie

wegetacyjnym oraz mniej o 42 mm w poréwnaniu z wielolecia.

Tabela 2. Srednia temperatur powietrza oraz suma opadéw w okresie wegetacyjnym w latach 2020-2021

Miesiac Srednia Srednia Srednia > > miesiecznych | Y. opadow z
temp. temp. temp. Z | miesigcznych opadow w 2021 | wielolecia
dobowa w | dobowa w | wielolecia opadow w | 1. [mm] 1989-2019
2020r. 2021r. 1989-2019 | 2020 r. [mm] [mm]
[°ql [°ql [°ql
kwiecien 7,4 6,4 84 3,3 30,1 19,6
Maj 10,1 11,5 13,0 85 72,8 82,2
czerwiec 16,9 18,7 18,5 188 52,7 50,4
Lipiec 18,0 21,9 18,1 24 116,7 93,7
Sierpien 19,6 16,9 18,3 102 89,6 71,1
wrzesien 15,7 12,4 13,1 39 40,2 48,0
pazdziernik 115 8,6 9,0 54 10,9 38,8
$r. temp. 14,2 13,8 14,1
$r. opadow 70,8 59 101,0

Zrédlo: opracowanie wlasne na podstawie danych Stacji Meteorologicznej ZDO Marianowo.
Zgodnie z wytycznymi producenta, w drugiej potowie maja 2020 roku wszystkie sadzonki
oxytree zostaly S$cigte na wysoko$¢ 5-6 cm od ziemi. Po zakonczeniu drugiego okresu
wegetacyjnego w 2020 roku oraz trzeciego okresu wegetacyjnego w 2021 roku wykonano pomiary
biometryczne 47 drzew oxytree dotyczace wysokosci drzewek oraz $rednicy pnia na wysokosci 20

cm od ziemi. Wyniki zestawiono w tabeli 3

Ryc.3. Drzewa oxytree w trzecim okresie wegetacyjnym. Zdjecie autorskie z dnia 16.09.2020 r
Znaczacg roznice we wzroscie drzew oxytree nalezy ttumaczy¢ wlasciwosciami gleby, w

takcie wykonywania otwordw pod sadzonki oxytree w kilkunastu miejscach na wierzch
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wydobywany byl gruz i zwir, pozostaty po budowie drég. W drugim okresie wegetacyjnym, w
pasach zieleni, pomiary przedstawialy si¢ nastepujaco:

- przy ul. Zawadzkiej najwyzsze drzewo oxytree mialo wysokos¢ 290 cm, najnizsze 65 cm,
najwicksza $rednica pnia — 50 mm, najmniejsza $rednica — 15 mm. Srednia wysoko$¢ wszystkich
zmierzonych drzew w tym pasie zieleni wynosita 177 cm, $rednia $rednica pnia 32,6 mm;

Tabela 3. Srednie pomiary dla drzew oxytree w latach 2020-2021.

Migjsce plantagji Wysoko$¢ oxytree [cm] Srednica pnia [mm]
2020 2021 2020 2021
ul. Zawadzka 177 201 32,6 33
ul. Pitsudskiego / od strony Kauflandu 190,4 215 38,6 33
ul. Pitsudskiego / od strony PKO 187,7 237 35,9 35
ul. Poznanska 165 221 32,5 32
ul. Wojska Polskiego 140 196,6 235 31
$rednia 172,02 214,12 32,62 32,8

Zrédlo: opracowanie wilasne na podstawie danych WSA w Lomzy.

- przy ul. Pitsudskiego / od strony Kauflandu najwyzsze drzewo miato wysokos¢ 288 cm,
najnizsze 77 cm, najwicksza $rednica pnia — 60 mm, ngmnigjsza — 12 mm. Srednia wysoko$¢
drzew wynosita 190,4 cm, $rednia §rednica pnia 38,6 mm;

- przy ul. Pilsudskiego / od strony PKO najwyzsze drzewo miato wysoko$¢ 280 cm,
najnizsze 80 cm, najwicksza $rednica pnia — 58 mm, ngmnigjsza — 12 mm. Srednia wysoko$é
drzew oxytree wynosita 187,7 cm, $rednia $rednica pnia — 35,9 mm;

- przy ul. Poznanskiej najwyzsze oxytree miatlo wysoko$¢ 172 cm, najnizsze — 156 cm,
najwieksza $rednica pnia wynosita 36 mm, najmniejsza — 25 mm. Srednia wysoko$é¢ drzew w tym
pasie zieleni wynosita 165 cm, $rednia $rednica pnia — 32,5 mm;

- przy ul. Wojska Polskiego najwyzsze drzewo miato wysokos$¢ 210 cm, najnizsze 80 cm,
najwieksza $rednica pnia wynosita 38 mm, najmniejsza 4 mm. Srednia wysoko$¢ drzew wynosita
140 cm, $rednia $rednica pnia — 23,5 mm.

Najwyzsze drzewo oxytree, sposrdd zebranych pomiaréw po drugim okresie wegetacyjnym
miato wysokos¢ 290 cm, a najwigksza srednica pnia na wysokosci 20 cm od ziemi wynosita 60 mm.
Srednia wysoko$¢ wszystkich drzew wynosita 172,02 cm, a $rednia $rednica pnia 32,62 mm.

Podsumowanie

Warunki klimatyczne w 2020 1 w 2021 roku nie byly sprzyjajace wzrostowi drzew oxytree
w pasach zieleni miasta L. omza. Niskie temperatury w kwietniu (7,4° C w 2020 roku, 6,4° C w 2021
roku), bardzo niskie w maju (10,1° C w 2020 roku, 11,5° C w 2021 roku) spowolnily wzrost

oxytree. Wzgledem wielolecia temperatury w kwietniu byly nizsze o: 1° C w 2020 roku, 0 2° C w
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2021 roku. W maju réznice temperatur wzgledem wielolecia wygladaty nastepujaco: nizsze 0 2,9° C
w 2020 roku, nizsze o0 2,5° C w 2021 roku.

Suma opadéw w drugim okresie wegetacyjnym byta nizsza o 30,2 mm wzgledem
wielolecia, w trzecim okresie wegetacyjnym suma opadow byla nizsza o 42 mm wzgledem
wielolecia oraz o 11,8 mm nizsza niz w drugim okresie wegetacyjnym. Oba okresy wegetacyjne nie
obfitowaty w opady korzystne dla wzrostu drzew oxytree.

Nie wszystkie drzewa oxytree miaty jednakowy wzrost. Jedng z gldéwnych przyczyn rdznic
we wzroscie jest zasadowe pH gleby, $rednia zasobno$¢ gleby w makro- 1 mikrosktadniki, zmiana
profilu glebowego powstata w wyniku budowy i rozbudowy drég oraz rosngca run wokoét drzewek.
W drugim okresie wegetacyjnym najwyzsze drzewo oxytree mialo wysokos$¢ 290 cm, najnizsze 65
cm. W trzecim okresie wegetacyjnym najwyzsze oxytree mierzyto 370 cm, najnizsze 40 cm,
spowodowane byto to ztamaniem drzew wynikajacych z wystepowania przymrozkow.

Mimo nie sprzyjajacych warunkéw klimatycznych i glebowych, drzewa oxytree odznaczaty
si¢ imponujagcym przyrostem. W drugim okresie wegetacyjnym S$rednia wysoko$¢ drzew oxytree
wynosita 172,02 cm, z czego 47% drzew przekroczyto wysokos¢ 100 cm, 38% drzew wzrosto
ponad 200 cm. W trzecim okresie wegetacyjnym $rednia wysoko$¢ drzew oxytree wynosita 214,12
cm, z czego 45% drzew osiagneto wysokos¢ powyzej 200 cm, 17% drzew wzrosto ponad 300 cm.
Srednia $rednica pnia mierzona na wysokoséci 20 cm od ziemi wynosita 32,62 mm w drugim okresie
wegetacyjnym, a 32,8 mm w trzecim okresie wegetacyjnym. Miedzy drugim, a trzecim okresem
wegetacyjnym oxytree przyrosty $rednio o 41,2 cm powigkszajac $rednice pnia $rednio o 0,18 mm.

Wedhug badan [Lisowski, Porwisiak 2017; Lisowski, Porwisiak 2018;] warunki glebowe jak
1 klimatyczne maja wptyw na rozwdj oxytree, jednak moga by¢ uprawiane nawet na glebach
stabych w czg¢sciowo niesprzyjajacych warunkach klimatycznych. Niezaleznie od potozenia
doswiadczen na terenie Polski, oxytree odznacza si¢ duzymi przyrostami.

Charakterystycznym elementem drzew oxytree sa duze liscie. W okresie upatow daja duzo
cienia, a gdy opadng stajg si¢ wartosciowym nawozem. Wedtug Lisowskiego 1 Porwisiaka [2018]
liScie oxytree po opadnigciu szybko rozkladaja sie, wiosng nie ma po nich sladu. Jako nawoz
zawierajg okoto 3% azotu, czyli 6 razy wigcej niz w oborniku, oraz ponadprzeci¢tne sktadniki
mineralne. Czym s3 w stanie same dostarczy¢ sobie skladnikow pokarmowych w wyniku
samonawozenia.

Zbyt krotki okres badan, nie pozwala na jednoznaczne stwierdzenie, czy drzewa oxytree
mozna sadzi¢ na terenie wszystkich wojewodztw, czy tylko w zachodnich i1 potudniowych
czg$ciach naszego kraju. Wedlug danych z firmy ,,Lasy tlenowe” na terenie Polski posadzono juz
ponad 600 ha drzew oxytree.
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Whnioski

Na podstawie wykazang literatury i przeprowadzonych obserwacji i pomiardéw w dwoch
okresach wegetacyjnych drzew oxytree rosngcych na pasach zieleni w pasach drogowych na
terenie Lomzy mozna sformutowac nastepujgce wnioski:

1. Drzewa oxytree w drugim roku uprawy osiggnetly srednig wysokos¢ 172,02 cm przy
Srednicy pnia mierzonej na wysokosci 20 cm od ziemi 32,62 mm. W trzecim roku uprawy
drzewa oxytree przyrosty srednio do 214,12 cm wysokosci, §rednia $rednica pnia wynosita 32,8
mm. Migdzy drugim, a trzecim okresem wegetacyjnym oxytree przyrosty srednio o 42,1 cm
wysokosci, powiekszajac srednice pnia o 0,18 mm.

2. Mimo nie sprzyjajacych warunkow klimatycznych drzewa oxytree cechowatly sie
dos¢ duzym przyrostem. Oxytree dobrze radzi sobie nawet na glebach stabych, jednak mozna
zauwazyC¢ znaczaca réznice gleby na podstawie przyrostu w poszczegélnych okresach
wegetacyjnych . W drugim roku uprawy roznica mi¢dzy najwyzszym, a najnizszym drzewem
wynosita 225 cm wysoko$ci i 56 mm w $rednicy pnia, w trzecim roku uprawy réznica wzrosta
do 330 cm wysokos$ci natomiast ré6znica w $rednicy pnia wynosita 56 mm.

3. Wplyw na stabsze tempo wzrostu roslin, miaty niskie temperatury powietrza w
kwietniu 1 bardzo niskie w maju oraz brak opadéw w obu okresach wegetacyjnych. Czgs§¢
gornych pedow oxytree przymarzia.

4. Potrzebne sg dalsze badania i1 obserwacje szybko$ci wzrostu drzew oxytree na
dhugo$¢ 1 grubos$¢ pnia, pochtanianie dwutlenku wegla z powietrza, jak rowniez na wlasciwosci
fizyczne drewna pozyskanego z szybkorosnacych drzew.
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CIHOXKUBAHHS PUBU B XAPYYBAHHI CTYAEHTIB
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Honiwyk A. A., 00Kkmop CibCbKO2OCNOOAPCHKUX HAYK, NPpodecop
Invuenxo M. O., kanouoam cCitbCbKO2OCNOOAPCLKUX HAYK, CMAPUuiuil 00CIiOHUK

Ilonmascwvkutl OeporcasHul azpapuuil ynisepcumem, Ykpaina

Anomauisn. [lpoananizosano 3azanvhi meHOeHYii CnoONiCUBAHHS pubu 8 c8imi ma 6uUdiieHO
OCHOBHI MOMUBAYIUMI acnekmu NOnumy Ha pubHy npodykyito. 3a 0onomoeor aukem-
ONUMYBANILHUKIE BUSHAYEHO 3A2ANbHUL PIBEHb GUKOPUCMAHHA PUOHUX NPOOVKMIE V XApUYEaHHI
CMYyO0enmcbKoi MONOOI mMa aKyeHmosaHd yeazd HA CYYACHUX Ni0X00ax 00 1020 NONINULEHHS.
Hocniooicennss 6yno cnpsamosane Ha YMOYHEHHS (PaKmopie ubOpy Yacmomu CnOMCUBAHH PUOU.
Buseneno, wo ceped uumHuxis, sKi Gopmylome CcnoxcugaHms pubu € HaAHICMb puobl,
HeCKIaoHicmy Y i1 npuecomy8aHHui, CNpuiManhs Gakmopy Oilbut HU3bKOI YiHU, 8 NOPIGHAHHI 3
iHwumu euoamu ixci. B ankemyeanni 3a oanoro memor nputinaiu ydacmes 51 cmyoenm OeHHOT
dopmu nasuannsa Ilonmascvkozo OepicasHoz2o azpapHozo yhigepcumemy. Pozensanymo numanns
PAYioHANIbHO20 XAPYYBAHHA CIYOEHMI8, OXAPAKMEPUZ0BAHO 3HAUEHHA MA 6NIUE PUOHOI NPOOYKYIT
V 30anancy8aHHi payioHy XapuyyeauHs ma ii 3Ha4eHHs 8 HCUMmmeEisIbHOCMI opeanizmy. Buseneno,
Wo mpems YacmuHa pecnoHOeHmMi8 XapuyeEmuvcs He pe2yiapHo, 0e3 CUucmeMu, uo C8ioYums npo
HaseHicmb  axkmopié puszuxy O 300po8’s. Bcmanosneno, wo 'y csill  payion Ha
DPEKOMEHO0B8AHOMY pi6HI 2-3 pa3u Ha MuicoeHb eKadams puoby auue 25 %, cmyoeumis. Cepeo
ONUMAHUX OOCUMb BUCOKULL BIOCOMOK MUX, XMO CRONCUBAomv pubHi cmpasu auute 1-2 pazu Ha
Micayb, WO 8 NOPIGHAHHI I3 M'SICHUMU CMpagamu i3 nmuyi, C6UHUHU MAa SL0GUUUHU Maudice 8 4
pasu menute. AHKemy8aHHs CMYOeHMI8 NOKA3AN0, WO ceped CMAKi8 PecnOHOeHmIi8 GUABIeHA
nepesaca y Xapuy8amHi MOPCbKOIO puboi0 HAO CMABKOBOI0 V MICLKUX HCUMENi8, KA CKAadana
32 %, y orcumenis 3 cinbevkoi micyesocmi na 10 % nuocue. 3a cnocobom npucomysants pubu
OMPUMAHi pe3yibmamu 6Ka3yIoms, Wo Maudce NON0BUHA ONUMAHUX CMYOEHMI8 CHONCUBAIOMD
cmadxceny, 17 % KonueHy, iHwii 6uKOpucmogyiomes 0y0b — AKull cnocié npuecomyeamHs. B xo0i
AHKemy8aHHsl 3 'SCOBAHO, WO CMPAsU 3 pubu 8 pPeKOMEeHOO0BAHOMY 00csA3i 0Nl 0aHoi epynu
HAceNleHHs, MAlo B6KIIOYeHI 8 pPayioH Xapuy8aHHs, a nepeeazd 6 CNONCUBAHHI pubu y eu2nioli
CMAdICeHol, ceiduums Oilbule npo nompedy 6 3pyuHoMy cnocooi ii npucomysanns. [lanuti ghaxm

8KA3y€ HA HeoOXIOHICMb NONYAAPU3AYIl BUKOPUCAHHA NPOOYKYIl pubHUYmMea 6 payioHarbHOMYy
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Xapuy8anHi cmyoOenmie, maKoic 3HAXO0NCEHHI 8aAXNCENI8, 3a OONOMO20I0 SKUX MONCHA 30LTbuumu
CROJICUBAHHSL pubU ceped MOLO0JI.
Kniwouosi cnosa: puba, pubni npooykmu, piéenb CHOJNCUBAHHS, CMYOEHmMU, PAYIOHAIbHE

Xapyy8aHHs.

Abstract. The general trends of fish consumption in the world are analyzed and the main
motivational aspects of the demand for fish products are highlighted. With the help of
guestionnaires, the general level of use of fish productsin the diet of student youth was determined
and attention was focused on modern approaches to its improvement. The study was aimed at
clarifying the factors that determine the frequency of fish consumption. It was found that the
availability of fish, the ease of its preparation, the perception of the factor of a lower price,
compared to other types of food, are among the factors that shape the consumption of fish. 51 full-
time students of the Poltava Sate Agrarian University took part in the survey on this topic. The
question of the rational nutrition of students is considered, the importance and influence of fish
products in balancing the diet and its importance in the vital activity of the body are
characterized. It was found that a third of the respondents do not eat regularly, without a system,
which indicates the presence of risk factors for health. It was established that only 25% of students
include fish in their diet at the recommended level 2-3 times a week. Among those surveyed, there
is a fairly high percentage of those who consume fish dishes only 1-2 times a month, which is
almost 4 times less than meat dishes made from poultry, pork and beef. The survey of students
showed that among the tastes of the respondents, a preference for eating sea fish over pond fish
was found among urban residents, which was 32%, and among residents from rural areas it was
10% lower. According to the method of cooking fish, the obtained results indicate that almost half
of the surveyed students consume fried, 17% smoked, others use any cooking method. In the
course of the survey, it was found that fish dishes in the recommended amount for this population
group are not included in the diet, and the preference for consuming fried fish indicates the need
for a convenient way of cooking it. This fact indicates the need to popularize the use of fishery
products in the rational nutrition of students, as well as finding levers that can be used to increase
fish consumption among young people.

Key words: fish, fish products, level of consumption, students, rational nutrition.

IMoctranoBka mnpodjemu. J[ns HOpManbHOT 1 AaKTHBHOI IKUTTEIISUTBHOCTI JIFONWHI
HEOOX1IHO XapuyBaTHCs palliOHAIbHO, TOOTO CIOXKMBAaTHU TaKy KUIBKICTh 1XKi, SiKa MOTpiOHA JUIs
pOCTY, PO3BUTKY Ta BiTBOPEHHs €HEPro3aTpar. [’ka MOBMHHA MIiCTUTH OiIKM, )KHPHU, BYIJIEBOM,
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BiTaMiHU, MiHEpaJIbHI pEYOBUHU Ta Boay. [loTpebda sk y 3aranbHil KITBKOCTI %K1, TaK 1 Y OKPEMUX
MOXXUBHUX PEUOBHHAX Y JIIOACH B MEPUIYy Yepry 3aJIeXKHTh BiJ BiKy, BUAY Ipalli Ta YMOB KHUTTS.
3n0poBe XapuyBaHHs — I1€ JOCTYIHICTh BUOOPY Pi3HUX MPOAYKTIB JAJs criokuBaviB. Puba ta pulHi
MPOAYKTH MalOTh BEJIMKE 3HAYEHHS y XapuyBaHHI HACEJIEHHS 1 CKJIaJaloTh 3HAYHY YacCTHHY ii
Xap4yoBOTO paIliOHY.

AHalli3 ocTaHHIX Jochil:keHb Ta mnyoOaikamiii. BpaxoByrounm 3HadueHHs pubu y
XapuyBaHHI JoAuHU, B YKpaiHi nie 3akoH «[Ipo puOy, iHIII BOJAHI JKHMBI pecypcu Ta XapyoBy
MIPOIYKITIIO 3 HUX», SKUW BU3HA4Ya€ OCHOBHI IPABOBI i OpraHi3alliifHi 3acaau 3a0e3MeueHHs SKOCTi
Ta 6€e3MeYHOCTI pUOH, BUTOTOBJICHOI 3 HUX XapuOBOi MPOAYKLIT JUIsl dKUTTS 1 3M0POB'ST HACETICHHS
[5].

BupoOHunrBo Ta cnoxuBaHHA pHOM 1 PUOHMX TPOAYKTIB € OFHHUM i3 BaXIIMBUX
MOKa3HUKIB €KOHOMIYHOTO Ta COI1aJIbHOTO PiBHS PO3BUTKY Kpainu. Uepes 00’ €KTUBHI OOCTaBUHH,
HaBITh y MUPHHUI Yac, YKpaiHa HE B 3MO031 BUJIOBIIOBATH a00 BUPOIIyBaTu Oararo BUJIIB puOU Ta
MOpPENPOAYKTiB, ToMy Oinbine 85 % Bciei puOHOI MPOMYKIi, SIKa CIIOKUBAETHCS YKPATHISIMH,
craHoBUTH iMIopT. CepemHe cnoxuBaHHsS pubu B Ykpaini B 2022-2023 pokax CTaHOBUTH
npubnusHo 13 kr Ha moauny Ha pik. [12]. [Tonpu Te, mo ykpaiHiii Bce O1blIe BiAIal0Th NepeBary
pubi Ta MOpPENpoIyKTaM, MU BCE III€ BiJCTa€EMO BiJl CEPEIHBOTO PIiBHS ii CHOXKHBAHHS B CBITI —
22 Kr Ha JIIOAMHY B PiK, Ta pEKOMEHI0BaHOI BCECBITHROIO OpraHizaliel0 OXOPOHU 37J0POB'Ss HOPMH
— 20 kr. Ilpu npoMy B OKpeMHX KpaiHaxX CBITy Takux Kpainax sk Hopgeris, Smownis, IliBnenHa
Kopes ta [Topryramis 3a3HaueHuil MOKa3HUK 3HAXOAMBCS Ha piBHI 66, 58, 78 Ta 62 Kr, BiANOBIIHO
[11].

JlocuTh BakiauBa poJib CIOXKMBAHHS PUOM JUIsl OUIBLIOCTI KpaiH 13 HEBUCOKUM pPIBHEM
KUTTS, HEJOCTATHICTIO TIPOJIOBOJIBCTBA, JI€ PAIliOH XapUyBaHHS KUTENIIB 3/1€0UThIIE CKIATA€ThCS 3
MOPIBHSHO HEBEJIMKOT KUIBKOCTI BYKMBAaHUX MPOAYKTIB, a I1E€ B CBOIO Yepry He MOKPUBAE MOTPedy B
OCHOBHUX aMIHOKHCJIOTaX, KUpPax, BiITaMiHaX, MIKpOEJIeMEHTax, HEOOXITHUX i 310poB’s [1].
KpiM TOro, B €xkoHOMiIYHO OIJHMX KpaiHaX OCHOBHHMMH CIIOKMBadaMH CTaBKOBOi puUOU €
Mayio3abe3reyeHi MpOIIapKyd HACEIeHHS — B IEpioj] BHJIOBY ISl MPOIYKINSl € HaiJenIeBIIUM
€KOJIOTIYHO YMCTUM HATypaJbHUM OUTKOBHUM MPOAYKTOM, a HEBUCOKa COOIBapTICTh BUPOOHUIITBA
cripusie yCHilHii ¢pepMepcehbkiit aisubHOCTI. CaMe TOMY Ha AYMKY psAy JOCHiIHUKIB [8, 9, 24, 27,
28] CTHMYIIOBaHHS TIOTMHTY, TPOCYBaHHS, BUSBJICHHS MOTped Ta (OpPMYBaHHS KYJIbTypH
B)KMBaHHSI pUOHOT MPOAYKIIIi, 11iHA KO aJleKBaTHa SAKOCTI, 3a0€3MeYUTh MPUOYTOK BUPOOHUKAM 13
Opi€HTAIli€l0 Ha B3AaEMHY BUTOJAY, € B@KJIMBHM, K JJs 370POB’S CHOXHMBA4yiB Tak 1 JUIS

MPOYKTOBOT O€3MEeKH KpaiHH.

102



3a paxyHOK OCOOJHMBOTO XapyoBOTO CKJany puba € IIHHUM CKJIAJOBHUM €JIEeMEHTOM
3JI0pPOBOTO, PAIliOHAIBHOrO XapyyBaHHS. PHOHI cTpaBM TOTYrOTh 3 HPICHOBOAHOI, MOPCHKOI Ta
OKeaHIYHOi pubu. M’AKkoTh puOuM Oarara Ha TOBHOLIHHI OLIKM, EKCTPAaKTHBHI pPEYOBUHH,
MiHepanbHi coii. Puby Ta MOpenpoayKTH PeKOMEHAYEThCS BKMBATH 4epe3 X KOPUCHY pOjb Y
podiIaKTUIll XPOHIYHUX JIETCHEPATUBHUX 3aXBOpIOBaHb [17], AesSKUX BUIIB paKy Ta CEpIEBO-
CYAMHHUX 3aXxBOpIOBaHb. J[MHaMika ChOTOIHIIIHBOTO PHHKY PUOHOI MPOIYKIii CBITYUTH HPO
3pOCTaHHS IHTEpECy y CIIOKMBAYiB J0 PHOM Ta MOPEMPOAYKTIB, IIPH YOMY, 33 TOCIIIKCHHIMHU,
IIPOBEICHUMH Ha 3arajbHUX BHUOIPKaX OCHOBHUMH MOTHMBALIMHUMM aCIEKTaMU € BaXJIUBICTh
3I0pOBOTO XapuyBaHHS, Ta 3HaHHA Hpo mnpodinakThuuHy aiery. Kpim TOro, cepitosHumu
YMHHUKAaMH, SKi (OpPMYIOTH CIOXMBaHHS puOM, € HAsBHICTb pHOW, Ta HECKIAIHICTh y ii
MPUTOTYBaHHI, CIPUIMaHHS (aKkTOpy OUTBII HU3BKOI I[iHU, B MOPIBHSAHHI 3 1HIIMMHU BHAAMH 1XKi
[25]. OaHouacHO, MOTEHIliaabHE 301IbIICHHS BUIOOYTKY MPOIYKIlii aKBaKyJIbTYpPU MOXKJIMBE 3a
paxyHOK 1HTEHCUBHOI'O PO3BUTKY Cy4acCHOTO pUOHMIITBA, 3aCTOCYBAHHS 3aXO0/1B PI3HOI'O CTYHEHS
e eKTUBHOCTI, TEXHOJIOTIYHUX TpHiiomiB [20].

Came enacTHUHICTH I[iH Ha puOy, SK aIBTEPHATUBHOTO JDKepena Oika B palliOHaJIbLHOMY
xapuyBaHHi Ha aymKky Kopman . nae MOoXnuBicTh BUpPOOHUKaM 30epiraTu IMOMUT Ha CBOIO
MPOAYKIIiI0, TIPU YOMY MPU 3POCTaHHI I[iH, 3CYyB MOXe OyTH B OiK OUIBII JEIIEBUX COPTIB puOU
MicrieBoro BUpoOHHUINTBA [7, 8]. Bimomo, mo pamioHaJbHHM € Xap4dyBaHHS, SKE 3aCHOBAHE Ha
JOCSITHEHHSX HAYKOBUX JaHUX (1310J10T1i, 010XiMii Ta Tr1€HU MO0 IKOCTI Ta KITBKOCTI CIIOXKHUTOT
K1, MOXKITUBOCTI 3aCBOEHHS ii OpraHi3MoM 1 pexumy ii npuifomy. Bin xapakTtepy xapuyBaHHS —
010JIOT1YHOI MOBHOIIIHHOCTI Xap4OBUX TMPOAYKTIB, KUIBKOCTI CIIOXKUTOI TKI Ta pexumy ii
CHOXXHUBAHHS Y BEJIUKIN Mipi 3aJIEKUTH CTaH 3I0POB'S JIFOAUHU 1 TPUBAIICTH 11 )KUTTS. PanionanbHe
XapuyBaHHS — MOTY)KHUN (DaKTOp 3MILHEHHS 3/10pOB's, HEMPAaBUIbHE XapuyyBaHHs — CHOCIO Horo
pyiinyBanss [10, 18].

Meta pociigxensn. [IpoananizyBaru 3arajibHUN piBeHb BUKOPUCTAHHS pUOHUX MPOJYKTIiB
y XapuyBaHHI CTYJEHTChKOI MOJOAl Ta Cy4acHl MiAXOAM 10 Horo moiinuieHHs. BianosinHo, s

JOCSITHEHHS TIOCTABJIEHOT METU AOCIIKEHHS Oy/M MOCTaBJIEeH] HACTYIIHI 3aB/IaHHs:

. [IpOoaHai3yBaTH JIiTepaTypy Ta CUCTEMAaTHU3yBaTH 3arajibHi TeHICHIII] y CIIOKHBaHHI
MPOAYKIIii pUOHMIITBA;
. y3araJlbHUTU JaHl MpO PIBEHb CIOKHMBAHHSA PUOU Ta pUOHUX MPOAYKTIB cepel

CTYAEHTCBHKOI MOJIOJII BUIIIMX HaBUAJIbHUX 3aKJIaJIB PI3HUX KpaiH;
. Ha OCHOBI ONHUTYBaHHS CTyAeHTIB IlonTaBchbKOro JepKaBHOTO —arpapHOro

YHIBEPCUTETY BUSIBUTH CTaBJICHHS JI0 CHOXKHUBAaHHS pUOU Ta pUOHUX CTpPaB,
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. y3arajJbHUTH PE3yIbTaTH JOCTIIHKEHHS, OOTPYHTYBaTH Ta JOBECTH HEOOXIIHICThH
NOMyJIsIpU3allii BAKOPUCTaHHS MPOIYKIIil pUOHUITBA B PalliOHATIBLHOMY JKUBJICHHI CTYACHTIB.

Marepiaau i Meroau aociigxeHHsi. B sxocTi 00'€ekTa MOCHIKECHH BHKOPHCTOBYBAIH
OMUTYBaJIbHI aHKETH, SKI BKIOYAIA B ceOe 1HGOpMaLiifHUN XapaKTep Mpo PECHOHACHTa, CTaTh,
MiClle TPOKHUBaHHS, BIK, KPaTHICTh XapuyBaHHs, YacTOTY CIIOKMBAaHHsS pUOU Ta pUOHUX CTpaB,
nepeBaru crocoOy MpUroTyBaHHS puOH. Y X0l AOCTiIKeHHs OyIIo MPOBEIeHO aHKeTyBaHHS 3 14
3aliTaHb BIY-HA-BiY, KO)KHE MHTAHHS MaJO Bil 2 10 6 BapiaHTIB BIANOBiJEH, KpIiM IIHOTO,
PECIOHJICHTY Ha/aBajlaCh MOXUIMBICTh BIIMCYBAaTH JOAATKOBI KOMEHTapi, BHOCUTHU YTOYHEHHS.
[{uM mociimkeHHSM IJIaHYBajJoCh c(POpPMYBaTH IPOMAJCHKY AYMKY MPO KYIbTYpH CIIOKMBAHHS
pUOHOT MPOAYKIT CTYIEHTAMU YHIBEPCUTETY.

B ankeryBaHHI 32 TaHOIO TEMOIO MPUUHSUIM y4acThb 51 CTyIeHT NeHHOI pOpMU HaBYAHHS
[TonTaBChKOTO IEP:KaBHOTO arpapHOro yHiBepcUTeTY, 3 HuX 21 ronak ta 30 giBuar. JlocmimkyBaiu
ynoaoOaHHs 37400yBauiB BUIIOi OCBITH BikoM BiJl 18 mo 22 pokiB. BuOip ctyneHTiB, BigiOpaHux
JUTSL aHKSTYBaHHS BiJOYBaBCS 1O METOY BUIIAIKOBOT BUOIPKH B IEpio]] eK3aMEHAIIMHOI cecii, ska
norpelye MoOimizamii 0araTbox (i3ioJOriYHUX CHCTEM OpraHi3My. PoOOTy BHKOHYBaIM yIpOIOBK
rpyaast 2022 poky Ha kadenpax biomorii mpoayKTUBHOCTI TBapuH iMmeHi akajgemika O. B.
KBacuunpkoro i TexHomnorii BUpOOHUIITBA MPOAYKIIiT TBAPUHHUIITBA [[01TaBCHKOTO JEep»KaBHOTO
arpapHoro  yHiBepcuteTy. BuxopuctoByBanmm  iHdopMmamiiHuE, IOIIYKOBHH, aHKETHO-
ONUTYBAJIBHUM Ta CTATUCTUYHUN METOU.

BuK/1aJeHHS] OCHOBHMX Pe3YyJIbTATIiB J0cCailzKkeHHs. J[0BeeHO, 1110 Ha 310pOB’s JTIOIUHU
HalOIIbIl HEraTMBHO BIUIMBAIOTH JCLIEBI NPOAYKTH Ta HAmoi 3 HEBHUCOKOK O10JIOTIYHOIO
[IHHICTIO, 13 HEJOCTATHIM CIIOXKMBAHHSIM M’ SICHUX, MOJOYHHX, PHOHMX MPOAYKTIB, OBOYIB 1
(GpPYKTIB, SIKI € BUCOKOKAJIOPITHUMHU, aje MajoNoKUBHUMHU [26]. PDaxiBUl BUAUISAIOTH KOMILIEKC
YMHHUKIB, SIKI BIJIMBAIOTh Ha CTaH 3J0POB’Sl OCIO CTYAEHTCHKOTO BIKY, Cepesl SIKUX XapdyBaHHS
BiJIirpae, BEIMUYE3HY POJIb, 0COOJIMBO Y MIATPUMaHHI HAJIEKHOT MPUPOIHOT pe3ucTeHTHOCTI [16].

B pob6orax mpoBiHUX HayKOBLIB 3a()IKCOBaHO Iy)XK€ HU3bKHI PIBEHb CHOXHUBaHHS puOU
CTyneHTaMmH. I3 iX MoBiIOMJIEHb BUTIKAE, 1m0 Juiie 9 % momnomi insdte puly 2-3 pa3u Ha TUK/IEHb.
BincoTok TuX, 110 CHOXHBAIOTh pUOy ONMH pa3 Ha TIDKIACHb ckianae 12 %, yxe BHCOKUI
piBeHb CIIOKMBAHHS pHOW — OJMH pa3 Ha MicAllb 1 ckiangae 42 %, 1 B3araii He BKuBaOTh — 13 %
aHkeToBaHux. Jlemro moxi6ui nocnimpkenns [13, 14, 15] Bka3yrots, mo 51,8 % nepriokypcHUKIB 1
68,3 % 4eTBepPTOKYPCHHKIB, OI[IHIOIOTh CBOE XapuyBaHHs HE pallioHAIEHUM 1 He30aIaHCcOBaHUM. 3
TOYKH 30py pallioHAJILHOTO XapuyBaHHS HalOUIbLI (i310JI0T1YHO OOTPYHTOBAHUM € 3- Ta 4-pa3oBe
npuiiMaHHs DKi mporsroM JHsA. OpHo- a00 ABOpa3oBe XapuyBaHHS HE TUIbKH MPU3BOIUTH J10
Ba)XKOCTI 3aCBOEHHS 1K1, ajle i IPU3BOJUTH /10 MOPYIIEHHS IMYHHOI CUCTEMU, CIIPUYMHSIE PO3JIaj
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0OMiHY pPEYOBHH, TIOTIPIIYE 3arajbHUN CTaH OpraHizMy [6]. B pe3ynbrari TpuBajaoro mopymeHHs
paIliOHaTLHOTO Xap4YyBaHHS MO)KE BUHUKATH TATOJIOTIYHUH CTaH BiJ] HECTa4l OTPUMAHOI 3 1KEI0
eHeprii Ta MOXKMBHUX PEUOBHMH 1 SIKE€ B MEIWYHIA MPAKTUI HA3UBAIOTh PO3JIAJIOM XapuyyBaHHS
opraniamy [21, 22]. Ilpu npoMy YacTHHA aBTOPIB HEJOCTAaTHE MaTepiaJbHE 3a0e3MeUCHHS
3raflyloTh SIK OCHOBHY MEPEHIKOAY PErylIIpHOMY XapuyBaHHIO.

AmHani3 Hamumx JIOCHiKEeHb KPaTHOCTI MPUHAOMIB TKi CTyIeHTIB mokaszaB, mo 41 %
PECIIOHJICHTIB XapuylThes 3-4 pasu Ha JieHb, o Ha 10 % Ounblie Hi THX. MPUHAMArOTh 1Ky 1-2
pas3u Ha JeHb 1 Ha 12 % Tux, He MalOTh CUCTEMHU B Xap4yyBaHHS Ta ilATh «y Pi3HI IHI MO-PI3HOMY».
ToOGTO Bce )k Taku, TPEeTd YacTUHA PECIOHACHTIB XapyyeThCs HE PEryaspHO, 0e3 CUCTeMH, IO
CBIIUUTH TpO Hexbane CTaBICHHA JO CBOTO 370pOB’Sl Ta € (aKTOPOM pPH3UKY PO3BUTKY

3aXBOPIOBaHb TPABHOI CHUCTEMH. Pe3ynbrati OonuTyBaHHS NpeACTaBiIeH B Tadmui 1.

Tabnuya 1 - KpaTHicTh XapuyBaHHA

KinbkicTb npuiiomiB ki Ha MpoTs3i AHS Yucno Bianosigei ITutoma Bara, %
1-2 pa3u 16 31
3-4 pa3u 21 41
y pi3Hi AHI IO pi3HOMY 14 28

AHani3yrouu BiINOBiAl Ha MuTaHHA «Sk "yacto Bu icre crpaBu 3 M'sica NTUIll, CBUHUHY,

SJIOBUYMHU Ta pubM?» Oyau OTpUMaH1 HaCTYIHI pe3yJIbTaTu, IpeCTaBlIeH1 B TaOIuI 2.

