3akJIroueHmne

Takum 00pa3oM, THAPOAMHAMUYECKHH cIOCO0 00paboTKH 3epHOdYpaka SBIACTCS HE TONBKO HaU-
Oojee mAASIIMM 1O OTHOWIEHHIO K BUTAMHHAM W HE3aMEHUMBIM aMHHOKHCIOTAM, COJCPKAIIMMCS
B HEOOpaOOTaHHOM CHIphE, HO U Hambosee FHePro3pPeKTUBHBIM, TaK KaK pa3pylLIeHHe 3epHA OCYIIe-
CTBIISETCA 32 CUET PHEPTMM T'MJAPABINYECKUX yIApOB M YJApHBIX BOJH OT CXJIOMHYBIIMXCS KaBUTa-
IIMOHHBIX My3bIPHKOB B THIAPOAKCIIEPraToOpe, OAHIM U3 pabodnX OpraHOB KOTOPOTO SIBIISIETCSA PEIIETO.
OyHKIMS peleTa 3aKI04aeTCsl B CO3AaHUH JIOTOTHUTENbHBIX TEUEHHH B CIUIOIIHOM MTOTOKE KM IKOCTH
(ycuiieHHOTO TYpOYJIEHTHOTO TE€UEHHsS) U B YaCTUYHOM MEXAaHHYECKOM pas3pyLICHUH H3MeIbUaeMbIX
yactull. CTpysl KOPMOCMECH YAApsIeTCs O PELIETO, B Pe3yJIbTaTe Yero BO3HUKAET CUJIA, KOTOPAsi MOKET
pa3pyLuTh 4acTULbl 3epHOdypaxa. OQHAKO W3-32 CUJI TPEHUS, BOZHUKAIOLINX [P ABHKCHUH CTPYH
BHYTPH CpEbl, ABIKYIIEHCS CO 3HAUUTEIBbHO MEHBIIEH CKOpPOCTHIO, 3Ta cujla Oy/leT CO BpeMEeHEeM
yMeHbIaTbes. [103ToMy B cTathe Oblia MOMydeHa 3aBUCHMOCTD JUISl OIIPEIEICHUs paCCTOSIHUS, Ha KO-
TOpOM TpeOyeTcsl yCTaHOBUTH PELIeTo A Hanbonee 3¢ GeKTUBHON padoThl anmapara. M3 noayueHHOro
ypaBHEHHS BHJHO, YTO 3HAUEHUE PACCTOSHMS s OyJeT 3aBHCETh OT TEXHHUYECKUX XapaKTepUCTUK
BBIOPAHHOI'0 HACOCA, @ TAKXKE OT PU3MKO-MEXaHUUECKUX CBOUCTB KOPMOCMECH.
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3KCTPYJIUPOBAHUE - BA’)KHBI ®PAKTOP MOBBINEHU A Y®PEKTUBHOCTH
HUCITIOJIB30OBAHU A KOPMOB I1PU ITPOU3BOJACTBE I'OBA W HbI

Hcnonp30BaHMe B palliOHAX MOJOAHSAKA KPYITHOTO POTaTOro ckota 5 % 3KCTPYAMPOBAHHOTO IHIIEBOTO
KOHLIEHTpAaTa CIIOCOOCTBYET YBEIMYCHHUIO CPEIIHECYTOYHBIX IPUPOCTOB OBIYKOB Ha 7 % W CHIIKEHHIO 3aTpaT
KOpPMOB Ha I10Jly4eHue nprupocTa Ha 6 %, yBenuueHuto npuobiu Ha 11 %.

Kutouesvie cnosa: ObIYKH, KOPMa, SKCTPYIUPOBAHHBIN MUIIEBON KOHIIEHTPAT, IIPUPOCT, 3aTPaThl KOPMOB, TIe-
PEBapUMOCTb.

185



V. F. Radchikov!, V. I. Perednya?, A. I. Punko?®, A. N. Kot!, V. P. Tzai', G. V. Besarab',
O. F. Ganushenko*, S. L. Shinkareva!

