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HaBeneHo y3aranbHeHW aHania OCHOBHUX MiAXOAIB Woao
Onucy 1 Po3yMiHHS OCOBINMBOCTEN peryntoBaHHS PO3LLENSIEHHS
Ta depmeHTauji NOXMBHUX PEYOBMH KOPMY B KOPIB Ha MpuKna-
4i mogeni Monni. Matepianom ans ocnimpkeHb criyrysanu gaHi
595 kopiB ronwwTUHCLKOT NOpPoaMn, SKi YTPUMYIOTBCS B YyMOBaXxX
TOB «Arpocpipma “Konoc”» Kuiecbkoi obnacri. lNposeaeHo aHa-
ni3 38’A3Ky MiX TakKMMK BUXiOQHUMW NapamMeTpamu, SK: BEnuunHa
HaZot0, BMICT XUpy, BinKy, NakTosu, piBeHb CE4OBUHM B MOMOLLi
(MUN), >xmBa maca KopiB i piBeHb Ha0K, CKOPUroBaHUN Ha
eHepreTnyHy UiHHICTb (ECM). Ak ocHoBHWI Biomapkep BUKopuc-
TaHo 3HavyeHHs MUN. NpoBefgeHo po3paxyHkM epeKkTUBHOCTI
BMKOPUCTaHHSA a3oTy Anga BupobHuuTBa monoka (MNE, aHrn.
milk nitrogen efficiency) 3anexHo Bif, NOKa3HWKIB MPOOYKTUBHOCTI.
Ha ocHoBI perpeciiHoro aHanisy oTpMMaHo Taki BiporigHi 3a-
nexHocTi: MNE — pobosun Hagin +3,29; MNE — BMicT xupy
B Moroui —5,93; MNE — BmicT 6inky B monouj —42,32; MNE —
BMICT nakto3u B mornoui —17,45; MNE — MUN -2,49; MNE —
»uea maca koposu —0,07; MNE — Hagiii, ckopuroBaHuii Ha BMIiCT
eHeprii +3,12. Ha ocHoBi oTprmMaHmx koediLlieHTiB perpecii 3mo-
OenboBaHO MOXIUBI 3MiHN e(PEKTUBHOCTI BUKOPUCTaHHS a3oTy,
KONW BHACMIgoK 36iNnbLUeHHA abCOMTHOrO 3HaYEHHS TakmMx Mo-
Ka3HWKIB, SIK: BMICT >upy, Binky n naktoau B moroui, MUN, >uBoi
Macu kopis, MNE 3meHLUYyeTbCs, a BHachigoK 3pocTaHHsa Jo6o-
BOIMO HaJO Ta HagoH, CKOPUrOBAHOMO HA EHEPrETUMHUIA BMICT,
cnoctepiraeTbcs 36inbweHHss MNE pauioHy anst BupobHuuTBa
Mornoka. OTpumaHi gaHi ceigyaTb NPo MOXITUBICTb BUKOPUCTaH-
Hs1 iHOMBIOYanbHNX abo rpynoBumx 3HaveHb BMicTy MUN i MNE
Ha BMPOOHMLTBI MOJSIOKa B MporpamMax OLiHKV 1 Bigbopy ans Ha-
OIIHOTO NPOrHO3YBaHHSI OTPUMAHOIO edPEKTY 3@ MOOYHOH MPO-
OYKTUBHICTIO, CKNagoM MOosioka Ta epeKTUBHICTIO BUPOBHMLTBA.

KnrouyoBi cnosa: a3oT ceyoBuHu monoka (MUN), edex-
TUBHICTb BUKOPUCTaHHS a3oTy AN BUpobHMUTBa MOoKa
(MNE), 6inok, xup, naktosa

Bctyn

BukopucToByroumn iHpopmauito npo BUPOOHULTBO
KOpMiB Ta noTpebu B HMX y TBapyH B CnonyyeHux LLtatax
Awmepukm, A. Ostroski, O. A. Prokopyeyv, V. Khanna pos-
poounn aHaniTMYHY Mepexy NPOCTOPOBUX MOTOKIB a30-
Ty, NOB’A3AHNX 3 NaHLoraMmn BUPOGHMLTBA SNOBUYMHN
[16]. ABTOpK 3anponoHyBanM anropuTm 4ns NiaBULLEHHS
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€(PEKTUBHOCTI KOPMIB, LLIISAXOM NepepodKm rHOK SK OxKe-
pena a3oTy 4519 KOPMOBMX KyNbTyp Ta OTPUMaHHS Bia-
HOCHO AeLueBoi npoaykLii TBapuHHMLTBa. M. Quemada,
L. Lassaletta ob6rpyHTyBanu cnocié 36inbsLueHHs edeKTnB-
HocTi BukopuctaHHa azoty NUE (nitrogen use efficiency)
B CUCTEMi BUPOLLYBaHHS CillbCbKOrOCNOAapChKMX Kyrb-
TYp (POCNUHA-T'PYHT), KOHCTaTYIOUM CYTTEBY 3ameXHICTb
POCNUHHULTBA Bif a30THUX Jo6puB 3 47 % 8o 95 % [17].
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3aranom 3a oCTaHHi eCATUINITTA 3anexHiCcTb rmobanb-
HMX CUCTEM BMPOLLYYBaHHSI CiNbCbKOTOCMOOAAPCHKMNX KyTb-
Typ Bif, a30THMX aobpus 3pocna o 83 %, a NUE crae
HOBMM NMOKa3HMKOM OJ151 OLiHKM arpOeKOIIoriyYHOI CTiMKOCTI
CUCTEM BUPOLLYBaHHS CiNlbCbKOroCNoAapChKUX KynbTyp.
3a Taknx 00CTaBMH BMHMKAE HEOOXIOHICTb MOLLYKY Bigno-
BiOHNX METOAMK ANS OLiHIOBaHHS TUX TBapWH, SIKi edpek-
TMBHO BMKOPWCTOBYIOTb a30T Kopmy [1, 7, 18].

