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SMIINAHO-JITAHAHUX KOMIIVIEKCIB IUHKY, MAHIT'AHY I KOBAJIBTY

B. C. bomxo', IO. I Kponusexa?, JI. I’ bomko'
sy-kropuvka@ukr.net

'BinonepkiBChKUi HAIIOHATBHUN arpapHUil YHIBEPCHUTET,

1. CobopHa, 8/1, M. bina llepksa, KuiBcbka o6macts, 09117, Ykpaina
2JIpBiBCHKMII HAIIIOHAJIBHUN YHIBEPCUTET BETCPHHAPHOI METUIIMHH

ta GiotexHouoriil imeni C. 3. [’uLpKoro,

Byin. [lekapceka, 50, M. JIbBiB, 79010, Ykpaina

Buxopucmanns xenamie y payionax 6ucokonpoOyKmMUGHUX Kopie 6NIU8ac Ha iHMEHCUGHICMb PO3GUMKY
MIKpOgnopu, mum camum ni08UWYIOUU eqheKMUBHICTb NPoYyecy nepempasiierHs i (hepmeHmayii Kopmie y mpasHomy
mpakmi. Tomy 30iticHeri HayKo8i 00CTIONCEHHS 3 GUSHAYEHHS ONMUMATLHUX 003 IMIUUAHO-TI2AHOHUX KOMAIIEKCI8
Lunxy, Maneany i Kobanomy € akmyanbHumu.

1Iposedeno naykoso-2ocno0apcobkutl 00Cio Ha 4 Spynax-aHanoeax 20MUMUHCLKUX KOPI6 HiMeybKoi cenexyii
no 10 eonig y xodicHitl i banaucosuti 0ocio (no 3 20106u) 3 BUKOPUCMAHHAM PIZHUX 003 OPEAHIYHUX MIKpOeleMeH-
mig — L{unxy, Maueany i Kobanemy y ¢popmi ix 3miwwano-nieanOHux komniexcis. Buxopucmano pexomenoosai
HOpMU CYNJIEKCY celleny, cybghamy Kynpymy i hooumy Kauaito, 6U8UEHo ixXHiti 61au6 Ha MONOYHY NPOOYKIMUGHICb
Kopig i bananc mikpoeremenmis 6 ix opeanizvi. Mikpoenemenmu 6HOCUIU 00 KOMOIKOPMIG-KOHYEHMPamie Menmooom
64206020 003y8anHA Ma OA2AMOCMYNEHEB020 3MIULYBAHHSL.

Bcemanosneno nosumuenuil ennue opeaniunozo L{unxy, Mawneany i Kobanemy y ¢hopmi amivwano-nieano-
HUX KOMNAEKCi6 Ha MONOYHY npooyKmusHicms Kopie y nepudi 100 onie naxmayii ma oomin L{unxy, Maneany i Ko-
banemy 6 ix opeanizmi npu 3abesneuenni Hopmu yux enemenmis na 56, 64, 72, 80i 88 % 6io pexomenoosanux (na
1 ke CP, me: Lunxy — 76, Manzany — 76 i Kobanemy — 0,95) npu 3a6e3neuenni na 100 % nopm ¢ Kynpymi, Hooi
3a paxyHok cynvghamy Kynpymy, ooumy xanito ma Ceneny (0o 0,3 me/ke CP) — cynnekcy ceneny.

Hatisuwi cepednvo00606i Haooi monoka 6ynu y kopie Il docnionoi epynu, sixi ompumyeanu na 10 %
menuie Lunxy, Maneany i Kobanvmy nopigHaHo 3 KOHMponem, Ha0oi KOpie KOHMPOAbHOI epynu nepesatcanu
na 1,7 ke abo na 3,6 % (P<0,01). Kpim moeo, 0ooasaunsa piznux 003 Llunxy, Maneany i Kobanremy do payiony
MBAPUH MAL0 NOZUMUBHULL 8IIIUB HA IX 0OMIH 6 OpeaHizmi Kopis. Akymyntoeanus L{unKy 6 opeanizmi meapun y
cnisgionouienHi 3i cnosicumum y koumponvhii (1) epyni cmanosuno 40,13 %, y docnionux: Il — 37,96 %, 11l —
42,66 %,; 1IV— 40,06 % i V — 38,74 %. Haiikpawe 3aceoenna Llunxy 6 opeanizmi meapun cnocmepizanu 3a
BUKOPUCIMAHHS MEMAN0XENAMi8, 003U AKUX OYIU HUNCUUMU 8i0 peKomMeHO08anux Hopm Ha 28 %b.

Buoinenns Lunky 3 xanom y xopie I, 1V i V docrionux epyn 6yno meHuwum 8i0 meaput KOHMpOIbHOL
epynu Ha 15,1; 21,71 28,6 %, y kopie Il docrionoi epynu — oineuwum na 11,9 %. Kinoxicms L{unky, eudinenoi
3 ceuero, konusanacs 6i0 20,34 me y V docnioniii epyni 0o 21,73 me y Il 0ocnioniu epyni.

Buxopucmanns Llunky, Maneany i Kobanemy y ¢hopmi 3mituano-nieanOHUX KOMALEKCI8 ) MEHUIUX 0030X 8 20-
0i671i BUCOKONPOOYKIMUGHUX KOPIB NIOGUUJLTIO IXHIO MOTOUHY NPOOYKIMUGHICb 3 PAXYHOK KPAWO20 CHOMCUBANHS KOPMO-
Cymiuti ma iIHMeHCUBHILO020 OOMIHY YUX MIKDOELeMEHMIB 8 OP2aHi3ME KOpis, Wo NPpU3600Wi0 00 MEHWI020 3a0pyOHeHHs
BAANCKUMU MEMANAMY HABKOIUUHBO2O CEPe00sULa Yepe3 MEHULY iX eKCKpeyilo 3 npoOyKmamu 0OMiHy.

Kirouosi ciosa: ['OJIIITUHCBHKA ITOPOIA, ITPEMIKC, XEJIATH, ITPOAYKTUBHICTD,
OBMIH, BAJIAHC
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The use of chelates in the diets of high-yielding cows affects the intensity of microflora growth, increasing
the efficiency of digestion and fermentation of feed in the digestive tract. Therefore, scientific studies to determine
the optimal doses of Zinc, Mangan and Cobalt mixed-ligand complexes are relevant.

