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AMHHOKHCHOIHLIFI MPO®UJIb XPAIIEBON TKAHA KOPOB
I'OJIITHHCKOU ITOPOJbI ITPU HOCUTEJBCTBE MYTALIUN
I'EHA SLC35A3

A. A. nazes’, O. A. Ennuko’, C. JI. Kauca®

1_vo «['pogHeHCKHUI rocyAapcTBeHHBIN YHUBepcuTeT uM. S. Kynaisy
r. I'poano, Pecny6nuka benapych

(Pecmybnuka benapycs, 230023, r. I'poaHo, yiu. Oxerko, 22

e-mail: mail@grsu.by)

2_y0 «'poHEHCKM rOCYAapCTBEHHBIN arpapHblil YHUBEPCUTET»

r. I'pogno, Pecny6nuka benapych

(Pecmrybmmka benapycs, 230008, r. I'poxHo, yn TepermkoBoit, 28

e-mail: ggau@ggau.by)

Kniouesnie cnosa: cenemuueckue degpekmoi, KpynHuill poeamoiii CKOmM, mMema-
00IUZM AMUHOKUCTIOM, OUASHOCIIUKA.

Annomayusn. B Oannou pabome uccnedo8ancs amMuHOKUCIOMHbBIL NPOGUTDL
XpAWesol mKanu Kopog 20MUMUHCKOU NOpoobl 8 HOpMe U NpU HOCUMENbCmEe My-
mayuu eena SLC35A3, npusoosweii Kk pazsumuio KOMHIEKCHO20 NOPOKA NO360HOU-
nuka (CVM-cunopom). {HK-ouaznocmuxy Hocumenvcmea mymayuu cena SLC35A43
Y CenbCKOXO3AUCMBEHHbIX JHCUBOMHBIX Nposoounu memooom IIL[P-ananuza c uc-
NONb306AHUEM CREYUATbHbIX npatimepos. Onpedenetie aAMUHOKUCIOMHO20 NPOPUIsL
XPAWesoU MKAHU HCUBOMHBIX NPOGOOUNU MEMOOOM 0OPAUeHHO-PA3060U HCUO-
KOCmHOU xpomamozpaguu ¢ oemekmuposanuem no guyopecyenyuu. Cpagnumens-
HbIUL AHATU3 COOEPHCAHUSA CBOOOOHBIX AMUHOKUCTIOM U UX MEMAOOIUMOE 8 XPAUeBOT
mKanu kopos npu nocumenvcmee mymayuu cena SLC35A3 nokasan docmosepnoe
yeenuuenue KOHYeHMpayuti OCHOBHLIX OUOIOUYECKU AKMUBHLIX 2PYRN C80OO0OHbIX
amunokucnom 6onee yem 6 10 pas no cpagnenuio ¢ eenemuuecku 300pOGbIM KOH-
mponem, 4mo 00YCI08NEHO GIUAHUEM MYMAYUU 2eHA HA NPOMEJICYMOYHbIL 0OMeH
CB0OOOHBIX AMUHOKUCTIOM 8 KIeMKAX XPAWesol mKaHu KpynHo2o po2amozo cKoma
2OMUMUHCKOLL NOPOOBL.

AMINO ACID PROFILE OF CARTILAGINOUS TISSUE
IN HOLSTEIN COWS WITH MUTATION OF THE GENE SLC35A3

A. A. Glazev', O. A. Epishko? S. D. Klisa'

! _ EI «Yanka Kupala State University of Grodno»
(Belarus, Grodno, 230023, 22 Ozheshko st.; e-mail: mail@grsu.by)

2 _ EE «Grodno state agrarian University»
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Summary. In this task, an amino acid profile was investigated in cartilaginous
tissue of the Holstein cows in normal, and with mutation of the gene SLC35A3,
which leads to a development of complex vertebral malformation (CVM-syndrome).
The DNA-diagnostics of the mutation of the gene SLC35A3 in farm animals was
carried out by the PCR-analysis with special primers. Determination of amino acid
profile of the animal cartilaginous tissue was carried out by reverse phase liquid
chromatography with the fluorescence detection. The comparative analysis of the
content of free amino acids and their metabolites in the cartilaginous tissue in cows
with mutation of the gene SLC35A3 have shown a reliable increase in concentration
of the main biologically active groups of free amino acids by more than 10 times in
comparison with genetically healthy control. This is caused by the influence of the
mutation of the gene SLC35A3 in the processes of intermediate exchange of the free
amino acids in the cells of cartilaginous tissue in Holstein cows.