KopMu Anst MOMOYHUX KOPIB MICTATb a30T Yy hopMi
cnpaexHboro 6inky Ta Hebinkosoro asoty NPN (Big
aHmn. non-protein nitrogen). NPN Bkrto4ae Taki cro-
nyku: cedoBuHa (aHrn. urea abo kapbamig — kiHue-
BMI NpoJyKT 0OMiHy GinkiB B opraHiami), 6iypeT (aHrm.
biuret — amign anodaHoBOT KUCMOTKU), COMi aMOHito
(aHrmn. ammonium salts). NPN moxe Byt nepeTBopeHo
Ha Ginok Mikpobamu pybLs, Lo pobuTh ix oAaTKOBUM
xepenom cnpaexHboro 0inky [19]. CnpaexHin 6inok
BKIOMAE a30T, WO MICTUTbCA B aMiHOKMCIOTax, Bigpis-
HAETLCS LWBUAOKICTIO Ta MOBHOTOK NOro po3LLENSIeHHSA
B pybui  3anexuTb Big BUOY KOPMY Ta MO0 sIKICHUX
nokasHukis [2, 7, 20, 26]. NPN moxe 6yTn eKOHOMIYHO
edeKkTMBHUM cnocoboM JONOBHEHHS Binky B pauioHax
MOFOYHUX KOPIiB, 0COBNMBO AKLO BMICT CNPaBXHbLOro
GinKy HM3bKMI. Takum YnHOM, cupun npoteiH CP (Big
aHrn. crude protein) y KOpMi Ansi KOPiB € Mipoto 3aranb-
HOro BMICTY MPOTEiHY Ta BKITOYAE: CNpaBXHin BINok,
KU CKNagaeTbCs 3 aMiHOKMCNOT; Binku, WO po3Lien-
niotoTbes B pybui RDP (aHrmn. rumen degradable pro-
tein for specified feed) — Tun cnpaBXHbOro BiNky, KU
pPO3LEnOETHCS | MEPETBOPIOETHCS Ha BiflbHI aMiHO-
KMCroTu, NeNTMamM N amiak, MikpoopraHiamu pyous Bu-
KOPWCTOBYIOTb iX AN POCTY Ta CTBOPEHHS MIKpOBHOro
Ginky — OCHOBHOrO Jxepena binky ans XXynHux TBa-
pViH; He poswenntoBaHui 6inok pybus RUP (Big aHrn.
rumen undegradable protein), BigoMui siK 0OXigHWI
6inok, abo TN cnpaBXHbLOro Binky, AKMN NPOXOaUTL
yepes pybeub y HeamiHHoMy Burnagi [10, 13, 24].
YacTrHa Moro BCMOKTYETbCH B TOHKOMY KULLIKIBHUKY NS
3abe3neyeHHs NoTpeb B amiHOKMCIOTAaX, a peLuTa BUBO-
anTbcst; Hebinkoeuii a3ot (NPN) He € Ginkom, ane BmicT
as3oTy gonomarae Mikpobam pyous BUpobnsiTu Mikpoo-
HWK Ginok. Y Tabn. 1 npeacTaBneHo CTPYKTYpy rpyn
3a Bmictom CP.

Ta6nuus 1. [pynu cuporo NpoTeiHy AN BENUKOi poraTtoi Xyaoou
Table 1. Crude protein groups for cattle

Cwupun npoteid CP (Crude protein)

CnpaBXHin NpoTeiH,
abo HaTypanbHuii npoteid TP
(True Protein, Natural Protein)

Hebinkosun azot NPN N .
PoswennioBannii  HeposwiennioBaHui

(Nonprotein Nitrogens)

npoteiH RDP npoteiH RUP
(Degradable (Undegradable
Protein) Protein)
CnoxuBaHHs
CnoxviBaHHs posLuenntoBaHoro npoteiHy DIP ﬁ«;gggﬁsmgaamm
(Degradable Intake Protein) (Undegradable

Intake Protein)

Ihkeperno / Source. Starblends. [24]
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LLlo6 po3spaxyBaTtu Cupuii NPOTEIH Y KOPMI, BMICT a30Ty
MHOXaTb Ha 6,25, 6asytoumnck Ha Tomy, LLO Ginky 3a3Buyan
MicTaTb 16 % asoty (1/0,16 = 6,25), a 3BOpOTHIN po3paxy-
HOK @€ MOXIMBICTb BUSHAYUTU KiNbKICTb @30Ty B KOPMI
(1/6,25 = 0,16). OgHak HaUTOYHILLMM criocobom BU3Ha-
YEHHS KifNlbKOCTI @30Ty 3anvaeTbcsa nabopaTtopHuia
aHarnia, a1 MoXe HafiaTi TOMHY iHopMaLLito Npo BMICT
CMpOro NpOTEiHY B KOXXHOMY 3 BMAiB kopMy. P. Huhtanen
Ta iH. 3aNpoMoHyBan BUKOPUCTOBYBATU KOHLIEHTPALLt0
asoty cevoBuHM moroka (NMCE), piBeHb SKOI 3anexuTb
Bil KOHLEHTpaLLl Ta KinbKOCTi cUporo NpoTeiHy B paujio-
Hi [8]. Onsa uboro NMCE BukopurcToBy€eThCA 5k Biomapkep
edheKTUBHOCTI BUKOpUCTaHHsA N ans BupobHuLTBa Mosio-
ka naktytounmu koposamm — MNE (aHrn. milk nitrogen
efficiency). MNE posrnsgatoTb siK NOKasHK edpeKTmB-
HOCTi BUKOPWUCTaHHS a30TY, L0 HaaXoauTb 3 KOPMOM Ans
YTBOPEHHA Mosnoka. 3a gaHumun V. Souza, M. Wattiaux,
asoT cevoBuHU mortoka (MUN) Ta a30T Ce4oBUHU KPOBI
(BUN) koperntotoTb 3 6anaHcom i BUAiNeHHaM asoTy; oa-
HaK € TaKOXX reHeTMYHa KOMMOHEHTa KOHUeHTpaujin MUN,
sika Moxe ByTu NoB’A3aHa 3 BigMIHHOCTAMM Y TPAHCMOPTi
cevoBuHu [21, 25]. Byno BUCYHYTO rinoTesy, Lo YacTu-
Ha Bapiauin koHueHTpauin MUN y kopis cnpnynHeHa
BiAMIHHOCTSIMU Y LUITYHKOBO-KULLKOBOMY Ta HUPKOBOMY
KknipeHci cevoBuHW. B poboti S. Ruban Ta iH. goBegeHo
CYTTEBUIA BMNMB (haKTOpy NOpoam 3a Takumm BioximivHK-
MW MOKa3HWKaMK1 KpPOBI, K piBeHb 3ararnbHoro BinipybiHy
24,70 %, cevoBunm 33,20 Y%, kpeatuHiHy 49,80 %, anaHiH-
amiHoTpaHcdepasu 10,40 %, acnapraTtamiHOTpaHche-
paau 46,30 %, anbbymiHy 35,10 % Ta 3aranbHoro Ginky
13,20 % [18]. Jocnia npoBeaeHo B 0OAHAKOBUX yMOBax
YTPUMaHHS 1 rogieni, ane Ha JOCTaTHbO KOHTPAaCTHWX No-
poaax: yKpaiHCbka YepBOHO-psiba MOMNoYHa, CUMEHTarb-
CbKa Ta yKpaiHCbKa 4Y0pHO-psiba monoyHa. CyyacHui
nomsig Ha dhakTop Nopoay K BaXKINMBUIA NMOKA3HWK reHe-
TUYHOIO PI3HOMAHITTS nepeabadvae NOLYK KOHKPETHUX
reHETUYHUX AeTepMiHaHT beHOoTMNIYHOI Ancnepcil.