The scientific-economic experiment was carried out in 4 groups of analogs of Holstein cows of German
selection for 10 animals in each and a balance experiment (3 animals) was carried out using different doses of
organic trace elements of Zinc, Mangan and Cobalt in the form of mixed-ligand complexes using the recommended
norms. Supplex selenium, potassium sulfate and potassium iodite, and their influence on the milk yield of cows
and the balance of trace elements in their body are studied. The trace elements were introduced into mixed feed
concentrates by weight dosing and multistage mixing.

During the research, the positive effects of organic Zinc, Manganese and Cobalt in the forms of mixed-
ligand complexes on the milk yield in Holstein cows of German selection during the first 100 days of lactation
and on Zinc, Manganese and Cobalt metabolism were established. These elements were provided at 56, 64, 72, 80
and 88 % of recommended amounts (per 1 kg of DM, mg: Zinc — 76.0, Manganese — 76.0 and Cobalt — 0.95).
Cuprum and lodine were provided at 100 % of the norms in due to sulfate of potassium, potassium iodate and
Selenium (up to 0.3 mg/kg DM) by Supplex selenium.

The highest average daily milk yields were in cows of the 1l experimental group which received Zinc,
Manganese and Cobalt at 10 % less than control; the cows of the I control group had a prevalence of 1.7 kg
or 3.6 % (P<0.01). Moreover, adding different doses of Zinc, Manganese and Cobalt to the animal diet had
a positive effect on the Zinc metabolism in cows. The accumulation of Zinc in the organism of experimental
groups in relation to the consumed was (percentage): I control group — 40.13, Il experimental group — 37.96;
HI—42.66,; IV—40.06 and V— 38.74. The best assimilation of zinc noted for the use of metal chelates, doses
of which were by 28 % lower than recommended norms.

Excretion of Zinc with feces in cows of 111, IV and V experimental groups was lower than in control animals
by 15.1; 21.7 and 28.6 %, and in cows of the Il experimental group it was higher by 11.9 %. The amount of Zinc
contained in urine varied from 20.34 mg in the V experimental group to 21.73 mg in the Il experimental group.

The use of Zinc, Manganese, and Cobalt in the form of mixed-ligand complexes in smaller doses in high-yielding
cows feeding increased their milk production due to better consumption of feed and more intensive metabolism of these
trace elements and led to smaller contamination by heavy metals of the environment due to smaller excretion with feces.

Keywords: HOLSTEIN BREED, PREMIX, CHELATES, PRODUCTIVITY, METABOLISM,
BALANCE
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Hcnonvzosanue xenamos 6 payuonax 8bicCOKONPOOYKMUBHBIX KOPO8 GUsem Ha UHIMEHCUBHOCHb PA36U-
must MUKPOGDIIOPbL, MeM camblmM NO8bIULAs I HekmusHoCms npoyecca nepesapusanis u pepmeHmayuy KOpmos
8 nuwesapumenvHom mpakme. 1103momy npoeeoéHHbvle HayuHble UCCIe008aHUsL NO ONPEOeLeHUI0 ONMUMATIbHBIX
003 CMEWAHHO-TULAHOHBIX Komniekcos Lunka, Mapeanya u Kobanema a61a10mcsa akmyanioHbLMU.

1Iposedeno nayuHo-xo3531UCMEeH bl ONbIM HA 4 2PYNNAX-AHAN02aX 20TUMUHCKUX KOPO8 HeMeYKOlL CelleK-
yuu no 10 2on06 6 Kaxcooti u banancoswlii onvim (1o 3 20106bl) ¢ UCHOTL30BAHUEM PASTUUHBIX 003 OPSAHUYECKUX
Mmukposnemenmos Llunxa, Mapeanya u Kobansma 6 ghopme ux cmeuanHo-1ueanOHbIx Komniekcos. Vcnonv3osanuce
pexomendyemble HopMbl CYNIeKCa Celend, Cyllb(hama mMeou U UoOuma Kauus, Usy4eHo ux eiusHue Ha npooyKmue-
HOCMb KOPO8 U OANAHC MUKPOAIEMEHMO8 8 opearusme. Muxkposnemermbi 6600UIU 8 KOMOUKOPMA-KOHYEHMPAmbl
MemoooM 8eCcO08020 OO3UPOBAHUS U MHO2OCTHYNEHYAMO020 CMEUUBAHUA.

Yemanoeneno nonosicumensroe anuanue opeanuieckoeo Llunxa, Mapeanya u Kobansma 6 gpopme cmewiarnto-
JIUSAHOHBIX KOMNJLEKCO8 HA MOJIOYHYIO NPOOYKMUBHOCMb KOpos 6 nepgvle 100 Oneti nakmayuu u oomen Llunxa,
Mapeanya u Kobanvma 6 ux opeanuzme npu obecnedeHuy Hopmbl Smux anemeHmos Ha 56, 64, 72, 80 u 88 % om pexo-
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menodosannvix (ha 1 ke CB, me: [{unka — 76, Mapeanya — 76 u Kobarema — 0,95) npu obecneveruu na 100 % nopm
6 Kynpyme, Hooe 3a cuem cynogpama meou u uoouma kanus u Cenena (0o 0,3 me/ke CB) — cynnexca cenena.

Camvie gvicokue cpednecymoutvle Y0ou Monoka oviiu y kopog Il oneimmuoti spynnwl, Komopule noayuan Ha
10 % menvute Lunxa, Mapeanya u Kobanema no cpasuenuio ¢ KOHmpoaem, y0ou Kopog KOHMpOLbHOU 2pynnvl npe-
svumanu Ha 1,7 ke un Ha 3,6 % (P<0,01). Kpome moeo, dobasnenue pazmuunvix 003 L{unka, Mapeanya u Kobanema
K PAYUOHY HCUBOTHHBIX UMETLO NOTONCUMETLHOE GTIUSTHUE HA UX 00MeH 8 opeanuzme Kopos. Akkymynuposarue L{unka
8 OpeaHU3Me HCUBOMHBIX 8 OMHOUEHUU K nompedisiemMomy 8 Konmponvhotl gpynne (1) cocmasuno 40,13 %, 6 onvimmvix:
11— 37,96 %, Il — 42,66 %, IV— 40,06 % u V— 38,74 %. Jhuwee yceoenue L{unka 6 opeanuzvme Kopog ommedanu
npU UCTONBL30BAHUU MEMATIOXENAMO8, 003bl KOMOPHIX OblIU HUJICE peKoMeHOYyemblX Hopm Ha 28 %.