Tabnuya 2 - CnoxuBaHHA pMOHMX i M SICHMX CTpaB

KinbkicTb CrioxxuBaHHS puOH Ta Crio’xuBaHHS CTPaB 3 M’sca NTHUIT,
HpUIHOMiB puOHMX cTpaB, % CBUHMHU, SJIOBUYNHHU, %o

loaus 0 21

1-3 pasu Ha TIKICHD 25 53

1-2 pasu Ha Mics1b 47 12

Pimmre 1 pasy Ha micsp 12 4

He BxuBaro

Baxxo Bignosictu 8 8

Sk cnocrepiraeMo, piAKICHUM MI0J000BUM TIPOAYKTOM Ha CTOJNI CTYACHTIB € puoa.
BcraHoBieHO, MIOJIGHHO CHOXHMBAIOTh CTPAaBU 3 M’sca MNTHUI, CBUHMHH, sUIOBUUYMHH — 21 %
pecrionieHTiB Ta 0 % — pubHI cTpaBu. Y CBiil pallioH Ha peKOMEHJIOBaHOMY piBHI 1-3 pa3u Ha
THXACHb BKJIIOYaloTh puly 25 %, onurtanux (26 % — ronaku, 25 % — ngiByara), B TOM 4dac sk
BXXKMBaHHSI M SICHUX CTpaB BKa3aJio BIBidUl OuIbie cTyaeHTiB. HacTtopoxye, Toi ¢akt, mo cepen
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OMHUTAHUX JIOCUTh BUCOKHUH BIJICOTOK THX XTO iIsTh puOy Jniie 1-2 pa3u Ha MICSIIb 1 B IOPIBHSIHHI
CHIOXXKUBAHHIM M’SICHHX CTPaB 13 MTHUIl, CBUHUHU Ta SUIOBUYMHU I TOKa3HUK Maibke B 4 pa3u
MeHmui cepen HUX 43 % — ronaku, 50 % — giBuara. Cepex THX IO BXKUBAIOTH 3rajiaHi BUILE
CTpaBU piJlIe OJHOrO pa3dy Ha MICAIb IepeBara BTPUYl 3a MPOIYKTaMH 13 M'sica TEIUIOKPOBHHUX
TBapuH HiK puom (13 % — ronHaku, 4 % — niBuara). JlocmimkeHHaMH [23] CIOXKMBUKX TIEpeBar
CTYICHTIB YHIBEPCUTETYy B MPOAYKTaX PHUOHUITBA OylIO BH3HAYEHO, IIO0 PEUTHUHT THUX, XTO
CHOXUBaB puOy OAMH pa3 Ha THKJIEHb cTaHOBUB 31 %0.

OnHOYacHO, B CIIOCTEPEKEHHSX [25] BUBHAETHCS, IO PIBEHb OCBITH Ta KJIac JOXOMY JIFOIEH
MOXXYTh BIUTMBATH Ha PIBEHb CIIOKUBAHHS puOH. BigMmidueHO, 110 OLIBIIICTh CIIOKHUBAYIB i1 pUOY
JacTillie OHOTO pa3y Ha TXIeHb. Cepel OCHOBHHX CIIOPiTHEHMX MOTHUBIB, IIIO BIUIMBAIOTH HA
BUKOPUCTaHHS PUOW BHJIIJICHO: 30POBE XapdyBaHHs, JOCTYIHA 1 MPUHHATHA IIiHA, IAPOKHMA
ACOPTHMEHT, /10 TPYIHOINIB BiJHECEHO HENPUEMHUN 3amax, HeOe3leKka OTPYEHHS, CKIIaJHE
MPUTOTYBaHHS Ta MOXIIWBICTh, 3aMiHU IHIIUMHU TPOAYKTaMH, HAmNpuKIan  KypsATuHa. [3
JOCTIKeHb omyOnikoBaHux [19] BusiBIEHO, 1m0 Yy CTpaBax CTYACHTIB NEpPEBAKAIOTh MICIICBI
MPOIYKTH 3 HU3BKOIO O10JIOT1YHOIO LIHHICTIO (KapTOIUIs, MaKapoHHI BUPOOH, XTiOOMPOAYKTH, Ta
iHII ByrieBoAMCTI Xapui). B xomi aHkeryBaHHS moka3aHo, mo 21 % oOmUTyBaHMX CTY/AEHTIB
PETYIASPHO BXKHUBAIOTH M SICO, AL, prly, OBOUl Ta GPYKTH.

3rigHo 3 «PexoMeHmamisIMi MO0 30POBOTO Xap4ayBaHHS JOPOCIHX» 3aIPOIOHOBAHUMU
MO3 Bix 08.12.2017 poxy ogHHM i3 HEOOXIJHUX IS >KATTS MPOAYKTIB € puda, ToMy mo B il
CKJa/i (MPiCHOBOAHOI Ta MOPCHKOI) € OLIKH, K1 MIBUAKO 3aCBOIOIOTHCS, HE3aMiHHI aMiHOKHCIOTH
(mi3WH, TpPEOHIH, BalliH, METIOHIH, (eHlIanaHiH, TpuntodaH, JIeHIUH), TMniaM (HacuyeHi —
JaypUHOBA, MAIBMITHHOBA, CTEAPUHOBA TOIIO, MOHOHCHACHYCHI — OJICTHOBA, MAJIBMITOOJIETHOBA,
rajioJeiHOBa Ta MOJIIHEHACUYEHI — JIIHOJIEBA, JIIHOJIEHOBA, apaxXiJJOHOBA, €K30/IIEHOBA TOIIO KUPHI
KUCIIOTH), MIKpOelIeMeHTH (Kaii, Kanbliii, MarHii, gocdop, 3ami3o Tomo) ta iHmn pedoBunu [3,
11].

B nammx pocnikeHHSX Ha MUTaHHS «fka puba mepeBakae B BalIOMY paIlioHi?» Oynu
OTpUMaHi pe3y/bTaTH NpeAcTaBieH] B Tadnui 3.

Tabnuys 3 - «fxa puba nepesasricac é eauiomy payioni?»

Puba 3a micuem i cioco6om % Kurensp XKurens ciapCcbKOi
ICHYBaHHS MicTa MiCIIEBOCTI
Mopcbka (oceneenb, MOiiBa, MUHTaH, XK, JIOCOCH, 57 32 22
CKyMOpist)
CraBkoBa (KOpoII, Kapach, TOBCTOJIO0, COM, IIIyKa, 35 17 19
CyJllaK)
Mopceka Ta cTaBKOBa 8 6 4
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Bimomo, mo Mopchka puba BBaXKA€ThCA OUIBII I[IHHOIO B Xap4OBOMY BiJHOIIEHHI Ha
BIIMiHY BiJ] PIYKOBOI YW CTaBKOBOi 32 PaXyHOK NMPUCYTHOCTI MOJIHEHACHUCHHUX XHPHUX KHUCIOT
Owmera-3, siki 3aM00IraloTh CEPLEBO-CYIMHHUM 3aXBOPIOBAHHSM, B 1i CKJIaJi Oible MiHEpalIbHUX
pEYOBHH, OCOOJMBO HOmy Ta MiJi. AHKETYBaHHS CTYICHTIB IIOKazaJio, IO cepel CMakiB
PECIIOH/IEHTIB BUSBJICHO I€PEBArM B XapuyBaHHI MOPCHKOIO pHOOIO HaJl CTaBKOBOIO, sIKa CKJIajaja
22 %, omHOYacHO B parfioni 43 % CrocTepiraeTbCsi CTaBoBa puoda.

Ha nwranns «fkomy cnocoOy mnpurotryBaHHs puOHOI CTpaBU HAJA€Te IepeBary?»
OTpPUMAJIM HACTYIHI Pe3y/ibTaTH, Kl MOKa3yloTh, 10 Mail’ke MOJOBHHA ONUTAHUX PECIIOH]ICHTIB
CIOXHUBAIOTH XKapeHy puly, a 17 % komueny, 1HIII 3a JOOUM CIOcOO0M MpUroTyBaHHs. Ha nymky
OUTBIIOCTI  JMOCHIHUKIB JJIS 3I0pPOBOTO paIlioHy Haikpame MigidayTh Taki crocobu
NPUTOTYBaHHSA, SK BapiHHSA Ta 3alliKaHHS, CepeJl AHKETOBAHWX TAaKUX BHSBHIOCH YETBEpTa
yactuHa. Crig BiaMiTUTH, 1m0 Jumie 31 % onuTaHUX CTYAEHTIB CHOXHUBAIOTh MOPCHKI BOIOPOCTI
(MOpchKa KaIycTa, CHipytiHa, HOpi), He CoXuBaTh 67 % Ta 2 % Bixnosinu «inomi». Mo, mo
MICTHTBCS Y MOPCBKiil KamycTi HEOOXiIHUI JIOMMHI MPOTATOM ychoro >KUTTS. Hecrawa iomy B
OpraHi3Mi HPU3BOIUTH O 3aTPUMKH POCTY IIE Yy AWUTIYOMY Billi, MOPYIICHHS iHTEIEKTYaJbHOI
aKTUBHOCTI1, PO3BUTKY Ta OOMIHY PEUOBHH.

OueBuaHO, L0 palliOHAJIbHE XapyyBaHHsA, SK€ BIUIMBAa€E Ha (OPMYBaHHS 310pOB'S 1
n00poOyTy CTYACHTCHKOI MOJIOAIL 1 € OTHIEI0 3 HAHBAKIMBIIIUX MPoOIeM e€(PEeKTHBHOTO PO3BUTKY
nepxaBH [2, 4].

BucHOBKH. AHami3 HayKOBUX MyOmikailii, BJIAacHI CIOCTEPEKEHHS IEPEKOHIIUBO,
MOKa3yl0Th, 110 IpobieMa 3J0pOBOro XapdyBaHHsS MOJOAUX JIOAEH OfMH 3 (aKTOPiB ICTOTHOIO
BILIMBY, SIK HA CAMOTIOYYTTS TaK 1 Ha TIaM’siTh, YBary 1 B MIJICYMKOBOMY pe3yibTaTi (opmMye piBeHb
Mpale3/1aTHOCTI Ta MOKA3HUWKM YCIIIIHOCTI CTyJAeHTa. bBiapmiicTh 13 HUX HAroJouIylOTh Ha
npo6aeMy MopyLIeHb Xap4yoBOi MOBEAIHKM MOJIOAI Ta HEOOX1THOCTI (JOpMyBaHHS PEKOMEHAaLlii
IS 3I0POBOTO Xap4yBaHHs CTYACHTIB 13 JOCTaTHBOIO KIJIBKICTIO G10JI0T1YHO LIHHUX OUIKIB cepen
SKUX CJ1/1 BUKOPUCTOBYBATH iX BIAHOCHO JIENIEBI JUKepena, SKUMH € puoa.

PesynbraTu mociimkeHb JO3BOJIIOTH KOHCTATYBaTH, 10 PUOHI TPOAYKTH B OaKaHOMY JJIs
piBHS CTYIEHTIB 0OCs3i, Majo BKJIIOYEHI B pallioHaJbHE XapuyBaHHs. OJHOYacHO IepeBara B
CTMO)KMBaHHI pUOU y BUIVIS/II CMa)KEHOI y Maike MOJOBUHHU PECHOHACHTIB CBIAYUTH OUIBIIE MPO
noTpedy B 3py4HOMY CIIOCO01 MPUTOTYBAHHS, aJKe CTYJIEHTH MalOTh TOCUTh HANpPYy>KEHUH crociod
KHTTSI.

VY mepiof ex3aMeHaliiHOI cecii, KoM MPUCYTHI TICUXOJIOTIYHI HaBaHTaKeHHs, HEOOX1IHO
BKJIFOYATH JI0 PAIliOHY TPOAYKTH, IO JOJAIOTh EMOIIHY CTIHKICTh OpraHi3my, 3 HEOOX1THHUM
BMICTOM OUJIKIB 1 MiHEpaJIbHUX PEYOBHH, JI0 IKHX, HA HAIY AYMKY, BIIHOCSTHCS pUOHi CTpaBH.
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Inemumym meapunnuymea HAAH, Ykpaina

AHoTanis. /ocniodxcenns npogedeHo 6 yMo8ax HYKIeYCHO20 Cmaodd 06eyb XaApPKIBCbKO20
BHYMPIUHLONOPOOHO20 muny nopoou npexoc. OuyineHO No2oni8’s GieyeMamox 080X MNOKONIHb
(n=126 nap mamepi~0oHbKU) 32 AOCOIOMHUMU NOKAZHUKAMU Jicueoi macu (KM), nacmpuey (H) i
Koeiyienmie eosnosocmi (KB) ma ix penomunosoi minausocmi 3a O0ocsecHenns meapunamu 12-
Mmicsaunoeo 6ixy. Ilpu 3nudicenni eapiabenbHocmi, 6CMano8IeHo nepeeazu 8isYeMamox 004ipHbLO20
nokoninHa Hao ix mamepamu 3a (KM) ua 3,9% (p<0,05) ma (H) — na 9,4%, npu p<0,001.
Koegiyienmu e 6o6HogoCmI 3anuwunucs y mexicax, NPUmMamaHHux meapuHam KoMOIHO8AHO20
M'5C0-80681H068020 HANPAMY NPOOYKMUGHOCMI. Y meapun 004ipHb020 NOKONIHHA GUABILEHO 3HUNMCEHHS
OCHOBHUX NOKA3HUKIB, WO XApPAKmepuzyioms ix 6i0meopHy 30amuicmv — KoeqhiyicHmis
penpooykmuernocmi 3a mpu nepwii aeninusa (KP,3) na 7,5 % ma 3a noscummesozo nokazuuxa (KI1)
— Ha 3,0% ua mni 3pocmannsa Minausocmi npomu ix mamepis. Kopenayiiina 3anexjcnicms midic
(KP,3) i (KII) ma (’KM) y noxoninni mamepié 8us8uU1acsi 000AMHbOI0 MA HUNCYON, HINC ) iX
0oHbok, mooi ax 3 (H) — euworo, ane 6i0’emnoro. Taxooic 6usGLeHi CMAMUCMUYHO 3HAYYUSULL
0odamuitl Kopenayiunutl 36’130k (r = 0,538+0,180) midc sigyamu — mamepsamu, wjo HaAPOOUIUCS Y
yycni 08iHAM ma ix OoHvkamu — oouHakamu 3a nokasuukom (KP,3). Hucnepciunum auanizom
BCMAHOBIIEHO BIPOCIOHUL BNIUE NOKAZHUKA KLILbKOCMI 00epAHCAHUX SeHAM K 3a neputi 3 seHIHHA,
mak i 3a 6ce ycumms y mMamepié HA AHANO2IYHI 03HAKU iX OOHbOK. Mamepi makodic 6ipocioHo
BNIUBANU HA 3A2ANbHY KibKICMb PENPOOYKMUBHUX POKIG ) iX OOHbOK.

Kniouoei cnoea: BiBIi, XKUBa Maca, KOpeslii, MIHIUBICTb, HACTPUT BOBHH,
PENPOTYKTUBHICTE, CHJIA BIUTHBY, YCITaIKOBYBaHICTb.
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Abstract. The research was carried out in the conditions of the nucleus flock of Kharkiv
sheep of the intrabreed type of the Prekos breed. The population of ewes of two generations (n=126
mother-daughter pairs) was evaluated according to the absolute indicators of live weight (LW),
shearing (H) and coefficients of woolliness (KV) and their phenotypic variability when the animals
reached 12 months of age. For the reduction of variability, the advantages of ewes of the daughter
generation over their mothers were established for (LW) by 3.9% (p<0.05) and (H) — by 9.4%, at
p<0.001. Coefficients of wooliness remained within the limits inherent in animals of the combined
meat-wool direction of productivity. In animals of the daughter generation, a decrease in the main
indicators characterizing their reproductive capacity was found - reproductive coefficients for the
first three lambings (KR,3) by 7.5% and lifetime index (KP) - by 3.0% against the background of
increasing variability against them mothers. The correlation dependence between (KR,3) and (KP)
and (LW) in the generation of mothers was positive and lower than that of their daughters, while
with (H) it was higher, but negative. A statistically significant positive correlation was also found (r
= (.538+0.180) between ewes - mothers born as twins and their daughters - single according to the
indicator (KR,3). The analysis of variance established the likely influence of the number of lambs
obtained both for the first 3 lambings and for the whole life of mothers on similar characteristics of
their daughters. Mothers are also likely to influence the total reproductive years of their daughters.

Key words: sheep, live weight, correlations, variability, wool shearing, reproduction,
influence, heritability.

ITocTanoBka mpodiemMu. B cyuyacHMX yMOBax, BaJIMBUM TEOPETHUYHUM Ta MPUKIATHUM
3aBaHHSAM Ul CEJIEKILIOHEpPIB € JOCIHIPKEHHS 3aKOHOMIPHOCTEW Ipolecy MOpPOAOYTBOPEHHS,
aHaJi3 3MIH TPOIYKTHUBHOCTI Ta TE€HETUYHOI CTPYKTypU TMOMYISIIN, a TakoX Xapakrepy
B3a€MO3B’SI3KIB MK OKPEMHMM O3HaKaMH MPOAYKTUBHOCTI IiJ BIUIMBOM pIi3HUX METOJIB
po3BeneHHd. Craga oBellb, SBISIOTHCS CKJIAAHUMHU OlOJIOTIYHUMHM CHCTEMaMM, PO3BUTOK SKHX
CHpSMOBaHUM MepeayciM Ha 3a0e3leyeHHs] 3pOCTaHHS PIBHS BUPOOHMIITBA MPOAYKLIT MEBHOI
SAKOCTI. Y 3B’SI3KYy 3 LIUM OL[IHKA CEJIEKI[ITHO-TeHETUYHOI CUTYyallli B IJIEMIHHUX CTaJax 3 METOI0
po3po0IIeHHs crIOCO0iB YIpaBIiHHSA HUMH € Y YUCIII TOCTIHHUX 3aBJaHb cenekuioHepis. [lpu mpomy
MOBMHHI BpPaxOBYBaTHUCh - JMHaMiKa, MapaMeTpud MIHJIMBOCTI, BEJIWYMHHU Ta HANPSIMHU
B3a€EMO3B’A3KIB, PIBEHb YCHAJAKyBaHHS HE JIMIIE OCHOBHUX ITOKAa3HUKIB MPOMYKTUBHOCTI, aje u
O3HaK, IO BHM3HAYalOTh pIBEHb IPUCTOCOBAHICTh TBAapUH JO YMOB JOBKULIL. B ix uwmcmii
3HAXOIATHCS 03HAKH, K1 BU3HAYAIOTh BIATBOPHI SIKOCT1 TBAPHH.

Ha HeoOxinHOCTI BpaXxoBYBaTH MOPsJ 3 OCHOBHUMHM NMOKa3HUKaMH, SKi BU3HAYalOTh PiBEHb
M'ICHOI Ta BOBHOBOi MPOAYKTHUBHOCTI Ta SKOCTI MNPOAYKIIi, IIe IUIMA psAa O3HAaK, SKi
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XapaKTepU3yITh PENPOIYKTUBHY 3[aTHICTh TBapUH HArojomyroTh [1]. 3a iX maHuMH, JHIIe e
CYKYIHO (pOpMye€ CTIMKICTh PO3BHUTKY Ta MPUOYTKOBICTh BCi€l raiysi.

3a moBigiomiIeHHSIMH [2-4] 30UIbIICHHS 10 TIEBHOTO PIBHS OCHOBHHX IMOKa3HUKIB MOJIOYHOT
MPOAYKTUBHOCTI Yy KOpPIB, 4acTo BiJAOYyBa€ThCS HA TII 3HWKCHHSIM Yy HHUX PENPOIYKTHBHHUX
nmoka3HuKiB. L{e crocrepiraerbcs y cTagax, A€ iCTOTHE 3pOCTaHHS MPOJTYKTUBHOCTI (3MIHU B SKOCTI
TEHOTHUIIIB) HE CYNPOBOUKYETHCSA aJeKBaTHUMHU 3MiHaMu B 3a0e3leueHHi, Mepil 3a Bce, YMOB
TOMIBIII Ta YTPUMAaHHS TBApWUH. Y JOCIIDKCHHAX [5] MOBEACHO, IO XapakTep peakimii Ki3
MOJIOYHHMX MOPiJ Ha HEAOBTOTPHUBAIMI TOCTPUN KOPMOBUH CTpeC 3HMKEHHSAM JKUBOIi MacH,
Oe3nocepeaHbO MOB'SI3aHUM 3 TAKUMM O3HAKAMU SIK: TPHUBAJICTh XKHUTTS, XapakTep JIakTauii Ta
MOEJHAHHS MOJIOYHOI MPOYKTUBHOCTI 1 BIITBOPHOT 3aTHOCTI.

Ha BiBmsSX mopoauw akapaMaH BCTaHOBIICHO [6], IO 3HM)KCHHS IHTEHCHUBHOCTI POCTY
MOJIOIHSIKY MiJ] BIJIUBOM (DAaKTOPiB JIOBKULIS € OAHIEIO 3 NMPUYMH HE JIMILE 3MEHIICHHS KUBOT
Macu 1 30€peXeHOCTI STHAT, aje M MOrIpIIEHHsS pPENpOAYKTUBHUX SKOCTEH BXKe JOPOCIHMX
OBEIIb.

Orxe, BkazaHa mpoOiemMa 4YiTKO MPOCTEXKYEThCS HAa TBAapUHAX pPI3HUX BHIIB, aje
HEJ0CTaTHbO JOCIIPKeHa Y BIBUapCTB1, TOMY OTpeOy€e CBOTO MOAAJBIIOTO BUPIIIEHHS.

AHaJi3 ocTaHHIX Joc/igxkeHb i nmyoJikaniii. CTOCOBHO Tamy3i BiB4apcTBa, OCOOIMBO IS
OBeIb KOMOIHOBAHOTO HANPSMY MPOIYKTUBHOCTI, B SIKOCTI MPOBITHUX CEJIEKIIHHIX O3HAK BUCTYIIA€
’KMBa Maca TBapUH Ta HACTPUT BOBHU. [IOKa3HMKM K BIATBOPHOI 34aTHOCTI OBEIlb, SIKI B KIHIIEBOMY
pe3ynbTaTi BU3HAYa0Th PiIBEHb IHTEHCUBHOCTI CEJEKIIii B CTa/1ax Ta BIUIMBAIOTh HA MOXJIMBI 00CSATH
BUPOOHMIITBA OapaHUHM € TIEBHOK MIpOI0 KOHKYPEHTHHUMM W00 CIHPSIMYBaHHS MOXHBHHUX
PEUOBUH KOPMIB Ha (OPMYBaHHS MPOAYKIIii, 0cOOIMBO BOBHOBOI. [TiNTBEpIKEHHIM ILOMY € T€, 1110
MPaKTUYHO YCI TOpPOAM  OBELb 3 MEPMHOCOBUM THUIIOM pyHa (BHCOKMM pIBHEM BOBHOBOI
MPOIYKTUBHOCTI) XapaKTepU3yIOThCS MOMIPHUM piBHEM 0araTroruliHOCTI, TOM1 K BIBI M'SCHOTO,
IIyOHOTO YK MOJIOYHOTO HampsMiB MPOJAYKTUBHOCTI MaroTh B 1,5-2 pa3u BHIy OararorutiIHICTb.
binblr KOHTpacTHO I BIAMIHHICTH HPOCTEXKYETHCS HABITh CEpPEl MEPHUHOCIB, aje 3 PI3HOIO
BUPOOHUYOIO CHeIiaizamiero : O0araTolliHUM TUIIOM «Oypysia) Ta M'SICHUM MEPHHOCOM 1
aBCTpaiCHKUMU MEPUHOCAMH YCiX BIJOMHX BOBHOBHUX THIIIB.

OCHOBHOIO IPUUMHOIO ITLOMY € T€, 1110 HACTPUT'H HEMHUTOT BOBHHU Ta KUIbKICTh HAPOIKEHHX 1
BIIJTYYEHUX Bij BIBIIEMATOK STHAT MAlOTh BUCOKOBIPOTIAHI 32 3HAYCHHSIM Ta BiJ €MHI 32 HAIIPSIMOM
¢denotumnoBi kopesmii. ['eHeTHuUH1 * Kopesdlii TakoXK MaioTh ICTOTHI BiJI'€MHI NMOKa3HUKHU Ta
XapaKTepU3yIOThCs 3HAYHUMU CTaHIapTHUMH OXHOKamu [7, 8].

OnHak, 1OCHiPKEHHS 1 IpakTU4Ha poOoTta [9] B HYKJIEYyCHOMY CTaJli TOHKOPYHHUX OBELb B
VYpyrBai J0BOIATH, IO 3aBASKH CEJNEKIlii, CIpSAMOBaHIA Ha TOPYIICHHS 3a3HAYEHUX Y
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BHIIICHABE/ICHUX ITyOJIKAIlisAX 3B’S3KIB Yy TPOAOBK Oumbim HiK 20-pidHOTO Mepiomy Baajocs,
MPALOIOYM HaJl 3HIKEHHSM TOBIIMHU BOBHH MiJABHIIUTH HACTPUTH MHUTOI BOBHH, )XKHMBY Macy Ta
30eperTu npu MbOMY BUCOKUH piBEHb BIATBOPHOI 371aTHOCTI TBAPHUH.

CTOCOBHO TOKa3HHKIB >KHBOI Macu OBEIlb, TO B OUIBINOCTI MyONIKaIld MPOCTEKYETHCS
MO3UTHUBHUK i 3B'130K 3 O3HAKaMH BiATBOPHOI 3matHOCTI. [Ipu 1somy psa pocaignukis [10, 11]
HaroJOoI YTk, 0 3HAYMMHUM Ha BIATBOPHY 3/1aTHICTH BIBIIEMATOK € JIMIIIE BILIMB XMBOi MacH 1 iX
BrOJIOBAHOCTI TEpell OCIMEHIHHSAM Ta y TPOAOBXK pPEmpoayKTHBHOro mukiy. [Ipum 1mpomy 3a
OINITUMAJIbHY BBA)XKAIOTh HMBY Macy BIBLIEMATOK, 1110 BIANOBIAA€ CEPEAHbOMY 3HAUCHHIO 111€1 O3HAKU
JUTsl TIOPOJTU, @ BrOJOBAHICTh — Ha piBHI Big 2,5 mo 3,5 6amiB. OgHak, 111 JOCTIIKEHHS CTOCYIOTHCS
JIMILE I0POCIIUX TBAPHH, 1 HE TOPKAIOTHCS 3BA€EMO3B’SI3KIB KUBOI MacH y TBapuH 12-MiCAYHOTO BiKy
(TpamuuiitHuii Bik 1000py SPOK Ul MOAATBIIOTO TUIEMiHHOTO BUKOPHCTAHHS) 3 1X TMOAAIBIIUMHU
PEeNpOAYKTUBHUMHU SKOCTSMHU.

®opmyl0BaHHA  MeTH. TakuM  UYMHOM, IIOKa3HUKM  BIITBOPHOI  34aTHOCTI
CUIBCHKOTOCIIOAAPCHKUX TBAPUH SIBIISIIOTHCS 1HIUKATOPAMH HE JIMIIE iX MPUCTOCOBAHOCTI IO YMOB
JOBKUUISI, ajle MOXYTh BIUIMBATH W Ha 3albHY €(EKTUBHICTH BHUPOOHUITBAa MpoayKili. Tomy,
NOCTIHHOI yBarm mnoTpeOye BH3HAUEHHsS 3B’SA3KIB MDK pSJAOM 3HaYMMUX JJIS  3arajbHOIO
BUPOOHMLITBA MPOAYKLIT O3HAK MPOIYKTUBHOCTI 3 MOKA3HMKAMH, L0 XapaKTepU3yIOTh BIATBOPHI
SKOCTI TBapWH. BpaxoByrouM akTyaJdbHICTh PO3IISHYTOI MpoOieMu Ta morpely MOAaIbIIoro ii
BUPIIIEHHS JIJIA Tally3l BIBYApCTBA, 3a Memy yici podomu Hamu OyJl0 BU3HAYEHO — JIOCIIIHKEHHS
KOpEISLIHHUX 3B’SI3KIB MK OCHOBHMMM TOKa3HUKaMH MPOAYKTHMBHOCTI Ta BIATBOPHOI 3[aTHOCTI
BIBLIEMAaTOK MOPO/X MPEKOC, a TAKOXK CHJIM BIUIMBY PO3BUTKY IIMX O3HAK Y MarepiB Ha MOKAa3HUKH X
TOHBOK.

Bukian ocHoBHoro marepiaay. OO’€KTOM BHUBYEHHS CTaJIMd BIBII XapKiBCHKOTO
BHYTPIIIHBOIIOPOIHOTO THUITY HOPOAM IPEKOC, sKi HajlekaTh IUIEMIHHOMY 3aBOAY, JIOCIITHOMY
rocniofapctBy «loHTapiBkay. Jlo nocnimkeHb Oylo 3alydyeHO pe3yabTaTH OIHKK 126 map
CTIOPITHEHUX Yy JIAHIIO31 «Marepi-IOHBKW» TBAPHH. BHU3HAYamuCh TOKAa3HWKH JKWUBOI MacH,
HAaCTPUTy BOBHM, a TaKOX Koe(DIIieHTH BOBHOCTI y Bimi 12-micsmiB [12], a TakoX OCHOBHI
MOKAa3HMUKH, L0 XapaKTepHU3YIOTh PENPOAYKTHUBHI SKOCTI TBapUH Yy MPOJOBXK BCHOIO HACTYITHOTO
nepiofy iX MiIeMiHHOro BHKOpUcTaHHA. [Ipu 1boMy BpaxoByBajHM KOe(illi€EHTH penporyKTHBHOCTI,
IUISIXOM  CIIBBIJJHOIIEHHSI CyMH KUIBKOCTI JKMBHUX Ta MEPTBOHAPOKEHUX STHAT JI0 KUIBKOCTI
PETPONYKTUBHUX POKIB KOKHOI BIBIIEMATKH, KUIBKICTh OAEP/KAHOTO MPUILTOAY 3a 3 MepIlll STHIHHA Ta
3a yBECh IMOXHUTTEBHI MEPIO, a TAKOXK 3arajibHUI BiK 1X IJIEMIHHOTO BUKOPUCTAHHSL.

OOpobky 1H(pPOBUX TEPBUHHUX JaHUX 3AIMCHIOBAIM MeTojaMu  Oiomerpii 3
BUKOPUCTaHHSIM mporpaHoro cepeposuiia MS Excel [13].
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JlocmiKeHHSIMH BCTaHOBJIEHO, 1110 BIBIIEMATKH JOYIPHHOTO TIOKOIIHHS MEPEBUIIYIOTH CBOIX
MarepiB 32 OCHOBHUMH MOKa3HUKAMH MPOAYKTHBHOCTI. 3a cepeHiX 3HaueHb kuBoi Macu 45,7+0,52
KT, BIiBII JOYipHHOTO MOKOJIHHS y 12-MicSYHOMY Billl NepeBa)xkaloTh CBOIX MarepiB Ha 3,9%
(p<0,05). AmnanoriyHa pi3HHUI]I 33 HACTPUIOM BOBHU BHsBWIAaca OinblIo0, Ta ckiaaida 9,4%
(4,07+£0,07 xr mporu 3,72+0,08kr) 3a p<0,001. 3a 3HAYHOrO MIiABHUIICHHS HACTPUTIB BOBHH 1
MOMIPHOTO 3pOCTAaHHS JKMBOI MacM Yy TBapuH JIOYIPHBOTO TIIOKONIHHS, ICTOTHHX 3MiH 3a
IHTETpaJbHUM MOKa3HUKOM — KOE(IIliEHTOM BOBHOBOCTI y MOPIBHIOBAaHMX MOKOJIHHIX TBAapUH HE
BiI0ynocs. Bin 3amummBes y Mexax, MpUTaMaHHUX TBapWHaM KOMOIHOBAHOTO M'SICO-BOBHOBOTO
HaIpsMy MPOIYKTUBHOCTI Ta ckiaB 85,2 r/kr y marepiB 1 90,1 r/kr - y X JOHBOK, 3a HEBIPOT1THOT
pi3HUI.

XapakTepHo, MmO 3a YyciMa BHUIICHABEICHUMH O3HAKaMU TOKAa3HUKH (PEHOTHUIIOBOT
MIHJIMBOCTI Y JOHBOK OyJTM MEHIIMMHU MPOTU MOKa3HUKIB MaTepiB. Tak, BapiabeiabHICTh )KUBOT Macu
3au3uaack Big 15,7 % no 12,7 %, HactpuriB BoBHH — Big 25,5% mo 19,9 % Tta xoedimieHTiB
BOBHOBOCTI — Bix 24,4 % mo 22,9 %. Taka cutyarist oOyMOBIIeHa, HMOBIpHO, 3HIKEHHSIM CHIIA
TUCKY OBKUIIS (TEXHOJIOTIYHUX YMHHUKIB) Ha TPOSB 3a3HAYCHUX O3HAK HA TJi MO3UTHUBHHUX 3MiH B
SIKOCT1 TEHOTHITIB TBAPHH JIOYiPHBOTO TTOKOJIIHHS.

[Topsin 31 30UIbLICHHS MPOAYKTUBHOCTI, Y TBApUH JOYIPHHOTO IMOKOJIHHS BiJ[3HAYA€THCS
3HWKEHHSI OCHOBHHUX IIOKa3HHUKIB, IO XapaKTEePU3YIOTh iX BIATBOPHY 34aTHiCTh. Tak, 3rimHO 3i
3HAYEHHSMH KOe(ILIE€HTIB PENPOIYKTUBHOCTI, MaTepi B LIJIOMY NEPEBUIIYIOTh CBOIX JIOHBOK 32 TPU
arHiHHA Ha 7,5 % Ta 32 MOXKUTTEBUM MoKazHUKOM — Ha 3,0% (Tabn. 1). 3a3HaueHa pi3HUIA B 000X
BUIAJKaX BUSBUJIACS HEBIPOTIIHOIO Ta CYMPOBOKYBanacs 30UIBIIEHHSM B TMOKOJIHHI JOHBOK
BHYTPIIIHBOTPYIIOBOI BapiabesnbHOCTI BiAnoBiaHO 10 35,3 % ta 31,1 % nporu 33,6 % Ta 26,6 % y
ix marepiB. Lle Bkazye npo Te, 110 OLIbII BHCOKAa MPOAYKTUBHICTH TBApHH, pealli3oBaHa y Bili 12
MICSIIIB, CYNPOBO/UKYETbCA Yy TOAAIBIIOMY IJIEMIHHOMY BHKOPUCTaHHI HE3HAYHUM 3HUKEHHSIM
BKa3aHUX MOKa3HUKIB BIATBOPEHHS Ta MiABUIICHHSAM iX BapiaOeNbHOCTI.

KopernsuiiiHa 3anexHICTh MIXK JKMBOIO Macoro Ta Koe(ilieHTaMu pernpoayKTUBHOCTI 3a TpU
mepili STHIHHS Ta yce JKUTTA Yy TOKOJIIHHI MarepiB BHUSBWIACS HUXKYOIO, HIK Yy IX JOHBOK.
BignosinHi koedimienTn y MarepiB cranoBwin +0,009 ta +0,104, npotu +0,156 ta +0,112 y ix
JIOHBOK. BOBHOBa » NPOMYKTUBHICTh BIJ'€MHO KOpENIOBala 3 3a3HAYEHUMH MOKa3HMKAMU
BIJITBOPEHHS, a B IOPIBHIOBAHUX MOKOJIIHHAX 3HAYEHHS KOe(ilieHTIB 3MeHIyBanucs Bia -0,163 Ta -
0,149 (y marepiB) no -0,063 ta -0,007 (y 10HBOK).

3a TUNIOM HApO/KCHHSI BIBIIEMaTKW O0OX TMOKOJiHb HE Malld ICTOTHOI pi3HHIi. B
cepennboMy 21% marepiB Ta 6nu3bko 25% iX TOHBOK OyNM HApPOMKEeH1 y CKiai ABIMHAT. Pasom 3
MM BCTAHOBJIEHO TIEBHI OCOOJMBOCTI 3aJIEKHOCTI MDK THIIOM HApPOJDKEHHS BIBIEMATOK 1 iX
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MOIAJIBIIIOI0 BIATBOPHOIO 37aTHICTIO. Tak, Mk mapamu M Tta ix [I, skl HapoauIuCsl OTMHAKAMHU HE
BCTaHOBJICHO ICTOTHHX PO30DKHOCTEH 3a yciMa OLIHIOBaHUMH MOKAa3HUKAMHU PEMPOIYKTUBHOCTI. B
IIOMY K BiJ TOHBOK (B mapax 1 + 1), ik 1 Bi iX marepiB OyJ0 onep>kaHO HAaWMEHII MOKa3HUKU
PENPOAYKTUBHOCTI 3a MEpIli TPpH ATHIHHA. Matepi X, AKi BiJ3HAYaJIMCS BJIACHUMH JOCTOBIPHO
OUTHIII BUCOKMMH BIJTBOPHHMH SIKOCTSIMH, IMOPIBHSAHO 3 CEPEAHIMHU IMOKa3HUKaMu (mapu 1+2 Ta

2+2) Manu BiJTHOCHO KpallluX 33 UMM K 03HAKaMH JJOHBOK.

Tabnuys 1 — CepeaHi 3Ha4eHHSI MOKA3HHUKIB penpoaykTuBHOCTi (M+m) y oBenb ABOX NOKOJIiHb

[Mapu 3a Martepi (M) Houbku ()
tunoM | [omis
HapoJ KiJIBKICTh KOE(II[IEHT PeNpOLyKTUBHOCTI KUTBKICTB KoedimieHT
JKEHHS SITHAT, ATHAT, PenpoaAyKTUBHOCTI
M= ]I oJiepka HUX 3a mepiii 3 MOKUTTEBUHN oznepxa 3a mepiii 3 MOKUTTEBUI
3a mepiri 3 STHIHHS HUX 32 SATHIHHS
SITHIHHS nepui 3
SITHIHHA
- 126 3,38+0,101 1,127+0,031 1,127+0,030 3,18+0,122 |1,060+0,030 1,094+0,031
1+1 73 2,96+0,111 0,986+0,040 1,025+0,029 3,09+0,038 | 1,0324+0,036 1,092+0,041
1+2 25 4,32+0,238 1,440+0,0782 1,377+0,066 3,4440,437 | 1,147+0,077 1,068+0,068
2+1 22 3,36+0,189 1,122+0,079 1,107+0,081 3,130,250 | 1,043+0,082 1,138+0,081
2+2 6 4,40+0,395 1,468+0,1293 1,316+0,092 3,200,371 | 1,066+0,121 1,050+0,117

Ipumitka: 2p<0,01; 3p<0,05

Opnak, 11 mepeBara TMOPIBHSHO 3 CEpPeAHIMH TMOKa3HUKAMHU IO iX TOKOJIHHIO BUSIBUJIACS HE
BiporigHowo. Taka 0coOaMBICTE 0OYMOBJIEHa HU3BKUM PIBHEM B3a€MO3B’SI3KIB MK PO3IISTHYTUMU
MOKa3HUKAaMHU PETPOTYKTUBHOCTI MaTrepiB Ta X JOHBOK.