(ITocmynuna 6 peoaxyuio 01.06.2017 2.)

Brenenne. KoMmruiekcHbIli MOPOK Mo3BOHOUHHKA (complex vertebral
malformation, CVM) — CIOXHBIH TEpaTOJOTHUCCKUN CHHIPOM TEJSAT
TOJIITHHCKOM TOPOJIBI, 3aKITIOYAFOIIHIICS, IPEXKIe BCETO, B pe30pOIHH TIITO-
114, BRIKAABINIAX Ha TO3JHUX CTaIUSAX BHYTPHYTPOOHOTO Pa3BUTHIA, MPEK-
JCBPEMEHHBIX POJax, MEPTBOPOXKICHUH I CMEPTH TEISAT B MIEPBHIC THU
HKI3HH.

[IprunHON BO3HHKHOBCHHS [AHHOM ITATOJOTHH SBISETCS MHUCCEHC-
myTauust reHa SLC35A3, cocrosimas B 3aMElIeHUHM I'yaHWHAa Ha TUMUH
(G559T), B pe3ynbTaTe KOTOPOW B CHHTE3HPYEMOM O€JIKe MPOUCXOIUT 3a-
MEHa aMUHOKHCIIOTHI BayinHa Ha ¢eHmnananuH B 180 mozunuu (V180F).

JlaHHast TEHETHYECKass AaHOMAJIWS PAa3BHTHS ONPEACISCT 3HAYUTEIIb-
HYIO JOJI0 CMEPTHOCTH MOJIOJHSIKA KPYITHOTO POTAaTOTO CKOTa, OTpHUIla-
TETFHO BJIMSAET Ha €ro BOCIPOU3BOJUTENILHBIE CIIOCOOHOCTH W CHHXKAeT
9KOHOMHUYECKYIO 3()(HEeKTHBHOCTD JKUBOTHOBOICTBA [ 1, 2].

B cBsi3u ¢ MHTEHCUBHOW TOJIUTHHHU3ALUEN MOJIOYHOTrO ckota B Pec-
myOnuke Bemapych BBISBICHHE CKPBITBIX HOCHUTEIICH Pa3JIMYHBIX HACIE[-
CTBCHHBIX aHOMAIHW Pa3BUTHS KPYITHOTO POTAaTOrO CKOTa, BCICICTBHE Te-
HETHYCCKUX MYTAalUi, SBISAETCS aKTyaJlbHOM NpOOJIEeMOH COBPEMEHHOIO
JKHBOTHOBOJICTBA.

B Hacrosimee BpeMs HCIIONB30BaHUE TOJIBKO TCHETHYECKUX METOMIOB
JQVarHOCTHKH JaHHBIX THIIOB Hatonoruil He gaet 100% »ddexra. [Ipodaema
MOJKET OBITH pelIeHa Py COBMECTHOM HCIIONB30BaHUH MOJIEKYIIIPHO-TEeHe-
THYECKUX ¥ OMOXMMHUYIECKUX CKPHHUHT-TECTOB, IMO3BOJISIOMINX KOMITJIEKCHO
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OLICHUTH HAJIMYHNE XapaKTEPHBIX TE€HETUUECKUX U METAO0OJIMYECKIX U3MEHE-
HHUH TIPU UCCIIETyEMOM THIIE TTaTOIOTHH.

Leas padoThI: HCCIENOBATh AMUHOKHCIOTHBIH NPO(QMIb XpAIIeBoit
TKaHH KOPOB TOJIITHHCKOH IOPOIBI IMPHU HOCHUTEIBCTBE MYTalMU TEHa
SLC35A3, obycnasnuBaromeit pazsuriue CVM-cuaIpoma y >KHBOTHBIX.