Buioenenue Lunxa c kanom y xopos I, IV u V onvimuuix epynn 06110 MeHblULe 01 HCUBOMHBIX KOHMPOTLHOU
epynnvl Ha 15,1; 21,7 u 28,6 %, y kopos Il onvimuoii epynnst — bomvue va 11,9 %. Konuwecmeo L{unxa, svloensiemoe
¢ moyoti, konebaroce om 20,34 me 6 V onvimuotl epynne 0o 21,73 me 6o Il onvimnoii epynne.

Hcnonvzosanue Lunka, Mapeanya u Kobanema 6 ghopme cMeuuanHo-mueaHOHbIX KOMIAEKCO8 8 MEHUIUX O0-
30X NpU KOPMAEHUU 8bICOKONPOOYKIMUBHBIX KOPOB NOBLIUUAET UX NPOOYKIMUBHOCHIb 30 CHe Ty 4ile20 NompeoneHus
KopMocmecu U Oonee UHMEHCUBHO20 OOMEHA IMUX MUKPOILEMEHMOS 8 OP2aHU3ME KOPO8, YO HPUBOOU K MEHbUEMY
3A2PSZHEHUIO MANHCETLIMU MEMALTAMU OKPYHCAIOWell CPeObl U3-30 MEHbULE20 UX GbIBEOeHUsL C NPOOYKIMAMU OOMEHA.

Kiouesnie caoBa: ['OJIIITHUHCKAS ITOPOIA, ITPEMUKC, XEJIATBI, ITPOJYKTHB-
HOCTb, OBMEH, FAJTAHC

Y Gararpox perioHax YkpaiHu pariioHH TBa- (hopM 11OTO €TIEMEHTY BiJT Horo BMicTy [22]. Pyme-
puH nedirmTHi 3a Kyripymowm, [{uakom, Manranom, HaJIbHI OaKkTepii, Ha BiMIHY Bif iH(Y30piH, pe3uc-
KoGassrom, Monom, Cereriom [9, 23, 25]. Lluxk ro- TEHTHI JI0 BUCOKOTO piBHS L[MHKY BHACITIIOK HOTO
cimae apyre micrie micist depyMy 3a po3HOBCIOKEH- He3HayHoro nomrHanHsA [20]. 3acBoennst LluHky
HSIM B OpraHi3Mi TBApHH Ta y4acTIO Y METaOOMIYHUX 3QJICKUTD BiJ] HASBHOCTI Y KOPMaX OpPTaHIYHHUX
peaxisix [ 1, 5]. [IuHK HaJIeKUTB 10 KUTTEBO BOKITH- XeJIaTHUX KOMITOHEHTIB Ta B3aemofii 3 Kympymom,
BUX MIKpOEJIEMEHTIB [ 1], peryimoe akTUBHICTb PO3- Kobanbsrom, Manranom [7, 12].

IIETUICHHSI 1 BCMOKTYBAHHS ITO)KUBHUX PEYOBHH [6, ToMy ogHUM 31 cTOCOO1B MiABUIICHHS
10, 30], 6epe yuacTb y CHHTE31 IPOTETHIB, HYKJISTHO- TpaHchopmalii TOKUBHUX PEYOBHH KOPMIB
BUX KHUCJIOT, TIPOLIECaX €HEPreTUYHOrO OOMiHY, KITi- y MOJIOKO Ta 3MEHILIEHHS 3a0pYyTHEHHSI BaXKKHUMU
TUHHOTO JAMXaHHSI, T ATPUMaHHI aHTUOKCUJIAHTHO- MeTajaMu JIOBKUIJIS € 3a0e3MeYeHHs] BUCOKO-
T0 crarycy [28] Ta iIMyHHOI peakitii opradizmy [22]. MIPOIYKTHBHUX KOPIB OPraHIYHUMH CIIOTYKaMH Y1
Le#t mikpoeneMeHT HeOOXiTHHUI [T KaTaliTHIHOT COJIIMH MIKPOEJIEMEHTIB, SIK1 Kpallle JOCTYITHI JJIs
aktuBHOCTI oHax 200 meranoensumis, (JTHK- X opranizMy MOPiBHSHO 3 HEOPraHIYHUMH (hopMa-
1 PHK-mommimepa3s, kapOoanrigpas, aeriaporeHas, mu [2, 11, 21, 27]. JJocTynHI MIKpOEJIEMEHTH ISt
(ocdaras, cynepokcuapicMyTas, enTua3, ypeas OpraizMy KOpiB CITPUSTIOTH iHTEHCH]IKaItii 0OMiH-
To11o) [33], a Takok TOPMOHIB 1HCYJTIHY, ITFOKArOHY, HUX TPOIIECIB B OpraHi3Mi, e(peKTHBHOMY 3aCBOEH-
(hoIiKyJTiHY, TECTOCTEPOHY, IPOJTiHY, THPO3uHY [ 15]. HIO ITO)KUBHUX PEYOBHH KOPMIB Ta IiABUIIYIOThH
[uHK HeOOX1HMIA I1 HOPMAJTBHOTO POCTY, PO3BH- koedimieHT Tpancdopmarlii ix y npomaykiito [18,
TKY 1 CTaT€BOTO JJO3PIBaHHS, MATPUMKHU PENPOIYK- 19] 3 MEHIIUM BHUIEHHSM 3 KaJIOM Ta CEUelo.