AHani3 i nonepeaHi aHaniTuyHi 3BiTK Xiaowei Zhao
Ta iH. MOKa3yoTb, WO KoHUeHTpauis CP B pauioHi € He
€OVHUM (DaKTOPOM XMBMEHHS, SIKUIA BMNMBAE Ha KOH-
ueHTpadito MUN [26]. PiBeHb Yy pauioHi HECTPYKTYPHMX
ByrnesoaiB NFC (aHrn. non fiber carbohydrate), 0o sikmx
BXOAATb LIYKPU, KpOXMarb i NEKTUH, TakOX Bifirpae Bax-
nusy porib. ABTOPU HAaBOAATb NiHINHWIA perpecinHnin
aHani3 gns 91 Habopy ekcnepMMeHTanbHUX SaHUX 3a
cnieeigHoweHHAM NFC/CP y «BxigHOMY» pauioHi o
KoHueHTpauii MUN wmr/gn, ska ctaHosuTb +0,68. KoHcTa-
ToBaHO chakT, wo konm piseHb MUN nepesuwye 14 abo
16 mr/gn, signosigHun BmicT CP y pauioHi, sik npaswuno,
nepesuLLye 17 %, L0 YacTo NPM3BOANTL A0 36iMbLUEHHS
ekckpedii a3oTy i3 ceveto. N. Hossein-Zadeh nposis me-
TaaHani3 3 BUKOPUCTaHHSAM MOZENi BUNagKkoBuX edhekTis
anst iHTerpavji ouiHok ycnagkosysaHocTi ans MU i MUN,
sIKi Oynm HM3bkMMK Ta ctaHoBum 0,20 Ta 0,18 BignoBia-
HO [6]. OuiHka reHeTn4HMX kopenauin mixx MUN Ta npo-
OYKTUBHUMMW O3HaKamm By HU3bKUMU 1A KONMBanucA Big,
-0,04 mixk MU Ta BigcoTkom nakrto3u B monouj, go 0,10
mixx MUN Ta Buxogom mono4dHoro 6inky, a Takox —0,07

69



Py6an C. HO,, LLabaw M. /1. MoaentoBaHHs BrvBY 3MiH NPOAYKTUBHUX NMOKA3HWKIB Y MOJIOYHMX KOPIB Ha eDEKTUBHICTb BUKOPUCTaHHS a30Ty KOPMY

mixk MUN i 6anom comatmnyHmx knituH 1a 0,36 mixk MUN
i BUXOOOM MOJTOYHOrO BislKy.

MeTtoto HaLuol poboTu 6yno BU3Ha4YUTN B3aEMO3B’A30K
i perpeciiHy 3anexHiCTb MiXK OCHOBHUMW KOMMOHEHTaMM
MorioKa (BMICT upy, BinKy, NakTosn), BENIMYMHO HaJoto,
*wuBoto macoto kopie, MUN Ta MNE. OcHoBHUM iHTerpyto-
4YnmM BGiomapKkepoM i NPeaNKTOPOM CKNaaHMX BioXiMi4HMX
npovecie BUCTyNuino 3HadeHHs MNE, a Ha ocHOBi oTpuma-
HWX PErPEeCIHNX 3aneXHOCTEN NPOBEAEHO NMPOrHO3yBaH-
Hs1 3Ha4eHHs MNE BigHOCHO 3MiH O3HaK OCHOBHMX KOMMO-
HEHT MOJIOKa, BEMMYMHN HAZOK Ta XMBOI Macu KopiB.

MaTepianu i meTogm

Martepianom onsa gocnimpkeHs cnyrysany gaHi ekcrie-
PYMEHTY Ha KOpOBaXx roMLITUHCLKOI NOpoaM B yMoBax To-
Bap1CTBa 3 OOMEXEHO0 BignoBiganbHicTio «Arpodipma
“Konoc”» Kuiscbkoi obnacri. IMig Yac npoBeaeHHs1 ekc-
nepuMeHTanbHNX OOCHiAKEHb BCIi MaHinynsauii 3 Kopo-
Bamu (595 ronis) BUKOHyBanu 3 ypaxyBaHHAM OCHOBHUX
npuHUMniB GioeTuku, BignosigHo Ao CtatTi 26 3akoHy
YkpaiHun Ne 3447 «[po 3axncT TBapyH Bif >XOPCTOKOro
noBompkeHHs» (2006) [15], €Bponencbkoi KOHBEHLI Npo
3aXUCT XpebEeTHUX TBapuH, SKi BUKOPUCTOBYHOTLCA A1
eKcnepuMeHTarnbHKX Ta iHWMX HaykoBux uinen (1986) [4]
i MopsaKy NpoBedeHHs1 HayKOBMMMW yCTaHOBaMu JOCHi-
[iB, ekcnepuMeHTiB Ha TBapuHax (2012) [14]. Y rocno-
0apCTBi BUKOPWCTOBYIOTb MPUB’SI3HY CUCTEMY YTPYMAaHHS
3 A0IHHAM B MorokonpoBia. [JoiHHS Tpupasose, oaunH
nosip obenyrosye o 50 kopie. logiento NpoBoasTL 3 BU-
KOpUCTaHHAM 3aranbHoro a3miaHoro padioHy (TMR),
XapaKTePUCTUKY SKOro nogaHo B 1abn. 2, 3.

CnissigHowleHHA NFC/CP BaxnunBe, ockinbki BOHO
BM/MBAE Ha YTBOPEHHA MOJoKa, 0COBMMBO MOSIOYHO-
ro Ginky, i Moxe 3yMOBMOBaTW PU3MKM 3i 300POB’AM Ta
BiATBOpPEHHAM KopiB. 36anaHcoBaHe ChiBBiAHOLIEHHSI
NFC/CP konusaeTtbes Big 2,15 go 3,60, wo 3assuyan
BaxxaHe Ansa nigTpymMkm onTumansHoro pisHa MUN [23].
3rigHo i3 3aranbHONPUAHATMMUK HopMamu, piBeHb NFC
y TMR BU3Ha4€HO LUNAXOM BifHIMaHHSA PiBHS LIMX KOM-
NMOHEHTIB y BiACOTKax 3a cyxoto pevyosuHow y TMR
Bia 100 %. BogHouac NFC Bkntovae kpoxmarib, LlyKop
i NEKTUH, @ BU3HAYEHHS iXHbOro BMiCTy 6a3yBarnocs Ha
po3paxyHKy peLuTu BiACOTKIB NiCnsi BpaxyBaHHA PiBHS
KNiTKOBWHM, Birnky, >Kupy 1 30nu.

Ons ouiHkn ePeKTUBHOCTI BUKOPUCTaHHS a3oTy nig
Yyac BMpPOBHMLTBA MOMOKa BUKOpUCTaHo mogens (1) ans
nporHo3yBaHHs 3a P. Huhtanen Ta iH. [8], po3pobneny
Ha OCHOBI 3amnM1LLIKOBOI AUcnepcii AN NPOrHo3yBaHHS
baratodakTtopHoi HecTabinbHocTi (MNE) BUpOOHMYMX
OaHuX, sika HanbinbLL NOriYHO onucye Lien nNpoLec:

MNE (r/kr) = 238 + 7,0 (MY «kr/geHb) — 0,064 x (1)
x (MY2) - 2,7 x (MUN wmr/gn) — 0,10 x (W) ’

ae MY — mMono4dHa npoayKTUBHICTb, Kr;
MUN — piBeHb a30Ty Ce40BMHM MOMOKa, Mr/as;
W — maca KopoBw, Kr.
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Mpu ubomy MNE posrnsgaeTbcsa sk NOKa3HUK
€(eKTUBHOCTI BUKOPUCTaAHHS @30Ty, KU HagXoauTb
3 KOPMOM, NS YTBOPEHHSA MOroKa.