Tak, B LIJIOMy MDK THIIOM HapOPKEHHs MarepiB Ta aHAJOTIYHUM IMOKA3HUKOM iX JTOHBOK
BUSBIIEHO HU3bKUU Ta BiJI'€MHHMM 3a HanmpsiMoM KoedimieHT kopenauii (tabn. 2). Jlume Ha piBHI
noctoBipHOCTI p<0,05 TMPHUCYTHIN TOMATHINA KOPETSAIMHUNA 3B'S30K MK MaTepsMH Ta iX JOHbKaMHU
3a KOeQiIIEHTOM PEernpoAYKTUBHOCTI 3a mepiri 3 sarHiHHA. [lOKHUTTEBUN XK€ TMOKa3HUK XO0Y 1

BUSIBUBCS JIOJIATHIM, ajie 3aJIMIIABCS HE BIPOT1THUM.
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Tabnuya 2 — BernuuHn koedinieHTIB Kopesniil Mixk NOKa3HHKaAMH PeNPOAYKTHBHOCTI OBellb JBOX MOKOJIIHb

ITapu 3a TuIOM IToxasHuku r+ my
HapOJKEHHS TUI HAPOKEHHS KIJIBKICTb SITHST, KoedilieHT pernpoayKuii
M=+ OJIepAKAHMX 3a eplI | 3a mepini 3 ATHiHHS MOXUTTEBUH
3 ATHIHHA

- -0,074+0,089 0,151+0,088 0,174+0,0883 0,137+0,088

1+1 - 0,111£0,117 0,111£0,117 0,233+0,1143
1+2 - 0,008+0,200 0,197+0,196 0,070+0,199
2+1 - 0,538+0,180? 0,454+0,1783 0,149+0,211
2+2 - -0,133+0,405 -0,137+0,404 0,350+0,382

Ipumitka: 2p<0,01; 3p<0,05

VY mapax 3a TUIIOM HapOIKEHHsI 3BepTae Ha cebe yBary HasBHICTh XO4Y 1 BIpOTiTHOI, ane

HeBucokoi aoaatHeoi (0,233+0,114) kopensiii 3a HOKUTTEBUM KOE(IIIEHTOM pPENpOAYKTUBHOCTI

MIX MarcepssMHu — OJHMHAKaMU Ta iX aHaAJOrIYHUMU JOHBKaMMH. Binbi 3HaYMMHM BHUSBHUBCS TaKOXK

IOHATHINA 3B'I30K MIX BiBIIEMaTKaMH, IO ITOXOAWIIN 3 YMCJIa ABIHHAT Ta 1X JOHBKAMH — OJQMHAKAMU

32 IOKa3HUKOM PEIPOILYKTHBHOCTI 3a MEPIIi TPH ATHIHHS.

JucnepciiHuM aHami3oM OOpaxOBaHO CUJIY Ta JOCTOBIPHICTh BIUIMBY MAaTepiB Ha MPOSB

OCHOBHHUX MOKa3HHKIB, SKi XapaKTepH3yIOTh BIITBOPHI AKOCTI iX JOHBOK (Tabm. 3).

Tabnuys 3 — BnJiMB 0CHOBHUX MOKA3HUKIB PeNPOIYKTHBHOCTI MATEPHHCHKOT0 MOKOJIiHHS HA iX MPOSIB Y JOHBOK

xepena nucnepcii

O3Hak¥ Ta BEJIMYHHU OI[IHOK iX Bapiamiid, TOCTOBIPHOCTI i CHIIHA BIUIUBY

Ta 1HIII TOKa3HUKA KOE(IIIEHT PEerpoOLyKTUBHOCTI KIJIbKICTh OJIEpXKAHUX SITHST 3aranbHa
3a mepi 3 TTOXKUTTEBUH 3a mepii 3 3a yce )KUTTS KiJIbKICTh
SITHIHHSA SITHIHHS pPENpOTyKTUBHU
X POKiB
daxTopianbHa 0,393 0,069 5,035 496,600 338,960
Bunankosa 34,504 25,394 324,562 1441,730 481,540
3araibHa 34,897 25,463 329,657 1938,330 820,500
HocrosipHicTs BiuuBy (F)* 2,84 0,68 391 85,75 175,27
Cuna BrummBy (n2x) 0,011 0,003 0,016 0,345 0,413

*Kpurnune 3nadenss (F) s ycix o3nak = 3,88.

B ninomy, sik 1 piBeHb KOpEJslii, CHiIa BIUIMBY MaTrepiB Ha MOKA3HUKU PENPOAYKTHBHOCTI

JIOHBOK 3a TepIli TPU STHIHHS Ta MOXHUTTEBUM Koe(illieHT BUSBUIACA HU3BKOIO Ta HE BIPOTiTHOIO.

Ha piBHi 3Hauymocti p< 0,05 nmoka3HUK MaTepiB BIUIMBAB Ha MPOSB KIJIBKOCTI OJIEP)KaHUX SATHAT 32

nepii 3 ArHIHHA Y X AOHBOK. Buibll 3HaunMuM OyB TaKOX BIUIMB KUIBKOCTI OZIEpKaHUX SITHAT 3a
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yBeCh NEPioJ] TMIIEMIHHOTO BUKOPUCTAHHS Ta 3arajbHOI KUIBKOCTI PENPOIYKTUBHHUX POKIB y MarepiB
Ha TPOSIB aHAJIOTIYHUX O3HAK y iX MOHBOK. PO3BUTOK 3a3HAUEHUX O3HAK Yy JOHBOK BIJIIMOBITHO Ha
34,5 % ta 41,3 % oOyMoBIIeHUI TapaMeTpaMH MOKa3HUKIB y iX MaTepiB.

BHCHOBKH Ta NepPCHEeKTHBHU MOIAJbIINX HAYKOBHX MOIIYKiB. BcraHoBieHO mepeBary
BIBIIEMAaTOK JOYipHHOTO TOKOJIHHS 32 TOKAa3HWKaMH >KMBOI MacH Ta HACTPUTY BOBHH HaJa IX
MarepsiMu BiamoBimHo Ha 3,9% (p<0,05) ta 9,4%, npu p<0,001, 3a 30epexcHHS XapaKTEPHHUX
BIBIISIM TIOPO/IM IIPEKOC Koe(ilieHTiB BOBHOBOCTI 1 HE3HAYHOTO 3HMKEHHS BapiaOeIbHOCTI O3HAK.

Ha Tm 3poctaHHs TPOAYKTHBHOCTI MDK IOpPIBHIOBAHUMH TTOKOJIHHSMHU BIBIIEMATOK
BHSIBJICHO Y IOHBOK 3HMKCHHS KOS(DIIIEHTIB PEIPOAYKTUBHOCTI 32 TPH NEPII ATHIHHS Ta B IIJIOMY
3a yBeCh Mepioj iX MIEMIHHOTO BUKOPUCTAHHS (ITOKUTTEBOTO) BiAmoBigHO HA 7,5 % Ta 3,0 % 3a
HE3HAYHOTO 3POCTaHHs BapiabeIbHOCTI ITUX MOKA3HUKIB.

Kopensimiiiauii 3B'A30K MOKa3HUKIB UBOI MacH BiBIEMAarok y 12 - MicsyHOMY Bimi 3
KoedilieHTaMH PerpoAYKTUBHOCTI 3a TPH MEPIIi ATHIHHS Ta B I[JIOMY 32 YBECH MEpio]] IIIEMIHHOTO
BUKOPUCTAHHS y TOKOJIHHI MarepiB BUSBUBCS JTOJATHIM Ta HUXYUM, HIK Y 1X JOHBOK, TOII 5K
HACTPUTIB BOBHH — BHIIUM, Ta Bi/l’EMHUM.

JloBeIeHO BIpOTIAHMI BIUIMB ITOKAa3HUKA KUIBKOCTI OJIEpXKAHUX STHAT SK 3a Iepin 3
ATHIHHS, TaKk 1 3a BCE JKUTTS Yy MarepiB Ha aHaJIOriyHi O3HAaKu IX JOHbOK. KijmbKicTh
PEIPONYKTUBHUX POKIB Marepi TAaKOXK TMO3UTHBHO BIPOTIAHO BIUIMBAE HA IPOSB Ii€i O3HAKH Y
JIOHBOK.

OpneprxaHi HaykoBi JaHi OynyTb BMKOPUCTaHI JUIS YIPABIIHHS CEJEKUIHHUM MpOLIECOM B
IJIEMIHHOMY 3aBOJIi 3 PO3BEJEHHS OBEIb MOPOAM MPEKOC, PO3POOKHU 1HIEKCIB AJIs OLIHKH 1 J0O0pY

TBapHH, 110 MOETHYIOTh MOKa3HUKHU BUCOKOI MPOJYKTUBHOCTI Ta BIATBOPEHHS.
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Anomauin. Y pobomi euceimieHo egexmuericmvb SUpPOWy8aHHA Oyeatiyie ma menutox
abepoun-aneycbKoi nopoou YKpaincbKoi cenekyii i OpumaHncbKo2o noXo00NCeHHs. Ma GNPOBAONCEHHS.
HOBUX MEXHONO2IYHUX elleMeHmi8 YMPUMAHHS Kopie 1 mensim 3 npoonemMamu 63aemoolii y
MONO3UBHUL NEPI00 3a 3ACMOCYBAHHS HOBOI MEXHONO2IUHOT cxeMu 2001811 MAKUX meisim Mo103UBOM
8 OKpeMUX CeKYIAX )y M SCHOMY CKOMApCmei 3a0/s 8i0HOGNIeHHSI Ma NIOCUNIeHHS MAMePUHCbKO20
IHCMUHKMY 8 KOpoS8U 1 KOpeKyii Xapuoeoi nogedinku menam Yy MON03usHuti nepiod. bazosum
20CN00ApPCmMeoOM 3 PO36e0eHHS AOepOUH-aAH2YCbKOi Xy0oOu BIMYUZHAHO20 I OPUMAHCHLKO20
noxooxcennsi 6 cxionomy pecioni Yxpainu € IIII «Aepo-Hosocenieka 2009». Jocniodxcenns
npPOBOOUNUCHL HA Oyeauiysx, MeIudKkax i Koposax abepoOuH-aneycbkoi nopoou 3a yMo8 YilOpiuHO20
8ULYILHO20 YMPUMAHHSL Xy000U 6€3 UKOPUCTNAHHS NPUMIUYEHb.

Bcmanosneno, wo 3a oonakosux ymoe ympumauus I 200iéni Oyeauyi ma menuyi
CMBOPIOBAHOI  GIMUUZHAHOI AH2YCbKOI NOPOOU 3POCMANOMb  [HMEHCUBHIUE 6 HNOPIGHAHHI 3
MONOOHAKOM OPpUMAHCHKO20 NOX00dceHHs. KonmponvHuil 3a0iti MONOOHAKY NOKA3A8, WO MEAPUHU
BIMYUSHAHO20 | OPUMAHCHLKO20 — NOXOOMCEHHS  XAPAKMEPU3Y8anUCh  BUCOKUMU  3a0IUHUMU
noxkazHukamu axk 6 15 max i 6 18 micaunomy 6iyi, ane Oinbu 8aAXNCKI MA NOBHOM SCHI MYWi MA8
MONOOHSIK CMBOPI0BAHOI YKPAIHCLKOI aH2yCcbKoi nopoou.

Hocniou Hao xoposamu 3 menamamu NPOXOOUIU 8 Nepiod omeneHs i MONO3UBHUL Nepioo.
Ilicna omenenns, memooom chnocmepedceHHs GUABNANU Napu Kopie [ mensim 3 npobremamu
83AEMOO0IT | nepesoounu ix 6 okpemi cexyii 051 CRiIbHO20 YMPUMAHHA NPOMSALOM MON03UBHOSO
nepiody. /na 2odieni, 6 yeii nepiod 06yia enpoeadlceHa MexHoN02IYHA cXema GUNOIEAHHS Melsim.
Taxuii mexnonociyHull eremenm, K nepesedeHHs nap 3 npobiemamu 63acmooii nokazas, wo
Oinbuwicms mensam nepedysaouu 8 cekyii NOYUHAIU CAMOCMIUHO ccanu mamip. Bemanoeneno, wo
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nepeee0eHHss Makux nap 6 OKpemi ceKyii cnpusic 6IOHOGIEHHIO MA 3AKPINIeHHIO NPUPOOHIX
IHCMUHKMIB ) KOposu [ mensamu, wo 3abe3neyye nioguwjenns soepescenocmi mensam na 46% i 33%
8 MONIO3UBHULL NEPioO.

Knrouoei cnosa: m’scne ckomapcmeo, abepour-an2ycbka nopooda, mexHouo2is YmpUManHts,

30epesiceHicms mesnsm.

Abstract. The work highlights the effectiveness of breeding bulls and heifers of the
Aberdeen-Angus breed of Ukrainian selection and British origin and the introduction of new
technological elements of keeping cows and calves with problems of interaction in the colostrum
period using a new technological scheme of feeding such calves with colostrum in separate sections
in the meat cattle breeding in order to restore and strengthen the maternal instinct in cows and
correct the eating behavior of calves during the molting period. The basic farm for breeding
Aberdeen-Angus cattle of domestic and British origin in the eastern region of Ukraine is PE "Agro-
Novoselivka 2009". Research was conducted on steers, heifers and cows of the Aberdeen-Angus
breed under the conditions of year-round free-range livestock keeping without the use of premises.
By origin, an advantage was found in favor of bulls and heifers of the Aberdeen-Angus breed of
domestic selection according to such indicators as growth intensity, biochemical and morphological
indicators of blood and control slaughter.

It was established that under the same conditions of maintenance and feeding, steers and
heifers of the domestic Angus breed grow more intensively compared to young animals of British
origin. The control slaughter of young animals showed that animals of domestic and British origin
were characterized by high slaughter rates both at 15 and 18 months of age, but the young animals
of the Ukrainian Angus breed had heavier and fuller meat carcasses.

Experiments on cows with calves took place during the calving and lactation period. After
calving, pairs of cows and calves with interaction problems were detected by observation. After
calving, pairs of cows and calves with interaction problems were identified by observation and
transferred to separate sections for joint maintenance during the lactation period.

For feeding, during this period, a technological scheme for drinking calves. Such a
technological element as the transfer of pairs with interaction problems showed that most of the
calves, while in the section, began to suck their mother on their own. It has been established that
the transfer of such couples to separate sections contributes to the restoration and consolidation of
natural instincts in cows and calves, which ensures an increase in calf survival by 46% and 33% in

the molting period.
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Key words:. beef cattle breeding, Aberdeen-Angus breed, keeping technology, preservation of
calves.

Beryn. AHani3 BITYUM3HSHOTO PUHKY M’SCHOI MPOAYKLIT CBITYUTH, 1110 BArOMy 4acTKy M’sica
1 M’SICONPOAYKTIB BHUPOOJSAIOTH CaMe€ 3 CHPOBHHHM IMIIOPTHOTO TIOXO/DKEHHS. Taka TEHJISHIIIS
MIPOCTEKYETHCS Ha TII1 3MEHIIICHHS MIOTOJIIB s BEJIMKOI poraToi Xynoou B YkpaiHi [5, 15, 17].

BpaxoByroun nocBix takux kpainu, sk CLIA, bpa3umisi, ApreHTHHa MOXXHA CTBEPIKYBaTH,
1110 TOJIOBHUM HOKAa3HUKOM 30UIBIIEHHS M SICHOI MPOAYKLIT BITYUU3HSAHOIO MTOXO/KEHHS € PO3BUTOK
M’sicHOTO cKoTapcTsa [3, 10] 3a BUKOpUCTAaHHS CHeIiani30BaHuX M’ SICHUX mopif [16].

OnHi€ro 3 HAMMEPCIIEKTUBHIMIKX M SICHUX TOpix B YKpaiHi € abepanH-aHrycbka. TBapuHu 1iei
MOPOJIM JTIOOpe MEepPEHOCSTh SK XOJIOMHY 3MMY, TaK 1 MOCYILIUBE JIiTO. AOSpIUH-aHTYCH 3[aTHI
HAKONMYYBAaTH MIJUIKIPHUN JKUp, IO J03BOJSIE YTPUMYBaTh iX B3UMKY O€3 BHUKOPUCTAaHHS
IPUMILICHB, a 11€ 3HAYHO 3MEHIIY€e BUTPATH Ha BUPOOHULITBO[9].

TexHomnorisi yTpuMaHHSI TBAPUH y M’ SICHOMY CKOTapCTBi € OJHUM 13 OCHOBHUX YWHHHKIB, [0
BIUIMBAIOTh HA PIBEHb €()EKTUBHOCTI BeeHHs ramy3i [11].

B omnpuitogHeHUX JOCHIIKEHHAX BHCBITJIIEHA KJIACHYHA TEXHOJOIis, 3a SKOI TBapHH
YTPUMYIOTh Y KamiTaJbHUX MPUMILICHHS, a OTEJCHHs BilOyBaloThcs B JeHHUKax [20], TBapuHU
BUPONIYIOTHCSA 33 BiJNOBITHUMH MPOTrpamMaMu, siKi 3a0€3Me4yroTh ONTHUMAIBHUN PICT 1 PO3BUTOK
XyA0o0H 3a BpaxyBaHHSAM yTpuMaHHs 1 rogismi [1,12].

BueHi cTBep/KYIOTh, 1110 MPH BUPOILYBaHHI M’SICHOI XyZ00M Ha BIIKPUTHUX MaijaHunKax 0e3
BUKOPHUCTAHHS NPUMIIIEHb, BAXJIMBA yBara MOBHMHHA MPUIUIATUCS TEXHOJIOTIYHMM IapaMeTpaM,
HaIpaBJI€HUM Ha 30€peKeHICTh 1 CTaOUIbHUN PICT XyHZ0OH, 110 € KIFOYOBUM MOMEHTOM PO3BHUTKY
Crieriali3oBaHoro M sICHOTO ckotapceTna [4, 8, 19].

3a TpaauLiiHOIO TEXHOJIOTI€I0 M SICHOTO CKOTapCTBa TENSATa BUPOLIYIOTHCS Ha MiJACOCI JIO
BiJutyueHHs B 6-8 micamiB [18]. Came Taka cucrema 3a0e3nedye MiHIMaIbHY KUIBKICTh BUTpAT Ha
YTPUMaHHS 1 TOJIBIIO XyA00H Ta 3aTpary JIIOJCHKO] Mpaili, 1110 B CBOIO Yepr'y NO3UTHUBHO BILIMBAE Ha
€KOHOMIUHY €(PEeKTUBHICTb ramy3i.

OCKIbKM OCHOBHOIO IMPOIYKIII€I0 B M’SICHOMY CKOTAapCTBl € TeJsl, €(EeKTUBHICTh BEIECHHS
rajmysi 3aJeXHuTb BiJl piBHS 30epekeHOCTI MONomHsAKY [2]. Bucoka 30epexeHiCTh TensT Micis
HapoKeHHs 3a0e3neuyeThesi OararbMa paktopamu. OAHUM 3 HAUBAXKIMBIIIUX € (aKTOp HAOYTTAM
IMYHITETY 3a paxyHOK CBOE€4aCHOTO OTpUMaHHA MoJyio3uBa [6, 13, 14]. [lepeBaxkHo 3aru6ens TeusIT y
nepuli JHI MiCas HAPOMKEHHS — 1€ HACIII0K HEIOCTaTHhOI KUIBKOCTI CIIOXHTOTO MaT€pPHHCHKOTO

MOJI031MBa a00 MOTO 3aITi3Hije OTpUMaHH [7].
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HecBoeuacHe oTpuMaHHS TelsTaMH MOJIO3MBAa 3YMOBJIEHO pI3HUMHU (akTopamMH, a came
HEIOCKOHAJIICTIO TEXHOJIOTIi yTpuMaHHs, a00 okpemux ii enemeHTiB. Lle myxe BaXxivMBe MUTaHHS,
00 Ha BiAMIHY BiJl MOJIOYHOTO CKOTApCTBA, TOMIBIIS M SCHUX TENAT 3a0e3MeuyeThCs JIHMIIE
CaMOCTIHHHMM CCaHHSM TEJISITH Marepi.

Otxe BuOip MOpOIM Ta TEXHOJIOTil yTpUMaHHS € akTyaJbHUM MNHUTaHHA. BpaxoByrouu
cHenu(iYHICTh Tady3i Ta BOKIUBICTh BKa3aHOI MpoOIeMH, 11 BHBUYCHHS 3aJIUIIAETHCSA HE JTOCTAaTHIM
Ha JIAHOMY €Tarli Ta MoTpedye MOJANbIIIOTO aHATI3Y Ta JOCIIIKCHHS.

Mera pociigxkeHb. Meroro naHOi pOOOTH € MPOBENEHHS MOHITOPUHTY Ta OILIIHIOBAaHHS
€(eKTUBHOCTI BHPOILYBaHHS aOepAMH-aHT'YChKOI MOPOIYU 3a IIIOPIYHOTO BUTYIBHOTO yYTPUMAaHHS
MIPH BIPOBA/KEHHI HOBUX TEXHOJIOTIYHHUX €IIEMEHTIB yTPUMaHHS.

Jlnist mocsiTHEHHS 3a3Ha4YeHOT METH OyJIM TIOCTABJICHI TaKi 3aBIaHHS:

- IPOBECTU KOMILUIEKCHE JOCIIKeHHS e()EeKTHMBHOCTI  BUKOPUCTAHHS XyqoOu alepauH-
aHTyChbKOi TOpOAM 3apyODKHOI Ta BITUM3HSIHOI CeNEKIil 3a OCHOBHHUMM MPOAYKTUBHHUMHU Ta
aJlanTalifHUMU TOKa3HUKAMU;

- TOCTINTH €(PeKTHBHICTh BUKOPHCTAHHS HOBUX TEXHOJIOTYHUX €IEMEHTIB YTPUMaHHS KOPiB
1 TeNAT 3 MpobIieMaMu B3a€MOJIIT y MOJIO3UBHUIN TEPIO/I.

Marepiaau i Meroam aocaimxkenusi. JlociimkenHs BukonyBanu Ha 0a3i IIIT «Arpo—
HoBocemiBka 2009» HoBoBomomnaspkoro paifoHy XapkiBcbkoi o0nacTi Ha TBapuHax abOepauH-
aHTyCBhKOI M’SICHOI ITOPOJIH.

VY rocmozmapcTBi 3alpoBa/KEHE LIJIOpiYHE BUTYIbHE YTPUMaHHS TBapUH Ha BIIKPUTHUX
MaiilaHunkax 0e3 BUKOpHUCTaHHsS npuMmimieHb. Crioci0 yTpuMaHHsS — O€3NpuB’sI3HUM Ha TIMOOKIN
He3MIHHIM miacTuii. Teputopis gepMu CKIaIaeThCsi 3 BUTYJIBHO-KOPMOBHUX Mai/laHUYMKIB, SKi
MOJIEH] Ha CeKIIi 111 yTPUMaHHsI pI3HUX CTaT€BO-BIKOBUX IPyM. Y CEKILISIX PO3MIIIEHH] KypraHu,
mpuHoo — 15-25 M 1 Bucororo 1,0-1,5 M. 3a TexHONIOTi€0 M’SICHOTO CKOTapcTBa TensTa a0 7

MICSIIIB BUPOIIYBaJIMCA Ha MiJICOCI.

.Bmxopumauuﬂ

YAOCKOHaNEeHHX
. TEXHOMOTMYHMX
BukopucraHHa e/leMeHTiB
LinopiyHoro- YTpHUMaHHA
BMIYIbHOTO
YTPUMaHHA

.BMKODMCTEHHH
abepauH-
aHrycbKoi
nopoau

Pucynox 1 - Tloka3HUKH PO3BUTKY BHPOOHHITBA STIOBHYMHM B YKpaiHi (po3po0/ieHo aBTOpaMH cTAaTTi)
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VY nocnipKeHHSIX MOPIBHIOBAIM MOJIOAHSAK CTBOPIOBAHOI BITYM3HSIHOI aHTYChKOI IIOPOAM Ta
MOJIOMHSK OpPUTAHCHKOTO TOXOKEHHS, a TaKOoX KOpIB 1 TelsAT 3 mpoOieMamMHu B3aeMOAil y
MOJIO3MBHUU TEPiof, SKUX MEPEBOIMINA IO OKPEMHX CEKIIii 1 SKUX 3aJUIIaId B TPYHOBHUX CEKIisIX
32 BUKOPHCTAHHS LIJIOPIYHOTO BUTYIBHOTO YTPUMAHHS.

JKuBy Macy MOJIOAHSKY BU3HAYAJIM IUISIXOM 1HAMBITYalbHOIO 3BaXXyBaHHs. [H1ekcu OynoBu
Tijla BU3HAYaJU 3a 3arajbHONPUHHATUMU (Qopmynamu, a 3a0iiiHy Macy 1 3a01iHMI BUX1J 3T1THO 3
JACTY 4673:2006 i ICTY 3938-99. TloBeaiHKOBY peakIliro MiOCIITHAX TBAPUH BUBYAIH IIISTIXOM
Bi3yaJIbHUX CIIOCTEPEKEHB 32 KOPOBOIO 1 TEIISIM IICIIsI OTETICHHS.

B yci mepiogu pauioHuW JIOCHITHUX TBapUH BIAMOBIAIM JETANi30BAaHUM HOPMaM.
JloCTOBIpHICTh OTPUMAHUX PE3YIBTATIB OLiHIOBaNACh 3a t-kputepieM CrbrogenTa. [lani oOpobieHi
METOIOM BapialliiHOi CTAaTUCTHKH 3a 3arajJlbHO MPUWHATAMH METOAWKAMHU TPH BHKOPUCTAHHI
KoM’ FoTepHOi mporpamu Microsoft Excel.

Pe3yabraTu gociaigxensb J{ociipkeHHIMHY BCTAaHOBJICHO, 1110 32 OJJHAKOBMX YMOB TOAIBII Ta
YTPUMaHHS MOJIOHSAK CTBOPIOBAHOI BITUYM3HAHOI aHTYCbKOI MOPOAM XapaKTepU3yeThCs OLIbII
IHTCHCUBHUM pPOCTOM B TIOpIBHSHHI 3 aHajloraMm OpUTAHCHKOTO TIOXO/KEeHHs. byraifmi
BITYM3HSHOTO TOXO/KEHHS y 18 MicsuHOMY Billi MarOTh ®HUBY Macy 570 kr, mo Ha 145 xr (34,1%)
Olblle B MOPIBHSAHHI 3 OpUTaHCHKMMHM aHajoramu, a Tenumi BignoigHo Ha 110 kr (13,3 %)
P>0,099. Jlani moka3HUKHU CBi4aTh, IO U1 CTBOPIOBAHOI aHTyChKOi MOPOAM XapaKTepHa OiIblI

TpUBAJa EHEPTisl POCTY.

600

500 -

400

300

200 +

100 -

0 .

byraiiui Tennui

Pucynox 2 - Iloka3HUKH PocTy Oyraifuis i Te1nus

AHali3 MOKa3HMKIB JIHIMHOTO POCTY MOKa3aB, IO TBApUHU BITYM3HIHOI aHTYCHKOI MOPOAM
MOPIBHAHO 3 OpPUTAHCHKMMH aHAJIOTAMHU XapaKTEPHU3yBAJIMCh BHUCOKOPOCHTICTIO, TIHOOKHMHU 1
MIMPOKUMH TPYAbMH, T00pe PO3BUHEHOIO 33JHHOI0 YAaCTUHOIO TynyOa. Y HHX Kpalle pO3BHHYTHH
Tyny0 3 OUIBLIOI0 KMBOIO MAacol0 Ta MEHII OKpYyDI (OopMH, IIUPOKA CIUHA, J00pe BUpaKeHa
MYyCKyJarypa.
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[IpoBeneni mochipKeHHS BKa3ylOTh, IO Oyrami 1 Tenuil aOepauH-aHTYChKOI TOpOIU
BITYM3HSHOTO Ta OpPUTAHCHKOTO TIOXO/KCHHSI JOOpe aJanTyroThCs JO YMOB IIUIOPIYHOTO
BUTYJIBHOTO yTpUMaHHS 0€3 MpHUMIIIEHh B yMOBaxX CXOAy YKpaiHH, MMPO IO CBiAYarTh OioxXimiuHi i
MOP(QOJIOTIUHI MOKa3HUKK KpoBi. DakTOpu PE3WCTEHTHOCTI Ta aJanTailii MOJIOIHSKY aOepauH-
aHTYChKOI MOPOAM SIK OPUTAHCHKOTO, TaK 1 BITYM3HSHOTO MOXO/PKEHHSI B OOMJIBI IOPU POKY Oynu
Bucokumu. 1o, B CBOIO uepry, roBOpUTh Mpo iX 100py ajanTamiiiHy 3AaTHICTH 0 IIOPIYHOT
BUTYJIBHOI CUCTEMH YTpUMaHHs 0e3 MpUMIillleHb Ha CXOA1 YKpaiHu.

3a pe3ynpraraMyd KOHTPOJIBHOTO 3a00K0 BCTAHOBJIECHO, 110 Oyraiii sK OpUTAaHCHKOIO TaK 1
BITUHU3HSHOTO TOXOKCHHS XapaKTePU3yBAIMCh BUCOKMMH 3a01HHUMHM ITOKa3HUKAMH 5K B 15 Tak 1y
18 micsyHOMy Bimi. Aje, OUIbII BaXKKi Ta TMOBHOM SICHI TYyIII Maju Oyraifii CTBOPIOBaHOI
yKpaiHcpKkoi aHTychkoi moponu. Tak, y 15-micsunoMy Bimi 3a mepen3abiifHOI0 Macoro iX mepeBara
cranoBuna 72 kr (16,6%), y 18 mic — 148 kr (26,0%) (P>0,999), a maca Tymi Ha 46,1 kr (11,7%), a
y 18 mic — 81,4 xr (12,7%) Oinpiie BiAmoBigHO. Y TOH ke Yac TBApUHU OPUTAHCHKOI CeIeKIli
MAaroTh HiIBUIIEHY 3[aTHICTh 0 HAKOIIMYCHHS JKUPY, 0 € HeOaKaHUM SK 3 TEXHOJOTIYHOI TaK i 3
€KOHOMIYHOT TOYKH 30DY.

BupouryBanus Tenuupb abepAWH-aHTYChKOI TOPOAM YKPaiHCBHKOI ceneKiii 3 IUIOpIYHUM
BUTYIIbHUM YTPUMaHHSIM 3a0e3nedye BHCOKY M SCHY MPOAYKTHUBHICTh Ta 3HA4YHy IepeBary Haj
POBECHUIIME OpPUTAHCHKOI CEJEKIIii, Ska 3a Macor mapHoi Tymi y 15 mic Bimi cranoButh 40 Kr
(18,1%, P>0,999), 3a 3a6iiinoro macoro — 38,9 kr (16,8%, P>0,999), a y 18-micsunomMy BiIli
BiamoBigHo 42,7 kr (16,2%) Ta 40,4 kr (14,6%).

3abiiiHuii BuXin y 15 micsyHomy Billi cknanas 59,3% npotu 58,6%, a 'y 18 wmic Bini — 60,2%

Ta 59,9% BiAIIOBITHO.

60,5
60
59,5
B Tenuu,i BiTYN3HAHOTO
59 - NOXOAXKEHHSA
M Tennui 6puTaHCbKOroO
58,5 - NOXOAXEHHSA
58 -
57,5 -
3abiiHui Buxia B 15 mic.3abilHKI Buxig B 18 mic.

Pucynox 3 - 3abiiinumii Buxin Tesmnsb B 15 i 18 mic.
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Texnomoris rocnomapcTBa, nependadae, MO BCi KOPOBH TENATHCA B TPYIMOBUX CEKIIsIX Ha
BIJIKpUTUX MailaHduKax. Y BHITaJKaX BHUSBICHHS BiJACYTHOCTI B3a€MOJIi MK KOPOBOIO 1 TEJsIM,
TBAapHH MEPEBOIUIIN B OKPEMI CEKIIii.

[lepeBeneHux TENAT MIATOAOBYBAIM BIJIIMOBIIHO PO3POOJICHIM MOAEIBHIM TEXHOJIOTTYHIN
cXeMi BUIOIOBaHHS. MoJebHa TEXHOJIOTiuHA cXema Oyina po3pobieHa 3 BpaxyBaHHSM TOTO, IO
KUIBKICTh BHIIOEHOTO MOJIO3MBA B MEpIIHiA 100y MOBHHHA CKJIagaTu MakcuManbHO 20% BiJl )KHBOI
MacH TeJsATH, B HacTynHi aHi — 25%. KinpkicTh Mosio3uBa 3a 1 1aBaHKy HE HOBHHHO NEPEBUIIYBATU
5% Bix macu Tina tenstu. KparHicts BunoroBaHHs — 5 pa3. s NpakTUYHOTO pO3paxyHKy CXeMU
BUIIOIOBAHHSI TEJSATH 3 1HIIOI JKMBOIO MAacOK B TOCIONAPCTBI BHUKOPUCTOBYBIHM KOe(DilieHT
CHIBBITHOIIICHHS Mac TBAPUH MPU HAPOJKCHHI.

Tpeba BiAMITUTH, IO B M’SICHOMY CKOTapCTBI OCHOBHUM 3aBIAaHHSIM IpU BHUSBICHHI
BIJICYTHOCTI B3a€MO/ii M1’ KOPOBOIO 1 TEJISIM € BYacCHA TOJIBJIS TEJSITH 3 MOIJIKH, 3 METOI HaJlaHHS
oMy cmi Ta 30epeXeHHS 3A0pOB’sl 3 TMOAAJBIIUM TPUBYAHHS TEJISATH JO CAMOCTIHHOTO CCaHHS
Marepi.

loxiBito TENAT MOJO3MBOM 3 MOUNKM MPUIUHSUIM TOMl, KOJMH TeJsl Beslo cebe aKTUBHO 1
MOYMHAJIO cCaTH MaTip, a OCTaHHS B CBOI 4epry 0Oe3 mpuMycy miamyckaia Horo ao cele, HE
BHKa3yBaJla HACTOPO)KEHOCTI Ta arpecii 10 HbOTO.

[Ipu nmepeBeneHH1 KOPOBU 1 TENSATH IO OKPEMOI CEeKIlii 1 3aCTOCYBaHHI HOBOI CXEMHM TOJIBI1
TESAT y M SCHOMY CKOTAapCTBI 30€peKEHICTh TaKWX TENAT y MOJO3MBHUN TMepioA cKiala B
cepennboMy 84%, mo Ha 40% nepeBulyBasia 30€peXKEHICTh TEIAT, SIKHX pa3oM 3 KOPOBOIO He
MEPEBOIAITU 10 OKPEMUX CEKIIIM.

BucnoBku. BpaxoByroun cy4acHi BUMOTH PUHKOBOI €KOHOMIKH, HAMBAKIUBIIINM HaIPSIMOM
cenekuii € 30epekeHHs 1CHYIYOro reHo(oHAy alOepJMH-aHT'YChbKOI HMOpPOAM Ta MPOJOBKEHHS
POOOTH MO YIOCKOHAJIEHHIO HOBOT YKpaiHCHKOI aHI'yChbKOi M sICHOT mopoau. Bcei mifcTaBu /i soro
€. Ha TEpIIOMYy eTari po3poOJieHl MporpamMu YAOCKOHAJEHHs a0epIuH-aHTYChKOI TOpoau 1
IporpaMa CTBOPEHHSI BITUM3HSIHOI AHTyChKOI MOpPOAW, pPO3poOneHHMi ii IUIBOBUN CTaHIapT.
OTpumMaHi BaXIUBI pe3ylnbTatd B (OpMyBaHHI HOBOTO THUIYy aHTYCHKOi MOPOAH. AJie TOBOTUTHCS
KOHCTaTyBaTH, 1[0 3 PI3HUX Ha T€ MPUYUH MpOrpama MpaIroe TUIBKH B OJHOMY rocrnonapctsi AD
«Arpo-HoBoceniBka» XapkiBcbkoi obnacti. Tomy, B HalOMMX4iil NMEepCreKTHBl 1I€ TOCoJapCcTBO
Ma€ 3aUIIaTHCh 0a30BHM 1 CIYI'yBard B TMOJAIBIIOMY Il 30€peKeHHS Ta PO3MOBCIOMKCHHS
abepauH-aHTyChKOT XynoOu B YkpaiHi. [lepeBesieHHs 1 yTpuMaHHS KOPOBU 1 TEJIATH 3 MpoOIeMaMu

B3a€MOJIii B MOJIO3UBHUII Mepiog B OKpeMi CEKIlii MpH 3aCTOCYBaHHsS BCTAHOBJICHOI CXEMM TOIBII1
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TENSATH CHpPHSE BITHOBJICHHIO Ta MIJICUJIECHHIO MaTEepPUHCHKOTO IHCTUHKTY B KOpPOBH 1 peduekcy

CCaHHS B TEJISTH, 110 3a0e3Medye MmiABUIIEHHS 30epexKeHOCTI TeNAT 3 Takux nap Ha 46% 1 33%.
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Anomauin. Aoanmayio eueni pozenndaomv SIK NEPemeopeHHs 8 OpeaHizmi OIoN02IYHUX
npoyecie 'y HAnpAMKY G1ACMUBO20 iM 20Meocmaszy 6 HOBUX YMO8aX 200161l [ pPO36e0eHHs.
Memaboniuni adanmayii y KoOpie SUHUKAIOMb wWopa3y 00 HOB020 (DI3I0N02IUHO20 CMAHY:
BUHOWLYBAHHS NII00Y MA NOYAMOK NAKMOo2eHe3y y KiHyl 6a2imHOCmi; NPOO0BHCEHHS JIAKMONoesy
nicnis  omenenns. Hanpysicenicmv Mmemaboniunozo cmany BUSHAYAEMbCSA MAKONC PiGHeM
@DYHKYIOHAbHO20 CMAHY GUMEHI JAKMYIOYUX mMEAapuH, W0 6U3HAYAE piGeHb iX MONOYHOL
npoodykmugHocmi. Memooono2iunoo 0CHOB0I0 HAYKOBUX OOCNIOHCEHb 0V MemooU ix Npo8edeHHs.
V 300mexHiunit npakmuyi. /lani 300mexnHiuno20 ma niemiHHo20 001Ky Oyiu 3i6paui no Koposax-
nepgicmkax (n=75 2o1.) weiybkoi nopoou ynpoooexc 2024 pp. na MBK "€xamepunociagcokuii”
/ninponemposcvkoi obnacmi. Bcmawnoeneno, y wo ni0OOCHIOHUX NEPSICMOK pI3HO20 pIiBHs
cepeonb000008UxX y00i6 Ha pauuit cmadii rakmonoesy (I epyna 23,5 ke; Il epyna 25,5 xe,; Il epyna
28,5 ke) nokasHuk Kanbyiro 3Haxooumvcs 8 medcax 2,03-2,05 mmonv/n, wo nocmynanocs
pegepenmuomy sHavennio npakmuyno 6 1,2 pasa. Ilpu yvomy, nokasHuk Heop2amiunozo gocgopy
gionogioae Hopmi ma cmaunogums y cepeonvomy 1,53-1,61 mmonsv/n. CniegioHowienHs yux
eleMenmis y cuposamyi Kpogi Kopie ne onyckanocs nudcue 1,27 i ne nepesuwysanol,3300unuyi,
wo sionosioae Hopmi. JJosedeno, wo y 1aKkmynodux Kopie 8 cuposamyi Kposi pigenb Mioi 3HAX00UBCSL
6 medcax 86,60-88,51 mxe%. a noxaszumux yunxy — 104,28-107,23 mxe%. Cepedne 3HaueHHs

kobanvmy cmanosums 10,02—10,15 mxe%. Busnaueno, wo 6 cuposamyi Kpoei weiybKux nepeicmox
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pieenb KapomuHy, AKULl CNpusie Memaoonimuyrii adanmayii, Konueamuvcs 6 mexcax 354,32—358,57
MK2%, Wo nepesuwnyye HUNCHE peghepenmue 3uavenns y 1,3 pasza.
Kniouosi cnosa: xoposa, wsiyvbka nopooa, 1akmayis, memaoonizm, 0ioxXiMiuHi NOKAZHUKU,

cuposamia Kposi.