THBHOI (DYHKIIii, CMaKy Ta HIOXY, HOPMAJILHOTO 3aro- [Tinroxisns xopiB LluHKOM y TIO€THAHHI
ennst pad Toio [ 10]. Henocraras kimbkicts LpHKy 3 MiHEpAJIbHUMH €JIECMEHTAMH 1 XeJlaTaMH IHX
B pallioHax 3HIKYE MPOITYKTUBHICTh KOPIB Yepe3 CroyK y ¢hopmi mpemikciB Ta 100aBOK MOCH-
TIOTIPIICHHS TIEPETPABIICHHSI TOKUBHUX PEUYOBUH JIF0€ aHa0OJIYHI MPOIIECH B OpPraHi3mi, 3abe3me-
KOpMiB, BUKopHcTanHs Hitporeny, pict 6akrepiit Yy€ BUIILY MOJIOYHY MPOAYKTHBHICTb, TIOKpAIILy€e
y pyOI1i, BIUTMBA€E Ha CKJIaJ MIKPOOHOI TOITYJISIIii SKICTh MoJioka [8, 14, 29, 31]. IIpote Halikparry
Ta 11 LEI0NI030MITUYHY aKTUBHICTh 1 YTBOPEHHS MIPOAYKTHUBHY JIil0 Ha OpraHi3M BUCOKOMPOAYK-
JDKK [3, 20, 30]. B opranizm tBapun L{uak Haaxo- TUBHUX TBapHH y oMy L{MHK iposBIisie pazom
JIUTH 3 KOPMOM, BOZIOIO Ta HEOPTraHIYHIUMH abo Op- 3 IHIIUMH eJIeMeHTaMH — TaKuMH, K MaHras,
TaHIYHUMH CTIONTyKaMu [S]y dhopmi OKCHy 1 CyITh- ®epym, Kobanst, CeneH To111o, y BUIIISIII COEH
(haty, IUHK-METIOHIHY, IIMHK-TIpoTeiHary [4, 26]. Ta iX XeJIaTHUX CIIOIYK 3 aMiHOKHCJIOTamMu [ 16,

B pyOui sxyiiHnx HasiBHi e 5—10 % po3urHHuX 17, 24] 1 Bitaminamu [5, 32].
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MeTo10 nocaigxKeHb Oya0 BUSHAYCHHS
OINTUMAILHUX 03 3MIIIAHOMITaHHUX KOMILIEKCIB
[unky, Manrany, Kobansry B o€HaHHi 3 CyIlb-
(arom KynpyMmy, HOIUCTUM KaJIeM 1 CyIJIEKCOM
CEJICHY B TOJIiBJIi BUCOKONPOIYKTUBHUX KOPiB
TOJIITHHCHKOT MOPOAM HIMEIBKOI CeNeKil B mep-
mri 100 gaiB jakramii Ta BCTAHOBUTH 1X BIUIMB Ha
OaJlaHC MIKPOEJIEMEHTIB B OpraHi3Mi KOpiB, B TOMY
yucii L{uHKy, Ta iX MOJIOYHY NPOXYKTUBHICTb.

Marepiajau i MmeToau

Jocnin npoBoanmu B ymoBax BAT «Tepe-
3uHe» binorepkiBcbkoro paiiony KuiBchkoi oomacri.
KopiB st nocmigy BigOupany micis 3aKiH4eHHs
nepioi nakrauii 3a 10—15 aHiB 10 oTeneHHs 3a
MPUHLIUIIOM aHAJIOTIB 3 ypaxyBaHHSAM BiKY, TOXO-
JOKEHHS, JTaTU TUIOIOTBOPHOTO OCIMEHIHHS, Macu

TiJIa 1 MOJIOYHOT IPOTyKTHBHOCTI 32 IEPIILY JAKTALLO.
Bci ninibpani kKopoBU-aHATIOrW OyJTM YUCTOIOPOLIHI,
MaJli CXOXKY MPOIYKTUBHICTh MaTepiB, CEPEIHIO
BrOJIOBaHICTh, OYyJIM KIIIHIYHO 3I0POBUMH, YTPH-
MYBAJIUCh B OJIHAKOBHX YMOBAX 1 OTHOYAaCHO Oyiu
3aBe3€eHI HeTeJsIMH Yy ToCoAapcTBo 3 Himeuunnu.
KopiB Oys0 po3aiieHo Ha m’sSTh Ipyn —
OJIHY KOHTPOJIbHY Ta 4oTUpH AociigHi. Koxxna
rpyna HaiivyBajna o 10 xopiB. Cxema HayKOBO-
rOCIOapChKOTO JIOCHiy nojaHa y tao. 1.
3rifHo 3 JaHuMu Tad. 1, KoHTpoeM Oyna
ONTUMAJIbHA 71032 3MIIIAHO-TIraHAHUX KOMIUIEKCIB
unky, Manrany i Kobanbry, BcTaHOBNIEHa y TIO-
niepeanboMy fociini [13] 3 koHuenTparieto B 1 kr
CP xopmocymiii, mr: Huaky — 60,8; Manrany —
60,8 1 Kobansty — 0,78. st 11 nocmignoi rpynu
KOHIICHTPAITIO IMX MIKPOETIEMEHTIB 30LTBIIIN Ha
10 %, a B IIl — HaBIaK, 3MEHIIINA HA IO KiJb-

Tabnuys 1

CxemMa HayKOBO-TOCIOIAPCHKOIO0 I0C/Iiy HA KOPOBAaX rOJIITHHCHKOI MOPOAN HiMelbKOI cesleKii

B nepwi 100 auiB gakranii (n=10)

Scheme of scientific and economic experiment on Holstein breed cows of German selection

in the first 100 days of lactation (n=10)

I'pymu / Groups

JHocnimxysanmit pakrop / Investigated factor

I xoHTpONBHA
I control

KC + 3mimano-niranzai kommtekeu Lunky, Manrany, Kobansty + Cyruieke Se i cynbdar kynpymy
Ta omuT Kaito. B 1 kr CP mictutsest, mr: LHuaky — 60,8; Manrany — 60,8; Kobansry — 0,78;
Ceneny — 0,3; Kynpymy — 12 i Moy — 1,1.

FM + mixed ligand complexes of Zinc, Manganese, Cobalt + Supplex Se and copper sulfate
and potassium iodate. 1 kg contains mg/DM: Zinc — 60.8; Manganese — 60.8; Cobalt — 0.78;
Selenium — 0.3; Cooper — 12.0 and Iodine — 1.1.