KinbKicTb CE4OBMHM B MONOLLi BU3HAYanv giauetun-
MOHOOKCUMHUM MeToAoM. [Mpo 1T piBeHb cyamnu 3a
BMiCTOM 4YEpPBOHOIO KOMMJIEKCY, YTBOPEHOIO CEYOBU-
HOO 3 [iaLeTUITMOHOOKCMMOM Y KUCIIOMY CEpefoBULL;
3a HasiIBHOCTI TioceMikapbo3iga 1 TpMBaneHTHOro 3a-
nisa 3a metoagukoto N. Langenfeld Ta iH. [11]. Monsp-
HY KOHUeHTpauito cedoBuHM (C) B 3Ha4YEHi MMOIb/N
BM3Ha4yanu 3a OTPMMaHUMKU JaHUMKU ONTUYHOI TyCTU-
HW gocnigxysaHoi npobu A BigHoCHO cTaHaapTy B 3a
dopmynoto (2):

A
C=833g5 ).

Hagin, ckopuroBaHun Ha eHeprito (ECM), pospaxo-
ByBanu 3rigHo 3 M. Hall [5] 3a pbopmynoto:

ECM = [(BmicT xupy, % + BMICT Binky, % x 242 +
+ BMIiCT nakto3un, % x 165,4 + 20,7)/3140] x  (3).
MOMOYHa NPOJYKTUBHICTb, Kr

CraTicTM4HWIM aHani3 (onMcoBa cTaTucTuka, avcnep-
CilHWIA aHani3, KOPENALiHWIA | perpeciiHniA aHanis) npose-
[EHO 3 BUKOPUCTaHHsIM nporpamun RStudio-2023.03.0-386.

[nsa BMBYEHHSA B3aEMO3B’sI3KY MiX 3aNEXHO0 3MiH-
HOK (pe3ynsraTtoM) Ta ofgHieto abo KinbkoMa He3anex-
HUMW 3MiIHHUMU (haKTOpamMu) BUKOPUCTAHO KnacudHe
PiBHSAHHSA perpecii (4):

y=a+bx+e (4),

Je a — BiNbHWUI YneH moaeni;
b — KoediuieHT perpecir;

X — 3MiHHaA BENUYunHa;

e — noxmbka.

AHani3 skicHMx Ta BioXiMiMHUX NOKa3HWKIB MOSoKa BU-
3Havanu Ha ynerpassykoBoMy aHaniszatopi «kEKOMILK
Bond».

Pe3ynsraTtu

[na kopeKkTHOro onucy ocobnMBOCTEN TPaBMNEHHS
a30Ty, NOIMMHAHHSA, 3aCBOEHHSA | MmeTaboniamy, oomi-
HY PEYOBUH, PiBHS CEYOBUHW, a TaKOX e(PEeKTUBHOCTI
yTunisauii asoTy 3 KiHUeBMM aHanisom Moroka [12],
BMKOpUCTaHO Mofenb koposu Monni (puc. 1).

3a P. Gregorini Ta iH. Usi MOg€enNb HanNeXxwuTb Ao kna-
CY AeTEePMIHOBaHOI, MEXaHICTUYHOI, ANHAMIYHOI Mofe-
i, WO BpaxoBye TpaBleHHs!, MeTaboni3m i yTBOPEHHS
NpoayKLUiT AINHOK KOPOBOK Ha OCHOBI MaTeMaTUYHNX
piBHSHb [4]. ABTOpU 3iCTaBUM NPOrHO3M eHTepasibHOro
(B yMOBax NpOXOKEHHSI KOPMOBOTO cybCTpaTy Yepes
BECb LLNYHKOBO-KULLKOBWIA TPAKT) NPOAYKYBAHHSA METaHY
3 BMXigHOK MatemMatudHoto Bepcieto Monni (Molly Origin)
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Tabnuus 2. Xapaktepuctuka cymiwi TMR ans kopis ronwTMHCLKOT nopoamn
Table 2. Characteristics of TMR mixture for Holstein cows

IHrpegieHT pauiony

Bara, kr / Weight, kg

Bigcotok / Percentage

Diet ingredients disnyHa p:i gg:ﬁgo 3a (hi3n4HOIO BArOI0 33 CYXOI0 PEYOBUHOIO
physical by dry matter by physical weight by dry matter

Cunoc kykypyassiHui / Corn silage 28,00 9,24 49,36 37,55
3epHoBa cymiw / Grain mix 8,72 7,97 15,38 32,37
R
CiHax niouepHu / Alfalfa silage 3,50 1,84 6,17 7,47
YXom / Beet pulp 4,00 0,56 7,05 2,28
gi?:(;rk;/irr(‘ygk’/ggm niABWLLEHOT BONOroCTi 2.20 1,54 388 6,26
LLpoT coHsiuHmkoBwmiA / Sunflower meal 1,50 1,38 2,64 5,63
Conowma / Straw 0,80 0,70 1,41 2,86
Bopa / Water 2,00 0,00 3,53 —
Mensica 6ypsikoBa / Beet molasses 1,00 0,45 1,76 1,83

Bcboro / Total 56,72 24,60 100,00 43,40

lNpumimka. Po3paxoByBanu ans kopis, Baroto 550—-650 kr, 3 Hagoem 28—30 kr, BMicToM y monoui xwupy 4,00 %, Bmictom y monoui 6inka

3,40 % piBHeM nakto3u 4,68 %.

[xepeno. 3a pesynsratamu xiMivHOro aHanisy komnaii ABM Big 25.04.2025.

Note. calculated for cows weighing 550-650 kg, milk yield 28-30 kg, fat content 4.00 %, protein content 3.40 %, lactose level 4.68 %.
Source. Based on the results of chemical analysis by ABM on 25 April 2025.

Tabnuus 3. BioximiyHa xapaktepuctuka TMR giHuX kopis
Table 3. Biochemical characteristics of TMR in dairy cows

KomnoHeHTH BwmicT 3a cyxoto peqoBuHoto, % BwmicT, r

Components Dry matter,% Content, g
Cwupun npoteiH / Crude protein 15,84 3 897,69
HewtpanbHo-getepreHTHa knitkouHa / Neutral detergent fiber 28,95 7 124,15
Neutal detorgent tber n orage. T 20,44 503074
KucnotHo-getepreHTHa kniTkoBuHa / Acid detergent fiber 19,41 4777,21
Llykop / Sugar 6,15 1 513,01
Kpoxmanb / Starch 26,07 6 416,21
PosuunHHa kniTkoBuHa / Soluble fiber 7,93 1 951,36
3ona / Ash 7,64 1879,01
Kanbuin / Calcium 0,65 160,46
docdop / Phosphorus 0,40 98,13
Marwii / Magnesium 0,44 107,55
Kanin / Potassium 1,11 272,68
dypax / Forage 47,87 —
KoHueHTpat / Concentrates 52,13 —
BaranbHi Byrnesoau / Total carbohydrates 73,15 18 002,88
Awmiak / Ammonia 0,48 119,06
HecTpyKTypHi Byrnesoam / cupun npoteiH 203 _