Abstract. The term "adaptation” is used by scientists to describe the transformation of
biological processes within the body, which occurs in response to changes in feeding and breeding
conditions. This transformation is understood to be a form of homeostasis, or the ability of an
organism to maintain internal stability in response to external stimuli. Cows undergo metabolic
adaptations on a regular basis, with each new physiological state requiring a different set of
adaptations. For example, the process of carrying a fetus and the beginning of lactogenesis at the
end of pregnancy necessitates different adaptations than the continuation of lactopoiesis after
calving. The metabolic state is also influenced by the functional state of the udder in lactating
animals, which in turn affects their milk productivity.

The methodological basis of scientific research was the implementation of these methods in
zootechnical practice. The data set comprised 75 first-born cows of the Swiss breed, collected in
2024 at the "Ekaterinoslavskyi” MEC of the Dnipropetrovsk region. It was established that the
experimental firstborns of different levels of average daily milk yield at the early stage of
lactopoiesis (I group 23.5 kg; 11 group 25.5 kg; 111 group 28.5 kg) exhibited a calcium index in the
range of 2.03-2.05 mmol/l, which was inferior to the reference value by almost 1.2 times.
Concurrently, the inorganic phosphorus indicator is within the normal range, with an average of
1.53-1.61 mmol/l. The ratio of these elements in the blood serum of cows did not fall below 1.27 or
exceed 1.33 units, which corresponds to the norm. It has been demonstrated that the copper level in
the blood serum of lactating cows falls within the range of 86.60-88.51 ug%, while the zinc index is
104.28-107.23 ug%. The mean value of cobalt is 10.02—10.15 ug%. It was established that the
concentration of carotene, which is involved in metabolic adaptation, in the blood serum of Shvitsky
first-borns ranges from 354.32 to 358.57 ug%, which is 1.3 times greater than the lower reference
value.

Key words: cow, Schwyz breed, lactation, metabolism, biochemical parameters, serum of
blood

IToctanoBka mnpoOaemu. I[HHOBaIiiiHI TeXHONOTT eKCIuTyaTamii BHCOKOIPOIYKTHBHUX
MOJIOUHUX KOpIB 3a0e3mneuye CTiiKy TeHICHILiI0 301IbIIeHHs] BUPOOHHIITBA MOJIOKA. SIK MpHKIIafd, y
CIUIA npoayKTHBHICTh KOPiB IOJBOLNIACK 1 3apa3 MaiiXke B IIICTh pa3iB Ouiblue, Hik 100 pokiB ToMy
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[1]. [Ilo 0co0aMBO BaXKJIUBO, TakK I€ TE, IO Ha CHOTOIHI 370POB’SI BUMCHI 3aJIUIIAETHCS MPAKTHYIHO
HE3MIHHHMM, ajl¢ 3arajbHUil CTaH OPraHi3My BHCOKONPOIYKTUBHUX TBapWH CHUJIBHO 3MIHHBCAL.
Crnoctepiraerbcss 3Ha4Ha KUTBKICTh TEXHOJOTIUYHUX pO3JMaAiB (TiMOKaJbLieMis, KETO3, JiIig03
MEYiHKM, 3MIIICHHS CHYyra, MAacTHUT), 3HU3WJAcs pENpOAYKTHBHA 3[aTHICTh Ta CYTTEBO
CKOPOYYIOTHCS TEPMiHH T'OCIIOAaPCHKOTO0 BUKOPHCTAHHS KOPiB [2-6].

AHali3 ocTraHHiX gocaixkeHb i myOgikamiii. [logarok lakroreHe3y Ta paHHS CTauis
JAKTOMOE3y € HANCKIAJHIUMU TepiogaMu Il MOJIOYHHUX KOpiB, OCKUTBKH B IIeH dYac
Bi1I0YBalOThCS aJanTUBHI peakilii Ha HOBUH (i3ioyoriuHMi cTaH, ToOTO Tomeope3 (homeorhesis)
[7]. Tlig yac roMeopeTHYHOI ajanTallil miJABHIICHA MeTAa0OIIYHa aKTHBHICTh CIPSIMOBYE IOXKHBHI
PCUOBMHHM TEPEBAXHO JIO BUMEHI KopiB [7]. Aune, sk Bimmivarore [8, 9], HagmipHuil mimoini3 i
KEeTOTeHe3 Ha paHHIX CTalisfX JaKTaIlil B TOEAHAHHI 31 3HIKEHOIO IMYHHOIO PEaKIi€r0, MOXKYTh 111e
OUIbIIIE TIOCHIIFOBATH PO3JaaM 30poB’s TBapwH. Ilin yac paHHBOI JIaKTaIlli KOPIB BiAMIYA€ThHCS
CHEPreTHYHUI qucOanaHc, sIKHi TPUBA€E YIIPOIOBXK MepHInX 6-8 THKHIB, a iHO/I HaBiTh goBiue [13],
a MOJIOYHA MPOAYKTUBHICTS 1 OlbIne 3pocrae [7, 10].

HapamipHe 3pocTaHHS jKMBOI Mac KOpIiB Y CyXOCTiHHMIA MEpio € TakoX MpoOIeMaTuIHUM,
OCKIJIbKM BOHO MOB’S3aHE i3 CYTTEBUM MiJABHMIICHHSAM IMIBUAKICTIO jinomizy [12]. Ile mocuiroe
MeTaboJIiYHe HAaBAHTAKCHHS 1 OUTBIIMN PU3UK PO3BUTKY METAOOTIYHKUX 3aXBOPIOBaHb y KopiB [11].
Xoua, miIBUIIEHE MeTa0O0IIuHEe HABAHTAXKEHHS HE 000B’SI3KOBO CYIPOBOIKYETHCS IOTAHUM CTaHOM
37I0pOB’sl TBapHWH, IO BKa3ye Ha CTiMKicTh Merabomizmy. Sk Bigmivarore [14] ta [15], crymiHb
MeTa0OJIYHOTO CTpeCy MOJIOYHMX KOpIB Ha IOYaTKy JakTalii He MOB’sA3aHa 13 3arajbHOI0
MPOIYKTUBHICTIO.

Sk waronomrye [16], MonOYHAa TPOAYKTHBHICTH JAKTYHOUMX KOpiB, INBUJAIIC 3a BCE,
MPOAOBXKUTH 30UIbITYBaTHCS. [IpH 11bOMY, TPOMIKHMI MeTaboi3M y 6ararbox KOpiB OJM3BKHUNA 110
CBOiX (PYHKIIOHAJBHUX MEX ab0 MepeBHINy iX, 110 MPU3BOIUTH 10 301IBIIEHHS PO3Ja/liB 3J0POB’S.
IIpote, Benuka KUIBKICTh BHUCOKOIIPOAYKTMBHHUX MOJIOYHMX KOpIB 37aTHAa CHPABIATHCT 3
npoOIeMaMu JIaKTAaIli] Ta 3aIMIIaTUCS 3I0POBHMH.

CXHJIBHICTh BHCOKOMPOAYKTUBHUX KOPIB J0 METa0OJIYHUX PpO3JaiB, SIK BKaszywTh [17],
3aleXUTh BiJl METa0ONIYHOI ajanTalii Ha Jyke paHHIN cramil nakramii. BigxuneHHS Bin
MeTa0OJIYHOTO TOMEOCTa3y MOJIOYHHMX KOPIB MPOSBISAIOTHCS BIAMOBIAHMMHU 3MIHAMHU B PiIMHAX
OpraHi3My, TaKuX K KpOB, ceua, ciauHa Ta Mosioko [18]. Ocranui aHa iTHYHI METOAM METAOOIOMIKH
pa3zoM 13 010iHGOPMATUKOIO 3/1aTHI TOYHO BUSBISATH HIMPOKUH CHEKTp (akTopiB, MOB’S3aHUX 13
MeTabomiyHuM crarycoM. OJIHIEIO 3 TaKUX JJAHOK € MPOBEACHHS 010XIMIYHOTO JTOCIIIKEHHS KPOBI,
OCKIJIbKM came BOHA, MepeOyBaioud B MOCTIHHOMY KOHTAKTi 3 OpraHaMH 1 TKaHHMHaMH, MpUAMae
y4acTh y BCIX Ipolecax 0OMiHY pe4OBHH B OpraHi3Mi.
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Memoro nawiux 0ocnioxcenb Oyl0 BCTAaHOBHTH pPIBEHb OI10€CEHIIAIBHUX EJIEMEHTIB Yy
MIBIIIBKMX TEPBICTOK PIi3HOTO PIBHSA MOJOYHOI MPOXYKTUBHOCTI HA PaHHIN CTajil JIAKTOIOE3y 3a
TOJIIBIII 3araJIbHO 3MIMIAHUMH paIlioHaMd. MeTOIOIOTIYHO OCHOBOK HAYKOBUX JIOCIIIIKCHD OYIH
METOJIM 1X TPOBEJCHHS Y 300TEXHIUHIHN MpakTulli. J[aHi 300TeXHIYHOrO Ta MJIEMIHHOTO O0JIIKY OyiH
3i0pani 1o kopoBax (n=75 ron.) mBinbKoi Topomau ympomoBxk 2024 pp. Ha MBK
“€xarepuHOCIaBchbkuil”  JHimpomneTpoBchkkoi  obOmacti.  JloCHiDKEHHST — MPOAYKTHBHUX  Ta
METa0OTIUYHUX SIKOCTEH MIBIIIBKUX TBAPUH MPOBEICHO 32 MEeTO0M 30amancoBanux rpym: I rpyma (25
roj.) — TBApUHHU TMEpIIoi JIakTaIli 13 cepeaboa000BuM ynoem 23,5+0,53 kr; II rpyma (25 roin.) —
KOPOBH-TIEPBICTKH J1000BOIO MpoayKTuBHICTIO 25,5+0.77 xr; III rpyna TtBapuu (25 roin.) — mepiia
JaKTanisg TBapuH 3 ygoem 28,5+1,20 kr. BioxiMiuHMI CKIaa KpOBi JAKTYIOUMX KOPIB TPHOX TPYIl
PI3HOTO piBHS MOJIOYHOI MPOAYKTHBHOCTI (TI0 5 TONIB y KOXKHIN) AOCTIDKYBAIA HA 2—3 MiCALAX
naktanii. OTpuManuii UQPPOBUN MaTepiajd OMpalbOBAHUM IUISAXOM BapialliifHOT CTAaTHCTUKH 3
BUKOPUCTAHHSAM CTAHJAPTHOIO MAaKeTy MPHUKJIAIHMX CTaTUCTUYHMX mporpaMm ,,Microsoft Office
Excel”.

Bukiaag ocHoBHOro wmarepiajy. B opranismi TBapuH iCHye TICHHUH 3B’SI30K MiXK
MiHEpaJIbHUM, OLTKOBHM, BYIJICBOAHHUM, JIMIAHUM Ta BITaMiHHUM OOMiHaMH. A 1€ 03HA4ae, 10 3a
MOPYILIEHHS OAHOTO 3 HUX BiAOyBaloThbcs 3MiHa Jr000ro iHImoro. Jloope Bigomo, 1o 3abe3neueHHs
TBapHUH JOCTAaTHbOIO KUIBKICTIO Makpo- i MIKpOEIEeMEHTIB crpusie 30epekeHHs iX 310poB’s. B
OpraHi3mMi TBapuH MiHEpaJbHI PEUOBUHMU TIPEACTABIICHI COMSIMH Ta OIOKOMIUIEKCAMH, SIKi
pO3MajgaroThes Ta YTBOPIOIOThCA 3HOBY. Pazom 3 BiTamiHOM D kanblLiii cripusie akTuBalii B pyoOui
LEJIFOTI030JIITHYHUX OakTepiil Ta CKOPOUYEHHIO yacy po3MIeIUIeHHs KIiTKOBUH. IloTpeba opraHizmy
KOpiB B KaJblit0 cTaHOBUTH 45—100 r Ha 100y. JlocTaTHs KIIbKICTh MiHEpAJIbHUX PEYOBUH Y KPOBI
MIJAOCTIAHUX MEPBICTOK PI3HOTO PIBHSA MPOAYKTUBHOCTI AYXKE€ BaXKJIMBA, OCKUIBKHA MOJIOIUMN
OpraHi3M IpPOJOBXKYE POCTHU 1 MPOJAYKYBATH BEIUKY KIJTbKICTh MOJIOYHOTO CEKPETY.

bioxiMiuHuit  aHami3 KpoBI  MIJJIOCHIJHMX TEPBICTOK PI3HOIO PiBHA  MOJIOYHOI
MPOYKTUBHOCTI TPHOX TPYIl MOKAa3aB, M0 PIBEHb KAJIBIIIO JCIIO MOCTYMAEThCA HUKHIA TpaHUIll
Horo HeoOxinHoro piBHA. Tak, y mignocnigaux nepsictok [-I1I rpyn moka3sHuk Kajblito 3HaXOAUBCA
B Mexkax 2,03-2,05 MMouib/J, 1o noctynanocs peepeHTHOMY 3Haue€HHIO MpakTHyHO B 1,2 pasa.

Sk BimoMO 3 OOMIHOM KanibIlil0 TiCHO TMOB’si3aHuil 0OMiH (ochopy. OntumanabHe
CHIBBIJTHOILIEHHS KaJbIlito 1 pocdopy B TBapuH cTaHOBUTH 1,2—1,6 omunuii. ®ocdop B opraHizmi
KOpPiB 3HAXOAUTHCS B KICTSAKY Ta B M si3aX 1 MOTPIOHHUHN 711 HOPMAJILHOTO OLTKOBOTO, JKUPOBOTO Ta
BYIVIEBOIHOTO 0OMiHIB. bioximiunuil anamni3 cupoBarku kposi nepsictok I i III rpyn mokaszas, 1o

piBeHb HeopraHigyHoro ¢ocdopy BiAMoBiaB HOpMi Ta OyB Ayke OIM3bKUM, OCKUIBKH CTAaHOBUB Y
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cepenapoMy BignmoBigHo 1,53 1 1,57 mmons/n. Ilpu npomy y nepsictok Il rpynu piBers dochopy
OyB JIelI0 BUIIUM 1 3HAXOAUBCS HA piBHI 1,61 MMIIB/I.

HenuBsiunch Ha N0 MOHMKEHUH PIBEHb KAJbBIIO B KPOBI KOPIB CIIBBIIHOIICHHS HOTO 3
HeopraHiuHuii (ocdopom Bianorigano HopMmi. Tak, y cuposarii kposi nepsictok [ i1 III rpym
CHIBBIHOIICHHS ITUX €JIEMEHTIB cTaHOBWJIO BiamoBigHo 1,33 1 1,31 omuuumi. Y xopis II rpyn e
CHIBBITHOIIIEHHS OYJIO JCII0 HIKYMM, X04ua 1 BiJIOBIIaI0 HOPMI i CTAHOBHIIO B cepeanbomy 1,27
OJTTHHIII.

Jlis 3abe3nedeHHs HOPMalbHHUX IPOLECIB KPOBOTBOPEHHS BAXKJIMBOTO 3HAYEHHS Mae
3a0€31eUYeHHs PAIliOHy TOMIBII TBapUH JOCTaTHHOKO KUIBKOCTI Mimi. Y HOpMI MOKAa3HUK Miji B
KPOBI JIAKTYIOUMX KOPiB 3HAXOMUTHCS B Mexkax Big 80 mo 120 mkr%. JlocmiKeHHs] CHPOBATKH KPOBi
1ATOCITITHAX KOPIB Pi3HOTO PiBHS MPOXYKTUBHOCTI MTOKA3aJd, 10 MOKA3HHUK MiJli X04a 1 BiAIOBiAae
HOpMi, Ta BCE K INPAKTUYHO HIXKHbOMY MY IPaHUYHOMY 3HaueHHI0. Tak, y kopiB Il rpynu piBeHb
Mini He mepesuiryBaB 86,61 Mkr%. [lpu npoMy, y TBapuHn | rpynu mei nmoka3Huk OyB BHUIIUM Ha
0,43 Mkr% 1 cranoBuB y cepeqaboMy 87,03 mMkr%. BigHOCHO HaWBHIIUM TIOKa3HUKOM Mifi
XapaKTepU3yBaINCsA TEPBICTKA 3 HaWBUIIMM piBeHb mnpoxyktuBHOCTI Il rpymm, y skux BiH
CTaHOBUB y cepeanbomy 88,51 Mkr%, 1o Oyno Oinbue TBapuH Il rpynu Ha 2,15 %, a xopiB I rpynu
—Ha 1,67 %

BinTBOopHa €(EeKTHBHICTh JAKTYIOUMX KOPIB 3a0€3MeUyeThCs, Y TOMY YHWCIHI, JOCTAaTHBOIO
KUIBKOCT1 B pallioHaxX TOJIBII IUHKY Ta k00aneTy. HopmaTuBHe 3Hau€HHS KOHUEHTpaLli [UHKY Y
KpOBI1 KOpiB 3HaxoauThest B Mexkax Big 100 go 150 mMxr%. [locmikeHHs HIMHKY B CHPOBATLi KPOBI
JAKTYIOUUX HEPBICTOK TPbOX I'PyN NPAaKTUYHO BiJNOBIJIaB HI)KHBOMY 3Hau€HHIO HOpMH. Tak, y
xopiB III 1 I rpyn moka3Huk LMHKY 3HaxoiuBcs Ha piBHI 106,12 1 107,23 mMkr%. Ilpu npomy, y
tBapuH Il rpyn 1ie 3HaueHHs OyIo €m0 HUKIUM, OCKUIbKHU He nepesultyBaio 104,28 Mkr%.

[TpakTH4YHO Ha MOPSAAOK HMXKYl HOPMATHUBHI 3HAUEHHsS BMICTY B KPOBI KOpIB Ma€ KOOaJIbT,
KU oBHHEH cTaHOBUTH 5—10 Mkr%. IlpoBeneHi 1ocmiakeHHs MoKa3ali, 0 B CHPOBATLi KPOBi
HIBIBKUX NEPBICTOK piBEHb KOOAJBTY JIEIIO MEPEBUIYBAaB BEPXHE HOPMATUBHE 3HaueHHA. Tak, y
nepsictok II i Il rpym Hioro cepenne 3naueHHs cranoBmio 10,15 Mxr%, a y tBapun I rpymu — 10,02
MKI'%.

Bitaminauii oOMiH 3a0e3nedye He JHIle HOpMaldbHE 30POB sl TBAPUH, @ I BEJIMKOIO MipOIO
BHU3HA4Ya€ PiBEHb MOJIOYHOI MPOIYKTHUBHOCTI Ta BIATBOpHY ¢yHkuito. Ha HeBenmukux Qepmax i
HaBITh BEJIMKHUX IPOMMCIOBHX KOMIUIEKCAX Y TBapUH CIOCTEpPIraloThCS SK TIMOBITaMIHO3M 1
aBiTamiHO3u. Hectaua BiTaMiHIB B OpraHi3Mi TBapuH MPHU3BOAUTH 0 MIHMOOKUX MOPYIIEHb OOMIHY
PEUOBHH Ta BUKJIMKA€E 3aXBOprOBaHHA. [ OLIHKM 3a0e3MeueHHs] OpraHi3My KOpiB BiTaMiHaMH 3a
pPaxyHOK KOpPMIB BUKOPHCTOBYIOTH IOKa3HUKU PIBHS KapOTHHY Ta BITaMiHy A B CHpPOBATil KpOBI.
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HeoOxiquuii piBeHh KapOTHHY B KPOBI TBApUH y HOPMI CYTTEBO KOJMBAETHCSA 1 3HAXOAMUTHCS B
Mexax Bif 275 1o 965 Mxr%.

VY mpoBeseHUX JOCHIHKEHHSIX KapOTHH KPOBI MEPBICTOK PI3HOTO PiBHS MPOAYKTHBHOCTI
Xou4a 1 BiloBi1aB peepeHTHOMY 3HaYEHHIO, aJie CYTTEBO IMOCTYIABCSI BEPXHHOMY HOTO 3HAYECHHIO.
Taxk, B cupoBarili KpoBi MIBIIBKUX MEPBICTOK PIBEHb KAPOTHHY OYyB MPAKTUYHO PIBHUM 1 KOJIMBABCS
B Mexax 354,32-358,57 mxr%. 1li moka3HUKH NIEPEBHIyBAIM HIDKHE pedepeHTHE 3Ha4eHHS y 1,3
pasa, Ta Bce K MOCTYMAINCs BEPXHbOMY MOKa3HUKY B 2,7 pasa.

TakuMm 4yuHOM, METaOONIYHHMI TOMEOCTa3 IMIBII[BKUX IEPBICTOK PI3HOTO PiBHS MOJOYHOT
MPOAYKTUBHOCTI ~ HA paHHIM CTajil JIAKTOIOE3y IOCUTh JWHAMIYHMKA 1 BIJANOBIZAE PIBHIO
(bi310/I0TIYHUX TIPOLIECIB OpPraHi3My Ta 3a0e3IMEUEHICTIO JKUTTEBO BAXIMBUMHU TOXUBHUMHU
PEUOBUHAMM 3arajibHO 3MIIIAHOTO PAIliOHY.

BucnoBku. 3a romiBiai IMIBINBKUX TEPBICTOK 3arajbHO-3MIIIAHUMH 30ajJaHCOBAaHUMU
palfioHaMy Ha paHHi# cTajii JaKkTonoe3y 0ioeceHliaabHi eJIeMEHTH CUPOBATKU KPOBi BIAIOBIIAI0Th
pedepeHTHUM 3HAUEHHSIM: CITIBBIHOIICHHS KaJbII0 O HEOpraHiyHoro ¢ocdopy cTaHOBHTH
1,27-1,33 omuHuIi; piBeHb IWHKY 1 MiJli CTAHOBUThH y cepenHboMy BimmoBimao 105,76 1 87,56
MKr%, a kobansry — 10,8 Mkr%. KapoTtun B cupoBaTiii KpoBi IEPBICTOK X04a 1 MEPEBUIIY€E HIKHE

petbepeHTHe 3HAQUCHHIO Ta, BCC K, IOCTYIA€THCA BEPXHbOMY ITOKA3HUKY B 2,3 pasa.
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Abstract. Among the large number of non-traditional feeds used in the diets of farm animals,
apple pomace occupies a prominent place. Like the raw materials, they contain many valuable
nutrients and biologically active substances. The inclusion of apple pomace in the diet of animals
allows not only to increase their productive qualities, but also to save a significant amount of grain
feed and prevent environmental pollution. The purpose of the experimental research was to study
the effect of feeding compound feed to fattening piglets with different proportions of flour from
apple pomace on the quality of their slaughter products. The research was conducted on piglets of a
large white breed of French breeding. During the fattening period, the piglets of the research
groups were fed compound feed with different proportions of apple flour (5%, 10 and 15% by
weight). It was established that compared to the control group, in the pigs’ meat from experimental
groups the content of total moisture decreased by 0.4-0.6% and fat by 0.1-0.5%. In terms of protein
content, the piglets from experimental groups prevailed by 0.5-1.0% of their peers from the control
group. At the same time, there is a tendency to increase the energy and biological value of the pigs’
meat, which during the fattening period were fed apple pomace flour in the amount of 5 and 10% by
weight instead of barley grain. Regarding the quality of adipose tissue, a dlight increase in total
moisture content by 0.1-0.8% and a decrease in fat content by 0.5-1.7% was observed in the piglets
from experimental groups, compared to similar indicators in the control group. The results of
studies of physicochemical indicators of adipose tissue indicate some advantages of the fat of
piglets from the control group. In particular, the melting temperature of pig fat in experimental
groups was higher by 0.9-1.7 °C, and the iodine value of fat was lower by 3.3-7.1%, compared to
the control group. It has been proven that the use of flour from apple pomace in the composition of
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compound feed for fattening piglets does not significantly affect the quality of their muscle and fatty
tissues, while at the same time it allows to save part of expensive grain feed and thereby increase
the efficiency of pork production.

Keywords: piglets, non-traditional fodder, combined fodder, meat, fat.

Introduction. The system of development of social production attaches great importance to
a reasonable mode of economy in the national economy, to the economica and full use of raw
materials, including agricultural ones.

As arule, vegetable agricultural raw materials are multicomponent, they contain, in addition
to the main components that are to be separated during the processing process (flour, sugar, oil,
juice, etc.), other useful organic and mineral substances.

The main difference between agricultural raw materials and raw materials of other origin is
that they are the main source for the production of food products and a significant amount of feed
[1].

Despite the fact that agricultural raw materias are continuously reproduced, it should not be
assumed that there is an excess of them. Therefore, the task of rational use of agricultura raw
materials will be at all stages of the development of the economy of Ukraine.

Currently, the problem of complex processing of agricultural raw materials is quite relevant
for the food industry. This is due to the fact that the current level of production from the processing
of agricultural raw materials is characterized by increasingly deeper contradictions between the
need to gradualy increase the amount of processing and the weak technical equipment of
enterprises and the incompleteness of the technological cycle. In this situation, the low coefficient
of its use and the annual increase of so-called “waste” have an increasingly detrimental effect on the
economic activity of enterprises processing raw materials. As a result of which there is not only a
deterioration of general economic indicators, but also the emergence of a rea ecological threat to
the environment. Similar negative trends are characteristic of amost all processing branches of the
agricultural industry, but they are especially clearly visible on the example of fruit and vegetable
processing enterprises.

Food industry enterprises annually accumulate thousands of tons of unused production
waste, which pollutes areas of fertile land, often gets into rivers and reservoirs, rots and thereby
pollutes the air space, worsens the sanitary condition of the regions. Complex processing of raw
materials with the use of waste makes it possible to eliminate these shortcomings and to obtain
products from waste that are burdensome for production. The quality of which is not inferior to
products made from natural raw materials[2].
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Complex processing of raw materials serves as the main principle of waste-free production.
The economic side of waste-free production has its own characteristics. With the complex
processing of raw materials, the technical and economic indicators of production are significantly
improved. The cost price of each type of product obtained from the same raw materials decreases,
because the mass of products increases, and the cost of the used raw materials remains constant. In
the production of products from secondary types of raw materias, there are no procurement |osses.
The main and working funds of production and the labor force are used more efficiently, due to the
maintenance of all processes by the same services. The specific costs of auxiliary materials (fuel
and electricity) are reduced. There is a decrease in the wage fund, overhead costs, etc.

The effectiveness of complex processing of raw materials is not limited to the improvement
of technical and economic indicators of production and the reduction in the price of additional types
of products. The complex processing of raw materials requires an additional increase in the labor
force. Which is important in solving the problem of employment of the population, which arisesin
connection with the high growth rates of labor productivity and the crisis phenomena of today [3,
4].

Special attention should be paid to the in-depth processing of secondary material resources,
which are characterized by a high potential for annual accumulation. In the absence of modern
complex processing, become a serious source of environmental problems. The transition of the food
industry to waste-free and low-waste technologies will make it possible to reduce the amount of
"waste", which causes significant damage to the environment due to the presence of biogenic and
mineral componentsin it — afavorable environment for putrefactive and pathogenic bacteria.

The problem of waste disposal is relevant all over the world, because in many cases the
natural environment cannot cope with the growing flow of pollution and conditions are created for
the violation of the ecological balance. Collection and removal of waste to landfills requires
significant funds. Building and operating reliable waste storage facilities is expensive [5].

In this regard, the interest of all countries in the utilization of secondary material resources
was reflected in the materias of the European Commission [6]. They emphasize the demand for
complete collection and disposal of waste by processing it into livestock and poultry feed, burning it
for heat, and using it as raw materia for industry. This approach to waste disposa meets the
objective requirements of today and production as awhole[7].

However, obtaining the maximum effect from the utilization of waste processing of
agricultura raw materials is complicated to a great extent by the uncertainty of management
conditions. The output of secondary material resources fluctuates too much over the years, and the
necessity for them from the side of users also changes. Due to this, in the harvest years, the amount
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of waste of agricultural raw materials increases. As a rule, as a result of sufficient supply of
livestock with complete feed, there is no need to use secondary material resources in animal
husbandry. In years with alow harvest and a drop in the actual volume of production of secondary
material resources. The demand for them increases sharply.

In addition, the need for and output of secondary material resources is influenced by the
conditions of the current year. Some like, changes in the number of animals and the way they are
kept, the adopted technology for obtaining and collecting waste, the availability of special
equipment, the amount of capital investments, the availability of personnel, etc. To account for a
significant number of factors and make the right decision in specific conditions, a systematic
approach to waste disposal is necessary.

Products of utilization of secondary materia resources of the food industry are primarily a
source of replenishment of stocks of animal feed. Unfortunately, in recent years, animal husbandry
has increasingly experienced a lack of proteins of plant origin, which hinders its development.
Fodder, which is used for feeding animals, is produced mainly at the expense of field fodder
production and natural fodder lands. The prospects for the expansion of crops and fodder lands are
rather insignificant. Increasing the yield of fodder crops and rationa use of land contributes to the
increase of fodder production to some extent, but does not completely solve the problem.
Therefore, work is being carried out abroad and in our country to develop technologies for
obtaining feed and feed additives from waste, and the procedure for their use in animal husbandry is
recommended [8].

To date, the issues of rational use of such waste as cake, bran, and pulp have aready been
developed and widely covered in the scientific literature. These waste organically entered the feed
balance of animals and became traditional fodder for them. At the same time, there is alarge group
of wastes that, for one reason or another (mainly due to insufficient research), do not find use or are
used little in animal husbandry. These are non-traditional feeds[9].

By definition, non-traditional feeds should be considered all those that until recently were
considered unsuitable for feeding animals, but with the help of which their diet can be enriched with
basic nutrients, vitamins, mineras or other biologicaly active substances. Only if that they are
absolutely not harmful or not contain harmful components in unacceptable concentrations [10].

According to other scientists, non-traditional can be considered not only fodder that has not
been used until now, but also those that have been poorly used in certain branches of animal
husbandry. Unconventionality is conditional. Some feed means are traditional for some one
industry, but are not used in other industries and are non-traditional for them (for example, fodder
molasses is atraditional feed for livestock and non-traditional for pig farming).
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According to the accepted taxonomy, non-traditional feeds can be divided into three large
groups:. feeds containing a large amount of fiber; feed rich in carbohydrates; protein feed. Non-
traditional feeds are also classified by the nature of the raw materials from which they are produced.
For example, wood processing, food, dairy, fruit and vegetable, petrochemical industries, leather
production and others [11].

Currently, a number of methods of obtaining non-traditional fodder are well known, their
chemical composition, biological effect on the body of animals has been studied, and the quality of
the obtained products has been determined. And yet, some aspects of their use require further
development. Using them as part of the rations for some types of farm animals will make it possible
to reduce the deficit of protein and other biologicaly active substances, which will lead to an
increase in animal productivity with a significant reduction in the cost of scarce feed and, first of
all, grain concentrates.

Thus, in the process of transition to resource-saving production, there is an opportunity to
simultaneously solve the problems of raw materials and the environment, thanks to the maximum
use of the mass of raw materials by the entire multi-industry production complex of the country.

Among the large number of non-traditional feeds, a prominent place is occupied by waste
from the fruit and vegetable industry, in particular apple pomace. Like the raw materias, they
contain many valuable components: carbohydrates, fats, proteins, pectin substances, vitamins, acids,
minera elements and others[12, 13].

Domestic and foreign experience convincingly shows that the inclusion of apple pomace in
the diet of animals allows not only to increase their productivity and obtain a significant amount of
meat and dairy products. But aso to save a significant amount of grain fodder and prevent
environmental pollution [12, 14, 15]. However, at many processing plants, these valuable feeds are
spoiled and destroyed in large quantities.

To date, experimental and production data have already been accumulated on the successful
use of apple pomace in feeding various types of animals. However, until now, there are no clear
recommendations on the norms of introducing extracts into the diets of pigs, taking into account
age, sex, direction and level of productivity.

In the scientific literature, there are also often conflicting information regarding the
productive effect of this fodder on the body of pigs and the quality of their products. In addition,
due to the volatility of the chemical composition, it is important for farms to know the nutrient
content of pomace, especialy in the form in which it isdirectly fed to animals.

In this regard, the aim of our research was to determine the content of the main nutrients
and biologically active substances in apple pomace. And to study the effect of feeding compound
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feed to fattening piglets with different proportions of flour from apple pomace on the quality of
their slaughter products.

Materials and methods. The object of the study was the waste of fruit and vegetable
production of PJSC "Bilotserkivsky Cannery”, which is obtained during the production of apple
juice. Samples of apple juice were taken before the beginning of the scientific and economic
experiment. The content of nutrients and biologically active substances in dry apple pomace was
determined according to generally accepted methods of zootechnical analysis.

On the basis of the obtained data, the possibility of effectively replacing part of the
concentrated feed (barley grain) with flour from apple pomace was studied.

Experimental studies were carried out at Hors-KLM, located in the Popilnya district of the
Zhytomyr region.

To conduct a scientific and economic experiment, groups of young pigs of a large white
breed of French breeding were formed according to the principle of analogues (piglets were selected
at the age of 2.5 months), taking into account breed, age, live weight, sex, growth energy and origin.

The duration of the scientific and economic experiment was 135 days and consisted of an
equalization (15 days) and main (120 days) periods. In the comparison period, the conditions of
feeding and maintenance were the same for all young animals under test. In the main period, pigs of

all groups received rations provided by the experiment scheme (Table 1).

Table 1 - Scheme of a scientific and economic experiment

Additions of flour from apple pomace to the diet instead of concentrated feed
Group Numbers
(% by mass)
1 control 15 The main diet (combined feed) — OP (100 %)
2 experimental 15 OP (90 %) +5 %
3 experimental 15 OP (85 %) + 10 %
4 experimental 15 OP (80 %) + 15 %

In the experiment, piglets were fed with dry compound feed, the composition of which is
typical for the Central zone of Ukraine (corn, pea, barley grits; meat and bone meal, salt, premix).

According to existing norms, the diets fed to experimental piglets were balanced in terms of
basic and biologically active nutrients, taking into account age and live weight [16]. Access to water
was free.

At the end of the scientific and economic experiment, in order to evaluate the quality of pig
slaughter products, a control slaughter of three individuals from each experimental group was

carried out. In the process of selecting animals for control slaughter, their average live weight
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corresponded to the average weight of the given group at the end of the scientific and economic
experiment.

During anatomical dissection and collapsing of pig carcasses, samples of muscle and fat
tissue were taken for their chemical anaysis. From each half-carcass taken for analysis, point
samples of meat were taken, in apiece, weighing at least 0.2 kg, from the following places: near the
place of incision, opposite the 4-5th cervical vertebrae, in the areas of the shoulder blade, thigh and
thick parts of the muscles. From the obtained point samples, a combined sample weighing at least
2.0 kg was formed and passed through a meat grinder with a 3 mm mesh. For research, then it was
thoroughly mixed an average sample of minced meat in the amount of 400 g was selected by the
method of quartering.

Kidney, abdominal and subcutaneous fat were taken from each slaughtered animal for the
study of adipose tissue. Selected adipose tissue samples were crushed and thoroughly mixed. The
size of the combined sample was at least 0.6 kg. Melting of fat was carried out in a Wiirp flask.

During the chemical analysis of muscle and fat tissue, the following indicators were
determined:

— mass fraction of total moisture content (%) — by drying the weight to a constant mass in a
drying cabinet at atemperature of 100-105 °C to a constant mass [17];

— mass fraction of nitrogen and protein (%) — by the Kjeldahl method [18];

— mass fraction of fat (%) — extraction with ethyl alcohol in a Soxhlet apparatus [19];

— mass fraction of ash (%) — with the help of ashing of the weight in a muffle furnace at a
temperature of 525-550 °C [20];

— caloric value (energy value) of meat (kJ) — by the calculation method according to the
formula:

C=[D-(F+A)] x4.0 +(Fx9.0), (1)
where C — caorie content of 100 g of meat of natural moisture, kcal; D — content of dry
matter in meat, %; F —content of fat in meat, %; A —content of ash in meat, %.

To obtain the energy value in units of the SI system, that is, in kilojoules, the conversion
factor was used: 1 kcal = 4.184 kJ[21];

— relative biological value of meat — micromethod using the test organism Tetrachymena
piriformis, strain WH14 [22].

The melting temperature of fat was determined by the rise of fat in a U-shaped capillary
open on both sides [21].

The iodometric method was used to determine the iodine value of fat [23].

144



The dtatistical processing software Microsoft Excel 2010 was used for mathematical
processing of the obtained results. To identify a statistically significant difference between the
average values in the control and experimental groups, variance anaysis (one-factor variance
analysis procedure) was used. Differences in mean values were considered statistically significant at
P<0.05.