II mocningna
IT experimental

KC + 3mimano-niranai kommeken Linaky, Manrany, Kobansry + Cyrreke Se i cynbgar Kynpymy
Ta omut Kaimito. B 1 kr CP mictutecest, mr: LHuaky — 66,9; Manrany — 66,9; Kobansry — 0,86;
Ceneny — 0,3; Kynpymy — 12 i Moxy — 1,1.

FM + mixed ligand complexes of Zinc, Manganese, Cobalt + Supplex Se and copper sulfate
and potassium iodate. 1 kg contains mg/DM: Zinc — 66.9; Manganese — 66.9; Cobalt — 0.86;
Selenium — 0.3; Cooper — 12.0 and lodine — 1.1.

I nocnigna
[T experimental

KC + 3mimano-niraaaai kommteken Lluaky, Manrany, Ko6aisry + Cyroiekce Se i cynbdar kympymy
Ta fiomut kaiiro. B 1 kr CP mictutscs, mr: Luaky — 54,7; Manrany — 54,7; Kobansry — 0,7,
Ceneny — 0,3; Kynpymy — 12 i Moy — 1,1.

FM + mixed ligand complexes of Zinc, Manganese, Cobalt + Supplex Se and copper sulfate
and potassium iodate. 1 kg contains mg/DM: Zinc — 54.7; Manganese — 54.7; Cobalt — 0.7;
Selenium — 0.3; Cooper — 12.0 and lodine — 1.1.

1V nocminna
IV experimental

KC + 3mimano-niranzai kommiekcu Ly, Manrany, Kobansty + Cyruieke Se i cynbdar Kynpymy
Ta omuT Kaito. B 1 kr CP mictuthest, mr: Luaky — 48,6; Manrany — 48,6; Kobansry — 0,62;
Ceneny — 0,3; Kynpymy — 12 i Hony — 1,1.

FM + mixed ligand complexes of Zinc, Manganese, Cobalt + Supplex Se and copper sulfate
and potassium iodate. 1 kg contains mg/DM: Zinc — 48.6; Manganese — 48.6; Cobalt — 0.62;
Selenium — 0.3; Cooper — 12.0 and Iodine — 1.1.

V mocnigaa
V experimental

KC + 3mimano-niran i komiuiekeu Linaky, Manrany, Kobansry + Cyrreke Se i cynbgar Kynpymy
Ta omut Kaimito. B 1 kr CP micturtecest, mr: LHuaky — 42,6; Manrany — 42,6; Kobansry — 0,55;
Ceneny — 0,3; Kynpymy — 12 i Moxy — 1,1.

FM + mixed ligand complexes of Zinc, Manganese, Cobalt + Supplex Se and copper sulfate
and potassium iodate. 1 kg contains mg/DM: Zinc — 42.6; Manganese — 42.6; Cobalt — 0.55;
Selenium — 0.3; Cooper — 12.0 and lodine — 1.1.

Ipumimxa: KC — xopmocymim, CP — cyxa pedoBuHa.
Note: FM — fodder mix, DM — dry matter.
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kictb. [llomo IV 1V nocninuux rpym, To KOHLIEH-
tpauito B 1 kr CP kopmocyminii [unky, Manrany
1 Kobanbry 3menmmnu Ha 20 1 30 % BiAmnoBiaHo.

JlocmiqHuX KOpiB y MiATOTOBYM MEpiof,
SKHMH B1JIIOB1JIaB EPIOy CYXOCTOIO, TOyBaJIH
TaKMMH MaJIOKOMIOHEHTHUMHU KOPMOCYMILIIAMHU:
CIHO BHKO-BIBCSIHE — 4 KT, CIHAXK 371aK0-0000BHI —
10 k1, cunoc KyKypya3sHuil — 25 K1, Mensaca —
2 Kr 1 KOMOIKOpM-KOHLIEHTpaT — 3,5 KT, ClIb
kyxoHHa — 0,19 kr, 3HedTopenuii pocdar —
0,18 kr. ITicig oTeneHHs OOCHIAHUM IIHHUM KO-
POBaM CiHO BUKO-BIBCSIHE ITOCTYTIOBO 3aMiHMJIN Ha
JIOLIEPHOBE, a B KOPMOCYMIIIT 30UIBLITYBaIA KOp-
MOBY JTaBaHKY KOHIICHTPOBAHMX KOPMIB, SIK1 TAKOX
3r07IOBYBAJIM Y BUIIS/II KOMOIKOPMY-KOHIIGHTPATY.
Kopmu sk y cyXocTiiiHuii, Tak 1 B epioj JaKra-
uii Oymm pedinurai Ha Lunk, Kynpym, KoGansr,
Manran, Hox a Cenen. Jlns nokpurts aedimuty
y BUILICBKA3aHMX MIKPOGIIEMEHTAaX 0 KOMOIKOPMiB-
KOHLIGHTPATIB BBOAWJIM IpeMiKc. 111 3MEHIIICHHS
nedinury Lluaky, Manrany i Kobansry 1o npe-
MIKCy BBOJWIIM Pi3Hi 103U 3MIIIAHO-JTITraHTHIX
KOMILIEKCIB LIUX MIKPOEJIEMEHTIB JJI KOPiB
KOHTPOJIbHOI Ta Aocaianux rpymn. Jdedinut Ky-
IpyMy 3HHXKYBAJIH 32 PaxyHOK Horo cynbgary,
Wony — iionuTy Kkanito, a CeeHy — 3a paXyHOK
CYIUIEKCY CEJICHY.

3a npoBeAeHHS 0alaHCOBUX JAOCHIIIB
3 KOXHOI rpymnu OyJo BifiiOpaHo 1Mo TpH KOPOBH,
pe3yJibTaTu SKUX 32 MPOJYKTUBHICTIO OyJH

HaWOMIKIMMU IO CEPEIHBOI IPOAYKTHBHOCTI
B rpymi. [Ipy 1poMy TpHUBaJIiCTh MiATOTOBYOTO
nepiony cranoBuia 10 qHiB, a 0011KOBOTO —
7 ni6. B o6nikoBuii mepioa BpaxoByBalIU KiJlb-
KICTh CHOKUTUX KOPMIB, KIJIBKICTh BHJIIJIEHOTO
MOJIOKa, KaJIy 1 cedi Ta BiIOHpau cepe/Hi 3pa3ku
KOpMY, MOJIOKa, Ky 1 cedi Jisl JOCIIJKEeHb.