'RUE «Scientific and practical center of the National academy of sciences of Belarus for Animal husbandry»
Zhodino, Minsk region, Republic of Belarus
e-mail: labkrs@mail.ru
2 RUE «SPC NAS of Belarus for Agriculture Mechanization»
Minsk, Republic of Belarus
e-mail: belagromech@tut.by
SEE «Belarusian State Agrarian Technical University»
Minsk, Republic of Belarus
e-mail: punko@tut.by
‘EE «Vitebsk state academy for veterinary medicine»
Vitebsk, Republic of Belarus

EXTRUDING AS IMPORTANT FACTOR OF IMPROVING EFFICIENCY
OF FEED FOR BEEF PRODUCTION

5 % of extruded feed concentrate in diets for young cattle contributes to increase in the average daily weight gain of
steers by 7 % and decrease in feed costs for weight gain by 6 %, increase in profit by 11 %.
Keywords: steers, feed, extruded feed concentrate, weight gain, feed costs, digestibility.

BBenenune

B cBs3u ¢ HenocTaTO4YHBIM MPOMU3BOJACTBOM CEIBCKOXO3SIMCTBEHHBIE MPEANPUATHS BBIHYKJICHBI
3aKyNaTh OCHOBHbIE OEJIKOBBIE KOPMa B PETMOHAX OJIMYKHETO U JaJbHETrO 3apyO0exbsi, YTO NMPUBOAUT
K TIepepacxoy JCHEKHBIX CPEJICTB. B TO jxe BpeMst IPUTOTOBICHNE KOMOMKOPMOB M KOPMOBBIX J100aBOK
13 MECTHBIX HCTOYHUKOB CBIPbs TI03BOJIET 00JIee TIOJIHO U PallMOHAIILHO HCIIOJIB30BaTh 36pHOO000BEIE,
MAacJIMYHbIE KYJIbTYPbl, BTOPUYHBIC IPOAYKTHI IUILEBON MPOMBIIIJICHHOCTH U 1p. [1-8].

[Ipon3BoacTBO KOMOMKOPMOB B XO3HCTBaX AKOHOMHYECKH BBITOHO M HepcrekTuBHO. [Ipu aTom
HMeeTCs BO3MOKHOCTB ObIcTpee U 3 (EeKTUBHEE BHEAPATD MOCICIHUE JOCTHKCHHSI HAYKH U TIEPEI0BOH
OIIBIT B OPraHU3alM{ OMOJOrMUECKHU IOJHOLEHHOI'0 KOPMJIEHUS KUBOTHBIX, BCELETIO YUUTHIBATH OCO-
OEHHOCTH O0BEMHCTON YacTH palMoHa. DTO TMO3BOJAET TOIHOCTHIO YJIOBIETBOPUTH MOTPEOHOCTH
KUBOTHBIX B PA3JIMYHBIX HOPMUPYEMBIX DJIEMEHTaX MUTAHUS W MOBBICUTH KOI(D(UIHUEHT MOJIE3HOTO
JEWCTBUS KOPMOB, a TaKXKe JIyYIle UCIOJIb30BaTh PA3IMYHOI0 poJa 00OraTUTENN U JONOIHUTEIbHbIC
HMCTOYHUKHU KOPMOB [9—14].

OcHoBHAafl YacTh

OnHUM M3 UCTOYHUKOB SHEPI€TUUYECKOTO ChIPbs MOI'YT CIIyXKHTbh CEMEHa JIbHA. biaromaps Bbico-
KOMY COZCp)KaHHIO B HHUX XXHPOB, 00€CleuMBaeTCsl BBICOKAs dHEPreTHyecKas LEHHOCTh PAaIlMOHOB.
B 1 xe npHOCemMenu conepxutcs ot 15,0 no 20,0 Mo odmenHoit sueprun. [lo conepxanuio Tu3nHa
0EeJIOK JIBHOCEMEHH yCTyHaeT TOJIBKO COEBOMY ILIPOTY, @ II0 YPOBHIO OCTAJIbHBIX HE3aMEHUMBIX aMHUHO-
KHUCJIOT OJIM30K K OJHOMY U3 CaMbIX MOJHOIICEHHBIX IIPOTEHHOB — OENIKYy KypHuHoro siiina [15].