Non-fiber carbohydrates / crude protein

lMpumimka. 3a pe3synbratamu Ximi4Horo aHanidy komnaii ABM Big 25.04.2025.
Note. Based on the results of chemical analysis by ABM dated 25 April 2025.
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Tabnuus 4. OnucoBa CcTaTUCTMKA AOCTIMXYBaHMX 03HaK (n=595)
Table 4. Descriptive statistics of the studied characteristics (n=595)

OsHaka / Characteristic Min Max M£m a2 (o] Cv, %
Ho6o.wii Hagii, kr / Daily milk yield, kg 10,00 56,00 27,7+0,36 70,20 8,40 30,30
Bwmict xupy / Fat content, % 3,17 5,73 4,39+0,08 0,68 0,82 16,70
BwmicT 6inky / Protein content, % 2,40 4,00 3,40+0,01 0,03 0,17 5,00
BwmicT naktosn / Lactose content, % 0,50 5,80 4,68+0,01 0,10 0,32 6,80
pH 2,10 7,40 7,09+0,01 0,06 0,24 3,40
MUN, mr/gn 2,60 32,90 12,3110,24 35,60 5,97 48,50
Xusa maca kopis, kr / Live weight of cows, kg 488,00 650,00 526,40+0,75 308,00 17,50 3,30

MNE* pauioHy Ansi BApobHWLITBa MOMoka
MNE* of diet for milk production 116,60 365,50  287,60+1,65 1622,60 40,30 14,00
Hagin, ckopuroBaHuin Ha eHepreTuyHuiA BMicT (ECM)

Milk yield adjusted for energy content (ECM) 10,30 66,60 29,13£0.35 70,00 8,37 28,70

lMpumimka. * MNE — ebekT1BHICTb BUKOPUCTaHHS a30Ty A1t BUPOOHMLTBA MOMOKa BU3HAYaETLCS SIK CMiBBiAHOLLEHHS! CMOXWBaHHS a30Ty
[0 a30Ty B MOMOLi.

IDxepeno. Po3pobrneHo aBTopamu Ha OCHOBI JOCTiAXEHb.

Notes. * MNE nitrogen efficiency for milk production is defined as the ratio of nitrogen consumption to nitrogen in milk.

Source. Developed by the authors based on research.

Kopm / Feed CnwuHa / Saliva
PPyGeun | Uren i iKpo ! !BHyTpilWHi opranu;
: Rumen l Ceenie e i i Blood 1 ‘Viscera 1
: ) ) i [CevoBuHa |} : ;
) NH ] : U : ) - ]
E HeposunHHuii N | | PosumHHMiA N ~ 3 ] Ne rea : ] 5|no!( ]
: Insoluble N Soluble N PlTONH, by Protein :
] l l Vo +NH, & »  Monoko
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1 Microbes 1 i 1
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A e LT T r PP PPy PEEPP PR, P e e e P e . i 1 Urine
i KnweyHuk CevoBuHa . i 1
Elntestines l Urea o :
: NH, i ] Gpranian Tl
1 Mikpo6Huin N 1 . ] 1 Body 1
] Microbial N - 5 5
i , | | s | 5
: NANMN 1 ¢ i Protein )

—

Kan
Feces

Puc. 1. KoHuenTyanbHa cxema metaboniamy as3oTy B >XyWHUX — Moaens Monni

lMpumimka. NANMN (nonammonia, nonmicrobial nitrogen) — HeamiauHuii, HemMikpobHuii asoT; NA (nucleic acids) — HykneiHoBi kucnotu;
AA (amino acids) — amiHokucnotu; N — a3ot1; NH; — HiTpuT BogHio (amiak); Feed — kopmu; Rumen — py6eup; Intestines — KMLLKIBHUK;
Saliva — cnuHa; Blood — kpoB; Viscera — BHyTpiLHi opraHu; Body — Tino; Feces — dpekanii.

3aTeMHeHi 30HM — Lie opraHu i TkaHuHK, Ae BiabyBatoTbes GioXiMiyHI npouecy, a CTpinkaMu NO3Ha4YeHO HaMPSIMKK PyXy LiMX NPOLECIB.
[xepeno. Li M. M. [12].

Fig. 1. Conceptual diagram of nitrogen metabolism in ruminants — the ‘Molly model’

Note. NANMN — nonammonia, nonmicrobial nitrogen; NA — nucleic acids; AA— amino acids; N — nitrogen; NH3 — hydrogen nitrite (ammonia);

Feed — feed; Rumen — rumen; Intestines — intestines; Saliva — saliva; Blood — blood; Viscera — internal organs; Body — body; Faeces — faeces.
The shaded areas represent organs and tissues where biochemical processes occur, and the arrows indicate the direction of these processes.
Source. Li M. M. [12].

72 bionoeis meapuH, 2025, 1. 27, N3



Ruban S. Y., Shabash M. L.

Modelling the impact of changes in productive indicators in dairy cows on the efficiency of feed nitrogen utilisation

i ;BOMa OHOBMEHMMM HA OCHOBI HU3KW BIOXIMIYHMX | reHe-
TUYHUX NOKA3HUKIB, LLIO BiANOBIgae CXeMi LibOro ekcrepu-
MeHTY. Lli Bepcii Bkntovanu BNnmB KinbKOCTi KNiITKOBUHM
y BMICTi pyOLsi, napaMeTpu TpaBNeHHS Ta rOPMOHarbHI
napameTpu (Molly84) 3 nepernsiHyToto Bepcieto TpaBHUX
i pyMmiHanbHMXx napametpis (Molly85).

MisHiwe Meng M. Li, Mark D. Hanigan [12] nigsupnu
TOYHICTb MPOrHO30BaHNX KOHLEHTPALN NETKMX XUPHUX
kucnoT (precision of predicted volatile fatty acids) 3aBosiku
BOOCKOHaneHomy BigobpaxkeHHIo perynsuii pH Ta weuna-
kocTi BupobHuuTtea JIKK. PH pybusi € KputuiHum dak-
TOPOM AN peryrnioBaHHs po3LLEnneHHs i hepmeHTauii
NOXUBHUX PEYOBUH. Y nonepeaHin mogeni koposwn Monni
Le He Byno BigobpaxeHo gocTtaTtHeo. [NpoBeaeHi focni-
[PKEHHS nonsrany B yAOCKOHareHHi BinoopaxxeHHst pH Ta
nepeHanaluTyBaHHi NapaMeTpiB, NOB’si3aHKX i3 MeTabo-
niaMom pybLs Ta nepeTpaBneHHAM MNOXMBHUX PEYOBVH.
BoockoHaneHa mofen MoXe BUKOPUCTOBYBAaTUCS AN
OL|iHIOBaHHSA MOTOKIB a30Ty 1 eHepril 3 Pi3HUM BMICTOM
Ginky, sikun posiienntoetbcs pybuem — RDP (rumen-
degradable protein) y BennunHax 40 % npotu 60 %, a Ta-
KOX KpOXmMarsto, sikuin posLientoeTecst pybuem — RDSt
(ruminally degraded starch) signosigHo 50 % npoTtn 75 %.