PesyabTaTH it 00roBopeHHs

OOMiH MIHEpaJIbHUX €JIEMEHTIB, a TAKOX
piBeHb 3a0€3MeYeHOCTI HUMU OpraHi3My BUCOKO-
MIPOTYKTUBHUX KOPIB MOXKE O€3M0CEPETHBO BILTH-
BaTH Ha 1X MPOAYKTUBHICTb, BIATBOPHY 31aTHICTH
Ta e()eKTUBHICTh BUKOPHCTaHHS KopMiB. Hamxo-
JDKEHHSI IO OpraHi3My JOCTITHUX KOPIB y Mepiii
100 mHiB makramii pizHux 103 Luaky, Manrany
1 KobanbTy 3a paxyHOK iX 3MillIaHO-JIIMaHTHUX
KOMIIJIEKCIB TO-pi3HOMY BIUIMHYJW Ha HaAOi
MOJIOKa. 3 JaHuX Ta0JI. 2 BUIHO, 1[0 HAHBUIII
cepeHbO1000BI HAJI01 MOJIOKA (PaKTUUHOT KUP-
HocTi 3a niepuri 100 gHIB makramii Big3Hadanu
y kxopiB III nocnigHoi rpynu, B KOPMOCYMIiIll
sikux BBoauH Ha 10 % mene [{unky, Manrany
1 KobanbTy 32 paxyHOK X 3MilIaHO-JIIraHAHUX
KOMIUTEKCIB IMOPIBHSHO 3 KOHTPOJILHOIO TPYIOKO.

Cepennpo000Bi Ha101 MOJIOKA (PaKTHY-
Hoi sxupHOCTI KopiB Il gocmignoi rpynu nepesa-
KaJM KOpiB KOHTPOJIbHOI rpynu Ha 1,7 kr abo Ha
3,6 % (P<0,001). Bix xopis Il nocnigHoi rpynu

Tabnuys 2

IponykTuBHicTh KopiB 3a nepwi 100 aHiB NakTanii i BUTPaTH KOPMIB B cepeanboMy 3a gociaig (M+m, n=10)
Productivity of cows for the first 100 days of lactation and feed costs on average in the experiment (M+m, n=10)

I'pyna / Group
IToxazHuku KOHTPOJIbHA . .
Indices control nmociigHa / experimental
1 2 | 3 | 4 5

Cepenuapomno60Buii Hazii Mojoka 3a 100 nHIB HoCmigy, KT

Average daily milk hopes for 100 days of experiment, kg
Harypanproi xxupHocti / Natural fat 47,2+0,29 46,2+0,39 48,9+0,33** | 43,4+0,45%** | 42, 8+0,31***

; 5
Buict supy B mostowi, % 3,74+0,132 | 3,790,164 | 3,78+0,145 | 3,80+0,169 | 3,82+0,188
Fat content in milk, %
4 %-oi sxupHocTi / 4 % fat 44,1+0,31 43,840,45 |46,2+0,36%** | 41,2+0,52*** | 40,9+0,57***
—. 5
Buicr 6inka B Moron, % 321£0,122 | 3.23£0,140 | 3.26+0,134 | 324+0,147 | 3.23+0,152
Protein content in milk, %
Banosnit Hazxiit Momoka Ha kopoBy 3a 100 nHiB makTamii, KT

Gross hopes of milk per cow for 100 days of lactation, kg
Harypanpnoi xupHocTi / Natural fat 4720+£28,9 4620+38,4 4890+32,7 4340+44,9 4280+30,8
4 %-oi sxupHocTi / 4 % fat 4410+30,2 4380+42,9 4620+35,7 4120+£51,9 4090+56,6
VY % 1o xoHTpoI0, 4 %-01 >KUPHOCTI . " s s s
% to control, 4 % fat 9.3 104,83 93,4 2,7
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3a 100 auiB nocnixy orpumanu 4890 kr Mosoka
xupHicTiO 3,78 % npotu 4720 Kr 3 )KUPHICTIO
3,74 % y xopiB KOHTPONBHOI TpymH. CepeqHboI0-
6081 Hazoi kopiB 1L, IV 1 V gocnigaux rpyn Oyiau
HIDKYMMH, BiaoBiaHO: B I qocmimHiil rpymi — Ha
1,0 xr a6o 2,1 %, B IV gocminniii rpymi — Ha 3,8 kT
(P<0,001) a6o 8,1 % i B V mocuianiii rpymni — Ha
4.4 xr (P<0,001) a6o 9,3 %. Y mornori KopiB J10-
CIITHUX IPYIIL, OPIBHSIHO 3 KOHTPOJIEM, TOMITHIIN
TEHJICHIIIIO J0 3pOCTaHHsS BMICTY mpoTeiny. Bin
KopiB KoHTpousibHOT rpynu 3a 100 guiB nocmigy
orpumano 4410 xr monoka 4 %-i xxupHocri, a II,
L, IV 1 V nocnimaux rpyn — BianosigHoo 4380,
4620, 412014090 kr.

[Tig yac mpoBeneHHs 6aTaHCOBUX JO-
ciipkeHb aedinut LIuHKy B KOpMax CTaHOBUB
1280 mr. KopoBaM KOHTPOJIBHOI IpyNy BBOAWIN
1024 mr Hunky (3a6e3neuyBamu 80 %), kopoBam
II nocaignoi rpynu — 1152 mr (90 %), 111 —
896 mr (70 %), IV— 768 mr (60 %) 1 V— 640 mr
(50 %). Cepennbon060Bi HaJ10i MOJIOKA CTAHOBH-
7 (Kr/Tof.): y KOHTpomnbHil rpymi — 48,1; I1 —
47,0; 1L, IV, V mocnigHux rpymnax — BiJHOBIIHO,
50,7; 46,5 145,2.