B cBs3u ¢ 3TUM pazpaboTaHa TEXHOIOTUS TONYYSHUSI DKCTPYJUPOBAHHOTO MTUIIEBOTr0 KOHIIEHTpaTa
(BIIK) Ha ocHOBE TFHOCEMEHH M KPYTIKH, coaeprxariero B 1 ke 1,54 k. eo., 15,6 M/ odMeHHOI SHEp-
run, 266 2 xupa, 70 2 caxapa.

Lenv pabomvl — n3ydnTh 3Q(HEKTUBHOCTH CKAPMIIMBAHMSI DKCTPYIUPOBAHHOTO 00OTaTHTENs ObIY-
KaM Ha OTKOPMeE.

1751 onbITOB TIOAOOpaHBI OBIYKY CpemHeN KUBOM Maccon 322-328 ke B Bo3pacte 13 mecsues. [Ipo-
IOJKUTENBLHOCTD OIBITa cocTaBuia 120 mHeld.

B ¢wusmnonornyeckoM oneiTe U3y4yanauch BIMSHHE KOMOMKOPMOB ¢ pa3HbIMU HopMaMu BBopa DIIK
Ha II0OKa3aTeiau pyOLOBOro MUINEBAPEHMs], NEPEBAPUMOCTb IIMTATEIbHBIX BELIECTB, OaJlaHC a30Ta
W MUHEPaJIbHBIX 3JIEMEHTOB, OMOXMMHUYECKUH COCTaB KPOBH.

CoctaB M muTarenbHasi HEHHOCTHh PALMOHOB, KOTOPHIC HCIIOIB30BaHbl B HAYYHO-XO3SHCTBEHHOM
OIIBITE, IPUBEICHBI B TaOnuLe 1, U3 KOTOPOIl CleNyeT, 4TO B COCTAB CyTOYHOI'O palioHa ObIYKOB BXO-
JIUITU: KOMOMKOpM — 3,5 ke, ceHax — 16,0—16,4 ke, matoka — 0,7 ke.
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Taéﬂuua 1. — CocTaB M INTATEJIBHOCTH PAIlHOHOB NMOJONBITHBIX )KUBOTHBIX

I'pynna
KOpMa W MMATATCJIBHBIC BCIICCTBA
[ 11 111 v
Kombukopwm, ke 3,5 3,5 3,5 3,5
CeHax pa3HOTpPaBHbBIN, K2 16,0 16,2 16,4 16,1
Ilaroxa, ke 0,7 0,7 0,7 0,7
B panuone conepxurcs:
KOPMOBBIX €JIMHUIL 8,5 8,54 8,6 8,52
CYXOTO BELICCTBA, 2 9,7 9,8 10,0 9,6
obMmeHHoU sHeprun, M/ 80 83 86 81,4
CBIPOTO IPOTENHA, 2 1120 1135 1140 1133
pacIIerIsieMOro MpOTeHnHa, 2 773 760 730 736
HEepacUICIIIEMOro IPOTEeHHA, 2 347 375 410 397
[1epeBapUMOro IPOTEHHA, 2 700 717 729 720
caxapa, 2 675 685 695 690
KHpa, 2 302 330 341 325
KaJIBIIMS, 2 45 47 48 46
docdopa, 2 24 26 28 25

Coneprxanre 0OMEHHOI YHEPTUHU B CYXOM BEIIECTBE COCTABUIIO B KOHTPOIBHOM rpyrie 8,2 M/,
Bo II omerTHO# — 8,5 M/, B 111 — 8,6 M/{xc, B IV onbiTHOM — 8,4 M/]c.