Results and discussion. It was established that dried and crushed apple pomace contains
87.0% of dry matter, which consists of 10.8% of crude protein, 4.6% of crude fat, 22.1% of crude
fiber, 47.2% of nitrogen-free extractives and 2.1 of ashes. 1 kg of such extracts contains 10.1 g of
calcium and 2.3 g of phosphorus.

The analysis of the amino acid composition made it possible to identify all 10 essential amino
acids in apple flour, among which valine (3.7 g/kg), phenylalanine (3.3 g/kg), isoleucine (2.3 g/kg),
threonine (2.3 g/kg) and leucine (1.9 g/kg).

The micromineral composition of flour from apple pomaceis aso quite indicative. It contains
alot of iron (1002.8 mg/kg), zinc (148.4 mg/kg), manganese (59.6 mg/kg) and copper (27.2 mg/kg).

The study of the vitamin composition revealed the presence of carotene, thiamine, riboflavin,
pantatenic and ascorbic acids in the following amounts (mg/kg): 4.0; 0.6; 2.7, 15.4 and 12.8,
respectively.

The obtained results do not contradict the data of both domestic and foreign researchers [24,
25, 26] regarding the qualitative composition of apple pomace. Although they differ slightly from
them in terms of the quantitative content of nutrients and biologically active substances. This
confirms the conclusions of many scientists about the unstable composition of apple pomace, which
probably depends on the variety of apples, their maturity, areas of cultivation, technological
parameters of drying and other factors.

In order to have an idea about the quality of the slaughter products of experimental piglets,
which during the fattening period were fed compound feed with different proportions of flour from
apple pomace. We studied some chemical and physicochemical parameters of their meat and fat

(Table 2).
Table 2 - Chemical and physico-chemical indicators of the quality of meat and fat of fattening piglets (n=3)

) Group
Indicator i i i
1 control 2 experimental | 3 experimental | 4 experimental
Chemical composition of meat, %:
water 72,6+0,48 72,3+0,28 72,0+0,66 72,2+0,74
protein 21,3+0,19 21,8+0,20 22,3+0,37 22,240,16"
fat 3,9+0,22 3,8+0,34 3,7+0,41 3,4+0,59
ash 1,1+0,10 1,1+0,09 1,0+0,09 1,0+0,06
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Calorie content of meat, kJ/100 g 503,3 507,9 512,5 499,6
The average number of ciliates that grew 8,4+0,80 8,9+0,69 8,7+1,24 8,4+0,92%
piecein 1 ml x10* x10* x104 104
Relative biological value, % 100,0 105,9 103,6 100,0
Chemical composition of adipose tissue, %:

water 6,4+0,58 7,2+0,83 6,9+0,61 6,5+0,75

fat 86,3+0,94 84,6+1,44 84,9+1,24 85,8+0,80
Melting point of fat, °C 40,4+1,15 41,7£1,40 41,3+1,24 42,1+0,87
lodine value of fat, 1, g/100 g 55,0+0,82 53,2+1,89 52,2+1,30 51,1+1,08"

Note: Probability of the difference between the control and experimental groups. * — P<0.05.

The study of the chemical composition of the meat of fattening piglets of the control and
experimental groups did not reveal any significant difference between them. However, according to
most of the indicators that characterize the nutritional value of meat, the advantage of young
animals raised on compound feed, which included flour from apple pomace, can be traced. Thus, in
the meat of the pigs of the experimental groups, the total moisture content (due to the accumulation
of dry substances) decreased slightly (by 0.4-0.6%) compared to the control group and amounted to:
in the second by 72.3%, in the third by 72.0 and the fourth by 72.2%.

The increase in the mass fraction of dry matter in the meat of pigs of the experimental
groups occurred due to an increase in the amount of protein. In terms of protein content, the piglets
of the second experimental group exceeded their peers from the control group by 0.5%, the third by
1.0, and the fourth by 0.9% (P<0.05), where the similar indicator was 21.3%.

With an increase in the proportion of flour from apple pomace in the rations of the pigs of
the research groups, there was a tendency to a slight decrease in the mass proportion of fat in their
meat by 0.1-0.5%, compared to the control group (3.9%).

The mass fraction of ash in the meat of piglets of the control and experimental groups was
practically the same and ranged from 1.0 to 1.1%.

Based on the data on the chemical composition of the meat, its calorie content was
determined. Calculations showed that the energy value of 100 g of pig meat of the second
experimental group was 507.9 kJ, and that of the third was 512.5 kJ, which is 0.9% and 1.8%
higher, in compared to the control group. In the fourth experimental group, this indicator was 0.7%
lower than in the control group and amounted to 499.6 kJ/100 g.

It is known that a high energy value of a product is not aways a guarantee of its high
quality. Therea value of the product depends not only on its chemical composition, but aso on the

degree of assimilation and harmlessness for the bodly.
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Today, for a more complete assessment of the quality of the meat of farm animals and
poultry, biologica methods are increasingly used in scientific research and practice, which will
allow usto draw a conclusion about the biological value of the product. Its physiological usefulness
in accordance with the needs of the human body. For express methods of determining the biological
value of a product, one of the most convenient and promising test objects is the ciliated ciliate
Tetrachymena piriformis.

The criterion for the relative biological value of pig meat was the number (expressed as a
percentage) of ciliates grown in three days in experimental samples relative to the number of cells
grown in control samples on standard protein (casein).

The research results showed that the relative biological value of the meat of the pigs of the
second and third research groups in compared to the control group, was higher by 5.9 and 3.6%,
(however, it was not statistically significant). There was no difference between the control and the
fourth experimental group according to this indicator.

Partial replacement of grain components in compound feed for fattening piglets with flour
from apple pomace did not have a noticeable effect on the chemical composition of their adipose
tissue. However, in the adipose tissue of the piglets of the experimental groups, a slight increase in
the total moisture content by 0.1-0.8% and a decrease in the fat content by 0.5-1.7% was observed,
compared to similar indicators in the control group (6.4 and 86.3%, respectively).

The results of studies of some physico-chemical parameters of adipose tissue, on which its
quality depends, testify to some advantages of lard from young pigs of the control group. For
example, the melting temperature of the fat of pigs in the control group was 40.4 °C, the similar
indicator in the experimental groups was slightly higher and was in the range of 41.3-42.1 °C (the
difference between the control and experimental groups is unlikely). The melting point
characterizes the digestibility of fat. Fat with alow melting point is better absorbed, because when it
enters the human body, it easily turnsinto aliquid state and is well emulsified in the digestive tract.
The melting point of fat will be lower, the more unsaturated fatty acids, especially stearic, arein its
composition. In addition, the melting point is a constant that is very sensitive to impurities, so the
melting point can be used to identify the fat and determine its degree of purity.

Another indicator that characterizes the quality of lard on which its consistency depends and
the presence of saturated and unsaturated fatty acids in it is the iodine value. The more unsaturated
fatty acids a fat contains, the higher the iodine value and the softer the fat. The iodine value of the
fat of piglets of the second research group was 3.3%, the third was 5.1, and the fourth was 7.1%
(P<0.05) lower than in the control group (55.0 12 g/100 g). And this indicates that the fat of pigs of
the control group contains more unsaturated fatty acids. As aresult, it is softer. At the same time, it
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should also be noted that a high iodine value of fat indicates a shorter shelf life. The iodine number
varies depending on seasona factors, the feeding ration of animals, their breed and individual
characteristics.

Conclusions. Replacing grain components of compound feed (up to 15% by weight) with
flour from apple pomace followed by feeding it as part of the diet of young fattening pigs did not
significantly affect the quality of their muscle and fat tissues. At the same time, a trend was
established to improve the chemical composition and increase the energy and biological value of the
meat of piglets, which, during the fattening period, were fed into compound feed instead of barley
grain flour from apple pomace in the amount of 5 and 10% by weight.

In addition, the use of flour from apple pomace in the composition of compound feed for
fattening piglets up to 15% (by weight) will allow to save a part of expensive grain feed and thereby

increase the efficiency of pork production without reducing the quality of products.
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TETEPO3UC IIPU MOETHAHHI CBUHEH PI3HOI'O IMOXOKEHHSI
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leporcasruil biomexnonociunuil yHigepcumem

Anomauin. Hayxosa nyonikayis 6ucgimiioe pe3yiomamu cXpeujyeanhs CGUHOMAMOK GeIUKOT
010l nopoou 3 KHypamu M SICHUX JAHOpAc i OIPOK Nopio ma NOMICHUMU NIIOHUKAMU DISHUX
NOEOHAHb CMBOPEHUX HA OCHOGI 8enuKoi 6inoi, 1anopac i 0pok cenomunis. byno cgpopmosano cim
ni00OCNIOHUX 2PYN — OOHA KOHMPONbHA - YUCHONOPOOHE PO3BEOeHHs Mda Wicmb 2pyn MeEapuH
PI3H020 NOPOOHO20 NOEOHAHHS.

Tlomicnui nioceunku xapaxmepusysaiucs Oilbl 6UCOKOI eHepeielo pocmy i po3eumky. Manu
Kpawi 8i0200igenvHi enacmugocmi. CmeopeHi Ha OCHO8I NOEOHAHHA GIMUUZHAHOI nopoou ma
ceuHell 3apyoincH020 NOXOONCEHH NOMICHI KHYPU-NIIOHUKU 3a0e3neqyeanu epexm cemeposucy 3a
8I0MBOPIOBANLHOIO 30AMHICMIO CBUHOMAMOK, POCMOM [ PO36UMKOM HOMICHO20 MONOOHAKY Mma
000puMU 8i020018eTbHUMU AKOCMAMU.

Knwuogi cnosa: ceuni, cxpewgysanms, cemepo3uc, npooyKmueHicnb.

Abstract. The scientific publication highlights the results of crossing sows of the Great White
breed with boars of meat Landras and Durok breeds and local breeders of various combinations
created on the basis of Great White, Landrace and Durok genotypes. Seven experimental groups
were formed - one control - purebred breeding and six groups of animals of different breed
combinations.

Local pigs were characterized by a higher energy of growth and development. They had
better fattening properties. Cross-bred breeding boars created on the basis of a combination of the
domestic breed and pigs of foreign origin ensured the effect of heterosis in terms of reproductive
capacity of sows, growth and devel opment of cross-breed young and good fattening qualities.

Key words:. pigs, crossing, heterosis, productivity.

ITocTanoBKka npo0aemMu. 301IbIIeHHST 00CATIB BUPOOHUITBA NMPOAYKIT TBAPUHHHIITBA €

HaraJibHOIO 3a/ladyelo MpoaoBoibd0i Oe3meku. CyTTeBY TOJIKY B PI3HOBHUII MPOAYKIIL
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TBAapUHHHUIITBA 3aliMa€ CBUHUHA. ICHYye psa crMocoOiB 1 METOMIB MIABUINEHHS MPOAYKTHBHOCTI
TBapUH Ta TONINIICHHS e(EeKTUBHOCTI BHPOOHHMIITBA CBUHUHH. [lepBOoHayaJbHUKOM 1
JOBrOTPUBAIIMM METOJOM MOMIMIIEHHS €()EKTUBHOCTI rary3i € CeIeKIIIHHUN acTIeKT.

AHaJIi3 0CTaHHIX JOCTiIKeHb 1 myOaikaniid. MeToau po3BeieHHsI CBUHEH, 3aCTOCOBYIOYH
IIPOMMCIIOBE CXPEIYBaHHSA 3a PI3HUMHU IIO€JHAHHSAMHU TE€HOTUIIIB TBapuH, 3abe3neuye e(exT
reTepo3ucy. [ ereposuc MposBIsSETHCS 3a BIATBOPHOO 3AATHICTIO OaTbKIBCHKOTO MOTOMIB S, POCTOM 1
PO3BUTKOM TiOPUIHOTO MOJIOTHSKY , BIATOIBEILHUMHE SIKOCTSIMH, OIJIATO0 KOPMY Ta IMOKa3HUKAMHU
M’5ICO-CabHOT MpoayKiii [4].

BupoOHUIITBO CBUHMHM B YKpaiHi 0a3yeThcss Ha TeHO(OHII JBaHAALSTH OCHOBHHUX IOPI/I.
HaiiOinbma 4YuCeNbHICTh TOTONIB’S HAJCKUTh BENUKiM Oumiki mopoxi. Ilutoma Bara mopomu
craHoBUTh Maibke 70% Bix 3araspHOrO TOopomHOTro (oHAy. Benmka Oima mopoma B cuUcTemax
IIPOMMCIIOBOTO CXpEIlyBaHHS Ta TiOpuau3alii BUKOPUCTOBYETbCS B OCHOBHOMY SIK Mare€pHUHCHKa
dhopma.

CyuacHe IPOMHUCIIOBE CBUHAPCTBO HMIMPOKO 3aCTOCOBYE MOEAHAHHS BEIMKOI 01101 mopoau 3
KHypaMH TIOpil JIaHIpac, MAIOPOK, IT€TPEH, TEeMMIIUpP, a TaKoK IOMICHUMH TE€HOTHUIIAMHU
BITYU3HSHOTO Ta 3apyO01’>KHOTO TTOXOIKESHHS.

[Tounnaroun 3 70-poKiB MMHYJIOIO CTONITTS B Tajy3l CBHHApPCTBAa HAIPALbOBAHO Oararo
e(eKTUBHHUX CXEM IO€JHAHHS CBHHEH NMpH CXpellyBaHHI Ta ribpunusanii [3, 5, 7], mpore 3 yacom
3MIHIOIOTBCS YMOBHU YTPUMaHHs, pIBEHb 1 SKICTb TOJIBIi, F€HOTHIOBI OCOOIMBOCTI IMOPiJ, IO
BHMarae HOBUX MiIXO/IB 0 pO3BEIE€HHS TBAPHH, HOBUX HAYKOBUX 1 BUPOOHUYMX JTOCIIIKEHb.

OcobnuBuil akIEeHT poOUTbCS Ha CTaOUIbHE YIOCKOHAJIEHHS MAaTepUHCBKUX GOpM Ta
JUHaMiYHe BHUIPOOOBYBAaHHS 1 3aCTOCYBaHHS O0arTbKiBCBKMX (OpM CBHHEH B CHUCTEMax
MIPOMHCIIOBOTO CXPEIyBaHHSI.

Meta pociaimkenb. MeTolo JochikeHb Mmependavangocs BHNPOOyBaTd B YMOBax
IIPOMMCIIOBOTO CBUHAPCHKOTO MiJIMPUEMCTBA CXPEIyBaHHS CBUHOMATOK BEJIMKOI O1710i MOpPOH SIK
MaTepUHCHKOI (HOPMHU 3 KHYpaMU-TLUTIAHUKAMH PI3HUX TOP1A Ta PI3HUX FEHOTHUIIOBUX MO€EIHAHbD.

BpaxoByroun akTyanbHICTh TUTAHHS CTABUIIOCS 3aBIAHHS JOCIHITUTH:

- BIATBOPIOBaJIBbHI, BIATOAIBENbHI, 3a01iiHI Ta M’sICO-CallbHI SKOCT1 CBHHEH PI3HUX T€HOTHUIIIB;
- IUHAMIKY pOCTY 1 PO3BUTKY MOJIOJHSKY B MOPIBHSUIBHOMY aCIEKTi;
- eKOHOMIYHY e€()eKTHBHICTh Ta BUPOOHUYY JIOIUIbHICTh IPOMHUCIOBOTO CXPEUIYBaHHS CBUHEN

PI3HOTO MOXO/PKEHHS.

O06’exTOM JOCHIPKEHb Oylu BiATBOPIOBaJIbHA 3/1aTHICTH, MOKAa3HUKHU POCTY 1 PO3BUTKY,

BiATOMIBENLHI, 3a01iiHl Ta M’SICO-CaIbHI SKOCTI.
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[IpenmeToM nociimpkeHb Oyld BapiaHTH TMO€JHAHb BEJIMKOiI OUIOI TOPOAM 3 PI3HUMHU
TCHOTHUIIAMH KHYPiB-TLUTITHUKIB.

Marepian i merommka. JloCHi[UKeHHS TPOBOAMINCS HAa CBUHOIOTONIB’i BHPOOHHYOTO
nignpuemctBa TOB «KpacHoniabchkuii». MarouHne morodiis’s Oy/10 IPeICTaBICHO BEJIUKOK 0171010
MOPOZIO0 CBHHEH. baTbKIBChKE MOTOIIIB Sl MPECTABICHO M SICHUMH MTOPOJIAMHU JIAaHJIpac 1 JFOPOK Ta
CTBOpPEHMMH Ha 0a3l BeMMKOi 01101 , IaHApac i JIOPOK Pi3HOBapiaHTHUMU HoMicsiMH ( BenuKa Oina X
JaHapac, BeluKa Oijia X JI0pOK, Y2 Benmuka Oinia X 2 manjapac X IIOpOK, Y2 Benwka 6ina X Y2 Jropok X
nauapac ). s nocaiais 6yno copMoBHO ciMm rpyn mo 12 cBUHOMATOK BeJIMKOi 615101 moponu. Ha
KOKHIH TrpyIli 0yJI0 BUKOPUCTAHO CIIEPMY BiJ IBOX KHYPIB IUTITHUKIB 3a3HAYEHUX TCHOTHIIIB.

[oniBiro cBUHEW MPOBOIAMIIM BIAMOBIAHO A0 BIKYy Ta TEXHOJOTIYHUX TPyl KOopMamu ¢ipMu

«Dimgnaiidy. JJocmimKkeHHs MPOBOIMIN 32 HACTYITHOIO CXEMOIO:

I'pymna ITopona maTox n [Mopona, MOpoAHICTh KHYPIB-TUTIIHHUKIB

I B.b.* 12 B.b.

I B.b. 12 J

1 B.b. 12 I

v B.b. 12 B.B.xJI

\Y B.b. 12 B.b.x T

VI B.b. 12 %2 B.b.x I x ]]

VII B.b. 12 %2 B.b.x s I xJ1

*- B.b.- Benuka 6ina; JI- margpac; J1- mopok

Bukiyag ocHoBHoro wmarepiany. @yHaameHTalIbHUM (AKTOpOM , SIKMM BH3HA4ae
e(eKTHBHICTh Trajly3i CBUHApCTBa € BIATBOPIOBaJbHA BIACTUBICTh CBMHOMarok. OOyMOBJIEHO Iie
THM, IO BiJTBOPIOBAJIbHA 3aTHICTh TBApWH BHU3HA4Ya€ OOCSATH BUPOIIYBaHHS Ta BIATOIIBII
MostoHsKY. [TokpalieHHsT BiITBOPIOBAILHUX SIKOCTEH € BKIMBUM CEJICKI[IHHUM ITOKa3HUKOM IPU
BHOOP1 CXeM CXpelryBaHHSI.

Bucoxka 6araToruiiiHicTh XapakTepHa AJis KpyITHUX CBUHOMAaTOK. Benuka 6ina mopoaa sikpas
BIJIMOBIJA€ I[bOMY TBEPXKEHHIO.

Pazom 3 THM BIZOMO, IO NPOAYKTUBHICTH CBHHOMATOK 3aJIGKWTH 1 B MeToma ix
po3BefeHHA. MUDKIIOPOAHE CXpPEIlyBaHHS Ma€ TO3WTUBHMA BIUIMB Ha 0araroIuTiIHICTB,
KHUTTE3IaTHICTh, KPYIMHOIUTIIHICTh Ta MOAANBIIUN picT mopocar. [losicHeHHsIM 11bor0 (peHOMEHY €
BUHUKHEHHS SIBUIIA TE€TEPO3HCY.

Huzkoro mociimkeHb JOBENEHO, IO 3HAYHOTO EKOHOMIYHOTO e(eKTy y CBHHApCTBI
JOCSITAlOTh JIMIIE MPU BUCOKINA 0araTroruiiJHOCTI Ta 30epeKeHOCT] MOPOCAT 10 BiATyuyeHHs. Takoro

BUCHOBKY ity 6arato aBropis [1, 2, 6, §].
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PesynbraTi Hammx q0CiKeHb HaBeleHi B Ta0mui 1.

Tabnuysl - lloka3HUKHU BiITBOPIOBAJILHOI 31aTHOCTi CBUHOMATOK NMPH Pi3HUX MOETHAHHSAX 3 KHYpaMu

miigaukamMu, M £ m

I'pyma BararomnigHicTh, TOX 3aranmpHa Maca KpymHortizx
BCHOTO B TOMY YHCII THi31a, KT HICTB, KT
KUBUX MEPTBUX

I 11,2+0,31 10,8 £ 0,29 0,4+0,11 12,52 £ 0,42 1,16 £ 0,03

II 12,5+ 0,39 12,2+ 0,37 0,3+0,12 14,76 £ 0,39 1,21 +0,04
11 11,1+0,41 10,9+ 0,39 0,2+0,09 14,28 £ 0,45 1,31 +0,04
v 12,6 £ 0,34 12,2+ 0,40 0,4+0,13 15,25+ 0,48 1,25+0,03
Y 17,7+0,42 11,2+0,39 0,5+0,14 14,56 £ 0,38 1,30+ 0,02
VI 12,7+0,52 12,2+ 0,47 0,5+0,09 15,74 £ 0,42 1,29+ 0,03
VII 12,2+ 0,48 11,8+0,43 0,4+0,16 15,81+ 0,43 1,34+ 0,03

B migcymky BapTO KOMEHTYBATH, IO CXPEIlyBaHHS CBHHOMATOK BEIHMKOi 0101 mopoau 3

KHYpaMHU-TUTIIHUKAMH M’ SICHUX TIOPiJ JJaHApac Ta AIOPOK, a TAKOXK 3 PI3HUMHU MOMICHUMU KHYPaMU,

CTBOPEHUMH Ha 0a3i IHUX MOpPiA, CYTTEBO CHPUSIO MiABUIICHHIO OararorurigHocti. e i € edext

TeTepO3UCy, KU CTBOPUB BHUCOKI MOTEHIIIMHI 3aJaTKM Ha JAWHAMIKY MOJAJBIIOTO POCTY Ta

PO3BUTKY ITOMICHHMX HAIIAJIKiB.

B Tabnuii 2 HaBOAATHCS MOKAa3HUKU PO3BUTKY MOPOCAT B MiICUCHUM NEPIO.

Tabnuys 2 - lmHamMika po3BUTKY MOPOCST B MiACHCHUI mepiox

I'pyma Maca rui3za y Bini 36epeskeHicTb, %
21 moba 28 noda
I 64,1+0,99 76,4+ 1,22 92,5+2,10
I 65,9 + 1,04 78,8 + 1,39 92,6 +£2,31
m 66,3 + 1,07 79,4+ 1,41 94,1+2,16
v 66,8 £ 0,98 79,9 + 1,37 93,8+2,23
\Y 66,9 + 0,86 80,3+ 1,63 93,4+2,17
VI 66,8 + 1,12 81,1 +£1,59 92,8 +1,98
VIl 67,1 £ 1,06 81,7+ 1,37 94,0+ 2,11

[TpakTrka BeJeHHs rajiy3i CBUHapCTBa CBIAYUTH MPO TE, IO MOPOCATA 3 HU3BKOI Macoro

Tija U HApOPKEHHI SIK MPABHJIO 3HAYHO B1JICTAIOTh B POCTI B HACTYIHI MOCTHATANIbHI MEPIOH.
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CenekiiiHy poOOTy 3a TMOKa3HWKAMH BIATBOPIOBAIBHOI 3aTHOCTI CBHHOMATOK BapTo
MPOBOIUTH HE CTIIBKA TUISXOM 30UTBIICHHS BEJIMKOIUIIHOCTI, a NUIAXOM 3MEHIICHHS
BapiabenbHOCTI I1i€] 03HAKH.

BinTBOproBasibHY 37aTHICTH CBUHOMATOK OIIHIOIOTH 332 MOKAa3HMKAMH MOJIOYHOCTI, Macoro
TLJIa TOPOCAT TMPH BiJTy4EHHI Ta iX 30€peKEHOCTI 0 BINTYYCHHS.

Hageneni marepianu cBiguaTh, 10 CXPELIyBaHHS CYTTEBO CHpHUSE MOMIIMIICHHIO MOKa3HUKA
MOJIOUHOCTI (Macu THi3zna Ha 21 100y). B cepennpoMy nociiiHi Tpynu 3a MOKa3HUKAMH MOJIOYHOCTI
nepeBuIyBaid KoHTposibHY Tpyny (I rpyma) na 3,70%. V Bimi 28 noba 1ne nepeBHILEHHS
ctanoBuiI0 5,01%. IToMicHI HamAIKK B IIJIOMY MaJjId Kpallli OKa3HUKH 30€PEKEHOCTI IMOTOMIB’ S 710
BiJUTyYCHHSI.

[Toka3HMK Macu Tijla IOPOCAT NP BIUTYYEHHI € TapaHTOM MOJAIBIIOTO iX CaMOCTIHHOTO poCTy i
PO3BHTKY.

3araiabHOBIIOMO, IO PICT 1 PO3BUTOK TBAPUH 3JICKUTH BiJ T€HOTHUILY, YMOB YTPHMAaHHS,
piBHS Ta sKocTi romiBmi. KoxHiii moponi mpuTamMaHHI JMme I CeNeKIiHO-TeHeTHYHI Ta
rOCIIOIapCHKO-KOPUCHI 0ocoOnmuBOCTI. Peamizamiss mpuTamMaHHUX 3aTHOCTEH MOJXIIMBA 32 YMOB
MOBHOTO 3a0€3MEYCHHS] KOMIUICKCY €JIEMEHTIB JICTePMIHYKOUYMX pPICT 1 PO3BHTOK TBapuH. Sk
3a3HayeHo y [3], MBUAKICT, POCTY TBApUH Y Pi3HI MEpioau iX >KUTTA HEOAHAKOBA. 301TbIIEHHS
PO3MIpiB 1 MacH Tijia Bi/IOBIIa€ 3MEHIICHHIO IIBUIKOCTI POCTY.

Biaronisns cBuHei Oyie UTH IHTEHCUBHO, SIKIIIO TBAPUHU MAIOTh BUCOKY €HEPTI1I0 POCTY.

BikoBa nuHaMika Macu TiJia TiIOCTITHOTO MOJIOAHSAKY HaBe/lIeHa B TaOIuIl 3.

Tabnuys 3 - loka3HAKHN MAacH Tijia MiICBHHKIB Pi3HOT0 MOXOM:KeHHSI HA BUPOIIYBaHHi Ta Binrogisai, M + m

I'pyma Maca Tina, KT
3-x Mmic. 4-x mic. 5-Tn Mmic. 6-T1 Mmic.

I 30,49 £ 0,15 49,12 +0,21 69,51 £0,23 95,40 £ 0,19
I 32,11£0,18 51,93 £ 0,27 73,32 + 0,25 99,12 +0,33
11 34,01 £0,12 52,17+0,24 77,20+ 0,23 103,60 + 0,27
v 33,15+ 0,12 52,03+ 0,31 76,92 £ 0,29 102,77 £ 0,29
\Y 34,92+ 0,14 54,34+ 0,20 79,40 + 0,30 106,98 + 0,34
VI 34,74 + 0,15 53,19+ 0,25 79,11 + 0,29 106,17 £ 0,29
Vil 34,91+ 0,13 53,27 +0,22 79,41 £0,27 106,22 + 0,30

VY3aranbHeHMI aHali3 OTPUMAHUX pPE3YyNIbTaTiB CBIMYUTH, IO MOMICHI TBAPUHU 3HAYHO
MEPEeBUILYBAIM YHUCTOMOPOAHUX POBECHHUKIB 3a IOKa3HUKAMU Macu TUIa, SIK MPU I[OYATKOM

MIOCTAHOBKH iX Ha BIATOJIBIIIO, TaK 1 HACTYMHI Nepiogu pocTy. Tak y TpUMICIYHOMY Billl KpallUMHU
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3a Macoro Tuta Oymu miacBuHKA V 1 VI rpyn. CepenHe mnepeBHINEHHS 3a MOKa3HUKOM MacHy Tijia
YHCTONOPOJHUX POBECHUKIB cTaHOBWIO 14,5%. B HacTymHi nepioan pocty abCONOTHI MOKa3HUKU
MacH Tijla TOMICHUX TBapuH Kpaumx noeanans (V ... VII rpym) nepeBuiyBaiy moka3HUKU NEepIIoi
KOHTPOJILHOI TPYyNHU BIANOBIAHO Yy YOTUPH Micsll — 9,5%, n’sath MicsauiB — 14,0%, mictb MicsiB —
11,7%.

[Toka3HWKH BiITO/IBIII YHCTOMIOPOAHMX 1 ITOMICHUX MiJICBUHKIB IMOKa3aHi B TaOIuII 4.

Tabnuys 4 - BigroaiBeapHi sikocTi migaocaignux Teapud, M = m

I'pyma CepenHp01000BHUii IPUPICT, T Bix nocaraenns macu tina 100 kr, Burparn xopmiB Ha 1kr
Iio MIPUPOCTY, KT KOPM. OJI.
I 7212 +£4,98 186,0 = 0,86 4,22 +0,03
I 744,6 £ 5,03 181,3+0,94 4,11+0,03
11 7732+ 4,74 177,1£0,59 4,10+ 0,02
v 773,6 £4,67 178,4 = 0,67 4,12+ 0,02
\Y 800,7 + 4,93 174,5+0,52 4,01 +0,03
VI 793,7 £ 5,04 174,8 = 0,69 4,02 £ 0,02
Vil 792,3 £5,09 174,7+ 0,64 4,02 £ 0,02

B mnpoueci nociipkeHb BCTAHOBJICHO, 0 HAaWBUIIMMHU CEPEIHBOJOOOBUMHU IMPHUPOCTAMHU
XapakTepu3yBajucs TMOMICHI MiACBMHKK V TpymH, SKi 3a IepioJ BUPOIIYBAaHHS Ta BiATrOMIBIi
nokaszaiu pe3yasrar Ha piBai 800,7 r Ha 100y. Bucoki npupoctu Oynu Takox y miacBuHkiB VIi VII
rpymn. B oMy 3a nokasHMKamMH cepeHbOJ000BUX MPUPOCTIB MOMICHI MiJICBUHKH MEPEBUILLYBAIN
YUCTONOpPOAHUX poBecHUKIB Ha 7,13%. IlomicHi miacBuHkM ToBapHOi Macu 100 kr nocsramu
3HAYHO IIBUJIIE, HDK YUCTOMOPOHI. PI3HUIM Ha KOpHUCTh MoMicel koiuBaiacs B Mexax 4,7...11,5
ni6. Jlnsg momicell XxapakTepHUM TakoK OyJ0 Kpallla orulata KopMy ImpupoctoM. BoHu BuTpauanu
KOpMY Ha OJMHHUINI0 pupocTty Ha 2,7%- 4,8% meHre.

TakumM uyuHOM e(QEeKTUBHICTb BUPOOHHMITBA CBUHUHU 3aCTOCOBYIOUM IPOMHCIIOBE
CXpELIyBaHHS UYHUCTONOPOJAHUX CBMHOMATOK BeNMKOi O1701 MOpOAM 3 TMOMICHUMH KHYpamMH —
TUTIIHUKaMHU CTBOPEHHUMH Ha OCHOBI BENMKOI 01701 , JaHgpac 1 JIOPOK MOPiI € MO3UTHBHHUM 1
JOLUTBHUM IIIJISIXOM IOJIIIIEHHS raly31 CBUHAPCTBA.

B cBunapctBi 70% 3arpar y coOiBapTocTi MpoAyKuii Mpumnanae Ha KopM. BpaxoByroun
3MEHIIEHHS BUTPAT KOPMY Ha OAMHUIIIO MPHPOCTY COOIBAPTICTH CBUHUHHM BUPOOJIEHOI 32 YMOB
MIPOMUCIIOBOTO CXpellyBaHHA 3HIKyeTbes 1,89...3,36% y TOpIBHAHHI 3 YUCTOMOPOIHUM
pO3BEICHHAM TBapuH. Pa3oM 3 THM CKOpPOYYETHCS TEPMIHU BIATOMIBII, 3HMXKYIOTbCS 3arparu

€JIEKTPOEHEPril Ta IHIIUX eKCIUTyaTalllfHUX pecypciB, B TOMY YUCII TPYIOBUX.
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BucnoBku. BukopucraHHs TOMICHUX KHYPIB-TUTIIHHKIB, CTBOPEHHX HA OCHOBI BEJIMKOI
015101, JTaHIpac Ta MIOPOK MOPiJ, IPH MOETHAHHI 31 CBUHOMATKAaMU BEJIHKOI 017101 MOPOAM CIpusie
MOJIMIIEHHIO ~ BIATBOPIOBAIBHUX  Ta  BIATOAIBENBHUX  SIKOCTE  TBapuH.  Halikpammumu
BiArOMiBENLHUMH AKOCTAMHU XapaKTepusyBanucs TBapunu V rpymnu 3a noegnanns 9B.B.xJ3(B.B.x
J.) ta VII rpynu 3a noeananns 9B.B. x 4(% B.B.x % JI.x JI.). Edexr rereposucy mMaB Kpamii

MOKAa3HHUKH 32 03HAKaMU KPYIMHOIUTITHOCTI, IMHAMIKH POCTY Ta BiATOAIBETbHIUMHU SKOCTSIMHU.
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Abstract. Whey is a valuable food raw material from which a variety of fermented milk
products can be derived. The technological and consumer properties of whey can be enhanced
through lactose hydrolysis, thereby facilitating the production of hydrolysates and the creation of
low-lactose products based on them. These products offer effective solutions to the problem of
lactose intolerance. The following research objects were selected for analysis: secondary dairy raw
materials (whey and curd whey), enzymes for hydrolysis, traditional types of sourdough for koumiss
(base), and honey. The studies of whey and fermented milk drinks were conducted in accordance
with the established protocols, with a minimum of three to five repetitions. The hydrolysis activity of
the p-galactosidase enzyme was investigated and quantified through spectrophotometric analysis
following the treatment. The mass fraction of lactose in the whey sample was determined by
refractometry following the hydrolysis process. During the research work on the development of a
new type of fermented low-lactose fermented milk drink from recycled dairy raw materials, using
koumiss sourdough, studies were conducted to determine the ratio of whey and functional filler in a
low-lactose koumiss drink from whey. The process of fermentation of whey with koumiss sourdough
in the production of fermented milk drink from secondary dairy raw materials has been the subject
of study. A new type of low-lactose fermented milk drink has been formulated from recycled
materials using koumiss sourdough. The research yielded a new fermented milk drink with reduced
lactose content, produced from curd or cheese whey using koumiss sourdough, which meets the
criteria for products with preventive properties.

Keywords. secondary dairy raw materials, cheese whey, curd whey, hydrolysis, sourdough

for koumiss, honey mixture

Introduction. The processing of milk into various milk protein concentrates (cheese,
cottage cheese, casein) inevitably results in the production of whey as a by-product. The global
production of whey currently amounts to 80 million tons [1].
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This issue, along with the optimisation of its composition, nutritional value and biological
properties, the processing and utilisation of serum, represents a significant area of focus for
researchersin developed countries worldwide, with attention to this matter increasing annually.

Khramtsov A.G. addressed the issue of preservation and the regulation of quality through
conditioning. Three avenues for processing whey based on conditioning are put forth: the
comprehensive utilisation of the substance in its unaltered and/or modified state, the extraction of
its components, and the synthesis of derivatives. In each of the aforementioned areas, nano-
biomembrane technologies have been developed, resulting in the creation of innovative dairy
products. It has been demonstrated that the combination of enzymatic hydrolysis of lactose with
fermentation by lactic acid bacteria allows the production of fermented milk products with a low
content of milk sugar, which is recommended for inclusion in the diet of lactose-dependent
individuals. Whey-based products developed using innovative technologies represent a new
generation of functional foods for a healthy diet [2].

Concurrently, the prevalence of individuals self-identifying as "lactose intolerant” has
increased markedly in recent times. This phenomenon has led to a notable reduction in the
consumption of milk and dairy products among this demographic. It was observed that in patients,
lactase deficiency frequently occurs in conjunction with gastrointestinal pathologies, intestinal
dyshiosis, and other diseases.

According to experts, the prevalence of lactose intolerance is highest in children and the
elderly. Nevertheless, the prevalence of lactose intolerance has now begun to extend to individuals
of other age groups. This phenomenon can be attributed, on the one hand, to the deterioration of the
environmental situation and, on the other, to the prevalence of stressful situations. This resultsin a
reduction in the body's natural defences.

The technological and consumer properties of whey can be enhanced through the process of
lactose hydrolysis. This enables the production of hydrolysates and the creation of low-lactose
products based on them, which serve as effective solutions to the problem of individuals suffering
from lactose intolerance [ 3].

The principal factor limiting the volume of industrial processing of whey is the peculiarity
of one of its main components, namely lactose. The enzyme B-galactosidase is responsible for the
hydrolysis of lactose within the human body.

In the absence or low activity of the enzyme, acute gastroenterological disorders occur in
humans, which necessitates the reduction or exclusion of milk and dairy products from the diet.

A group of scientists has developed and patented a method for the production of a low-
lactose milk drink (Patent RU 2704856). The method entails the normalization of milk by fat,

159



homogenization, pasteurization, cooling, introduction of Aspergillus Oryzae, enzymatic hydrolysis
of lactose, holding the mixture with weak stirring at 4 + 2 °C, and subsequent heating of the
resulting low-lactose milk to 40-45 °C. Additionally, 25% of the milk is separated for the activation
of the agar-agar stabilizer and hydration of vegetable components, namely oatmeal and almond
flour, at 90 + 2 °C with a shutter speed of 15 minutes. The remaining 75% of low-lactose milk is
then mixed with the aforementioned mixture, which is subsequently heated to 40-45 °C and mixed
for a period of two hours. Following this, the mixture is cooled to 4 + 2 °C and bottled. The method
allows for the enhancement of the organoleptic properties of the beverage and the expansion of the
range of low-lactose dairy products [4].

A method for the production of a low-lactose dairy product is aso proposed. This method
provides for the determination of the mass fraction of milk protein, homogenisation, pasteurisation,
cooling, the introduction of a drug that helps reduce lactose, and lactose hydrolysis. The
homogenisation pressure is set from 12 to 20 MPa based on the mass fraction of milk protein,
which ranges from 2.8 to 3.4 wt. %. It can be observed that as the mass fraction of milk protein
increases, so does the homogenisation pressure. The method effectively reduces lactose, taking into
account the protein content of the raw materials[5].