OtpumaHi pe3yabTaTy CBiq4arh Mpo Heo-
JTHAKOBHU BIUIMB PI3HUX 703 3MIIIIAHO-JIITaHIHUX
komriutekciB L{unky, Manrany 1 KoGansty npu of-
HAKOBHUX J103aX Heoprauiunoro Kympymy ta Moy
1 cymJieKkcy cesneHy B parioHi Ha oOmiH LluHky
B OpraHi3Mi KOpiB AOCIITHUX IpyI. 3riAHO 3 ja-
HUMH Tabd. 3, BCTAHOBJIEHO, M0 aKyMYJIAIis

[uHKy y opraHi3mi JOCIiIHIX KOpiB Oyia Hermpo-
nopIiiiiHa BigmoBiAHUM a03am Lluaky, Manrany
1 Kobanbty y partioni. 3a BHecenns Llunky i Man-
rany 60,8 mr/kr CP, a Kobansry — 0,78 mr/kr
CP B oprani3mi KOpiB KOHTPOJIbHOI rpymnu LIuHKY
mono6u HakonmuyBaniocst 707,52 mr a6o 40,13 %
BIJT CITOXKHATOT KIJIBKOCTI.

[TigBumienns no3 [unky, Manrany i Ko-
6anbTy B pauioni TBapuH Il gocniaHoi rpynu Ha
10 % 1 ix 3meHwmenns Ha 10 % y tBapus III no-
CIIAHOI TPYNH MPOTH BIAMOBIAHUX 103 Y KOH-
TPOJBHUX KOPIB MPU3BENO J0 MPAKTHYHO OTHAKO-
BOr'0 OaJIaHCy IILOTO €JIEMEHTY B KOPIB BCIX TPHOX
rpyn. Tak, B oprani3mi kopis Il nocninHoi rpynu
Binknanock 701,08 mr Lunky, a y xopiB II go-
ciiguoi rpynu — 706,88 mr npotu 707,52 mr
y koHTpoai. OgHaK BITHOCHE HAKOMUYCHHS
[{uHKy B OpraHi3mi 10 COKUTOTO OyJI0 OLIBIINM
y xopiB I1I nocniaHoi rpyn i mepeBHIyBajIo Hen
MOKa3HUK Y KOPiB KOHTPOJILHOI Ipynu Ha 2,53 %,
a 'y kopiB Il gocninHOT rpynu H0ro KiibKicTb, 1M0-
PIBHSIHO 3 aHAJIOraMU KOHTPOJIBHOI TPYITH, 3MEH-
mmtacs 10 37,96 % npotu 40,13 %. ¥V tBapun
IV 1V pocnigaux rpyn BiIHOCHE HAKOTIMYCHHS
[{uHKy B opraHi3mi TBapuH OyJI0 MEHIIUM Ha 2,6
13,92 % nopiBusHO 3 KopoBamu 111 nocmiaHoi rpy-
. Haiimenine [{uHKy HAKOMUUYUIOCh B OpraHi3mi
kopiB V nochignoi rpynu — 508,37 ML

CrocoBHO 3acBoeHHS [[MHKY B opraHi3-
Mi, SIKE BU3HA4YaJIN 33 KUIBKICTIO 1OT0O BHAUIEHHS
3 MOJIOKOM 1 HAKOITMYEHHsI B OpPraHi3mi, To 3a a0-

Tabnuys 3
CepennbonodoBuii 6ananc Lluaky y kopiB, MI/Tos10BY
Daily balance of Zinc in cows, mg/animal
I'pyma / Group
ITokasuuk KOHTPOJIbHA . .
Indices control nmociiHa / experimental
1 2 3 4 5

Bcrworo naminuio / Total received 1763,0 1862,0 16433 1447.5 1312,4

CTIOKHTO 3 KOPMAMIT 739,0 710,0 747,3 679,5 668,4

consumed with feed

HAJILIO 13 IPEMIKCOM 1024,0 1152,0 896,0 768,0 644.0

received with premix
Bceroro sugineno / Total excreted 1055,48 1155,12 942,22 867,60 804,03

3 kanom / with feces 840,94 941,29 714,36 658,52 600,49

3 ceuero / with urine 21,64 21,73 20,76 20,58 20,34

3 MosokoM / with milk 192,90 192,10 207,10 188,50 183,20
Bigknazneno y tini / Deferred in organism 707,52 706,88 701,08 579,90 508,37

y % mo cnoxkutoro / % to consumed 40,13 37,96 42,66 40,06 38,74
3acBoeno / Assimilated 900,42 898,98 908,18 768,40 691,57

y % mo cnoxkutoro / % to consumed 51,07 48,28 55,27 53,08 52,70
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COJIFOTHUM 3HAYEHHSM BOHO OYyJ0 HalHMKYUM
y kopiB V gocminHoi rpynu — 691,57 mr npotu
768,4-908,18 Mr y TBapuH KOHTPOJIBHOI Ta HIINX
nocaianux rpym. [Ipote mo crocyerbes 3acBo-
€HHs L{MHKY BIJTHOCHO CIIOXKUTOT KUIBKOCTI, TO
BOHO Oyno HaiBuimmM y kopis 11l gocmigHoi rpy-
i — 55,27 %. 3 Bumioro koHrenTpariiero L{uaky
1 Manrany — 60,8 1 66,7 mr/kr CP, a KoGaiib-
Ty — 0,78 1 0,86 mr/kr CP Ta MEHIIIOIO KOHIICH-
Tpamiero — 48,6 1 42,6 ta 0,62 1 0,55 mr/kr CP
BIZINOBITHO, BITHOCHE 3acBOeHHsI [lMHKY B opra-
Hi3Mi kopiB I kouTponwHOi 1 II, IV Ta V mocnin-
HUX TPYII, BIAMOBIHO, 3MeHITyBaocs 10 51,07;
48,28; 53,08 1 52,70 % npotu 55,27 % — npu
koHueHTpauii Lluaky 1 Manrany 54,7 ta Kobais-
ty — 0,7 mr/kr CP.