Marepuan M MeToAUKa HccaeA0BaHM. MOJIEKyISIpHO-TEHETHYEC
KH€ WCCJIEOBaHMS MMPOBOAMINCH Ha 0a3ze OTpacieBol Hay4YHO-HCCIEeN0Ba-
Tenbekoit madopatopun «JHK-texHonoruii» I'TAY u HUJI 6noxumun 6uo-
Joruuecky akTUBHBIX BemecTs ['pI'Y umM. Suku Kynamsr.

B kagectBe 00BekTa HCCIEIOBAHUI HCIOIB30BAIM KOPOB TOJIITHH-
ckoil moponsl, pasBoguMbix B CIIK «Csucnous», OAO «Arpo-cax pac-
cBet», KCVII «Ilnemennoii 3aBog «KpacHas 38e3ga» u PCYII «IlnemenHoH
3aBoJ «MyxoBeI.

I'enomuyto JJHK BbImensnu U3 TKaHM XKMBOTHBIX MEPXJIOPATHBIM Me-
TOJIOM.

PeakroHHast cMech UL TIPOBEICHUS MONMMEPa3HOH PEeakIny 10 TeHy
SLC35A roToBmiachk B 00beMe 25 MKIT IMyTeM CMEIIMBAHHS CICAYIOIIHX KOM-
moHeHToB: 1xTaq-Oydep — 2,5 mxr; MgCl, (B KOHIIGHTpanuu 25 MMOJIB/TT) —
1 mxut; ANTP (B xonuentpatmu 10 — 12 mmons/n — 0,2 mut; npaiimepst — 15 —
25 vk, Tag-nomumepasa — 0,5 mxit; JTHK (100 — 200 ar/min) — 1 M.

Jlig ipoBeieHust aMIUTH(UKAIIMH UCTIOJIB30BANINCH IpaiMepsl:

—5'-GCTCTCCTCTGTAATCCCCA- 3';

—5"-CCACTGGAAAAACTAGCTGTGAGTA-3".

[Nonumepa3sHas nenHas peakius Oblla POBEAEHa HAa aMILUTU(HUKATOPE
C100 Touch Thermal Cycler. Pexxum ammmindukaum cocTosul U3 Clieayro-
LIUX 3TaoB: «ropsuuil ctapt» — 10 Mun npu temneparype 94 °C; 34 nuk-
na: nenatypauus — 30 ¢ npu 94 °C, omxur — 30 ¢ npu Temnepatype 60 °C,
cunte3 — 30 ¢ mpu 72 °C; noctpoiika — 5 MuH ripu temueparype 72 °C.

KonnenTpamuio u cnenuduaHocTs aMInHrKaTa OLEHUBAIN JIEKTPO-
¢dopermaecknM mMetonoM B 1,5% araposnom rene (npu Hampspkerun 110 B).
Jmmna ammumdunuposannoro ¢pparmenta JJHK coctasmsua — 225 m.H.

Jst pectpukiyu aMmrmudumpoBanHoro yyactka rena SLC35A3 wuc-
MOJb30BaNIM dHJIOHYKJea3y Rsal. Peakuuio mpoBoawiu mpu TemiiepaType
37 °C.

IIponyKTHI peCTPUKINHU T€HOB Pa3IesisuIn deKTpodopeTndecku B 3%
arapo3HoM rene (npu HanpsbkeHnn 130 B) B 1XTBE Oydepe npu Y d-ceete
C MCIOJIb30BaHNEM OPOMHCTOrO 3THAMS Ha CHCTEME Tellb-JI0KYMEHTHPOBA-
nus Gel Doc RX+ (Biorad).

[Ipu pacuiernyieHMH NPOIYKTOB aMIUIM(pUKanMU pecTpukrasod Rsal
UACHTUHUIUPYIOTCS CIEAYIOINE T€HOTHIIBL:

— SLC35AGG — 201 u 24 1.H. (cBOOOJHBIN OT MyTallHN);
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— SLC35ATT — 225 n.H. (TOMO3HTOTHBIH HOCHTENb MYTAIHH);

— SLC35AGT — 225, 201 u 24 nm.H. (TeTepO3UTOTHBI HOCUTENb MYyTa-
un) [3].