B pacuete Ha 1 xopMmOBYt0 equHuLly B | rpynne npuxoauiocs 82 T mepeBapuMoro npoTenHa, a Bo
IL, 111, IV onbITHBIX rpynmnax 8 I, 85 u 85 I COOTBETCTBEHHO.

Caxapo-nipoTenHOBOE OTHOIIEHUE B PAallMOHAX MOAOMBITHBIX KUBOTHBIX coctaBuiio 0,8—0,9. Ypo-
BEHb HEpACIIEIJIIEMOr0 IPOTEHHA OT ChIPOTO MPOTEMHA COCTABWJI: B KOHTPOJBbHOHM rpymme — 31 %
(347 2); Bo 11 ombrTHOM — 33 % (375 2), B II1 — 36 % (410 2), IV — 35 % (397 2). ConepxkaHue KJIeTUYATKH
B CyXOM BEIIIECTBE pallMoHa B MOJOMBITHBIX T'PYIIAaX HAXOAWIOCh Ha ypoBHe 20-22 %. OTHOmEHHE
KanbIus K pocdopy coctaBmiio 1,8-2:1.

Pa3nuums B cocTaBe KOMOMKOPMOB 3aKJIFOYAIOTCS B TOM, YTO B KoMOmKopma st ObraxoB 11, 111
1 [V ONBITHBIX T'PYIIT BBEACH SKCTPYAUPOBAHHBIN MUIIEBOW KOHIIEHTpAT B KonmdecTse 5, 10 u 15 % mo
Macce B3aMeH YacTH SUYMeHSI.

Uzydenue npoueccoB pyOLOBOro MUIIEBAPEHHUS MOKA3ayl0, YTO BO BCEX IPYINAX PEaKLus CPeabl
conmepxuMmoro pyoma (pH) Haxomumack MpakTHIECKHA Ha OMMHAKOBOM YPOBHE, C KOJICOAHUSIMU B TIpe-
nenax 6,3-6,8.

B pyOuoBo#i kMIKOCTH OBIYKOB OMBITHBIX TPYII, MOTPEONISIBIINX B cocTaBe komMOukopmoB DIIK
B KonnuecTBe 5, 10 u 15 % mo macce, oTMe4YeHO yBeIWYeHHE coiepaHus a3ota Ha 14, 21 u 15 %.

Oo6oraienue komoukopma KP-3 DIIK B pazHOM KOJHWYECTBE CIIOCOOCTBOBAJIO CHUKCHHIO KOJIH-
YecTBa aMMHUaKka B pyOLle ONBITHBIX XUBOTHBIX Ha 6—12 %, 4TO CBHIETENBCTBYET O CHUKEHUHU pac-
LIENJICHUsT IPOTEMHA M YJIY4YLIEHUH €ro HCIIOJb30BaHUS MHUKPOOPraHM3MaMH [UIsl CHHTe3a OeJika
cBoero Tena, npuyeM B [II rpyne pa3Huiia okazajnach J10CTOBEPHOM.

B ¢usnonornveckoM ompITe HaAMIy4Iled MEPEBAPUMOCTBIO MPAKTHUECKH BCEX MUTATEIbHBIX Be-
[IECTB OTITMYAIIACEH )KHBOTHBIE, TTOyYaBIinne ¢ komoukopmom KP-3 skcTpyanpoBaHHBIN MTUIIEBOI KOH-
[EHTpaT B KOm4ecTBe 5 % 1Mo macce.

HUcnonszoBanue DI1K no3Bonnio NoBICUTH NEPEBAPUMOCTH CYXOTro BelecTBa Ha 6,3 %, oprannye-
CKOTO BelecTBa — Ha 5,8, mporenHa — Ha 5,4, *kupa — Ha 5,5, kieTuyaTku — Ha 3,2, 0€3a30THUCTHIX
skcTpakTUBHBIX BemecTB (bOB) — na 3,0 %.