Mwu poarnsHynu 38’430k MNE gns supobHuutBa
MOroKa 3anexHo Bif 3Ha4YeHb J,0O0BOro HaZA0H, BMICTY
MUN i xunBoi macu kopiB (puc. 2, 3, 4).

3i 36inbLueHHAM JoBoBOro Hagow ehekTUBHICTb BU-
KOpUCTaHHA a3oTy ansa sBMpobHunuTtea monoka (MNE)
3pocTtae. [JocarHysLum piBHS Hagoto 53 kr, MNE 3Huxy-
€Tbcs. Lle o6ymMoBneHo Tum, o oopmyra po3paxyHKy
eheKTUBHOCTI BUKOPUCTaHHS @30Ty Ansi BUpobHMUTBA
Monoka (dopmyna 1) MicTuTb kBagpat 4060BOro Hago
3 Big'’eMHUM koedpiuieHTom (-0,06). Lle nosicHioeTbCs BY-
COKOH0 KOHLIEHTpaLlieto BCix komnoHeHTiB CP B ogHOMYy
Kirlorpami Cyxoi pe4oBuMHM KOpMY Ans 3abe3neveHHst no-
Tpeb opraniamy. Lie npu3soamnTb Ao BinbLunx BTpaT a3oty
3 eKCKpeETamm 1 MOFTOKOM.

AHanoriyHa 3anexHictb BuHukae mixk MNE ans su-
pobHuuTBa Moroka Ta BMicTom MUN, a Takox >XMBOH
Macolo KopiB (puc. 2, 3).

306inbLLUEHHS LUMX NOKa3HWUKIB Beae 40 MOHOTOHHOIo
3HKEHHSA €DEKTUBHOCTI BUKOPUCTaHHSA a3oTy AN1s BU-
pobHuuTtea monoka (MNE), ockinbku BoHM BXxOASTb 4O
dopmMynun po3paxyHKy ecpeKTUBHOCTi BUKOPUCTaHHS a30-
Ty AN BUpobHMUTBa Mornoka (chopmyna 1) 3 Big eMHUMUN
koedpivieHTamm (-2,70 ta —0,10 BignosigHo).

3a pisHMMKU gaHMKn ontumarnsHe 3HaveHHst MUN ko-
nueaetbes Big 10 mr/gn go 14 mr/an, ane ansa 6aratbox
KpaiH pekoMeHO0BaHi 3Ha4YeHHS! a30Ty CEHOBMHM MOIOKa
751 KOPOB'AYOro MOJIoKa KornmearoTbest Big 10 mr/an go
16 mr/gn monoka [18, 22]. 3miHn NME BigHOCHO 3Ha4eHb
XXMBOI Macu KopiB (puc. 4), ceigyaTb Npo HEOOXIOHICTb
GiNbLUMX BUTPAT SK BINKOBMX, TaK i EHEPreTUYHMX KOMIO-
HEHT KOPMY, — 0OMIiH, NPSIMO NPOMOPLIAHO NOB’I3aHWI
3 BiNbLUOIO XXMBOK MaCco KOpIB.

CBOEI0 Yeproto Taka 3anexHiCTb CrpUSE 3MEeHLLEHHIO
HeNpoOyKTUBHOMO BUKOPUCTaHHSA KOPMY Ha CUHTE3 MO-
NOYHOT NPOAYKLT.

The Animal Biology, 2025, vol. 27, no. 3

w
5
o

330 /
325

320 /

315 /

310

305

Ans Bupo6bHuuTea monoka (MNE)
Efficiency of using dietary nitrogen for milk production (MNE)

300

EdeKkTUBHICTb BUKOPUCTAHHS @30Ty paLlioHy

P/AIS s s s e e e B B B e |
35 40 45 50 55 60
[o6oswuin Hagin, kr / Daily milk yield, kg

Puc. 2. 3anexHicte MNE pauioHy Bia go6oBoro Hagoto
[hxepeno. Po3apobrieHo aBTopamMy Ha OCHOBI LOCTIIKEHb.
Fig. 2. Dependence of MNE ration on daily milk yield.
Source. Developed by the authors based on research.

w
N
o

315 \

310 \

o \
™~

300

Ans BUpoGHuUTBa Mosioka (MNE)
Efficiency of using dietary nitrogen for milk production (MNE)

295

EbeKTUBHICTb BUKOPUCTAHHSA @30Ty paLioHy

N
©
o

T T T T T T T T T T T T T
10 11 12 13 14 15 16
BwmicT a3oty cevosuHm B moroui (MUN), mr/an / Urea nitrogen content in milk (MUN), mg/dL

Puc. 3. 3anexnictb MNE Big MUN

Ixepeno. Po3apobreHo aBTopamMy Ha OCHOBI AOCHIMKEHb.
Fig. 3. Dependence of MNE on MUN.

Source. Developed by the authors based on research.

X
S

312 ~

310 \

308 \

306 \

304 \\

302

300

EdeKTUBHICTb BUKOPUCTAHHS @30Ty paLioHy
Ans Bupo6HuuTea monoka (MNE)
Efficiency of using dietary nitrogen for milk production (MNE)

298

26T T T T T T T T T T T T T T T T T T T TT
600 625 650 675 700
2Xuea maca kopis, kr / Cows’ live weight, kg

Puc. 4. 3anexHicte MNE paujioHy Bif vBOi Macu kopis
[xepeno. Po3pobreHo aBTopamMy Ha OCHOBI AOCTIIKEHb.
Fig. 4. Dependence of MNE ration on live weight of cows.
Source. Developed by the authors based on research.

73



Py6an C. HO,, LLabaw M. /1. MoaentoBaHHs BrvBY 3MiH NPOAYKTUBHUX NMOKA3HWKIB Y MOJIOYHMX KOPIB Ha eDEKTUBHICTb BUKOPUCTaHHS a30Ty KOPMY

Y 1abn. 5 HaBegeHo po3paxyHKW perpeciviHol 3anex-
HocTi (b) OCHOBHMX KOMMOHEHTIB Moroka (x) Ha NME.

Ha ocHosBi BiporigHUX piBHAHb perpecii oTpumMaHo
HacTynHi 3anexHocrti: MNE = 201,82 + 3,29* (noboBuin Ha-
ain) + e; MNE = 319,80 — 5,93*(BmicT xupy B MoroLi) + €;
MNE = 437,16 — 42,32* (BmicT Ginky B Moroui) + €;
MNE = 374,90 — 17,45 (BMIiCT nakto3u B MonoLii) + €;
MNE = 323,49 - 2,49*MUN + e; MNE = 330,05 - 0,07*
(kmBa maca koposwu) + e; MNE = 202,37 + 3,12* (Hagin,
CKOPWUroBaHW Ha BMICT eHeprii) + e.