Given the pervasive incidence of primary and secondary lactose deficiency across diverse
demographic groups, technological advancements centred on the production of products with
diminished lactose content assume a distinctive significance.

In this regard, the purpose of thiswork was to obtain a serum with a reduced |actose content,
to develop on its basis a tonic fermented milk drink using sourdough for koumiss.

To achieve the goal, the following tasks were set:

- areview of the specia literature on the technology of producing a beverage from recycled
materials using koumiss sourdough;

- the composition of atonic drink from recycled materials using koumiss sourdough;

- determination of the amount of a functional additive in the composition of a tonic drink
from recycled materials using koumiss sourdough;

- optimization of the formulation and technological processes and the study of the quality of
atonic drink from recycled materials using koumiss sourdough;

- to study and prove the shelf life of a beverage made from recycled materials using koumiss
sourdough.

Materials and methods. The following raw materials were used as objects of research:
whey (whey and curd whey), enzymes for hydrolysis, traditional and innovative types of sourdough
for koumiss and bee products.
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During the research work, the following standard methods were used:

e ST RK 2117-2015 Products «National Kazakh dairy products». Kinds. Genera technical
conditions;

o GOST 34352-2017 Milk whey — raw material. Technical conditions;

e ST RK 1733-2015 Milk and dairy products. General technical conditions;

e ST RK ISO 707 — 2011 Milk and milk products. Guidance on sampling;

e GOST 3623-2015 Milk and dairy products. Method for determining the effectiveness of
pasteurization;

e GOST R I1SO 2446 — 2011 Milk. Method of determination of fat content;

e GOST 34454-2018 Milk and dairy products. Protein determination by the Kjeldahl
method,;

e GOST 32901-2014 Milk and dairy products. Methods of microbiological analysis.

Results and discussion. The objective was to develop a refreshing tonic drink from
recycled dairy raw materials using koumiss sourdough. To this end, the fermentation process of
whey was studied using various types of sourdough. The product, a whey drink with koumiss
sourdough, represents an innovative combination of nutritional properties, namely those of whey,
and beneficial properties, namely those of koumiss. The combination of curd and whey allows the
preparation of a beverage containing all the nutrients necessary for the human body.

Milk whey is a biologically valuable food product, particularly due to its high lactose
content. The type of product determines the type of whey that is obtained, whether that be cheese,
curd or casein. The composition and properties of milk whey are contingent upon the technology
employed in the production of protein and protein-fat products, which in turn determines the
manner in which milk components are transformed into whey.

Milk whey obtained in the production of natural fatty cheeses and fatty cottage cheese
contains 0.1 ... 0.6 % casein dust (on average 0.5 %) and about 0.45% milk fat. The total content of
dry matter in whey is about 50 % of the dry matter in milk. Thus, in further studies, we chose
cheese and curd whey as the main dairy raw materials.

Further, in order to create a new type of tonic fermented milk drink based on koumiss
sourdough, variants of the ratio of secondary dairy raw materials and koumiss sourdough were
created. The organol eptic parameters of the fermented milk drink mixture developed on the basis of
cottage cheese whey and koumiss sourdough were found to be the most optimal. The organoleptic
and physico-chemical parameters of a nutrient mixture prepared on the basis of curd whey and
koumiss sourdough have been subjected to analysis. The findings of the study are presented in table

1.
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Table 1 - The organoleptic characteristics of the fermented curd whey

Indicators Product Feature

) The liquid is characterised by a dight carbonation and a
Appearance and consistency

homogeneous composition, devoid of any foreign impurities.
The palate is treated to a refreshing sweet and sour taste, with a

Taste and smell
dight bitter note.

Colour The liquid in question exhibits a light yellow hue and displays slight
cloudiness.

Table 2 - The physical and chemical parameters of the of fer mented curd whey
Indicators Mass fraction, %

Fat content , % 05+1

Protein, %, 3,0+0,2

Carbohydrates, % including: 10,0+ 0,2

lactose 1,2+0,2

In the course of the laboratory research, the qualitative indicators of a low-lactose fermented
milk drink prepared on the basis of curd whey and koumiss sourdough were determined.

The objective of this scientific study was to examine the fermentation process of a drink
developed on the basis of curd whey and koumiss sourdough, utilising a range of ferments
commonly employed in the production of fermented dairy products.

Several types of sourdough are considered, used directly for the purpose of fermentation of a
milk mixture developed on the basis of curd whey and koumiss sourdough:

The traditional starter culture for koumiss is the base (Lactobacillus delbrueckii subsp.
bulgaricus; Lactococcus Lactis, Streptococcus thermophilus; Lactobacillus helveticus).

Natural dry yeast Apiora (Lactobacillus delbrueckii subsp. bulgaricus; Lactococcus Lactis,
Streptococcus thermophilus; Bifidobacterium bifidum).

The selection of regular and dry yeast is contingent upon a number of factors, including
personal preference, convenience, product availability and the specific purposes for which the
fermented milk drink with whey origin is being fermented.

At this juncture in the research process, a study was undertaken to ascertain the functional
and technological properties and concentration of the selected raw materials in the composition of a
refreshing drink prepared using recycled raw materials with the addition of koumiss sourdough.
Furthermore, honey was selected as a functional ingredient for the preparation of a distinctive
beverage.
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Honey is a sweet and fragrant natural product that has been consumed for centuries due to
its high nutritional value. Additionally, it has a long history of medicinal use, with the earliest
known records of medical applications dating back to the era of Ancient Egypt. Honey products
contribute to a number of beneficial human reactions as a result of their biologically active
components, including antimicrobial, antiviral, antioxidant, anti-inflammatory and antidiabetic
effects.

Honey is a highly complex mixture of at least 200 phytochemicals, the composition of
which is strongly influenced by a number of factors, including the botanical and geographical origin
of the honey, the species of bees involved in its production, its age, and the method of storage and
processing. The composition and sensory properties of honey vary significantly depending on its
botanical and geographical origin [6].

Honey is a rich source of vitamins and minerals. The honey contains al the vitamins in
groups B, K, and E, as well as vitamin C, provitamin A, and other beneficial compounds. These
vitamins are combined with natural mineral salts and biogenic amines, which enhance their efficacy
and provide benefits that are significantly higher than those of synthetic substitutes. The macro- and
microelements present in honey include magnesium, potassium, calcium, sodium, phosphorus,
chlorine, sulfur, zinc, iodine, copper, and iron. Each of these elements affects the physiological
processes of the body, acting as a catalyst for biochemical reactions. The carbohydrate content of
honey is primarily composed of fructose and glucose, which are readily digestible and, in contrast
to sucrose, do not exert a detrimental effect on tooth enamel.

Next, the effect of curd whey on the quality and organoleptic characteristics of a new type of
refreshing fermented milk drink using koumiss sourdough was studied.

The addition of honey to a whey drink presents a number of advantages. Firstly, honey
provides the beverage with a sweet and palatable flavor profile, enhancing its overal acceptability.
Furthermore, honey contains natural antioxidants, enzymes and vitamins that enhance overal
bodily health. Furthermore, honey assists in mitigating the perception of sourness associated with
whey.

In selecting a honey to incorporate into a whey drink, it is advisable to opt for a natural
honey of superior quality. Honey should be free of added sugars and other chemical additives.
Natural flower honey is an appropriate choice due to its sweet taste and pleasant aroma, which
complement the serum.

The combination of a new type of «Koumiss Whey drink with honey» is a beneficial one,
facilitating the digestive process, providing the body with essential nutrients and imparting a
paatable flavour. This beverage may be an optimal selection for individuals who adhere to a
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healthy lifestyle and value natural products. The addition of honey to the whey drink has resulted in
a notable alteration in the composition of the tonic fermented milk drink. The organoleptic
alterations areillustrated in Table 3.

Table 3 - Organic properties of whey tonic fermented milk drink

Characteristics of the drink

Indicators
With honey Without honey
i Homogeneous, dightly viscous, Homogeneous liquid with a
Appearance and consistency ) )
carbonated protein suspension
Pure fermented milk, with a slight taste Pure fermented milk, without
Taste and smell )
and smell of honey foreign tastes and odors
ol Yellowish, with a golden tinge of Yellowish, with a cloudy greenish
olor

honey tinge

Further, at this stage of the research work, models of the formulation composition of a new
type of refreshing fermented milk drink from recycled raw materials using koumiss sourdough were
created and optimized.

In the laboratory of the Department of Biotechnology of the NJSC «Toraighyrov
University», a component composition of a new type of refreshing low-lactose fermented milk
drink made from curd whey using koumiss sourdough has been developed. Thisdrink is made from

curd whey using koumiss sourdough. The formulation is presented in Table 4 for reference.

Table 4 - The formulation of a low-lactose fer mented milk drink

Components kg, per 100 kg of raw materials
Curd whey 75,0
Sourdough for koumiss 20,0
Honey mixture 50
Total 100,0

Further, the technological process for the production of a new type of low-lactose fermented
milk drink based on curd whey using koumiss sourdough was developed and improved.

The adjusted biotechnological process for the production of a new type of fermented milk
drink from recycled dairy raw materials consists of the following operations:

- production and processing of curd whey;

- pasteurization of curd whey;

- cooling to the hydrolysis temperature;

- hydrolysis of curd whey;
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- fermentation of curd whey;

- kneading and maturation;

- adding an additional component and mixing;

- cooling;

- packing, packaging and labeling;

- storage and production of products.

Thus, at this stage of research work in the laboratory of the Department of Biotechnology of
the NJSC «Toraighyrov University», a biotechnological process for the production of a new type of
low-lactose koumiss drink from whey was developed and improved.

Qualitative (organoleptic, physico-chemica and microbiological) indicators of experimental
samples of a new type of koumiss drink from whey have been determined. The organoleptic

parameters of a new type of kumis drink are shown in table 5.

Table 5 - Organoleptic characteristics of kumysdrink

Indicators Characteristics of the drink
Appearance and consistency Homogeneous liquid
Taste and smell Pure fermented milk, with a slight taste and smell of koumiss and honey
Color White, with a yellowish tinge, cloudy

The physico-chemical u microbiological parameters of a low-lactose fermented milk drink

made from curd whey are shown in table 6.

Table 6 - Physical and chemical parameters of the kumysdrink

Indicators Mass fraction, %
Fat content , % 05+1
Protein, %, 3,0+£0,2
Carbohydrates, % including: 10,0+ 0,2
lactose 1,2+0,2

Conclusions. Thus, based on the research work carried out in the laboratory of the
Department of Biotechnology of the National Academy of Sciences "Toraighyrov University”, a
prescription composition of a new type of low-lactose fermented milk drink made from curd whey,
using koumiss sourdough, was developed. Then an extended tasting of experimental samples was
conducted with the participation of professors and teachers of the department. Thanks to the

addition of honey, the final version of the experimental prototype of a new type of low-lactose
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fermented milk drink with kumys sourdough was selected. Also, by defining a set of quality
indicators, the technological process of its production was adjusted and determined.
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Anomauin. J{ocniodceHHs MEXHON02IYHO20 YMPUMAHHA JIOWAm «CMAauHA-NAcosuwa
NOKA3a10 8UCOKY eKOHOMIUHY epekmusHicmb. Ompumani 0aui c6i0uams, wjo 10uama, Upoujeti 3a
MEeXHONO2IEI0 «CMAIHA-NACOBUULA Y, NEPEeBEPULYBANU C8OIX OOHONIMKIE NO HCUBIL MACI.

Knrwuosi cnosa: rxapabaipcoka nopooa, nomici, lowama, mexmonozis, excmep'ep, cusa

maca, inoexkcu cmamypu.

Abstract. The study of the technological maintenance of foals "stable-pasture” showed high
economic efficiency. The data obtained indicate that foals raised using the "stable-pasture"
technology exceeded their peersin live weight.

Keywords: Karabair breed, crossbreeds, foal, technology, exterior, live weight, body indices.

BBenenHs. 3a oCTaHHI POKH MPOBI/HI BYEHI OaraTboxX KpaiH CBITY MPOBOISATH JOCHIKEHHS
100 MIJBULICHHS €(EeKTUBHOCTI KOHSPCTBA, CTBOPEHHS €KOHOMIYHO €(EeKTHBHHMX TEXHOJIOT1H
YTPUMaHHS KOHEM.

VY 3B'3Ky 3 UM pO3pOOKa €KOHOMIYHO €(eKTUBHOI TEXHOJOTii PO3BENEHHS, CENEeKIIiHO-
IUIEMIHHOT POOOTH, TOyBaHHS, YTPUMaHHS KOHEH, MPUIaTHUX JIsl €KCIIOPTY Ta IMIIOPTY, @ TaKOX
YIOCKOHAJICHHSI Kapabaipchkoi Mmopoau, (GopmMyBaHHS HOBHX CEJIEKIIMHHX IOKOJIHb, PO3pOoOKa
BJIOCKOHAJIEHUX CIIELIaJbHUX 1HHOBALIMHUX TEXHOJOTIH y ramy3i 30epeskeHHs JIOIaT, POBEICHHS
HAyKOBO-JOCTIIHUIIbKI pOOOTH, CHpPSIMOBaHI Ha IMOIIYK HAyKOBOTO BHUpILIEHHA mpolieM Yy
HaNnpsIMKy TPUCKOPEHHS 3POCTaHHA Ta PO3BUTKY JIOMIAT, HAOyBalOTh BAKIMBOIO HAyKOBO-
MPAaKTUYHOTO 3HaUYeHHs [1-2].

Marepiaau nociiakenb. ExcrieppuMeHTanbHa yacTHHA HAYKOBUX JOCIIKEHb MPOBOIUIIACS
Ha TepuTopii Qepmepcbkoro rocmnogapctBa «Temypbek kapBoHi» KusnmnrenuHCbKOro paiiony,
Hagoilicekoi ob6macti, Y36ekucran. O0'€eKToOM IOCHiIKEHb Oylny BHUPOILYBaHI Ha (epMepChKOMY
rocrmoaapcTBi MojomaHsk moponu Kapabaip Ta koOwmm i€l mopomau, siki Oynu cXpemieHi 3
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xepeoOusmu  moporn dpiz 3 orpumanHsaMm TiOpuaHoro moromctBa (K1), riopwam  sikoi
BUKOPHCTOBYBAJIUCA B CKCIICPUMCHTAX.

VY tabnuni 1 HaBeIeHO TEXHOJIOTII0 YyTPUMAaHHS MOJIOIHSKY.

Tabnuys 1 - TexnoJorii yTpuMaHHsI MOJOAHAKY

TpusanicTs
KinpkicTe )
B ) Crioci6 yrpumaHHs VMOBH yTpUMAaHHS yTPUMaHHS,
2 romis (n) )

- JIHIB
I 12 y LIOJICHHUKY y cTaiiHi (OKpeMo) 365
I 12 y rpymi y cTaiiHi (rpynoBuii) 365
I 12 y rpymi OCiHB-3MMa B CTaliHi (TpymnoBHii) 210
BECHA-JIITO Ha macoBuili (y TabyHi) 155

Baacui nocaimkennsi. Biniopanuit 1ia 1ocnipkeHb MOJIOIHSK (Pi310710Ti4HO OYB 370pPOBHM,
BiiOpaHwmii BiJ MarepiB y 6-TH MiCSIMHOMY Billl 1 3 MEPIIUX AHIB yTpUMaHHs OyB IepeBeeHUH Ha
NPUAHATHHA Y TOCIOAAPCTBI paIioH TOIIBIIL.

VY mepion nociipkeHHS OyJI0 BUBUCHO JKHMBY Macy Ta €KCTep'€pHi IMOKa3HUKH MOJIOIHSKY

JOCBIIYEHUX rpym (Tadbmus 2).

Tabnuys 2 - TIoka3HUKH KUBOI MACH Ta eKcTep'ep MOJOAHAKY Y Bili 12 micsimi

I'pyna
OsHaka I (n=12) Il (n=12) I (n=12)

XESx Cv, % X+Sx Cv, % X=+Sx Cv, %
Xusa maca, kr 177,6+0,36 0,70 185,2+0,61 1,15 200,1+0,96** 1,67
Bucora B xoui, cM 127,9+0,31 0,85 128,8+0,52 1,41 131,5+0,47 1,23
OO6xBar rpyzei, cm 127,3+0,38 1,02 128,6+0,38 1,02 131,1+0,36 0,95
Koca nopxwuHa Tyay6a, cMm 125,7+0,28 0,78 127,6+0,48 1,31 130,9+0,57 151
OG6xBat 1'ACTi, CM 13,9+0,19 4,80 14,2+0,21 5,07 14,4+0,23 5,50

Ipumitku: *P<0,01; **P<0,01; ***P<0,001

3riiHo 3 JaHUMU TaOnuIi 2 B eKCIIEpUMEHTANBHUX Ipynax, MojoaHsk III-rpynu, nopiBHIHO
3 onHouniTku | ta Il-rpynu HaOpayiu BiANMOBIAHO OUIBII BUCOKY KHMBY Macy Ha 22,5 (P<0,01) kr Ta
14,9 (P<0,01 ) kr. )KuBa maca monomusiky II-rpynu B mopiBHsiHHI 3 [-rpynu Ha 7,6 Kr Oiiblie.
Bucora B 3arpuBky Mononusky IlI-rpynu B mopiBHsiHHI cBoiX omHomiTku I 1 II-rpynu cranosuiia
BiMOBiAHO 3,6 cM 1 2,7 cM, oOxBar rpyaeit oyB 3,8 cM i 2,5 cM BuIle, Koca JOBXKHUHA Tyly0a Ha 5,2
cM 1 3,3 cm Oinbire, obxBar m'sctu Ha 0,5 cm Ta 0,2 cm Oinbiue. Bucora B 3arpusky II-rpynu B
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MOPIBHSAHHI 3 OMHOMITKHU [-rpynu Oyna Ginbimna Ha 0,9 cm, o6xBat rpyned Ha 1,3 cM, Koca JOBKHHA

Tynyoa Ha 1,9 cm, a o6xBar m'sictu Ha 0,3 cM Oinblie, T.K. €. pi3KUX 3MiH HE BiIMIYCHO.

Tabnuysa 3 - Iloka3HUKH JKUBOI MacH TA eKkcTep'epy y 24 MiCAYHOT0 MOJIOAHSAKY 32 TPYNIaMH YTPUMAHHA

I'pyna
O3Hnaxa I (n=12) Il (n=12) I (n=12)

X+Sx Cv, % X+Sx Cv, % X+Sx Cv, %
JKuBa maca, xr 281,9+0,29 0,35 290,3+0,63* 0,75 310,3+£2,36%** 2,63
Bucora B xom11i cm 146,3+0,57 1,35 148,9+0,29 0,67 151,7+0,81* 1,85
OO6xBaT rpyaei, cMm 154,6+0,36 0,80 157,6+0,62 1,37 159,8+0,55 1,20
Koca nosxwuna Tyny6a, cm | 150,7+0,75* 1,73 152,8+0,63* 1,43 156,9+0,62 1,37
OO0xBaT I'ICTI, CM 17,4+0,31 6,22 17,9+0,19 3,73 18,9+0,19 3,53

pmmitem: *P<0,05; **P<0,01; ***P<0,001

3riIHO 3 OTPUMAHUMU pe3yNbTaTaMy 3 TaOMHI 3, A MOJIOJHKY Yy Billi 24 wmicsi, y BCiX
eKCIIEPUMEHTAIbHUX TpyNax MOKAa3HUKM 110 KMBIM Maci Ta ekcTep'epy CHIIbHO BIAPI3HAIMCA 3a
KUIbKICHUMH TOKa3HMKaMU 1 HaWBUII MOKAa3HUKH MO XHUBI Maci Ta ekcrep'epy BiJ3HAYEHI y
monoxusaky rpynu III. Monomusik IlIl-rpynu mpu yTpuMaHHI B yMOBax «CTalHS-TIACOBUIIA» Y
BECHSHI MiCSIll YTPUMYBAJINCSA B yMOBAxX IAaCOBHINA, IXHS JKMBA Maca MOPIBHSAHO 3 OJHONITKAMH 3
rpynu [ Ta II mManu Bumy >xuBy Mmacy, Biamosinno Ha 28,4 (P<0,001) xr ta 20,0 (P<0,001) xr.
ExcniepumeHTanbHuil MONOTHSAK II-rpynu TakoX NepeBHINYBaB >KHBOK MAacor0 OIHOJITKamHu 3 I-
rpynu Ha 8,4 (P<0,05) kr. Bucora B 3arpuBky y Mononssaky [II-rpynu B mopiBHSHHI 3 OAHONITKAMU
3 11 lI-rpynu 6yna Bianosinxo Ha 5,4 (P<0,05) cm 1 2,8 (P<0,05) cm Buie, o6xBat rpyaeit Ha 5 2 cMm
122 cm Oinblne, Koca JOBKKHA Tynyoa Ha 6,2 cMm 14,1 cM moBiie, o6xBar m'sctu Ha 1,5 em 1 1,0 cm
Oyna Oinbia. Y mononHsky II-rpynu, Bucora B 3arpuBKy B MOpPIBHSHHI 3 OAHOJITKamMH 3 I-rpymnu
Oyna Ounbina Ha 2,6 cMm, oOxBart rpyaeit Ha 3,0 cM Ounblie, Koca JoBxkuHa Tyayoa Ha 2,1 (P<0,05) cm
JoBIIa Ta 00xBar n'scty Ha 0,5 cM OUIbIIIE.

Takum unnoM, IIl-rpynma MoNOTHSKY 3a JKMBOIO MAacolw Ta €KCTep'epoM, IO MICTHIIUCS B
YMOBAaxX «CTalHSA-TIACOBUILAY», MOPIBHAHO 3 ofHoiiTKamMu 3 | Ta Il-rpyn Oymna mopiBHSHO BHIIOKO.
Ileti cmoci® yTpuMaHHS MOJOMHSKY 3a TEXHOJOTIEHD  «CTAMHS-TIACOBUINE»  BUSBUBCS
MEPCIEKTUBHUM. TE€XHOJIOTIS YTPUMAaHHS MOJIOTHSKY 32 METOJIOM «CTalHSI-TIAaCOBHUIIIa» TPUBEIA 10
MOKpamieHHsT (i310JIOTIYHUX MOKa3HUKIB OpraHi3My MOJIOJHSKY, iX JKMBa Maca Ta TMOKa3HUKHU
eKxcTep'epy, OOMiH pe4OBUH Oyny BUIIUMH. BHACHiIOK 4Oro 3pocTaHHs Ta po3BUTOK MONOIHSAKY 111

IPyNU NPUCKOPHUIINCS Ta MPUBEIH JI0 pEATbHUX PE3YIbTaTIB.
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[Toka3HWMKM KIIIHIYHOTO Ta TEMaTOJOTIYHOTO aHalli3y MOKa3yloTh, IO y BCIX Tpymnax
MOJIOZIHAKA TeMIeparypa Tila 3Haxoawnacs B HOpMi, mpote B III rpymi moMicHOTO MOJIOTHSKY,
OTPUMAHOTO BiJl CKpEIICHHs Kapabaipchkux KoOWi 3 kepebuem mopomau Ppi3, y JiTHIN mepion,
MOPIBHSHO 3 3MMOBHUM TI€pioioM, TeMrieparypa Tia Oyna Ha 0,4 oC Bwuie, 4acToTa cepreOuTTs 3a
1 xBunuHy Ha 0,2 pa3a Ounble, a YacToTa AuXaHHA 3a 1 xBuiauHy Oyna B 2,8 pa3u Ounbiie. Jlanuit
riOpuIHUI MOJIOAHSAK, IO YTPUMYETHCS B YMOBAaX «CTaWHSA-TIACOBHUILE», IIOKa3aB J00py
MIPUCTOCOBAHICTH J0 JKapPKOTO KIIMAaTHYHOTO PETiOHY.

3a KJIIHIYHUM CTaHOM OyJ0 BHUBYEHO I'€MaToJIOTiYHI Ta O10XiIMIYHI MOKAa3HUKH CHPOBATKH
KpOBi. Y JOCHIAHUX Tpynax 3 12-MiCslMHUM MOJIOTHSIKOM CHPOBATKa KpOBi 3 pa3u aHalizyBayiacs Ta
OTpHUMaHi cepe/iHi MOKa3HUKH KPOBi. 3TiJJHO 3 OTPUMAaHUMHU pe3yibraTaMu y MosonHsky [II-rpymnu B
KpPOBi Ta KpOB'SHIM cHpoOBaTIi BCi KUIBKICHI MOKAa3HUKU TOPIBHSIHO 3 poBecHuKamu | ta Il rpyn
MOJIOIHSKY Oyiu BUIIMMH. Harpukian, KiIbKICTh epUTPOLUTIB Y MonogHsKy III-rpynu BiAmoBiHO
Oyna Ha 1,7 Ta 0,88 onuHuLb BUIOIO, HIXk poBecHUKIB I Ta Il rpynu, KinbKicTh JeiikouuTiB Ha 1,79
ta 0,86 OMUHUIK, a KUTBKICTh reMoro0iny Ha 39 Ta 17 oguHHIE TakoX OyII0 BUCOKHUM

Takum ymHOM, MOJoaHsK III rpymw, mo MICTHBCS 32 TEXHOJIOTIEH) «CTalHS-TIACOBUINAY,
MOKa3HUKH 32 CKJIaJIOM KPOBI Ta KPOB'SHOI CUPOBATKH MOPIBHSAHO 3 poBecHukamu 3 | Ta Il rpymu
Oynu  mOpiBHAHO  BUCOKMMH. lLlg  TexHomoris  BusiBWIacs  Hale(eKTHBHINIOW  Ta
HAMMEpCIeKTUBHINIO, a TOKAa3HUKH OOMiHYy pEYOBMH, 3pOCTaHHS Ta po3BUTKY Ill-rpymm
MOJIOJHSIKY MPOTIKAJIM B HOpMI Ta 3a0€3MeUmIv IHTEHCUBHUIN PO3BUTOK.

BucnoBku. [TpakTruHa 3HaYUMICTh pe3yabTaTIB MPOBEICHOTO JAOCTIKEHHS TMOKa3aa, 110 B
yMOBaxX J>KapKoro KiiMaTy B pe3yjibTaTi BIPOBAHKEHHS TEXHOJIOTIl «KOHIOIIHO-TIACOBUIITHOTO
cioco0y yTpMMaHHs JIOIIAT, TOBHOI[IHHOTO TOAYBAaHHS Ta IIOBHOI peaii3allii TeHEeTHYHUX
MOXJIMBOCTEH JIOMIAT 3 PI3HUMH T€HOTUIIAMH MTO3UTHUBHO MO3HAYAJIOCS HAa 3POCTAHHS Ta PO3BHUTOK
JIoIaT, U0 B KIHIIEBOMY MiJICYMKY Oyia JOCATHYTa. €KOHOMIYHA €(eKTUBHICTh Ta PEeHTA0EIbHICTh
3MicTy cknana 35,7%.
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Inemumym 6ionoeii meapun HAAH, Yxpaina

Anomauia. Mema Oocniodxcenna — 3’acyeamu  eQexmuHiCmb  8NAUBY PISHUX 003
npebiomuynoi Kopmosoi 0obaexku «lnakmueosani cyxi enymamionogi Opidcodciy (ICI]]) Ha
NPOOYKMUBHICMb | penpOOYKMUBHY 30AMHICIb MAMOYHO20 NO20I8 51 OOPOUUHCLKUX OINUX 2ycell.
Memooom ananozieé 6idibpano ma NOCMABIEHO HA eKCHePUMEHMANbHUL 00CHi0 i3 320008Y6AHHS.
pi3HUX 003  npebiomuuHoi  Kopmo8oi  00basku  Odopocie  noeonig’s  2eyceu. Memoou
00CNi0HCeHb: OIOXIMIUHI:O0CTIONCEHHS.  2eMAMONO2IYHUX — NOKA3HUKIE — KpPOBI,  300MEeXHIUHI:
odocnidocenns izionoziunoco cmamy 2ycei, NOCMAHOB8KA HAYKOBUX 00CNI0I8, KOHMPOIb HEeCyYoCnii,
IHKYOAyitiHux sIKocmeu ma OO0CHIONCeHHs. Nepo-nyxXo80i NpOoOYKMUBHOCMI NMUYi, aHATIMUKO-
CMamucmuyHi: 3 BUKOPUCMAHHAM NpocpamHoz2o 3abesneuenns Microsoft Excel. Pisnuyro midxc
CepeOHiMU 3HAYEHHAMU B8AJICATIU CIMAMUCIUYHO 8ipocioHoto 3a *P<0,05; **P<0,01; ***P<0,001.
Kpawi noxasnuxu npooykmuernocmi 8i03HA4eHO y Mamo4no2o noeonis’s 2yceil 1l docnionoi epynu,
saxum 320008yeanu ICIJ] i3 pospaxynxy 200 e/m xkopmy. Buwi noxazHuku necyyocmi 6i03HA4eHO )
eyceu Il docnionoi epynu, npooykmusenicme axux cmanosuna 40,8 wm. secyv, wo na 4,9 % oyno
suwe, Hidc y KOHMpoON. 3a pe3yromamamu IHKYOayii 2ycayux scyvb Kpawji NOKA3HUKU
sannionosanocmi oyau y Il epyni (87,2 %), eonmu 6ynu euwumu 6ionogiono ua 7,2 % 6i0
KOHMPOIbHUX aHAN02I8, 8UBI0 2yceHam 0y6 Oinbuwum Hal,3 %. 3acmocysanns onmumanbHux 003
KOpMOBOI npebiomuunoi 000asxu 6 200i6ii 2ycell NoInuLye penpooyKmusHy 30amuicms MamouyHo2o
noeonie’s Ha 7-9 %. Beedenwns 0o payiony npebiomuxa «lHakmueosani cyxi 2nymamioHo8i
opioicoarcin (ICI]]) cnpusno noninwenHo 6i1K08020 0OMIHY, NOCULEHHIO OKUCHO-8IOHOBHUX PeaKyill
I, AK HACNIOOK, NO3UMUBHO GNIUMYIO HA 3A2ANbHUL CMAH OP2AHIZMY, HCUMME3OAMHICMb Ma
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PenpoOyKmuBHy 30amHicmb 2ycelli MAamouyHo2o no2onie’s. Ilposedeni 00cnioxcenHs 6 yiiomy
00360/15110Mb PEKOMEHOYB8AMU 00 8NPOBAOICEHHA onmumaibiy 003y npebiomuxa ICI]] é kinbkocmi
200 o/m kopmy.

Knrouosi cnosa: cycu, npebiomuk, npooyKmuHicmb, 2eMamono2iutii NOKA3HUKU

Abstract The study aims to determine the effectiveness of different doses of the prebiotic
feed additive "Inactivated dry glutathione yeast” (IDGY) on the productivity and reproductive
capacity of the brood stock of the obroshyn white geese. Using the method of analogs, an adult flock
of geese was selected and subjected to an experimental experiment on feeding different doses of a
prebiotic feed additive. Research methods: biochemical: research of hematological indicators of
blood; zootechnical: research on the physiological state of geese, setting up scientific experiments,
control of egg-laying, incubation qualities and research on feather and down productivity of
poultry; analytical and statistical: using Microsoft Excel software. The difference between the
average values was considered statistically significant at *P<0.05; **P<0.01; ***P<0.001. The
best productivity indicators were noted in the brood stock of geese of the Il research group, fed
IDGY at the rate of 200 g/t of feed. Higher indicators of laying were noted in geese of the Il
experimental group, whose productivity was 40.8 pcs. eggs, which was 4.9% higher than in the
control. According to the results of the incubation of goose eggs, the best fertility rates were in the
Il group (87.2%), they were 7.2% higher, respectively, than the control analogs, the hatching of
goslings was by 5.3% more. The use of optimal doses of feed prebiotic additive in feeding geese
improves the reproductive capacity of the brood stock by 7-9%. The introduction of the prebiotic
"Inactivated dry glutathione yeast” (IDGY) into the diet contributed to the improvement of protein
metabolism, the strengthening of redox reactions and, as a result, had a positive effect on the
general condition of the body, the vitality and reproductive capacity of the geese of the brood stock.
In general, the conducted research allows us to recommend the optimal dose of prebiotic IDGY in
the amount of 200 g/t of feed before introduction.

Key words. geese, prebiotic, productivity, hematological indicators

IMocranoBka npo6aemu. I[ITaxiBHUITBO YKpaiHW € OIHI€IO 3 HAHOUIBII IHTEHCHBHUX |
JUHAMIYHUX Tany3ed CUIbChbKOTOCIOAAPCHKOTO BUPOOHMIITBA, SIKA Ma€ MOXIIMBOCTI B KOPOTKI
TEPMiHU 3HAYHO 30UIBIIUTH BUPOOHHUIITBO JIETUYHUX BUCOKOKAJIOPIMHUX MPOAYKTIB — M’sica 1 sS€llb
3 MeTolo 3a0e3ledeHHs Iofel (i3i0NIoTiyHO HEOOXiAHO HOpMOIO XapuyBaHHs [1, 2]. VYV
MITaxIBHUIITBI BXXJIMBE MICIIE 3aiiMa€ T'YCIBHHUIITBO, SIKE, MOPSI 3 1HIIMMH Tally3sMH MOXe OyTH

3HAYHUM JDKEpPEIOM BUPOOHHIITBA BHCOKOIIIHHOI 1 J1€TUYHOI M’SICHOI MPOAYKIIi, mip’s, myxy. Y
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301IbIIIEHH] BUPOOHUIITBA M sica NITUIll YAMaJia POJIb HAJICKHUTH TYCSIM, SIK1 BIIPI3HSIIOTHCS BHUCOKOIO
CKOPOCTHIJIICTIO Ta IHTEHCHBHICTIO POCTY 1 JUKepelnoM 30UTbIICHHS BHPOOHHMITBA M’sica 3
BHUCOKMMH CMAaKOBHUMH SKOCTSMH [3-5].

AHaJi3 ocTaHHIX J0CTiKeHb i myOsaikaniii. 3a ocTaHHI pOKM BYCHHUMH YIOCKOHAJICHA 1
YCHIITHO Peani30By€eThCS CHCTEMa HOPMOBAHOT TOJIIBJII MTHII 32 OOMIHHOIO €HEPri€l0, KOMILIEKCOM
MOKUBHUX 1 O10JIOTIYHO aKTHBHHUX pEYOBUH [6, 7]. 30anmaHcoBaHa i MOBHOIIHHA TOJIBIS Biairpae
MEPIIOYEPTOBY POJIH CEPE]l BAKIMBUX ACICKTIB, IO 3a0€3Meuy0Th e(heKTUBHHI OOMIH PEUOBUH Ta
MPOIYKTUBHI SAKOCTI rTuii 8, 9].

[Ipore roxmiBns 1 yrpumaHHs Tyced moTpeOye He ymine 30aJaHCOBAHUX 3a TOXKHBHICTIO
palioHiB Ta BUKOPUCTAHHS BUCOKOSKICHUX KOMOIKOPMIB, a i 3aCTOCYBaHHS CIeLiaTbHUX KOPMOBHX
100aBOK. 3 MI€I0 METOI B NMTaXiBHHUIITBI YCIIIIHO 3aCTOCOBYIOTH KOPMOBI MpPO- Ta MpeOiOTHYHI
N00aBKH, AKi MOKpAIyIOTh MOiJaHHS 1 3aCBOIOBAHICTh KOPMIB, 30UIBLIYIOTH MPUPICT Macu Tijia,
3HIW)KYIOTh 3aXBOPIOBAHICTD Ta 30epeskeHicTh nuili [ 10-12].

Buxonsum 3 ommcaHoi B JiTeparypHHX JpKepenax iHpopmanii 1momo e(peKTHBHOCTI
3aCTOCYBaHHSI TNPEOIOTUYHHMX TMpenapariB, a came: iX CTHMYIIOIOUOTOo BIUIMBY Ha TPUPOIHY
MiKpodIIOpy HUTYHKOBO-KHUIIIKOBOTO TPaKTy Ta 3[JaTHOCTI PETyIIOBAaTH 1 BIAHOBIIOBATH MPOIECU
TPaBJICHHSA, BAXXJIMBUM NUTaHHSAM € JOCTI/DKEHHS 3arajlbHOrO0 CTaHy OpraHi3mMy Tryced 3a
IHTEHCHBHOIO BUKOPHCTAHHS MPe0iOTHYHOI KOpMOBOi 100aBku [13-15].

@opmyaOBaHHS MeTH. 3 ONVIIY HAa 3a3HA4YCHE, METOI0 JaHOI POOOTH € JOCIITKEHHS
e(EeKTUBHOCTI 3aCTOCYBaHHS NpedioTHka «lHaKkTHBOBaHI cyxi miyrarioHoBi Apixmxi» (ICT) Ha
IpeaMeT HOro 3JaTHOCTI MOKpAIlyBaTl TPABJIEHHS, 3aCBOEHHS KOPMY Ta BIUIMBATH Ha MOKa3HUKU
MPOAYKTUBHOCTI Ta PEIPOAYKTUBHOI 31aTHOCTI.

O0’exkT nmociigxkeHb — T'yCH OOpPOIIMHCHKOI cenekulii 3 OUIMM omepeHHsM, NpedloTHK
«InaxTuBOBaHi cyxi riyrarionosi apixmki» (ICT1) BupobnuuTBa pipmu «Enzum» (M JIbBiB).

HocnikeHHss eeKTuBHOCTI Ta Oe3neyHocTi MpebioTHYHOI J00aBKU «IHAaKTMBOBaHI Cyxi
myrarionoBl Apixmk» (ICI]) mpoBogwin Ha KIIHIYHO 310pOBOMY MAaTOYHOMY IOTOJIB’i Tryceit
OOpOIIMHCHKOI CENEeKIi 3 OUTMM OIEepeHHsAM 3a CXEMOI0, HaBeleHOw B TaOiu.l. [ns mporo Oymo
chopmoBano 1 koHTpoNbHY Ta 3 mocmiguux rpyn (mo 10 ron. y koxHii). 3acTocyBaHHS KOPMOBOT
N00aBKM TPOBOAMIM IUISIXOM 3TONOBYBaHHS iX 3 JI0JJaBaHHSAM JIO0 OCHOBHOTO parioHy. I'ycsam

KOHTPOJIbHOI TPYIH YIPOAOBXK JOCIITHOTO MEPioAy 3roI0BYyBaJId OCHOBHUM PalliOH 3T1THO HOPM.
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Tabnuys 1 — Cxema docnidy

I'pynu ryceit Kinbkicts ronis YMoOBH roziBii
Kontponbsha 10 OcHoBHuit paiios (OP)

I nocnigna 10 OP + ICI'/] i3 po3paxynky 150 rHa 1 T
II nocninna 10 OP + ICI'/] i3 po3paxynky 200 rHa 1 T
I nocninna 10 OP + ICI'/] i3 po3paxynky 250 rHa 1 T

Jlo pamioHy rycei IOCIiAHUX TPYI BIAMOBIAHO BBOAWIN M00aBKY npebioTnka «IHaKTHBOBaHi
cyxi mryrarionosi apixki» (ICI/]) y no3ax, HaBeaeHuX y cxemi gociigy (tadu. 1).