KonmuecTBeHHOE OmpeneneHne cBOOOJHBIX aMHHOKHCIOT M MX IpO-
W3BOJHBIX BBIOIHSAIA METOIOM BBICOKO3()(hEKTHBHON KHUIKOCTHOH XpoMa-
Torpadun B 6€30€TKOBBIX XJIIOPHOKHCIIBIX IKCTPAKTaX 00pa3oB XPSAMICBOH
TKaHH JKUBOTHBIX HAa aHAJIUTHYECKOHW KOJIOHKE, 3allOJHEHHOW OOpalleHHO-
¢azoBeiM copbentom Zorbax Eclipse XDB-Cg, B pexume rpaJueHTHOTO
9JIIOMPOBaHMS MOABMKHOU (pazoif Ha ocHOBe HaTpuii-aneraTHoro Oydepa u
OpraHM4YecKoro Mojau(UKaTopa aneTOHUTPWIIA, TP CKOPOCTH IOTOKA
amoenrta — 0,2 mu/mMuH, Temneparype ananuza 38 °C u ¢uyopumMerpuye-
CKUM JICTEKTHPOBAHHEM IIPH JUTUHE BOJHBI BO30YkaeHus: — 231 HM U JjnHe
BOJIHBI A3MHCCHUU — 445 HM, 10 METOAY BHYTPEHHETO cTaHapra [4].

Pe3yabraTsl Hcciieq0oBaHUM M UX 00Ccy:KaeHHe. AHAIU3 PE3YJIbTaTOB
JHK-TunupoBaHus TOMYJISAIMU KPYITHOTO POTAaTOTO CKOTa TOJIITHHCKON
nopoas! (n=21) B NpeACTaBICHHBIX XO35MCTBAX HA HOCHUTEIBCTBO MYTAINN
B reHe SLC35A3 nokaszan Hanuuue 2-X TeTepO3UTrOTHBIX HOCUTENEH MyTa-
LM T€HA B HCCIIEAYEMBIX MOITYJISIIUSIX KOPOB.

g m3yyenus BiausHus MyTtaunu reHa SLC35A3 Ha OnoxuMuueckue
IIPOIIECCH B KJIETKAX CENbCKOXO3AHCTBEHHBIX KUBOTHBIX OBLIM IPOBEICHBI
HCCIICIOBAHMS COJECPKAHUSA CIIEKTpa HU3KOMOJEKYJISPHBIX SHIOTEHHBIX
OHOPEryJIATOPOB — CBOOOJHBIX AMUHOKHCIOT M HX METaOOJMTOB KaK WH-
TerpaJIbHBIX TMOKa3aTeneld MeTaboIn4eckoro roMeocTasa KJIETKH, BKIIFOYAs
OMOXMMHYECKYIO TPaHC(HOPMAIMIO IIMPOKOTO Kpyra (GpHU3MOJIOTHYECKH aK-
TUBHBIX COCJMHEHUH B )KMBOTHOH KJICTKE.

Omnpenenenne 3akoHOMepHOCTEeH (opmupoBaHus (oHAAa CBOOOJHBIX
AMHWHOKHUCIIOT M X METa0OJIMTOB MPOBOIMIN B 00pa3uax XpsmeBoi TKaHN
TEHETHYECKH 3/I0POBBIX CEIbCKOXO3IHCTBEHHBIX JKHBOTHBIX (KOpOB) M
XKHUBOTHBIX-HOcUTenel mytauuu rena SLC35A3, npuBOAAIIETO K pa3BUTUIO
CVM-cungpoma.

OcCHOBHBIE pe3yJbTaThl UCCIIEJOBAHHIN MTPEICTaBICHBI B Ta0muie 1.