3a aHanitmyHumMn gaHmmmn X. Zhao T1a iH. [27] MoxHa
KOHCTaTyBaTh: Bydb-ski hakTopu, LLO BUKIMKAKOTb 3MIHW
MUN, MOXyTb BrnMBaTh HAa KOMMOHEHTM MOSIOKa; 30iNb-
LWeHHs cnoxveaHHA CP, Lo cynpoBooKy€eTLCA MigBULLIEH-
HSAM KoHUeHTpauil MUN, He BnnvBae Ha BUXig MOMOYHOIO
Ginky, Togj sk HM3bkKIA BMICT CP MOXe 3MEHLLIMTM eKCKpe-
LLit0 CE4OBMHM Ha (pbeHOTUNOBOMY PiBHI, HE BNMBaoyn
HeraTMBHO Ha BMICT MOIO4HOrO Binky; Ha no4yaTky nak-
TaLji MOMOYHI KOPOBY MEPEXUBAIOTL NEPIo, HEraTUBHOMO
€HepreTM4HOro GanaHcy, Lo NPM3BOAMTb A0 30iNbLUEHHST
BiJCOTKA MOIOYHOIO XMpy Yepe3 mMobinisauito >XMpoBoi
TKaHWHY; BNpodoBxX uporo nepiogy MUN 3a3Buyan ge-
MOHCTPYE BiQHOCHO HU3bKi 3Ha4YEHHS Yepes3 HedoCTaTHE
CMOXMBaHHSA KOPMY, MOPIBHSHO 3 iHLUMMM Nepiogamu nak-
TaLii; MOXrMBa CUrbHa NO3UTVBHA rEHETUYHA KopensLis
(+0,85) mixk MUN i KinbKiCTHo COMaTUYHMX KIMiTUH, OCKITbKA
BMHUKHEHHS MaCTUTY MOXe BMNIMBaTW Ha KOHLIEHTpaLlito
MUN y morouj, a cepegHs reHeTuyHa kopensuist Mk MUN
Ta NakTO30l0 3anexHa Bif LbOoro; Ha Kopensuito Mix
MUN i cknagom Monoka BnnnBae cTais nakTauii Ta ctaH
300pOoB’s, 3aBAskM YoMy 38’A30K Mk MUN i o3Hakamu
KOMMOHEHTIB MOJIoKa € criabkvm abo HaBiTb HE3HAYHMM.

lMoTeHujan Bigbopy Kopi 3 HMU3bkM doeHoTunom MUN
[ONsi 3VMEHLLIEHHST BUAINEHHS @30Ty HE BMMBAE HEraTnBHO
Ha MPOOYKTUBHICTb i SIKICTb MOJIOKa. 32 YMOBW 3HUXKEHHS

o3Hak MUN wnsaxom cenekuiiHoro Bigbopy HeobxigHo
OLIHUTY IXHIO KOpPEensLio 3 iHW1MK o3Hakamu [27].

3a BrcHoBkamm P. Huhtanen 1a iH., koHueHTpauis MUN
HE € KOPUCHUM iHCTPYMEHTOM (PEHOTUMYBaHHSA Ans Mo-
ninwenHa MNE, ane sumiptoBaHHsi koHUeHTpaLii MUN Ha
piBHI CTaaa A03BONSAOTL TOMHO HanawTyBaTh paLioH Ans
nigBuLLEHHS nepeTpaBntoBaHocTi abo MNE [8]. 3a aaHnmu
V. Ishler, HanbinbL pexomeHaoBaHi gianazoHn MUN konu-
BatoTbCSA Big 8 mr/an 4o 12 mr/an, Wwo Bigobpakae pauioHu
3 6anaHcom 6inky 16 %, Ta HasBHICTb BINKOBMX opakL;in
i ByrneBogiB 4115 YIOBMIOBAHHSA HAANMLLIKOM amiaky B pyo-
Ui [9]. Y Tabn. 6 HaBegeHO pe3ynsrat MOOENtoBaHHS 3MiH
MNE pauioHy anst BApOOHWLITBA MOSTOKa Mpwv 3MiHi 3Ha-
YeHb [OBOBOro Haaok, NMOKa3HUKIB MOSOKa, XXMBOI Macu
KOpIB i HAOOD, CKOPUIOBAHOIO Ha EHEPreTUYHWUIA BMICT Bif-
MOBIAHO A0 PIBHSAHL NMHINHOT perpecii, HaBeaeHWX y Taon. 5.

BcTtaHoBneHo, wo 30inbweHHa MNE pauioHy gnsi
BMPOOHMLITBa MOJIOKa BUSIBIIEHO NULLIE 32 ABOMA NoKas-
HVKaMun: [OO0BOMY HaZOK Ta HaJoH, CKOPUrOBaHOMY 3a
eHepreTM4HMM BMicTOM. BHacnigok 306inbLlUeHHsT Takmx
MOKa3HWKIB, SIK BMICT Xupy, 6inky, nakrosu, MUN Ta xuBoi
macu kopis, MNE pauioHy Ans BUpoOHMLITBa MOMoKa
3MEHLLYETLCS.

Hu3abki 3HaveHHa MUN (<8-10 mr/an) BkasytoTb Ha
MOXNUBMIM AediumT Binky B paLioHi, AKUN MOXe BUHUK-
HYTW, KON 3HWXKYETLCS aKTUBHICTb OakTepin pyous, Lo
0BMexXye YTBOPEHHSI MOSIOKa 1 CUHTE3 MOSTOYHOTO Birky.

AHanisytoun ekcnepumeHTanbHi gaHi P. Huhtanen Ta
iH. [8], V. Ishler [9], a TakoX OoTpMMaHi B Ui poboTi pe-
3ynbratu (puc. 2, 3, 4) 3pobneHo nonepeaHi BUCHOBKM
NPO KOPEKTHICTb ouiHOK MNE npu 3Ha4eHHsix piBHsS MUN
B Mexax 8—12 mr/an. Beaxxaemo AoUiNbHUM BUKOPUC-
TOBYBAaTU Lii MApaMeTpu B Nporpamax oLiHku Ta Bigbopy
ANsi HaAiMHOro NPOrHO3yBaHHA OTPUMAHOTO edhekTy 3a
MOSOYHOK NPOAYKTUBHICTIO, ckrnagom monoka i MNE.

Tabnuus 5. PerpeciiiHa 3anexHicTb (b) OCHOBHMX KOMMOHEHTIB Monoka (x) Bia MNE ans BupoGHMLTBa Momoka,

KinbKiCTb cnocTepexeHb — 595 ronis.

Table 5. Regression dependence (b) of the main components of milk (x) on MNE for milk production, number of observations — 595 heads.

OsHaka (x)
Characteristic (x)

BiflbHWIA YneH (a)
free term (a)

PiBHAHHSA perpecii, ge:

Regression equation where:

KoeqiuieHT perpecii (b)
regression coefficient (b)

Ho6osuii Hagin / Daily milk yield 201,82+2,54 3,29+0,09 37,55***
BwmicT xwupy B monoui / Fat content in milk 319,80+5,71 -5,93+1,24 2,02%**
BwmicT 6inky B monoui / Protein content in milk 437,16126,47 -42,32+ 7,77 7,63***
BmicT nakto3n B monoui / Lactose content in milk 374,90+19,76 -17,45+4,21 3,88***
MUN 323,49+2,82 -2,50+0,21 11,94%**
XKusa maca koposwu / Live weight of cow 330,05+20,11 -0,07+0,04 1,84

Hapii, ckopuroBaHuii 3 ornsigy Ha BMICT eHepril 202,37+3.00 3.12+0,10 31.49*+

Milk yield adjusted for energy content

lMpumimka. ™ — P>0,999.