B ¢usnonorunueckoM ombiTe OBIYKM TOMOMBITHBIX TPYII ChEAald Pa3HOE KOJIHMYECTBO KOPMOB,
B CBfA3U C YEM MOCTYIUIEHHE a30Ta B OPraHU3M OKa3ajoch pa3iuuHbIM. Tak, momomusk 11, 1T u IV
OTBITHBIX TPYNH MOTPeOisn ero coorBercrBeHHo Ha 0,4, 2,0 m 1,8 % Oombmie, yeM KOHTPOJIBHOIA.
OTMeueHHOE yBEIMUCHHE MOCTYIUICHHUS a30Ta ¢ KOPMOM M MEHbIIIee BBIACICHHE C KaJOM CIIOCOOCTBO-
BaJIO TIOBBINIIEHUIO 0OecriedeHHOCTH MononHsKka 11 rpymmel nepeBapeHHBIM a30ToM Ha 6,4 2 (P < 0,05)
nHa 2,9 u 3,4 2 — 6p19koB Il u IV rpynm cooTBeTCTBEHHO.
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Bonbiee BrieneHre a30Ta ¢ MOYOW MOJIOAHSKOM OIBITHBIX TPYIIN MTPUBEJIO K YBEIIMUSHUIO Pa3IIH-
9nid B OTNIOkeHHH a3oTa B Tene a0 0,7; 2,9 u 1,0 2 coorBercTtBerHo Bo 11, III u IV rpymnmax. [Ipuuem
pasHuna Mexay Oerukamu 111 rpynmbl 1 KOHTpOJIEM OKa3anach I0CTOBEPHOH.

B kpoBu Tenst, monyyasmmx DI1K B konnuecTBe 5 % 1m0 Macce B cocTaBe KOMOMKOpPMa, OTMEYEHO
TTOBBITIICHHE CofiepKaHus Oenka Ha 7,5 % 1Mo cpaBHEHUIO ¢ KOHTpoNbHOU rpymmoi (P < 0,05).

B xpoBu KUBOTHBIX, MOJy4aBIIUX 100aBKy B konuuectse 10 u 15 % mo macce B cocraBe KoMOu-
KOpMa, BBISIBIICHO ITOBBIIIICHHE KOHIICHTPAIIMH 3PUTPOIMTOB OTHOCHTEIBHO MOJIONHsIKA | Tpymnmbl Ha
2,224 %.

Beenenue B pannon 0brukoB DI1K ciocoOCTBOBAIO CHUKEHUIO YPOBHSI MOYECBUHBI B KPOBH OITBIT-
HBIX )KMBOTHBIX Ha 6,5-14,9 % (P < 0,05).

Kak moxa3pIBaroT pe3ysIsTaThl OIbITa TI0 N3yUYSHHIO HHTEHCHBHOCTH POCTA KUBOTHBIX B CBSI3H C TIPU-
MEHEHHEM B UX palMOHaXx KOMOMKOPMOB, cofepikamux pazHoe konmmuecTBo DK, Hanbonee meneco-
00pa3HO MUCIOIB30BaTh €ro B HOpME 5 % 10 Macce (tadnuia 2).

Tabmuua 2. — )KuBasi Mmacca U 3aTpaTbl KOPMOB

I'pynna
TTokazarenn
1 11 111 v

JKuBas macca, Kr

B HaJalle OITbITa 320,0 325,0 328.,0 322

B KOHIIC OITBITA 426,2 438,5 438.4 4322
Basnosoii npupocrt, kr 106,2 113,5 110,4 110,2
CpenHecy TOYHBII PUPOCT, T 885+ 10,4 946 + 12,5 920 +9,5 918 £ 11,3
3aTpaTbl KOPMOB Ha 1 11 IpUpocTa, I K. €. 8.5 8,0 8,2 8.3

Beenenue no6asku JI1K B komnuecTBe 5 % 1mo macce B coctaB komOukopma KP-3 mo3Bonusio mosy-
YUTH CPEIHECYTOUHBIN TpupocT 946 1, uto Ha 7 % BbIMIE, 4eM B KoHTpoIe (P < 0,05).

Bxutouenne B coctaB komOnkopma KP-3 OIIK B konudectBe 5 u 15 % oka3ano MeHbllee poCTOCTH-
MYJIHMpYIOLIee JefcTBUE Ha )KUBOTHBIX.