OO0k HECYYOCTI TPOBOAMIIM IIOJICHHO 3 BUPaxXyBaHHIM MAacH S€Ib 13 HACTYIIHUM BiTOOpOM
3a UM TTOKa3HUKOM Ui iHKyOarii. BinOip iHKyOaliiHMX s€Ib 1 KOHTPOJIb 3a iX 30epiraHHsIM
3aifcHIOBany moHanOinbme 1o 10 ni6. Ha mixcraBi oOmiky BH3Hauajdd MOKa3HUKH HECYYOCTi Ta
SI€YHY MPOAYKTHBHICTb.

[aKyOariiiHi SKOCTI s€Ib BU3HAYAIM 3a 1X 3aIUITHIOBAHICTIO Ta BHUBOJIOM T'yCEHST 3TiTHO
bopmy.

Metoau nocaimkenb. O0IIK HECYUOCTI IPOBOJMIIN II0JIEHHO 3 BUPAXYBAHHAM MacH s€llb 13
HACTYITHUM BiZJOOPOM 3a IIMM MOKa3HUKOM JJIs iHKyOanii. Binbip iHkyOamiifHuX s€np i KOHTPOJIb 32
ix 30epiranHsM 3/iHcHIOBaIM MoHaOLIbme 1o 10 xi6. Ha mifcraBi o6iiky BU3HaYa Il TTOKa3HUKA
HECY4YOCT] Ta SI€YHY MPOAYKTUBHICTh. [HKyOaIiiiH1 SKOCTI €I BU3HAYAIH 3a iX 3aIlTiJHIOBAHICTIO
Ta BUBOJIOM T'yCEHST 3T11HO (opmyi. Di3nuHi mapaMeTpH s€lb OL[IHIOBAIN 32 IX Macolo, JOBKUHOIO
1 IIMPUHOIO 1HAEKCOM (OpPMH, MILHICTIO Ta TOBIIMHOK IIKApIyNHd 3a 3arajbHONPUHHATUMHU
Metonukamu [8, 11]. Macy sienib BU3Ha4aau MUIIXOM 3BakyBaHHs Ha Barax SF-400 3 TouHicTIO 110
0,01 r. [nnexc Gopmu sifLg BUpaxoByBaJIU SIK BIHOIIEHHS JiaMeTpiB MO JIOBrii Ta KOPOTKiM OcsX
(BUMipH 3/IMCHIOBaM IITAaHTeHIMpKy1eM 3 TouHicTio 10 0,1 cm). ToBmMHY MIKapaaynu 3
MIIIKapaTyTHOI OOOJOHKOK BH3HAuall MIKPOMETPOM Ha TYNOMY Ta TOCTPOMY KIHISX 1 B
€KBaTOplaJIbHIM YacTUHI Al (BU3HAUEHO cepeAHe 3HaueHHS 3 TouHicTio Ao 0,01 mMm). MinHicTh
IIKapJIyId  BU3HA4Yald LUIIXOM BHUMIpY NpYXHOI Jedopmarii 3a gonomororo npuwiany [TV -2,
xoHcTpykii I1. I1. [apenko.

3 METOI0 KOHTPOJIIO 32 (1310JIOTTYHUM CTAaHOM OpraHi3My r'ycei BiA 5 rojiiB 3 KOXHOI Ipynu
B1JIOMpai KpOB JUIsl JOCIIIPKEHHS TeMaToJIOT1YHOi KapTUHU Ta BU3HAYAIU: KUIBKICTh €PUTPOLUTIB
Ta KOHIIEHTpAIIl0 TeMOIIOOiHy — 3a JOMOMOrow eputporemomerpa M-065, 3arampHuii 61710k
cHpoBaTKu — pedpakTomerpuyHo [16].

biomeTrpruuny 00poOKy OTpUMaHOro IIU(PPOBOro MaTepiaay MPOBEIECHO METOAOM BapialiifHOi

CTaTUCTUKHU, BpaxoByroun kputepiit CThIOEeHTA.
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JI71s1 O1iHIOBaHHSI BIPOTITHOCTI OTPUMAHHX PE3Y/IbTATIB — CEPEIHIX apU(PMETHUIHUX BEIIMUNH

(M), moxubku cepeHbOro apuPMETUIHOro (£ m) Ta BIpOTiIHOCTI PI3HHUILB MK TOCIIIKYyBaHUMH

cepennpoapupmernyHuMu  BenmnunHaMu  (P) Oyge BHKOPUCTaHO CTaHJAPTHY KOMII IOTEPHY

MaTeMaTHYHO-CTAaTUCTHYHY mporpamy “Microsoft Excel”. Pi3Huito mMix cepenHiMu 3HaYEHHSIMH

BB@XAJIM CTATHCTUYHO BiporigHoto npu P<0, 05 (*), P<0,01 (**), P<0,001 (***)[17].

Bukiaag ocHoBHoro marepiajay. Ilin yac ekcrepuMEHTaTIbHUX HAyKOBUX JIOCIHIKEHb

BCTaHOBJIEHO e(eKTUBHICTh 3acrocyBanHa mpebiotuka ICI]] Ha mOKa3sHUKM HeECy4docTi Ta

1HKYOaIiifiH1 SKOCTI MAaTOYHOTO MOTOIB’ s OOPOIIMHCHKUX OUTHX Tycel (Tadir. 2).

Hatikpami moka3HHKW Big3HaueHO y ryceit Il rpymm, cepemaHs HECyUiCTh SKMX CTaHOBHUJIA

40,8 . seup, mo Ha 4,9 % nepeBaxanu KOHTpoIbHUX aHaoriB (p < 0,05). Sleyna npoxyKTUBHICTh

rycok I, III rpyn Oyna menio Hrk4oro i cranoBmia 39,1 1 39,5 wT. siets BiAMOBIAHO.

Tabnuya 2 — Iloka3HUKH HECY4OCTi MATOYHOTIO NOroJiB’#a rycei (M+m, n=10)

TpuBaiicTb ] Cepenns maca
I'pyna ] CepenHs HECYUICTb, IIT. €MD
SHLEKTIaaKH, 110 STAILA, T
KonTponeHa 96 +4,80 389+1,10 153,5+2,30
I 98 + 4,90 39,1 £1,50 157,6 £ 2,20
II 103 +5,20 40,8 +£1,60* 156,1 + 2,40
111 96 £5,10 39,5+ 1,30 158,2 + 2,60

Ipumitka: * — P <0,05; ** — P <0,01; *** - P <0,001

HaifHmxuum neil mokasHuK OyB Y KOHTPOJBHIM rpymi — 38,9 mT. semp, npu cepeaHiil Maci
sttt — 153,5 .V nocnigHux rpymnax 1ei nokasHuk OyB y Mexax 156,1-158,2 r.
OuiHKy sieyHOi MPOJYKTHBHOCTI BHMBYAJIM IUISAXOM B3ATTS HPOMIPIB si€lb (JOBXKUHH 1

IIMPUHHU), 32 SIKHMU BU3HAYalU 1HACKC Gopmu sienb. [HAekc Gopmu siflis 3HAXOAUBCS B MeEXax

HOpMU — BiTl 65,4 % 10 66,4 % (Tabm. 3).

Tabnuysa 3 — @iznuni napamerpu seub (M+m, n=10)

JloBxuHa s, [upuna siius, Minsicts ToBmuHa Tanexc Gpopmmu,
I'pyma MM MM HIKapaTyIIH, IIKapaTYIH, MM %
Kr/MM?
KonTponsna 85,2+ 0,15 56,3+ 0,19 2,14+0,4 0,51 +£0,4 66,1
I 84,6 0,19 55,7+0,16 2,11+0,7 0,46 +0,4 65,9
II 85,8+0,15 57,0+0,17 2,17+0,8 0,57+0,3 66,4
111 84,4+0,14 55,2+0,14 2,15+0,3 0,49+0,5 65,4
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3acTocyBaHHs TIpebioTHKa «IHaKTHBOBaHI CyXi TJIyTaTIOHOBI IPIXKIKI» y TOMIBII Tycel Maio
MO3UTHUBHUH BIUIMB Ha TOBIIMHY 1 MILHICTh IIKAPATYIH, IPOTE BiPOTiTHOI PI3HUII MIXK I'pyllaMH HE
BiJJ3HAYCHO.

Mu Takox mociimkysanu BB ICIJl Ha iHKyOariiiHi SIKOCTi, Pe3y/IbTaTh SKUX HABEACHO Y
Tabn. 4.

JlocmimkeHHsT 1HKYOAIIMHUX SKOCTEH sI€llb MOKa3ye, [0 HAWBWINA 3aIlIiIHIOBAHICTh Oyna y
rycok Il gocninnoi rpynu — 87,2 %; y 11 Il rpynax 1eii moka3zHuk 3HaxoauBcs B Mexax 84,1-84,3

% 1 HalHIKYMM OyB y KOHTpoIbHIN rpyri — 80,2%.

Tabnuys 4 — Pe3yabratu inky0auii rycsauux sieub, %

I'pyna 3aruTiIHIOBaHICTh Bugiz rycenst 30epeKeHICTh
KonTpoins 80,2 70,1 93
I 84,1 74,1 96
I 87,2 75,4 99
11 84,3 73,2 97

BuBin rycenmsr naiiBummMm OyB y II rpymi i cranoBuB 75,4 %. Hailinmwkunmm neii Oys
MOKa3HUK y KOHTpoibHiM rpymi (70,1 %), y I ta Il rpymax Bin OyB Ha piBHi 74,1 1 73,2 %
BIJIITOBITHO.

30epexeHICTh Iycell yciX AOCHIIHUX Tpynl Oyaa JOCUTh BUCOKOIO, OIHAK HANBUILOK BOHA
Oyna takox y Il rpymi (99 %), a HaitHHKYOI0 Y KOHTpOIBHI# (93 %0).

VY pesyabTari 10CiHKeHb BCTAHOBJICHO, 110 3aCTOCYBAHHS B TOMIBII IOPOCIIOTO CTajaa rycei
y NPOAYKTHBHMH MNepioJ KOpMOBOi 100aBkM «IHakTHBOBaHI cyxi mryrarioHoBl apixkmxki» (ICTI)
MO3UTHUBHO BIIMHYJIO Ha MOKa3HUKH IX HECYUOCT1, BUBOJUMOCTI Ta 30€peKEHOCTI B YCIX TOCIITHUX
rpynax. IIpore Halikpami pe3ynpratu cnocrepiranu y ryceit 1l rpymnu, skum sronoyBanu ICT/I y
1031 200 /T KoMOIKOpMY.

HailiBaxxnuBimum 00’€KTOM IHTEp €pHHMX JOCTiIKEeHb € KpoB. BoHa Bimirpae y
KUTTEAISIIBHOCTI OpPraHi3My BEJIMKY pojib Ta 3B’S3y€ BCl TKAHWHU 1 OpraHu, MepEeHOCUTH MOKUBHI
pedoBHHU Ta KuceHb. OCHOBHI TOKa3HWKH, 32 SIKUMH BHBYAIOTh BIIACTHBOCTI KpOBi: ii 3araibHa
KUTBKICTb, CKJIAJ (KITBKICTh €PUTPOIUTIB, BMICT TEMOTIIO0IHY Ta 3arajibHOTO O1IKY) [17].

3 METOI0 KOHTPOJIIO 3a (i310JI0TIYHUM CTAaHOM OpraHi3My ryceit BiJ 5 rojiB 3 KOXKHOI Ipymnu
MU BiIOMpanu KpOB Il JIOCHIPKEHHS TeMaToNOTiyHOi KapTUHH. IIpoTarom excrnepumMeHTy Mu
JOCHIIMIIA 3MIHM 3arajibHO1 KIJIbKOCTI €PUTPOLMTIB, BMICTY T'€MOINIOOIHY Ta 3arajbHOro OUIKY

CHUPOBATKH KPOBI, IKI HaBEJIEHO y TaoIl. 5.
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Tab6nuysa 5 — TemaTogoriuni Ta 6ioXiMiuHi mokasHuKH KpoBi ryceid (Mtm, n=5)

[epioan I'pyna
KonTpons I I I
I'emorno6iH, r/1
[IponykTuBHUII epion 158,440,104 162,7+0,111 169,5+0,191* 163,1+£0,123
He npoxykrusHuit epiox 155,3+0,151 158,9+0,105 163,7+0,164* 156,7+0,147
Epurpormru, T/n
IIpoxykTuBHUI MIepiox 4,43+0,008 4,51+0,012 4,56+0,018 4,52+0,019
He npoxykruBHHit epiox 4,41+0,010 4,50+0,017 4,50+0,013 4,42+0,021
3aranpHuit 010K, T/
[IpoxykTuBHUIL TIEpion 54,9+0,129 57,6+0,117 58,0+0,148* 57,840,119
He nponykrusHMiA iepion 54,0+0,118 57,0+0,123 56,9+0,156* 57,1+0,123

Tpumitka: * — P <0,05;

I3 nanux Tabnuii 5 BUJHO, IO TEMATOJIOTiYHI MOKA3HUKH T'yceil BiAMOBimamu ¢i3ioaoriyHum
HopMaM. Pe3ynbTaTu Hammx AOCHIKEHb MOKa3aly, 10 3aCTOCYBAaHHS PI3HUX A03 Mpe O10THYHOI
KOPMOBOi J10OaBKM y palliOHaX MaTOYHOIO IOTOMIB’S HEOJHAKOBO BIUIMBAIOTH HA I'€MaroJIOTIuHI
MMOKa3HUKH KPOBI, OHAK PI3HHIISI MK TPyIaMu OyJia HE3HAYHO¥O.

Hamu Big3HaueHo, M0 y TPOAYKTUBHUI Nepiof 30UTBIIYEThCS KUTBKICTh EPUTPOIMTIB,
reMonIo0iHy Ta 3arajbHOTO OLIKY B MOPIBHIHHI 3 HE IPOAYKTUBHUM MEPiOA0M.

Crig BiI3HAYMTH TAKOX, 110 B opraHi3mi ryceii Il rpymnu, sikum 3romosyBanu ICI/] 200 r Ha
1 T koMOiKOpMy MOKa3HUKHU remMorio0iny Oynu Bumumu 7,0 % y nponykruBHuil nepioxn ta 5,4 % y
He MpOAYKTUBHUMN nepiof. KimpkicTh epuTpouuTiB Oyna BUIO Ha 2,9 % y NpOayKTUBHUM HEpIO.
Y He NpOoAyKTMBHHMH TepioJ] LI TMOKa3HUKU Oylu Jelo HIWKYMMHU. 3arajdbHUi OUIOK Yy
nponyKTUBHUH nepioa OyB BumuM II rpyni Ha 5,6 %, y He nponykTuBHUH Ha 5,4 %.

BBenennss no pamiony npeb6iotuka ICIJ] y nmo3it 200 r/T xopMy CHPHSUIO MOMIMILIEHHIO
OLIKOBOTO OOMIiHY, MIOCHJICHHIO OKUCHO-BIJIHOBHUX PEAKIH 1, SIK HACIIIOK, MO3UTUBHO BILTUHYIIO
Ha XUTTE3AATHICTh 1 MPOAYKTUBHICTh I'yceil. BpaxoBytoun ¢i3ionoriyHui cTaH NTHI JOCHTITHUX
IpyIH, FeMaToNIOTIYHI MOKAa3HUKH iX KPOBI 3a 3T0OZOBYBaHHS MPeOIOTUYHOI JOOABKH, AOLUIBHUM €
BUKOPHUCTaHH#A y panionax marounoro craga ICIJ] 13 po3paxynky 200 r Ha 1 T kopmy.

BucHoBku. Buiii noka3HMKM HecydocTi BifzHaueHo y rycedl Il mochimnHoi rpymnwu, siki
cioxuBaiu koMOikopMm i3 BMictoM ICTJl y no3i 200 r/T cepennst HecydicTh kUX craHoBuia 40,8
IIT. S€lb, IpU cepeanii maci aiug 156,1 r ta TpuBanictio sinexnagku 103 nobu, mo Ha 4,9 %
nepeBakaiu KOHTposibHUX aHajoriB (p < 0,05). Sleuna nmpoayktusHicTh Tycok [ 1 III rpyn Oyna
JIENI0 HIDKYOHK0 1 BiAnmoBigHO ctaHoBmwia 39,1 ta 39,5 mt. senp. HaltHmxunM 1iei mokasHuk OyB y
KOHTpPOJIBbHIHN Tpymi — 38,9 1T. sienp, npu cepeaniii Maci sins — 153,5 r ta TpuBajiicTio sfliekIaaku
96 ni6. ¥V I ta Il nocnigHux rpynax cepeans Maca i Oyna y mexxax 157,6-158,2 1.
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3a pe3ynbpraTaMu 1HKYOAaIlii TyCsSYuX si€lb Kpallll TOKa3HUKHU 3aIljTiTHIOBAHOCTI OyJIM TaKOXK Y
IT mocmimuii rpyni (87,2 %), Ta Oyau BUIIMME BiAMOBiIHO HA 7,2 % BiJ KOHTPOJHHUX AHAJIOTIB,
BUBi TyceHsAT OyB kpammuMm Ha 5,3 %. BBemenns no pamiony mnpebiotuka ICIJ] cmnpusiio
MOJIIMIIEHHIO OOMIHY PEYOBHH, MPOIECH KPOBOTBOPEHHS, MOCHIICHHIO OKUCHO-BITHOBHUX PEaKIIii
i, IK HACIIJOK, MO3UTHBHO BIUTMHYJO Ha KHTTE3IATHICTH 1 MPOMYKTHBHICTH ryceil. BpaxoByroun
¢bizionoriyHUi cTaH Tycei MOCHiAHHUX TPy, TeMaTOJOTiYHI MOKAa3HUKHU iX KPOBI 3a 3r0JJOByBaHHS
npe6ioTHIHOT KOPMOBOi JJOOABKH, JOLIIBHAM € BUKOPHCTAaHHS y panioHax marodnoro craga [CIJ]

13 po3paxyHky 200 r/T kopmy.
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Biookpemnenuii nioposoin Hayionanbhoeo ynieepcumemy 6iopecypcis i

npupoookopucmysants Yxpainu "Hidcuncokuii acpomexuiunui incmumym”

Annomauia. Jlinitina oyinka Kopis-nepgicmox npogoounacsi 3a 9-0anbHON WKATLOI0.
Jocnioocysanucs onucosi o3Haku, SKI Xapakmepusyloms Mop@onociuni saxocmi @umeni. Y
pesyivmami 00CniodiceHb OVI0 6CMAHOBIEHO ICHY8AHHA OO0CMOBIPHOI CNiBGIOHOCHOI MIHAUBOCMI
MIJHC OAHUMU OYIHKU ONUCOBUX O3HAK BUMEHI ma mpuganicmio scumms kopis. Ilokaznuku oyinku 3a
NPUKDPINIeHHs. NepeoHiX YACMOK 6UM 'Sl mMad BUCOMOI 3AOHIX HO3UMUBHO CHIBBIOHOCAMbCA 3
MPUBANICIIO HCUMMSL KOPI8 OYIHIOBAHOI nopoou 6 o0b6ox cmadax. 13 spocmaunusam OyiHKu 3a yi
O3HAKU BCMAHOBNIEHO AHANO2IUHe 30iNbUleHHs MPUBATIOCMI JCUMMS  KOpi8 3  Kpawumu
pesynomamamu oyinoxk y 8-9 oanie (2534-2774 ma 2511-2747 owuie). Tpusanicmv sxcumms Kopis
3HAYHOIO MIPOIO0 NOYUHAE 3POCMAMU PO3NOYUHAIOYYU 810 OYIHKU 3a O3HAKY ‘“‘YeHmpanvHa 36 a3ka’’
8i0 wecmu 6anis i suwe. Y xopis 3 oyinkamu 6-9 dbanie mpusanicmo scumms ckaanra y cmaoi IHCIT
“Ilickiscoke” 2699-2835, a y cmadi TOB “Mnuniecokuii komnnexc” — 2578-2714 ouis. Tpusanicmo
ACUMms MeaApuH 3 oyinkoio 2nubunu eumeni 6-9 6anis y xopie cmaoa IICII “Ilickiecvke” cknana
2592-2794 ouis, a cmaoa TOB “Mnuniecokuii komnnexc” 2473-2707 ouis. Jlinitini o3naxu, 6io aKux
3anexcums mpueanicms QYHKYIOHATLHO20 HCUMMS KOPIB, MONXCYMb OYMuU GUKOPUCMAHT ) AKOCMI
Henpamux npeouKmopie paHHbo2o 0060py Kopig-nepaicmox Ha 008201iMms.

Knrwowuosi cnoea: ykpaincbka uep8oHO-psaOA MONOYHA, NIHIUHI O3HAKU MUNY, CeNeKyis Ha

006201TMmMA, MPUBATICMb HCUMMSL, O3HAKU BUMEHI KOPIB.

Abstract. Linear estimation of firstborn cows was carried out on a 9-score scale.
Descriptive linear traits of the type, characterizing morphological features of the udder were
studied. During the study, it was established the significant correlational variability between grade
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data of the udder descriptive traits and cows’ lifetime. Indicators of the assessment fore udder parts
attachment and the height of rear parts positively correlated with the cows’ lifetime of assessed
breed in both herds. With increasing scores for these type traits, a similar rise in the cows’ lifetime
with better assessment results on 8-9 scores (2534-2774 and 2511-2747 days) was found. Lifetime
of cows began to increase significantly, starting from the grade for linear type trait "central
ligament" from 6 scores and above. The duration of animals’ life with an udder depth assessment 6-
9 scores in cows of the herd PSP "Piskivske" amounted to 2592-2794 days, and the herd of LLC
"Mlynivskyi compleks® 2473-2707 days. Linear type traits that determine the functional lifetime of
cows can be used as indirect predictors of early selection of firstborn cows for longevity.

Key words: Ukrainian Red-and-White dairy, linear type traits, selection for longevity,
lifetime, cow's udder traits.

ITocTanoBka npodaemu. Hapasi y MOIOUHOMY CKOTApCTBI CBITY icHY€ mpobiema i mossirae
BOHA y CKOPOUYCHHI IMPOIYKTUBHOTO BiKY, SIKHIl HA3UBA€ThCS NOBrOMiTTSM [1]. JloBromiTrs ckiagHo
OLIIHUTH, TOMY IIO OTpUMAaTH (aKTHYHI JaHI MOXKHA JIUIIE Ticis BHOYTTS KOPOBH i3 CTaja, IO
CYTTE€BO OOME)XY€ MOXIIMBOCTI OLIHKHA TBAPUH HA PAHHBOMY €Tarll IXHbOTO HMPOJYKTUBHOTO >KUTTS
[2].

AHaJi3 ocTaHHIX AociailkeHb i myOaikauniil. [0J0BHMM YMHHMKOM, SKMM HE CIpHSE
e(eKTUBHIN CeJIeKIIil Ha JIOBTOJIITTS, € HU3bKa YCIaJKOBYBAaHICTh O3HAK, SIKI HOTO XapaKTepU3yrTh
[3]. Hapasi, o0 HaOMM3UTH BHPIIIEHHS MPOOJIEMH JOBIONITTA, YWCICHHI JOCIHITKEHHS
30CEepEeKYIOThCSl Ha MOILIYKY aJbTEepHAaTUBHUX METOAIB 0€3M0CepeHbOr0 OLIHIOBAHHS TBapuH 3a
JOTIOMOTOI0 HEMPSIMUX TPETUKTOPIB TEHETUYHO KOPEThOBaHUX O3HAK, SIKI MOYKHA BH3HAYUTH I HA
MOYaTKy IPOAYKTUBHOTO KUTTSI TBAPUHU Ta K1 MalOTh JOCTATHIO /U1 €()EKTUBHOI CENEKIIil CTYIIHb
ycnaakoByBaHocTi [4]. Y 1bOMy acmekTi JOCHIDKEHHSIMHU JIOBEAECHO, IO A0 e(EeKTUBHUX
NPEIUKTOPIB JIOBIOMITTA BIAHOCATBHCS O3HAKM €KCTEp €PHOTO THITY, SIKI JOCTAaTHbO IPOCTO
BHUMIPIOIOTHCS, a00 OLIHIOIOTHCS BI3yaJlbHO, a 1H(OpMaIlisl PO MOKa3HUKH JIIHIKHOT KiIacu@ikarii
YK€ JOCTYyIMHA Ha nepios 2-4-ro Micslls Mepioi Jlakrauii Koposu [5].

BuxopucraHHs MeETONMKH JTiHIHHOT Kiacudikamii y CeNeKIiifHOMy TpoIeci OI[IHKH
YKpaiHCBKUX MOJIOYHMX TOPiJ] 32 eKCTep €PHUM TUIIOM [6] m03BOJIsiE BUSBUTH OakaHUI pO3BUTOK
OMMCOBUX O3HAK, BIJ SIKUX 3aJI€KUTh TPHUBAJICTH KUTTA KOPiB, 1100 BpaxoByBaTH iX B Ipolieci
nobopy Ta miaoopy.

®opMyJIIOBAHHA MeTH. Y 3B’S3Ky 3 LIUM, METOI0 HAIIMX JOCHiIKeHb CTaJ0 BHUBYEHHS

3aJIeKHOCTI TPUBAJIOCTI JKUTTS KOPIB YKPATHCHKOI 4EpBOHO-psI00T MOJIOYHOI MOPOAM BiJ PIiBHS
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OIIHKM JIIHIWHUX O3HAK, SIKI XapaKTepU3yloTh MOP(OJIOTIuHI SKOCTI BUMEHI y 3aralibHii cucTeMi
TiHIAHOT KiTacuikaiii ekcTep’ €pHOTO THUITY.

Bukiaaa ocHoBHOro marepiany. HaykoBo-BHpOOHWYI JOCHIKEHHS MPOBENEHI Yy CTaaax
nignpuemMctB Pomencokoi ¢imii TOB «MnuHiBcbkuii KoMIuieke» PomeHcbkoro paiiony CyMchbKoi
o6mnacti Ta I1CII mieminnoro 3aBony “IlickiBcbke” baxmaribkoro paiiony UepHIriBcbkoi 00acTi 3
PO3BECHHS YKpATHCHKOT YepBOHO-psI00i MOiouHOI mopoxu. OIiHKa eKCTep'epHOro TUITYy KOpiB-
MEPBICTOK MPOBOAMJIACS 33 METOAMKOIO JiHiMHOT kimacudikamii [7] y Bimi 2-4 MicsmiB micnus
OTEJIEHHS 3a 9-0abHOI0 IMIKAIOK 3 JIIHIHHUM onucoM 18 ommcoBuX crareil excrep'epy. Y gaHOMY
JOCJTIPKEHHI BUKOPUCTAIH OILIIHKY YOTUPHhOX MOP(OJIOTIYHUX 03HAK BUMEHI.

JlociKeHHsT OTIMCOBHUX O3HAK E€KCTEep €PHOTO TUIY KOPIiB-TIEPBICTOK, SIKI XapaKTepU3YIOTh
MOpP(OJIOTIUHI BIACTUBOCTI BUM 51, 3aCBIIYIIIN ICHYBaHHS CTaTHCTUYHO JOCTOBIPHOI CIIBBIAHOCHOI
MIHJIMBOCTI MK JaHUMH OIIIHKHU OMMCOBUX O3HAK Ta TPUBAJICTIO )KUTTS TBAPHUH.

[lepmia i3 JiHIMHMX O3HAK, sKa OI[IHIOE CTaH MOJIOYHOI CHCTEMH KOpIiB — MIIHICTh
MPUKPITUICHHST TIEPEIHIX YaCTOK BUM’Sl JI0 4YepeBa KOpoBH. SIK MOKa3yrOTh pe3yibraru (Tadil.)
MOKA3HUKH OIIHKHK 3a MPHUKPIIUICHHS TEpeNHiX YacTOK BHM S TIO3UTHUBHO CIIBBIIHOCSATBHCS 3
TPUBATICTIO XKHUTTS KOPIB OI[IHIOBaHOI MOpoaud B 000X MiIKOHTPOIBHUX cTanax. I3 3pocraHHsIM
OLIIHKK 3a JaHy O3HAKy CIOCTEpIrajliocsi aHaJoridyHe 3pOCTaHHS TPUBAJIOCTI KHUTTS KOPIB 3
KpaliMH pe3ylibTaTaMH OIiHOK y 8-9 OamiB. B3arami, po3movYrHA0YM 3 OI[IHOK Y IT'SITh-ICB’ STh
0aJiB KOPOBM BUKOPUCTOBYBAJIUCS y CTa/IaxX MiIJOCTIIHUX TOCIIONAPCTB SIK HaiioBIie — 2574-2774
aai y TICIT “IlickiBeceke” Ta 2456-2644 nui y TOB “MiuniBchkuil kommiekc”. IcHyBaHHs
3aJISKHOCTI TPUBAJIOCTI JKUTTS KOPIB BiJ PIBHS OLIHKH 3a O3HAKY NMPHUKPIIMJICHHS MEPeAHIX YacTOK
BUMEHI 3acBilUy€ OTpMMaHa BHCOKOJOCTOBIpDHA pPI3HMISI MK KOpOBaMM, IO OyIM OLIHEHI
MaKCHUMaJIbHUM Ta MiHIMaJIbHUM Oanamu, sika ckiana y craai [ICII “TlickiBcbke” y cepenHboOMy
795 nuiB (P<0,001) ta 741 nens (P<0,001) y ctaai TOB “MnuHiBcbKuit KOMILIEKC .

3a OILIHKOIO CIIBBIIHOCHOT MIHJIMBOCTI OMMCOBOi O3HAKU “‘BHCOTA MPHUKPIIJICHHS BUMEHI
3337y” Ta TPUBAIICTIO XUTTS KOPIB TaKoXK ICHYE MNPSAMOJNIHIMHUN 3B'S130K. IlokasHUKM OLIIHKHU
CBIJTYaTh, 1[0 TPUBAIICTH KUTTSA KOPIB PO3MOYMHAE ICTOTHO 3POCTATH 3aJIEKHO BiJl CEPeNHBOT (I ATh
0ainiB) 40 BHCOKHX OIIIHOK (CiM-ZIeB’sTh OaiiB), mo ckiano 2372-2747 (IICIT “IlickiBchke™) Ta
2245-2622 nui (TOB “MnuHiBCchkHil KoMIUTeKe”). Pi3HUIM 32 TPUBAICTIO JKUTTS KOPIB 3aJI€KHO
Bl PIBHS OIlIHKK BHSBUJIACh JOCUTH ICTOTHOK Ta BHUCOKOJOCTOBIPHOIO MiX MiHIMAJIbHUM Ta
MakcUMalbHUM 3HaueHHsAMU 1 ckiana y crami [ICIT “IlickiBebke” 779 nui (P<0,001) Ta y craai
TOB “MnuniBcbkuii komruieke” 684 mui (P<0,001).

PiBeHp MOKa3HUKIB OLIHKHM IEHTPAIbHOI 3B’A3KH IOKa3ye, IO TPUBAIICTh JKUTTS KOPIB
OIIIHEHOT MOPOJU 000X CTaJ 3HAYHOIO MIPOIO MOYMHAE 3POCTATH PO3MOYMHAIOYM BiJl OI[IHKH IIICTh
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OamiB 1 Bumie. [Ipy oMy TPUBAICTh XKUTTS KOPIB 3 OIliHKamu 6-9 GamniB ckiana y craai [ICII
“IlickiBcbke” 'y Mexax 2699-2835 nuiB, a y crami TOB “MnuniBchkmii komruieke” — 2578-2714
nHiB. JlocToBipHA PI3HUI 32 TPUBAIICTIO KHUTTS 3aJE€KHO BiJl OIIHKH 32 PO3BUTOK IIEHTPAIBHOT
3B’SI3KM 'y MeXax MopiBHAHBb 1-9 Ta 5-9 OGamiB ckimana y craai TICIT “IlickiBceke” 881 meHb
(P<0,001) ta 263 nmui (P<0,001) ta y cragi TOB “MnuHIBCbKHN KOMIUIEKC BIAMOBITHO 792
(P<0,001) 1 248 mnuiB (P<0,01).

[mubuna BUMEHI — po3TallyBaHHS HOro JHA BiAHOCHO MiAJIOTH, € JOCHTb BaXIJIMBOIO SIK
(YHKIIOHAJLHOIO, TaK 1 TEXHOJOTIYHOIO O3HAKOK MOJIOYHOI XyI00M B CHCTEMIi JIIHIHHOI OIIIHKH
tumry. HaBeneni naHi TaOiuill CBiyaTh, IO KOPOBH 3 BHCOKO PO3MIIIICHHM BHUM’SIM, OIIHCHHM Y
mricTe OamiB i BUIIE, 3HAYHO PiJIIE MiIAAI0THCA pU3UKaM OyTH TPaBMOBAaHMMHM, TOMY W BIITIOBITHO

JIOBIIE BUKOPUCTOBYIOTHCS Y CTaIi.

Taonuysa - 3aneKHiCTH TPUBAJIOCTI JKUTTA KOPIiB BiJ piBHSA OLIHKH JiHIHHNX 03HAK BUMeHI

I1CII “IlickiBchke” TOB “MiuHIBCbKHI KOMILIEKC”
bamu n n
roJiB % (ESE) roJiB % (255
nepeHe NPUKPITUICHHST BUMEHI
1 2 0,9 1979+125,8 4 21 1903+98,7
2 2,1 2056+97,6 8 41 1948+82,3
3 34 2168+86,5 12 6,2 2094+71,5
4 15 6,4 22324684 21 10,7 2166+46,2
5 35 14,9 2394+59,2 41 21,0 2263+40,4
6 48 204 2484+51,5 33 16,9 2357+46,1
7 58 24,6 2574+42.6 39 20,0 2456+53,5
8 42 17,9 2692+45,2 24 12,3 25344573
9 22 94 27741614 13 6,7 2644+71,2
BHCOTA IPUKPITUICHHS BUMEHI 3331y
1 13 1968+98,5 5 2,6 1938+94,6
2 1,7 2025491,3 9 4,6 1977+84,1
3 3.8 2144+82.6 14 7,2 2116+73,3
4 12 51 2204+72,3 22 11,3 2166+46,2
5 37 15,7 2372+61,4 41 21,0 2245+41,6
6 51 21,7 2466+54,6 35 17,9 23344455
7 55 234 25544+48,3 36 18,5 2448+52.1
8 46 19,6 2661+44.5 22 11,3 25114584
9 18 7,7 2747+69,2 11 5,6 2622+81,3
HEHTpabHa 3B’ s3Ka
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1 13 1954+106,3 3 15 1922+98,8
2 17 2067+108,2 4 21 1985+97,6
3 38 22594923 7 3,6 2141£71,2
4 12 51 2447+89,6 14 7,2 2327+57,4
5 37 15,7 2572+58,5 28 14,4 2466+62,7
6 51 217 2699+38,4 39 20,0 2578+43,3
7 55 234 2782+28,2 47 24,1 2658+39,7
8 46 19,6 2794+25,6 40 20,4 2669+36,4
9 18 7,7 2835+58,4 13 6,7 2714+59,6
rMOMHa BUMEHI
1 2,6 1922+97,6 8 41 1855+83,3
2 8 34 2077+89,4 10 51 1969+78.,4
3 19 81 2166+74,3 22 11,3 2034+61,3
4 29 12,3 2277+58,3 24 12,3 2163+58,6
5 38 16,2 2496+44,3 26 13,3 2362+62,1
6 36 15,3 2592+33,7 34 17,4 2473+35,5
7 42 17,8 2687+28,5 36 18,6 2577+40,4
8 38 16,2 2774+35,8 25 12,8 2646+59,2
9 19 81 2794+77,5 10 51 2707+82,0

TpuBamicTp XHUTTS TBapHH 3 OLIHKOIO TIMOMHM BHMEHI 6-9 OamiB y xopiB crama [ICII
“ITickiBchke” cknana 2592-2794 nuis, a craga TOB “MnuniBcbkuii koMiuieke” - 2473-2707 nHiB.

[Tpo 3anexHiCTh TPUBAJIOCTI KUTTS KOPIB BiJl OLIIHKHU 3a CTaH IMMOMHM BUMEHI CBIIUUTh
BHCOKOJIOCTOBIpHA PI3HHUIS Yy MeXax MOpiBHAHb 1-9 Ta 5-9 GamiB, sxa ckiana y crami [ICII
“ITickiBebke” 872 nui (P<0,001) ta 298 guiB (P<0,001) ta y ctagi TOB “MnuHIBCbKUN KOMILIEKC™
BiamoBiaHo 872 (P<0,001) i 345 auis (P<0,001).