Tabmuua 1 — Conepxanue cBOOOIHBIX aMHUHOKHCIIOT M UX MeTab0IIH-

TOB B XPSIIIEBON TKAHU TCHETUYECKHU 3I0POBBIX KOPOB TOJNIITHHCKOH TOPO-
JIbI 1 KOpoB-HocuTenei mytanuu reaa SLC35A3 (CVM-cunapom)

MornsipHasi KOHIIEHTPALHs AMHHOKHCIIOT,
HawnMeHoBaHHE aMUHOKHCIIOT U UX
MKMOJIB/T TKaHU
MeTabO0IUTOB =
310pOBBIi KOHTPOIb CVM-cunpom
1 2 3

IlucrennoBas kuciaora 0,06 £ 0,03 0,09 + 0,02
Doctocepun 0,03 +0,01 0,62 +0,20*
AcmnaparnHoBast KHCIIOTa 0,66 +£0,26 14,75 £ 9,44*




[ponomkenne Tadmuisr 1

1 2 3
I'myramMuHOBas KMCI0Ta 346+ 1,71 47,77 £16,12*
Acnaparud 0,05 + 0,06 3,29 +£2,02*
Cepun 2,50+ 0,91 94,05 + 34,58*
I'nyramux 0,51+0,31 13,81 +2,59*
Tuctuaun 0,24 £0,08 11,45 +4,63*
Tinnun 1,41 +£0,53 154,51 + 18,53*
DoctosraHonaMuH 0,09 + 0,05 0,73 £0,31*
Tpeonun 0,67+ 0,26 25,80+ 10,51*
Hurpymuina 0,27 +0,22 3,06 + 1,00*
ApruHuH 0,58 + 0,20 11,39 +491*
B-asaHuH 0,69 + 0,49 HE OIIp.
AsaHuH 2,09 +0,82 72,12 + 6,09*
Taypun 4,44 +2.69 30,54 +2,95*%
Y-aMHHOMACIISIHAsE KHCJIOTa 0,13 +0,05 4,11 +242%
Tupo3un 0,19+ 0,05 5,44 +2,46*
Oo-aMHHOMACJIsTHAs KUCJI0Ta 0,09 £ 0,08 1,30 + 0,47*
DTaHOJIaAMHH 6,90+ 2,76 11,87 £4,70
Banun 0,69 + 0,23 13,67 +5,01%*
MeTHOHMH 0,04 + 0,04 2,37 +1,12*
I{ucraTnOHUH 0,22 +0,21 2,00 + 1,30*
Tpunrodan 0,05+0,02 0,63 +0,20*
Wzoneitun 0,20 + 0,65 6,95 +£2,91*
DennnananuH 0,18 £0,06 3,42 £1,54*
Jleiinun 0,29 +0,12 12,60 + 5,33%*
I'uapokcunpoIry 7,74 + 0,04 0,50 £ 0,19*
OpHuTuH 5,13+1,42 5,15+ 1,61
JIusun 0,47 +0,17 15,42 + 5,44%
Ipomuu 0,92 +0,26 4,95+0,70*

IHpumeuanue: * — p <0,05 npu cpasuenuu sxcusomuuvix ¢ CVM-cunopomom u
300p06020 KOHMPOJsL no t-kpumepuio Cmviodenma.

CpaBHHUTENBHBIA aHATN3 COAEP)KaHUS CBOOOJHBIX AMHHOKHCIIOT M HX
MeTa0OJMTOB B XPANIEBONH TKAaHM KOPOB-HOCHUTENICH MyTall TeHa
SLC35A3, mpuBOIAIIEH K pa3BUTHIO KOMILIEKCHOTO IMMOPOKA MMO3BOHOYHUKA,
MOKa3all 3HAYUTEIbHBIC YBEIMYCHHUS MX KOHIICHTPALMH IO CPaBHEHHUIO C
TeHETHUYECKU 3[IOPOBBIM KOHTpOJeM (Tabmuna 1).