XKusotusle, nomyuyasmne komoukopma ¢ JIIK B konmuectBe 5 % 1o mMacce, 3aTpadnBaid KOPMOB
MeHbIIe Ha 6 %.

CebectonmocTh nmpupocTa cHusuiack Bo 11 onbiTHOH rpynme Ha 10 %. [Ipu ucnons3oBaHUHM HHBIX
HOPM JJ00AaBKH 3TOT MOKA3aTeJIb CHUYKAJICS B MEHBILECH CTEICHU.

CHuxeHune cebecTOMMOCTH TPUPOCTa OBIYKOB, B COCTAB KOMOMKOPMa KOTOPBIX BBOIMIIACH 100aBKa
B KOJIMYECTBE 5 % M0 Macce, MO3BOIMIIO TOIYYUTh JONOTHUTEIBHYIO TPUOBLIbL B pacyeTe Ha TOJIOBY 3a
onbIT Ha 11 % Oosnblie, 4eM B KOHTPOJIBHOM BapuaHTe.

B pesynbrare KOHTPOIBHOTO YOO MOAONBITHBIX OBIYKOB, MPOBEIEHHOT'O B KOHIIE OITBITA, YCTAHOB-
neno, uto xuBoTHbIe 11, 11l u IV oneiTHBIX rpynn, notpedassuire D11/ B konuvectse 5, 10 u 15 % mo
Macce B COCTaBe KOMOMKOpPMa, MO Macce TYyII MPEBOCXOAMJIM CBEPCTHUKOB KOHTPOJIBHOM TPYIIIBL.
YO0iTHBIN BBIXOJ Y ONBITHBIX )KUBOTHBIX TOBBICHJICS HA 1,6—2,0 MPOIIEHTHBIX ITyHKTA.

B cpenneii npobe msica conepkaiiocsb 18,5-20,1 % Genka, 8,4-9,4 xupa u 0,3—1,0 % 30161 B niun-
HEHIIel MBIIIIE CTUHBI OTHOIICHHE KOJIMUECTBa TPUNTO(aHa K OKCUIIPOIHHY cocTaBuio 4,4—4,5, wiu
Ha 7-10 % BbIIIIe, YeM B KOHTPOJIbHOW TPYIITIE.

3akjrouenne

BxurrodeHre B pariuoH MOJIOIHSIKA KPYITHOTO POTaToro ckoTa 5 % SKCTPYAMPOBAHHOTO MHIIEBOTO
KOHIICHTpPATa CHOCOOCTBYET aKTUBHM3AIMA MUKPOOHOJIOTMUYSCKUX ITPOLIECCOB B PyOIle, YTO MPUBOIUT
K CHUIKCHHIO KOJTMYeCTBa aMMuaka Ha 12 %, yBeTM4eHUI0 ypOBHs 00111ero azota Ha 21 %, IOBBIIICHUIO
MIepeBapUMOCTH CyXHX, OPTaHHUUECKHUX BEIIECTB, IPOTEHHA, KUPa U KieT4aTku Ha 3,0—6,3 %, ymydie-
HUIO WCIIOJIB30BaHMS a3oTa Ha 3,3 %, YBEIMYCHHUIO CPEIHECYTOUYHBIX MPUPOCTOB OBIUKOB HA 7 %
W CHIIKCHHIO 3aTpaT KOPMOB Ha TOJIy4YeHUe pupocTa Ha 6 %, NOBBIIICHNIO TpUObLTH Ha 11 %.
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OIIEHKA PABOTBI YCTPOMCTBA OUUCTKH BYHKEPOB /1151
XPAHEHUA KOPMOB METOJAOM PEI'PECCHOHHOI'O AHAJIN3A

B crarbe mpuBOASATCSA pe3yIbTATHl BBHITTOJHCHHBIX MCCICIOBAHMH IO OICHKE paOOTHI YCTPOHCTBA OYHCTKH
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