IDxepeno. Po3apobrneHo aBTopamu Ha OCHOBI AOCHiAXEHb.
Note. *** — P>0.999.

Source. Developed by the authors based on research.
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Tabnuua 6. MogentoBaHHsa 3miH MNE pauioHy ans BupobHuuTBa Mornoka

Table 6. Modelling changes in the MNE ration for milk production

KOHTpOnbHMI NOKa3HUK
Control indicator

3mina gobosoro Hagoto, kr / Change in daily milk yield, kg

5,00 10,00 15,00

MNE 218,27 234,72

251,17

20,00 25,00 30,00 35,00

267,62 284,07 300,52 316,97

3miHa BmicTy xupy B monoui / Change in milk fat content, %

0,50 1,00 1,50

MNE 316,84

313,87 310,91

2.00 2,50 3,00 3,50

307,94 304,98 302,01 299,05

3miHa BmicTy 6inky B monoui / Change in milk protein content, %

0,50 1,00 1,50

MNE 416,00 394,84

373,68

2.00 2,50 3,00 3,50

352,52 331,36 310,20 289,04

3MiHa BmicTy naktoan B moroui / Change in lactose content in milk, %

0,50 1,00 1,50

MNE 366,18 357,45

348,73

2.00 2,50 3,00 3,50

340,00 331,28 322,55 313,83

3miHa BMicTy a3oty cevoBuHu B monoui (MUN), mr/an / Change in milk urea nitrogen (MUN) content, mg/dl

5,00 10,00 15.00

MNE 311,04 298,59

286,14

20,00 25,00 30.00 35.00

273,69 261,24 248,79 236,34

3MiHa xuBoi Macu kopoBwm, kr / Change in live weight of cows, kg

10,00 30,00 50,00 70,00 90,00 110,00 130,00

MNE 329,35 327,95 326,55 325,15 323,75 322,35 320,95
3MiHa Hafot, CKOPUroBaHOTO Ha eHepreTuyHuiA BMICT, kT / Change in milk yield, adjusted for energy content, kg

10,00 20,00 30,00 40,00 50,00 60,00 70,00

MNE 233,57 264,77 295,97 327,17 358,37 389,57 420,77

lMpumimka. BpaxoByeTbCs 3MiHa 3Ha4eHb A060BOro HaAok, NOKa3HMKIB MOMOKA, XXUBOI Macu KopiB i Hago,

CKOPUroBaHOIo Ha eHepreTUYHUIA BMICT.
[hkepeno. Po3apobrneHo aBTopamMy Ha OCHOBI LOCTIKEHb.

Note. Changes in daily milk yield, milk indicators, live weight of cows and milk yield adjusted for energy content are taken into account.

Source. Developed by the authors based on research.

Taki KOMMNOHEHTWN MOJOKa, SK BMICT XuMpy, Oinky, pi-
BeHb nakto3u Ta MUN, MatoTb LLUMPOKMIA Aiana3oH CBOrO
hEeHOTMNOBOIO NPOSIBY, LLIO XapaKTepusye ckrnaaHi bioxi-
MiYHi NpoLecy B opraHiamMi XXynHux, i3 6aratbMa YMHHK-
KaMu BMIMBY Ha BapiabernbHICTb LnX o03HakK. [NonepeHi
NpUNYLLEHHS BKa3yTb HA HEOOXiOHICTb BCTAHOBIEHHS
3B’a3ky Mk MUN sk iHOMKaTOpHOI 03HakM LWo[o Bugi-
NEHHSs1 3aNMLLIKOBOrO a3oTy Ta LiNIbOBOK 03HAKOH0, L0
BM3HAYaETLCA K iHOMBIAYanbHA XapakTePUCTMKaA KOX-
HoT kopoBK. Cam MPVHLUMN NOLUYKY FEHETUYHOTO BMAVBY
Ha Taki konusaHHs Tpeba byayBaTu Ha OCHOBI aHanisy
AnHamiku nosTopis ouiHok MUN B yaci y po3spisi reHe-
TUYHUX rpyn. MNpogoBXeHHA JOCHioKEHb B LIbOMY Ha-
NPsSIMKY 4acTb 3MOTY pO3LWMPUTK Habip aHaniTMYHNX
JaHuXx, a B NOEOHaHHI 3 MeTogamum onTumisaLlii Ta Mo-
JenoBaHHA — OaTh KOHKPETHI pekoMeHaaLii Woao Bu-
KOPUCTaHHS TaKMX KOMMMEKCHUX OLHOK. [ponoHyeTLes
BMKOPUCTOBYBATU iHAMBIAYarnbHi ab0 rpynoBi 3HA4YEHHS
BMICTY a30Ty CEYOBUHM B MOMOLi Ta e(peKTUBHICTb BU-
KOPUCTaHHS @30Ty Ha YTBOPEHHS MOSIOKa B nporpamax
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OUiHKM 1 BiOOOpY ANS HadiiHOrO MPOrHO3YBaHHSA OTpW-
MaHoro eoekTy 3a MOMOYHOO MPOJYKTUBHICTIO, CKNaoM
Mosioka Ta edeKTUBHICTIO BUPOBHULTBA.
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Modelling the impact of changes in productive indicators in dairy cows
on the efficiency of feed nitrogen utilization

S. Y. Ruban, M. L. Shabash
rubansy@gmail.com

National University of Life and Environmental Sciences of Ukraine, 15 Heroiv Oborony str., Kyiv, 03041, Ukraine

A generalized analysis of the main approaches to describing and understanding the characteristics of the regulation of the breakdown
and fermentation of feed nutrients in cows is presented using the example of the ‘Molly Model'. The research was based on data from
595 Holstein cows kept at the Kolos Agricultural Firm LLC in the Kyiv region. An analysis was conducted of the relationship between such
‘output’ parameters as: milk yield, fat, protein, lactose content, milk urea nitrogen (MUN), live weight of cows, and milk yield adjusted
for energy content (ECM). MUN values were used as the main biomarker. Calculations were made of the efficiency of nitrogen use for
milk production (MNE, milk nitrogen efficiency) depending on productivity indicators. Based on regression analysis, the following reliable
dependencies were obtained: MNE — daily milk yield +3.29; MNE — milk fat content —5.93; MNE — milk protein content —42.32; MNE —
lactose content in milk —17.45; MNE — MUN -2.49; MNE — live weight of the cow —0.07; MNE — milk yield adjusted for energy content
+3.12. Based on the obtained regression coefficients, possible changes in nitrogen use efficiency were modeled, where an increase in the
absolute values of indicators such as fat, protein and lactose content in milk, MUN, live weight of cows and MNE leads to a decrease, and
when the daily milk yield and milk yield adjusted for energy content increase, there is an increase in the MNE of the diet for milk production.
The data obtained indicate the possibility of using individual or group values of MUN and MNE content in milk production in assessment
and selection programs for reliable prediction of the effect obtained for milk productivity, milk composition and production efficiency.
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