SIkiio nmpoaHasizyBatu ekckpettito L{uHky
3 IPOIyKTaMu OOMiHY, TO MOYKHA 3ayBayKHTH, 1110
HaWOLIbIIIE IIOTO €IEMEHTa BUIULIIOCS 3 KaJoM
TBApUH 1 11 BUAUICHHS BiANOBIIao no3am [{uHKy
B pautioni. Tak, BuniieHns LIuHKy 3 Kanom y KopiB
KoHTponbHOI Ta 11 gocninHoi rpyn Oynno HaitOLIb-
IIIMM 1 CTaHOBUIIO, BiAOBiHO, 840,94 1 941,29 M,
ay xopiB III, IV 1 V nocnignux rpyn Oyiio MeHIIIM
Bij1 KOHTpOIIO Ha 126,58; 182,42 1240,45 mr (15,1;
21,7128,6 %). 3 cedero BULUISIIACH IPAKTHUIHO O1-
HakoBa KibKicTh [unky — Big 20,34 mry V no-
criHii rpymi 1o 21,73 mr y Il nocmimiii rpyi.

CrocoBHO BuaUIeHHs LIMHKY 3 MOJIOKOM,
TO TYT CHOCTEpIiraju Taki MOKa3HUKU. Y KOPiB
KOHTPOJIBHOI TPYTH 3 MOJIOKOM IIIOI00U BULIIS-
nocs 192,9 mr Hunky. [TlinBumenns no3 Lunky
1 Manrany B pauioni kopis Il nocnignoi rpynu
1o 66,7 mr/kr CP, a Kobansry 1o 0,86 mr/kr CP
npotu 60,8 1 0,7 mr/kr CP y KOHTpoJ1i 3yMOBH-
J10 3MEHIIEHHS KUTBKOCTI BUJIJICHOTO 3 MOJIOKOM
Hunky g0 192,10 mr;, 0 MeHIIe, HiXk y KOHTPOT,
Ha 0,8 mr a60 0,4 %. Y cepenHr0m000BOMY HaI01
Mmonoka kopiB Il gocminHoi rpymu BmicT LluHkKy
cranoBuB 207,10 mr, mo Ha 14,2 mr abo 7,4 %
OLIbILIE TOPIBHSAHO 3 KOHTPOJIEM, Xoua 7103a LluHKy
1 Manrany B pariioHi 3MeHImIack 10 54,7 Mr/kr
CP, a Kobansry — 10 0,7 mr/kr CP. Y xopiB IV mo-
CJIITHOI TPYIIN 3 MOJIOKOM 101001 BUAUIANOCS
188,50 mr Lunky, 110 Oys10 MeHIIe 3a KOHTPOJIb
Ha 4,4 mr abo 2,3 % npu no3i Llunky 1 Man-
rany 48,6 mr/kr CP, a Kobansry — 0,62 mr/kr
CP. Ilpu no3i Huuky i Manrany 42,6 mr/kr CP,
a Kobansry — 0,55 mr/kr CP, 3 MoIokoM y KOpiB
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V nocninHoi rpymu BUAUBLIOCH 183,2 mr LuHKy,
o Oymno Ha 9,7 mr abo 5,0 % MeHIIe BiJ KOH-
Tposto. HaBezieHi fani cBig4yars 1po Te, o OUbIi
no3u Lunky, Manrany i Ko6ansTty 3a paxyHOK
X 3MIIIaHO-TIrAHAHUX KOMIUIEKCIB y pallioHi He
MPU3BOIMIIM JI0 BIATIOBIAHOTO 3pOCTaHHS BMICTY
[{uHKy y MoJo1ii KOpiB.

OTxe, y pe3yabraTi IPOBEACHUX JTOCTi-
JPKEHb OTPHMAHO HOBI JIaHi, SIKi CBiT4arh Ipo Mo-
3UTUBHMH BIUIMB 3TOIOBYBAHHS JIHHUM KOPOBaM
TOJIIITUHCHKOT TOPOIM HIMEIHKOI CeIeKIIil y Tiep-
i 100 muiB nakraii Luaky, Manrany i KoGansry
y opMi iX 3MIlIAHO-TTITaHAHUX KOMIUIEKCIB Ha 3a-
cBoenns Lunky. [Ipote cepen nociimKyBaHUX 103
HAWBUIIMI TTOKa3HUK 3aCBOEHHS I[LOTO MIKpOEie-
MEHTA 151 KOPiB TOJIILITHHCHKOT HOPOIU HiIMEIlb-
KOi cenekuii cnocrepirany 3a 1o3u 54,7 mr/kr CP
Hunky 1 Manrany ta 0,7 mr/kr CP KoGanbry.

BucHoBkn

1. BukopucTtanHs 3MilIaHO-TITaHTHUX
komruiekciB L{uaky, Manrany i KoGansry y moen-
HaHHI 3 CyIUIEKCOM CeJIeHY, CYIb(paToM KyrpyMy
Ta HOIUTOM KaJIif0 B TOIBIIi BUCOKOIIPOTYKTHUB-
HUX KOPIB T'OJIITHHCHKOT TOPOJM HIMEIIBKOI ce-
nekuii B go3ax (mr Ha 1 kr CP) Hunky — 54,7;
Manrany — 54,7; Kobansry — 0,7; Ceneny —
0,3; Kynpymy — 12 i Momxy — 1,1 migsumyrors
TXHIO MOJIOUHY MPOIYKTUBHICTh Ha 1,7 KT ab0 Ha
3,6 % (P<0,001) Ta 3acBoenns Llunky Ha 4,2 %
nopiBHIHO 3 go3amu: Lluaky — 60,8; Manra-
Hy — 60,8; Kobdansry — 0,78; Ceneny — 0,3;
Kynpymy — 12 i Moy — 1,1 mr na 1 kr CP.

2. lo3u: Lunky — 54,7; Manrany — 54,7,
Kobansry — 0,7; Ceneny — 0,3; Kynpymy — 12
i Moxy — 1,1 mr/kr CP na 126,58 mr a6o 15,1 %
3MEHIIYIOTh BUUIEHHS LIMHKY 3 KaoM.

IepcnekTHBOIO MOAAIBIINX I0CTIKeHb
€ BUBUCHHSI BIUTMBY PI3HUX JI03 3MIILIIaHO-JTIraHTHAX
komruiekciB L{unky, Manrany i1 KobGansTty Ha exo-
HoMmiuHi mokasHuku T/IB «Tepe3uHe» Ta BCTaHOB-
JIeHHS peHTa0eTbHOCTI BUPOOHMIITBA MOJIOKA TIPU
BUKOPHUCTAHHI IUX 3MIIIAHO-TITaHTHIX KOMILIEKCIB
y pamioHax rojiBii KOpiB.
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