BucHoBKH. BcTaHOBIICHO CHIBBITHOCHY MIHJIMBICTb, Y MEKaX OLIHKU 9-TH OasibHOI ILIKaJH,
MDK JTIIHIMHUMHM O3HAaKaMH, sIKI XapaKTepU3ylOTh PO3BUTOK BHMEHI, Ta TPHUBAJIICTIO JKUTTS KOpPIB
YKpaiHCBhKOI 4epBOHO-Psi00i MOsIouHOI Topoan. KoskHa 13 OMMCOBUX O3HaK BUMEHI KOPIB YMHUTH
JOCTOBIPHU BIIJIMB HAa TPUBAIICTh XKUTTS TBAPHH 3 PI3HOIO MIHJIMBICTIO Y MEXaX KOHKPETHOI CTaTi.
JliniiiHi O3HAaKM BUMEHi (MPUKPIIUIEHHS MNEpeAHIX Ta 3aJHIX YacTOK, IEHTpaJbHa 3B’sI3Ka Ta
mOrHa), B SKUX 3aJ€KUTh TPUBAIICTh (PYHKLIOHAIBHOTO SKUTTS KOPIB, MOXYTh OyTH

BUKOPHUCTaH1 y SKOCT1 HETIPSAMUX MPEAUKTOPIB paHHHOTO J0OOPY KOPIB-MIEPBICTOK HA JOBIOJITTS.
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JAEAKI ACIIEKTH I'OAIBJII
MOJIOAHAKY OBELB ITIOPOAU JIAKOH B YMOBAX INOA1JIJIA

Hegizyn A.T., 00kmop cinbCbKo20Cno0apcvLKux HaAyK, npogecop
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Incmumym meapunnuymea cmenosux paviorie imeni M. @. leanosa «Ackanis-Hoea»
—  Hayionanvhuti naykosuti cenekyitino-2eHemuyHull YeHmp 3 8i4apcmed
IHonsko JLIL., kanouoam cinbcbKo20Cno0apcbKux HaAyK

ponko |yuda@ukr.net

3axnao euwoi oceimu «I100inbcokull depaicasHull yHigepcumen

Anomauia. Y me3ax suceimieHo NUmManHsa ocoonusocmeti 200i6i MONOOHAKY 08elb NOPOOU
JIGKOH 8 yMo8ax eupobHuyo-komepyitinoi ¢ipmu (BK®) «lliniepum» Kam ' sneysb-Ilodinbcbkoco
pationy XmenvHuyvkoi obnacmi. Ilpu eusuenni yb020 NUMAHHA BUKOPUCMAHO Mamepianu
BUPOOHUY020 I 300MEXHIUHO20 O00NIKY 20Cnooapcmea, 00caiodcenus npogoounucs y 2023-2024
poxax. [na eugueHHs pieHsA 200i8li MONOOHAKY 08eyb BUKOPUCMAHO AHANIMUYHUL, 2pagiunuil i
NOPIBHANbHUL MemoOou 00cniddiceHb. [ocnodapecmeo posmiuyere 6 30HI eKON02TUHO20 3aN08IOHUKA
«llodinbcoxi mosmpuy. Hagedena y mezax cucmema 200i61i MOJNOOHAKY 08€Yb NOPOOU JIAKOH )
3UMOBO-CMIIOBUL | NACOBUWHULL Nepioou )y 20CNo0apcmesi 3abe3neyye ix ycima NOMCUBHUMU
PeuosUHaMU, NPo WO C8I0YUMb BIONOGIOHICMb POCMY | PO3GUMKY OPIEHMOBHUM NOKASHUKAM O]
nopoou.

Knrowuosi cnosa: 200iens, jxuea maca, 1aKkoH, MOIOOHSK 08eYb, Pichl, NOPOOd.

Abstract. The theses highlight the issue of feeding young Lacaune sheep under the
conditions of the production and commercial firm (PCF) "Pilgrim" in Khmelnytska region the
Kamianets-Podilskyi district. When studying this issue, the materials of production and
zootechnical accounting of the farm were used, the research was carried out in 2023-2024. To study
the feeding level of young sheep, analytical, graphic and comparative research methods were used.
The farm is located in the area of the "Podilski tovtry" ecological reserve. The system of the
Lacaune breed young sheep feeding in the winter-stall and pasture periods in the farm, is presented
in theses. It provides them with all nutrients, which is evidenced by the compliance of growth and
devel opment with the approximate indicators for this breed.

Keywords:. feeding, live weight, Lacaune, young animals, growth, breed.
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IlocTanoBka npodaeMu. 30a1aHCOBaHAa TOIBIIS MOJIOTHSKY OBEIlb — B)KJIMBA YMOBA POCTY,
PO3BUTKY Ta iX MalOyTHBOI MPOAYKTUBHOCTI. HEMOXIIMBO MOCATTH BHCOKOi MPOIYKTUBHOCTI
TBapuH 03 MpaBWIBbHOI OpraHizamii romiBii Ta yTpUMaHHS MOJOMAHSKY, aJKe >KOJHI METOIu
CEJEeKIIMHO-TIIIEMIHHOT poOOTH O3 MOBHOIIIHHOI Ta 30aJaHCOBaHOI TOJIBII HE JAAyTh OYIKyBaHHUX
pesynbraris [1, 2].

AHaJi3 oCcTaHHIX JocjaiIxKeHb i myOdJikauii. Y cBiTi 3pocTae MOMUT Ha OBEYE MOJIOKO Ta
PO3BEICHHS MOJIOYHHX TOPiJ oBellb. [lopona 1akoH 3apa3 € OHI€I0 3 HAWKpAIUX BUCOKOMOJIOYHUX
nopix osenb [3, 4]. Ha xanb, B Ykpaini paHiiie He MPOBOIUIUCS TOCHTIPKEHHSI CTOCOBHO TOJIBII
MOJIOZHSAKY OBELlb MOJIOYHOI'O HamnpsiMy IMPOAYKTUBHOCTI. € HAayKoBI pOOOTH 3 TOIIBII MOJIOTHSKY
pI3HOrO HampsiMy HPOAYKTUBHOCTI YKpaiHChKOi cenekuii Takux HaykoBwiB sk: ITomityn L. A.,
Kocosa H. O., Kopx I. B. rain. [ 5 ]; €bpemos . B., Ceicryna M. M., Top6 C. B.[ 6 ] ta iH.

O1xe, 0COOMMBOCTI TOMIBII MOJOAHSAKY OBELb IOPOIM JAKOH MOJIOYHOTO HamlpsMy
IIPOIYKTUBHOCTI B yMoBax Iloaisist BUBYatOTHCS BHEpILE.

®opmy1l0BaHHA MeTH. MeToro Hamoi poOoTH Oyla0 TPOBEACHHS aHali3y TOMIBII
MOJIOZHSAKY OBEIb IIOPOJIU JIAKOH B YMOBaX BiBIe(hepMU IPOTATOM POKY.

Bukiiag ocHoBHoro marepiaay. Jlocnimkenns Oyno npoBeneHo B ymonax [lomimis (BKD
«[Timirpum» Kam’sHenp-Iloainecekoro paiiony XMenbHHUIIBKOT 001acTi) HA CTajAl OBELb MOJOYHOT
MOPOH — JIAKOH.

Jl1st BUBUEHHS piBHS TO/IBJI1 MOJIOAHSKY OBEIlb Oyl10 BUKOPHUCTAHO aHAJITUUHUHN, rpadiuHui
1 MOPIBHSUTbHUIM METOM JJOCIIJIKEHb.

[Ipy BHBYEHHI JaHOTO MNHWUTaHHSA OyJl0 BHKOPUCTAaHO Marepiajd BUPOOHUYOIO 1
300TE€XHIYHOT0 00JIIKY rOCroiapcTBa, AoCaiKeHHs mpoBoauincs y 2023-2024 pokax.

B ymoBax BupoOHHUYO-KOoMepIiiiHOT Gipmu «[Timirpum» (XMeabHUIBKA 007aCTh) PO3BOAATH
CTaJ0 OBeIlb MOJOYHOI MOpOAM JakoH. l'ocrmomapcTBO po3MilleHE B 30HI €KOJIOTIYHOTO
3anoBinHuKa «[loaimbebki TOBTpH». Ha BiBIedepMi 3aCTOCOBYIOThH CTiHIOBO-TIACOBHUILHUI C11OCIO
YTPUMAaHHSI.

[Topona makoH — 1e HaWkpama MoyiodHa mopoaa oBenb Dpanmii. BimmydeHHs sSrHAT
OpoBOJATH Yy Bimi 4-5 T1wxkHIB. TBapuHU JaHOI TOPOAM XapaKTEPU3YIOThCS BUCOKOIO
CKOPOCTUTJIICTIO, y Billi 7-10 MicA1iB SpOK MOKHaA rapyBaTH [7].

B ymoBax BiBepepMHU y CTPYKTYpi CTaJla OBEIb MOTOMIB’ sl MOJIOJHSIKY CTAaHOBUTH 26,6 %, a
1HIII CTaTeBO-BIKOBI rpymu 3aiimarots 73,4 %. [lepiia nmonoBrHa KITHOCTI BIBIIEMATOK MPUIAIa€ Ha
OCiHHI Micsmi. Y el mepioJ MaroK BHIIAcalOTh Ha MACOBUINI, KPIM IbOTO JalOTh JIYTOBE CiHO,

SYMIHHY COJIOMY — YBOJII0, KoMOikopmy — 100 1. CiHa)k OYMHAIOTH JIaBaTH, KOJIM BHUIIAJIE CHIT.
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HemnoBHo1tiHHa a00 HEIOCTATHS TOAIBIS BIBIIEMATOK B MIEPIOJ MIATOTOBKH iX 0 TTapyBaHHS
Ta MiJ Yac napyBajbHOI KOMIaHii MPU3BOIUTH J0 3HMKEHHS iX IUIOJI0YOCTI Ta MiJBUIIYE BiICOTOK
MEPTBOHAPOPKCHUX STHAT. Came ToMy, B IIeH Mmepioj BiBIIEMATOK TOAYIOTh JOTPHUMYIOUYHCH HOPM,
K1 3aJ1€3KaTh Bl HANPSAMY MPOTYKTUBHOCTI Ta IX dKUBOI MACH.

OCKUIbKH PICT SATHATH € HAaWBAKJIUBIIIUM 1 3aJICKHUTh BiJl BUPOOHMIITBA OBEUOTO MOJIOKA,
Jy’e BaXKIIMBO ONTHMIi3yBaT BUPOOHUIITBO MOJIOKA. YacTo BIBIIEMATKH HE OTPUMYIOTH IOCTATHBOI
KUTBKOCTI KOPMIB TIO BiIHOIICHHIO JIO KITBKOCTI SITHST, IKUX BOHU TOJIYIOTh. ¥ OUTBIIOCTI BUMAKIB
palioHd He MICTATh JIOCTaTHHOI YacTKU 3€pHAa MPOTAroM mnepmux 4 — 6 THUXKHIB JaKTalli, 110
MIPU3BOJIUTH 10 Ne(IUTy eHeprii, a 4acTo i MPOTEIHY.

3 migBUIICHHSAM (i310JOTIYHOTO HABAHTAXXCHHS BIBIIEMATOK Yy 3B’S3Ky 13 MporecaMu
BIITBOPEHHS 3pOCTAIOTH 1 HOpMHU rofiBii. Tak, ans MaTok *)HBOK Macoi 50-60 kr B mepriomy
nepiofi Jiakranii motpeba Ha 100y cknagae 1,9-2.4 k. ox. 1 200-240 r nepeTpaBHOTO MPOTEiHY.

B ymoBax BK® «[linirpum» OKOTH MaTOK MPHUIAJAIOTh Ha CiueHb — Oepe3eHb (3UMOBO -
CTiiiJIOBE yTpUMaHHs). Y Iei mepioj BiBIIEMaTKaM BpaHIli Jal0Th CiHAX JIFOIEPHU, BBEYEpi — CiHO
moniepHu (yBomo) Ta KomMOikopM — 300 r. 3 KBITHS — TpaBHS MaTOK BHTAHSIOTh Ha ITACOBHIIE.
JKuBa maca SITHAT IpU HApOKEHHI: sIpoK — 2-3 KT, OapanIiB — 3-3,5 kr (Tadum. 1).

VY nepmuii Micslb KHUTTS MOTpeda SATHAT y MOKUBHUX PEYOBHHAX 3a0€3MEUYETHCS, 5K
MPaBWJIO, 32 PaxyHOK MOJIOKa marepi. BoHO MicTUTh yci HEOOXiJHI TOXHWBHI PEYOBHHH IS

HOPMaJIbHOT'O PO3BUTKY MOJIOAHSAKY. JlMHaMiKa )KMBOI Macy MOJIOIHAKY MTOKa3aHa y Tabnuui 1.

Tabauys 1 - ImHamika »KUBOT MaCH MOJIOHSKY, KT

JKusa maca, kr SApxu bapanunku
NPY HAPOJHKEHHI 2-3 3-35
NPH BiJUTy4YeHHI 15-20 25-30
6 mic. 40 - 45 50-55
12 wic. 55-60 65-70

Y  HOBOHApOJKEHOTO MOJIOJHSAKY IIIJIYHKOBO-KHUIIKOBUM TpPaKT PO3BUHYTHUH ci1alo.
HaltiinTeHCUBHIIIMI pICT OpraHiB TpaBJICHHS CIOCTEpIraeTbcsd y TMeplll JBa MiCsIl Micis
HapoO/PKEeHHA. Y Iieil mepiosl akTHBHO PO3BHMBA€EThCA 1 pocTe Maca pyOus. Yepe3 6-8 THXKHIB Micis
HApOJKEHHS, CIIBBIJHOIIEHHS PO3MIpiB pyOLs 1 cuuyra Jgocsrae po3MipiB gopocioi TBapuHH. Pict
1 PO3BUTOK SITHAT BiJl HAPOJDKEHHS IO CTAHY JIOPOCIMX OBELb MOJIUISETHCS YMOBHO Ha JBa Mepioau

— MJCUCHUH Ta BITy4eHHS (TIEP10/1 MOAATBIIOTO POCTY Ta CTATEBOTO JTO3PiBAHHS).
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HaiiinTeHcuBHIIIE 30UTBIIEHHS >KUBOI MacH MOJIOJHSK Ma€ B HapODKEHHS 10 2-
MICSYHOTO BiKy (mepiof mifacucy). SIKicTe roniBii BiBIEMATOK Y IMEpioj MiJCOCy BIUIMBA€E Ha ix
MOJIOYHICTb, @ BIIMOBITHO 1 HA PICT MOJIOJTHSIKY.

B ymoBax BK® «Ilimirpum» sirHATAa YyTPUMYIOTBCS 3 BIBIIEMATKOIO 10 2-MICSAYHOTO BIKY,
1el mepioj] Mpumnagace Ha 3MMOBO-CTIHJIOBUNA. Y TEpIIi JIHI MICJIs HAPOHKEHHS STHATA CIIOKUBAIOTh
JIUIIIE MOJIOKO Matepi.

3 3-ro aHA micAs HApOJUKEHHS MOJIONHSK IPHUBYAIOTH 1O MOIAaHHS AEPTI SUMIHHOL
IUTIONIEHOT y BUTJISI TUTACTIBINIB (Y TOCIIOIAPCTBI € CBOS TLTIONIMIIKA 3EpHA).

[ToTiM MOCTYIOBO iX MPUBYAIOTH 10 MiATOJIBII CIHOM Ta KOHIIEHTPOBaHUX KopwmiB. [lpu
BiJUTyYEHHI STHATaM Jal0Th KOMOIKOpM, SKICHE CiHO Ta ciHax ronepHu. Ilicns 6-micsuHOrO BiKy
MOJIOJTHSIKY OBEIlb JAOTh IUTFOIIEHUH STYMiHb, CIHO Ta CIHaX — YBOJIIO.

CporogHi HaWOUIbII MOIIMPEHE BiUTYy4eHHS STHAT micis 30-IeHHOro BiKy 3 HACTYIHUM
IHTCHCUBHUM BHUPOIIYBaHHSM 13 BHKOPUCTaHHSIM KOMOIKOpMIB Ta KopMocyMmimieil. [Ipu
BUPOIIYBaHHI SITHAT paHHBOro BimrydeHHs (50 - 60 1HIB) NPOMOHYETHCS BUKOPUCTOBYBATH
KopMocyMimi HactynHoro ckiany (%): mepte suminHa (16), BiBcstHa (24) Ta ropoxoa (10),
BuciBku mmennyHi (10), GopomHo monepHoBe Tpas’sHe (15), Monoko 30upane cyxe (6), Makyxa
consmHuKoBa (8) Ta BMB/I npomucnoBoro BupooHuirrea (15).

Bimrydennst srHsIT Ha BiBIedepMi MPOBOISATH y 2-MICSIYHOMY Billi, J€ JKMBa Maca SIpOK
ckimanae 15 - 20, a 6apanmi — 25 - 30 kr. J)KuBa Maca y 6-MicS/YHOMY Billi BiZITIOBITHO CTaHOBUTH 40
- 45 ta 50 - 55kr (Tabn. 1).

VY BecHsHUN Tiepion (B KiHII KBITHS — Ha MOYATKy TpaBHS) MOJOJHSK BHUIAcalOTh Ha
nacoBuIli (pi3HOTpaB’st). Y JITHINA Mepiod, OKpiM MAcOBHUIA B PaIliOH OBEIb JOJAIOTh SUMIHHI
TIJIACTIBII — YBOJIIO.

B ociuHiii mepioJ MOIOIHSAK MOPOJY JaKOH BHUIACAIOTh HA MACOBUIII (JI0 TOSBH MEPIIOTO
CHIT'Yy), TAKOX 3T0IOBYIOTh CIHO Ta CiHax JrouepHH. [Ipu nepexo/i TBapuH Ha CTiVIOBE yTpUMaHHS
B palliOH BKJIIOYAIOTh SYMIHHI IJIACTIBLI — YBOJIIO. YBECh pIK SATHATA MalOTh BUIBHUN JOCTYH 10
CBIXO1 Ta YUCTOI BOJU.

[Torpeba MONOTHSAKY y TOXUBHUX pEUYOBMHAX 3alle)KUTh BiA BIKy, JKHBOI MacH,
CepeIHbOI000BOI0 MPHUPOCTY 1 HANpsAMy MalOyTHBOI MPOIAYKTUBHOCTI. YCi MOXHBHI PEYOBUHU
KOpPMY BUTPAYyalOThCs HA IHTEHCUBHHM PICT 1 pO3BUTOK TBapHH.

VYcmimHe po3BeIeHHS OBEllb B OUTBIIINA Mipl 3aJIeKUTh BiJl IKOCTI KOPMIB. Y CY4acHOMY
CBITI KpallliM METOJIOM T'OJIiBJIi € BUKOPUCTAHHS MOBHOPAIIOHHUX KOoMOikopMiB. IlepeBaru Takoi
TOMIBJII OBEIlb: BHCOKHI BHXIJ] MOJIOAHSAKY, BHCOKI CEpeIHbOA0O0BI MPUPOCTH Ta 3I0POBHIMA
MPUILUIL 3 MITHUM IMYHITE€TOM.
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Ha BiB1iechepmi MOJIOIHSIKY 3rO0BYIOTH KOMOIKOPM BIIACHOTO BUPOOHHIITBA, 10 HOTO CKIamy
BXOJISITh HACTYIHI cKi1afoBi (%): suminb — 32, oBec — 16, kykypyaza — 16, ropox — 16, mimeHurs —
16, mpemikc anst oBenb 1 Ki3 — 4. Y ckiag KOMOIKOPMY TaKOX JOJAlOTh MiHEpajbHI JOOABKU —
Tpukanbiidocdar ta cipky (3a IHCTpyKIi€w). Takuili ckiiag KOMOIKOPMY Ta HaBeJ€Ha BHIIC
CUCTEMa TOfiBJIi 3a0e3Ieuye MOJIOAHAK yciMa MOKMBHUMH PEYOBHHAMHU, SIKI HEOOX1IHI JJIT POCTY 1
PO3BUTKY.

BucHoBku Tta mpomno3unii. OT)xe, HaBeIeHA BUINE CUCTEMa TOMIBJII MOJOIHSKY OBEIlb
MOPOAM JIAKOH Y 3MMOBO-CTIMJIOBUM 1 TACOBUIITHUI TEPIOJM Y TOCIOJAPCTBI 3a0e3reuye iX ycima
MMO)KUBHUMHU PEYOBHHAMHM, SIKI HEOOXIJIHI JJII POCTY 1 PO3BUTKY Ta JA€ MOMKJIUBICTH IPOBOJMTH

BiJUTYYEHHSI ATHAT y 2-MiCAYHOMY Billi 3 )KMBOIO Macoro sIpok 15 - 20, a Gapanuis 25 - 30 kr.
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eporcasna yemanosa Incmumym sepnosux kynomyp HAAH Vkpainu

Anomauin. Hagedeno pe3ynbmamu 0O0CHiONHCEHb CMPecOCMIiKocmi I meniocmiukocmi
KOpi8 20NUMUHCLKOI NOpooU 8 yMO8ax mMenio8o2o cmpecy 3 Memow 8i06opy ma 3abe3neyeHHs
006pooymy meapun. CmpecocmilKicmb GU3HAYEHO 3a KOHYEHMPAYi€to KOPMU30IY 8 Kposi Nicis
CmMpeco8o2o HABAHMANCEHHS Ha Kopig. Tennocmiukicmsb 00CIONCEHO 3a 4acCmMOmo OUXAHHA,
memnepamyporo mina, iHoekcom Paywenbaxa ma koegiyienmom Jmumpicea. Pecynamopni
MEXAHi3MU OpeaHismMy y Kopié 3 Kpawjor aoanmayiinoio 30amuicmio euwi. 3okpema y xopis [
2pynu (8ucoka cmpecocmiiikicmy) inoexc meniocmivxocmi 0ye euwui Ha 18,0 3a P<0,001, a
Koeghiyienm mennosoi epasznueocmi Huxcuuu Ha 0,21 3a P<0,05, nixc 6 oononimkie Il epynu
(Hu3vKa cmpecocmitikicms). Pexomenoyemocsa 3a01a nokpawjents 006pooymy nepesazy Haoasamu
2OMUMUHCLKUM KOPOBAM 3 BUCOKOIO A0ANMAYiHOI0 30amuicmio. 3a iHWUX PIGHUX VMO8 KOpI8 3
HU3bKOIO CMpPecoCmIuKicmio 00 NIEeMIHHO20 8UKOPUCMAHHS He 3aYYamu.

Knrouoei cnosa: conuumuncoka nopooa, KOpmu3oi, CmpecocmiuKicmy, menioCmitiKicms.

Abstract. The results of studies of stress resistance and heat resistance of Holstein cows in
conditions of heat stress for the purpose of selection and ensuring animal welfare are presented.
Sress resistance is determined by the concentration of cortisol in the blood after a stressful load on
cows. Heat resistance was investigated by respiratory rate, body temperature, Rauschenbach index
and Dmitriev coefficient. The regulatory mechanisms of the body are higher in cows with better
adaptive capacity. In particular, in cows of group | (high stress resistance), the index of heat
resistance was higher by 18.0 at P<0.001, and the coefficient of thermal vulnerability was lower by
0.21 at P<0.05, than in peers of group Il (low stress resistance). It is recommended to give
preference to Holstein cows with high adaptability in order to improve welfare. All other things
being equal, cows with low stress resistance should not be used for breeding.
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IMocTanoBka nmpodaemu. OOTpyHTYBAaTH BaXJIMBICTh BiOOpPY KOPIB 32 CTPECOCTIHKICTIO 3
MeTo (opMyBaHHS CTaJ 3 BHCOKOI aJanTalliifHOI 3JaTHICTIO Ta 3a0e3nedeHHs ix 1o0polyTy B
YMOBax IN0OaNbHUX KIIIMAaTUYHUX 3MiH.

AHaJi3 ocTaHHiX pocaigxkedb i myOmikamiii. [T106anbpHI KiIiMaTHYHI 3MiHM TPU3BEIH 10
301IbIIICHHS TEMIICPATypHOr0 HaBaHTAKEHHS Ha opraHi3m kopis [5, 11]. B YkpaiHi 1ie BinOyBaeTbcs
MePEBAKHO B JIMITHI 1 CEPITHI MICSIll, KOJIM MOXXE BUHUKATH TEIUIOBHUU CTPEC, a OTXKE MOPYIIYETHCS
rOMEOCTa3 OpraHi3My, [0 HETaTUBHO II03HAYAETHCS HAa MOJIOYHIM MPOMXYKTHBHOCTI 1 (YyHKITi
BIATBOpPEHHs. TBapMHU MEHIIE CIIOXKUBAIOTb KOPMY 1 CTalOTh MeEHII akTtuBHUMH [l, 4].
BcranonieHo, 1o Bxe 3a temneparypu 35-38° C y KOpiB MPOSBISIOTHECS 03HAKH TEIIOBOTO CTPECY
Ha piBHI IOKa3HHMKIB KPOBI, 30KpeMa 3pPOCTA€ YHUCEIbHICTh JICHKOIUTIB, OCOOIMBO HEHUTPO(DIiIIB,
301IBIIYETHCS] KUTBKICTh IMYHHUX T1JI, 3HUKYETHCS TNIIOKO3a, CTa€ HU3bKUM piBeHb (ochopy ATD
[9]. CporomHi 3acTOCOBYIOTH €JIEMEHTH Ii/DKUTANI3alii Ta pi3HI NATYMKH, SIKi 3AaTHI ¢ikcyBartu
MOPYIICHHSI B OPraHi3Mi KOpiB, BUKJIMKaHI TEIUIOBUM CTPECOM, 3 METOIO IIBUAKOTO pPEearyBaHHs Ta
BiJTHOBJIEHHS 100poOyTy TBapuH [2, 3, 10]. OcHOBHMMH 3aco0aM¥ 3MEHILIEHHS BIUIMBY TEILJIOBOTO
CTpecy Ha OpraHi3M KOpIB € IXHE OXOJIOIKEHHS Ta 3BOJIOKEHHs IMOBITPSHOro cepepoBuina. J[is
[[bOTO BHKOPUCTOBYIOTh Pi3HI BEHTHJISATOPHI YCTAaHOBKHM Ta PO3MIIIIOBAYi BOIM, SIKi YTBOPIOIOTh
TyMaH B KOpIBHHKaX 1 AOiIbHUX 3anax. Lle mpuckoproe BUmapoByBaHHs 3 TuIa 1 3a0e3Medye MIBU/IIIE
oxoJo/keHHs TBapuHHU [12]. Pa3zom 3 nuM ManofoCHiyKeHUM 3aJIMIIA€ThCS MUTAHHS 3MEHILIEHHS
BIUIMBY TEIUIOBOTO CTPECY Ha TBApHUH CEJNEKIIMHUM HUISIXOM, TOOTO BiAOOPOM TBapuH 3 BHCOKOIO
amanrariifHoro 3aarHictio [6, 7, 12].

®opMy/JIIOBaHHA MeTH — JIOCIIIUTU JOOpPOOYyT KOpIB LUISIXOM OI[IHKM CTaHy CHCTEMH
JUXaHHS 1 TeMIlepaTypH Tijla sIK KOMIIEHCATOPHUX MeEXaHI3MIB pEryislii opraHi3My B yMOBax
TEIUIOBOTO CTPECY.

Merta i meTtonm pocaimkensn. JlocnimkenHs Bukonadi B CIIIT Uymaku JIHinponeTpoBchKoi
obmacri. IlignocnigHUX KOPIB-NEPBICTOK TOJIITHHCHKOI MOPOAM YTPUMYBAJIM Y JIITHHOMY Tabopi
0e3MpuB’sI3HO 3 MOXKJIMBICTIO (ikcamii B Xen-nokax. [ Bu3HaueHHs piBHSA CTIMKOCTI A0 CTpecy y
KOpiB BU3HAUAJIM KOHLIEHTPAI[iI0 KOPTHU30Jly B KpOBi yepe3 60 XBHIIMH MicJisi CTPECOTCHHOTO BILUIUBY
[8]. CtpecoBuM HaBaHTa)XKEHHSM BHCTyMaau Taki (akTopu: (ikcailis TBapuH BIPOIOBXK OJHIET
TOIMHU Ta MomepeAHiil BiAOIp KpoBi Ui 3arajbHOro IJIaHOBOTO aHanizy. Bindip mpoO KpoBi
MIPOBOAMBCS BETEPUHAPHUM JIIKapeM IOCIOAAPCTBA, 3 JIiBOi sipeMHoi BeHH. KpoB BifOupanu BpaHii
710 TONiBII TBapHH. Bigpasy sk micis MapKyBaHHsS MPOOIpKYy pO3MIIIyBaJld y €MHICTh 3 JIbOJIOM, B
AK1H 1 3a1McHIOBaNIM TpaHcnopTyBaHHs 110 Jaboparopii [1I1 «BIC-Menik». Bukopucranu npuHIuN
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TPYIOYTBOPEHHS 32 BIIXUICHHSIM BiMOBIHO: TIEpIIa Tpyma MEHIIIE X — 0,670, APYTa Bil X —0,67c 10
X+067c Ta TpeTsA Tpylna IOHAI X +067c. KOHIEHTpaIlisl KOPTHU30JIy B CEpEAHbOMY IO 75
ITOCIITHAM KOpoBaM ckianana 158,9 HMomb/i, a cTanaapTHe BiaxwieHHs 54,3 HMonb/n. PiBeHb
KOpTH30Jy y KopiB I rpynu (n=20; BUCOKa cTpecocTiiKicTh) OyB y Mexkax Bix 20,0 no 100,0, y xopiB
II rpymu (n=37; cepenus crpecoctiiikicts) Bix 106,0 1o 213,0 ta y xopis Il rpynu (n=18; Hu3bKa

criiikicts) Bix 219,0 no 283,0 amons/n (puc. 1).

Number of animals

Cortisol, nmol/L

Pucynox 1 — Po3noais 4acToT 3a KOPTH30J10M Yepe3 60 XB micJisi cTpecoreHHoro BIIMBYy (n = 73)

Konnenrpariro xopruzony Bu3Hauanu Ha IDA-pupepi «Labline 022» ¢ipmu «Labline»
(ABctpist). Meron IpyHTYETbCS Ha KOHKYPEHIII MK HEMiY€HHM aHTUTEHOM 1 €H3UM-MiYeHHM
AHTUTEHOM Ha IME€BHY KUIBKICTb 3B'3KiB 3 aHTUTLIOM. KiNlbKICTh €H3UM-MIYEHHX aHTHUIEHIB,
3B'3aHUX 3 AHTUTUIAaMH, 00EpPHEHO MPOMOpLiifHa 10 KOHLEHTpAI[il HEMI4€HOTO JOCTIKYBAaHOTO.

BuKJ/1a1 0CHOBHOTO MaTtepiaJjy. AHaJi3yl0un CTaH MaKpOKJIiMaTy HaMH 3a(iKCOBaHO, IO Y
nepuii aexaal aunHsa Micaug 2024 poky TeMiieparypHi KOJMBaHHS BCTAHOBHWJIMCS Ha PiBHI 25,5—
27,5° C. Ane ue cepeqHs AeKagHa TeMIIEpaTypa, BTIM OyaM MakCHMallbHI TeMIEepaTypu Ha piBHI
36-38° 1 OGunblIe, IPUTOMY 1110 1€ B TiHi. Takox HaMu 3a(h)iKCOBaHO HAarpiBaHHsS MOBEPXHI IPYHTY 10
temneparypu 63—69° C. B ueit nepioa crioctepirascs Aedinut onaais. Haromicts Oynu cyxoBii 1 11e
BCE YMHWIO Ha OpraHi3M TBapuH TEMIIEPATypHI eKCIUTyaTalliliHI HAaBaHTAXEHHS Yy BHUIVISAIL
TEIUIOBOTO CTPECY.

[Tig yac mpoBeaeHHs HAIIMX JOCHIKEHb y Nepinii nekani cepmHs micsaus 2024 poxy
TeMIepaTypHe HaBaHTAXXEHHS Ha OPraHi3M KOpPiB TMOCHJIWJIOCSA, OCKUIBKM MaKCHUMalbHi
TeMIlepaTypHi MoKa3HUKU cTaHOBUIM 42° C 1 Bume. TemneparypHi HaBaHTa)KE€HHSI Ha OpraHi3M
BUSBISUIMCS Y TOCWIEHHI YacTOTH JAMXAHHS 1 MiABUINEHHI pEKTaJbHOI TeMmmepaTypu Tija
MiIOCIITHUX TBAPUH Ta 3aJeKalld BiJ THIY iX cTpecocTiikocTi (Tadm. 1).

Teapunu IIl rpynu manu yactoTy quxXaHHs Bully Bif KopiB | rpynu B panimHii dyac Ha 4,1

3a P<0,05), a Big xopiB Il rpynu Ha 3,8 aux. pyx. 3a xBununy 3a P>0,05. B nennuit gac, xomam
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TeMIiepaTypa HaBKOJIMIIIHBOTO CepelIoBHINa cKiianana moHaa 42° C B TiHI, CIOCTEPIra€ThCs OLIBIIT
pi3Ka pi3HUI MK TpyllaMd TBapHH 3 PI3HOIO ajanTaiiiiHoio 3xatHicTio. Tak y kopiB Il rpynu
4acTOTa JAWXAaHHS BUSBWIACH BUIOKO Ha 11,5 muxanpHux pyxiB 3a xBuiauHy 3a P<0,001 mopiBHSHO 3
omunomitkamu | rpynu ta Ha 10,6 guxampHMX pyxiB 3a XxBwimHY 3a P<0,001 mopiBHsSHO 3
omuomitkamu Il rpynu. [lenna temmeparypa Tina Oyna Bumoro y kopiB III rpynmu nHa 0,7 °C 3a
P<0,001 mopiBusHO 3 ogHOMiTKamu [ rpynu ta Ha 0,4 °C 3a P<0,001 nmopiBHsHO 3 ogHOMiITKamu 11
TPYIIH.

Tabnuysa I — CTan cucTeMH AMXAHHS i perysinii TeMneparypu oprauismy kopis, X + SZ

CrifikicTh 10 CTpecy y KopiB (Tpyma)

O3Haka BHCOKa cepeHs HU3bKa
I, n=15 I, n=15 I, n=15
KiTbKiCTh TUXAIBHUX PYXIB 32 .
) 31,3+1,59 31,6+1,36 35,4+1,15
XBWJIHHY BpaHIIi
KinbKicTh qUXaNbHUX PYXIB 32 .
38,6+1,19 39,5+1,17 50,1+1,43
XBWJIHHY BJICHb
Bpanimras temneparypa Tina xopis, °C 38,6+0,10 38,5+0,08 38,4+0,11
/lerHa TemmepaTypa Tina xopis , °C 39,24+0,09*** 39,5+0,13*** 39,9+0,08

* ke

IpumiTka: "P<0,05; *"P<0,001 nmopisrsso 3 111 rpymnoro.

3a OTpUMaHUMHU JaHUMH OylIO PO3paxoBaHO MOKAa3HHMKH TEIUIOBOI YYTIMBOCTI KOpPIB (TalIl.

2).
Tabnuys 2 — TloKa3HUKH TEMJI0BOI Yy TJIMBOCTI KOPiB, X + S>2
CTifiKiCTB IO CTpecy y KopiB (Tpyra)
O3Haka

BHCOKa cepeaHs HHU3bKa

I, n=15 I, n=15 I, n=15
lHexe xn

. . 90,4+1,74 82,4+0,63 72,4+1,58

TEIUIOCTIMKOCTI
KoediwieHT TemioBoi Bpa3aMBoCTi 2,24+0,057" 2,27+0,041" 2,45+0,076

IMpumitka: * P<0,05; ***P<0,001 nopisxsuo 3 111 rpynoro.

3a pesynpTaTaMy HAIIUX JOCTIHPKEHb OYJIO BCTAHOBJIEHO BUIMUN 1HAEKC TEIIOCTIMKOCTI
(3a 10.0. Paymenbaxom) y kopiB | ta Il rpynu nopiBHsHO 3 ix omnomitkamu III rpymu

BianoBigHo Ha 18,0 3a P<0,001 Ta 10,0 omuauie 3a P<0,001. Y Toii ke yac koedIiIieHT TErI0BOI
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BpaznuBocTi (3a A. @. JImutpieum) OyB Ha 0,21 omunwuii 3a P<0,05 menmum y kopiB I rpynu ta
Ha 0,18 onuuunp 3a P<0,05 menmmm y kopiB Il rpynu, nopiBasHo 3 TBapuHamu III rpynu, mo B
3araJbHOMY CBIAYMTH MPO BUIIY TEIUIOCTIMKICTH OpraHizMy npeactaBHuils I ta Il rpym.

TakyuM 4MHOM Halll JOCHIJPKEHHS 3acBIAYMIM, L0 TUII HEPBOBOI CHCTEMH BILIMBAE Ha
pPEryJIATOPHI MEXaHI3MH OpraHi3My, SKHA MiAMa€ThCs BIUIMBY TEIUIOBOTO CTPECy, a BHIII
aJlanTaniiiHi SKOCTi TBAPHH JAIOTh iM CYTTEBI IIEpeBaru Mmoo TeIIOCTIHKOCTI.

[{e miaATBEpAUIOCH TUCTIEPCIMHUM aHATI30M OTHO(PAKTOPHUX KOMIUIEKCIB (TadI. 3).

Tabnuys 3 — YacTka BIUIMBY CTPECOCTIKOCTI HA YaCTOTY JMXAHHA i TeIVIOCTIHKICTh KOpiB

ITapamerpu
O3Haka
"2 % F P
YacroTa nuxaHHs BACHb 41,2 14,3 <0,001
Temmneparypa Tija BICHb 21,1 3,7 <0,01
IHnexc TemiocTiiikocTi 45,3 10,5 <0,001
KoeditieHT TEIUI0BOi Bpa3InBOCTI 32,1 71 <0,001

BucHOBKHY Ta nepcneKTHBH NMOAAJTbIINX HAYKOBUX MOUIYKIB. Y SKOCTI KOMIIEHCATOPHHUX
MEXaHI3MIB  CHCTEMa JUXaHHA 1 perymsmii  temmeparypu  QYHKIIOHYE — Kpame Y
BHCOKOCTpecocTiiikux kopiB (I rpyma). IHOEKC TEMIOCTIMKOCTI Yy BUCOKOCTPECOCTIHKHX KOPIiB
Bunii Ha 18,0 3a P>0,99 Ta xoedimient TernoBoi BpaznmuBoctTi Huxuuit Ha 0,21 (P>0,99), Hixk B
OMHOJIITKIB HU3bKOcTpecocTiiikoro Ttuny (III rpyma). B ymoBax TermioBoro crpecy 3auis
MOKpalIeHHs: 100poOyTy TmepeBary CIiJi HaJaBaTH TOJIITHHCHKHAM KOpPOBaM 3 BHCOKOIO
a/JlanTaliiHoO 3AaTHICTIO, a 3 HU3BKOIO JI0 MJIEMIHHOTO BUKOPUCTAHHS HE 3aJIy4aTH.

Ha nepcrnektuBy iHTepec MNpeACTaBISIOTh JOCHIHKEHHS DPEryslil TEeIJIOBOrO CTpecy y

MOJIOYHHUX KOpiB TEXHIYHHMH 3aC00aMH Ha BEIIUKUX MMPOMHUCIIOBHUX KOMILICKCAX.
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