Tak, KOHLIEHTpalMs acnapariHOBOM W IIyTaMHUHOBOM KHCIOT B Xpsi-
1eBOW TKaHM KopoB ¢ Mytanueii rena SLC35A3 ysenmumnace Gosee 4eM B
13 pa3, uX aMUIHBIX TPOU3BOIHBIX — aCllaparkHa U TIyTaMHHA — 00JIee YeM
B 25 pa3 1o CpaBHEHMIO CO 37J0pPOBBIM KOHTposieM. KoHueHrpamus anuda-
TUYECKMX aMHHOKHCIIOT C HEPa3BETBICHHOM YIJIEBOJOPOIHON IENbo (TIn-
LMHA ¥ aJJaHHWHA), & TAKXKE aTU(PaTUICCKUX aMHUHOKHCIIOT C THIPOKCUILHON
TPYNIIHPOBKOK B pajukaie (cepuHa U TPEOHWHA) YBEIMIMIIACh OoJiee YeM B
35 pa3, a comeprkaHME OMOJOTMYECKH 3HAYMMBIX apOMAaTHYECKHX aMUHO-
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KHCJOT (THpO3uHa, (heHMIananuHa u Tpuntodana) — 6oxee yem B 10 pa3 mo
CpaBHEHUIO ¢ KOHTPOJIBHBIMH 3HaUCHUAMH (Tabnmma 1).

Crenyer OTMETHTh, YTO OJHOBPEMEHHOE YBEJIMUCHHE KOHLEHTpPAIMH
Kak ()eHWIAIAaHWHA, TaK U €r0 IMAPOKCIIINPOBAHHOTO METabOJINTa — THPO-
3WMHA CBUAETEIBCTBYET O BO3MOXKHOH aKTHBAIIMHU IPOIECCOB X OMOCHHTE3a
B XpSIIEBOH TKaHU KopoB-Hocuteneir CVM-cuaapoma.

KoHLeHTpau OCHOBHBIX aMHUHOKUCIOT (aprMHHHA, TMCTHIUHA |
JIM3HHA), a TAK)Ke aMHHOKHCIIOT C Pa3BETBICHHOH yIrJIeBOJOPOIHOMN LETbIO
(BayMHa, NEHIMHA U M30JIeHIMHA) yBeIn4YniIach Oosee yeM B 19 pas. OxHo-
BPEMEHHO MOJISIpHAs KOHLEHTpPAIMs MPOU3BOIHOTO BTOPUYHOI'O aMHHA-
THJPOKCUIIPOJIMHA Y KopoB-HOcuTeneil myTtauun rena SLC35A3 cuuzunach
B 15 pas, 10 CpaBHEHUIO CO 3I0POBBIM KOHTPOJIEM, IIPU TOM, YTO KOHIICHT-
panusi ero NpeAnIecTBeHHIKA — MPOJIMHA, Ha000pOT, yBEINIMIach B 5 pas,
YTO MOXXET CBHAETEIHCTBOBATH 00 MHIMOMPOBAaHMH PEaKIMil TMAPOKCHIIHN-
POBaHMS NPOJIMHA B XPSIIEBONH TKAaHW KOPOB IIPH HOCHTEIHCTBE MYTAaIlHU
reda SLC35A3 (tabmuma 1).

BwMmecte ¢ Tem, conep)kaHHe TaKHMX MPOTYKTOB MeTabonm3ma cBoOO.-
HBIX aMHHOKHCIIOT KaK OpPHUTHH, STAHOJIAMHUH W IMCTECHHOBAs KUCIIOTa HE
IIpeTEepIIeNo JOCTOBEPHBIX N3MeHeHuH (Tabmuma 1).

[MapayuiensHO, C ONpe/eieHueM CIEKTpa WHIUBHYaIbHBIX CBOOO-
HBIX AMHHOKHUCJIOT OBLI MPOM3BEAEH Pacu€T Coep)KaHusi OCHOBHBIX (PYHK-
LUMOHAJIBHBIX TPYII aMHHOKHCIOT, XapaKTepU3YIOLIMX MeTaboInyecKoe
COCTOSTHHE KJIETOK XPSILIEBON TKAaHM T'€HETHYECKH 30POBBIX KOPOB U KO-
poB-HocuTeneid mytanuu reia SLC35A3, npuBosiied K BOZHUKHOBEHUIO
CVM-cunnpoma (Tabnmma 2).

Tabmuua 2 — CozeprkaHue OCHOBHBIX (DYHKIMOHAJIBHBIX TPYIIT aMU-
HOKHUCJIOT B XPSIIEBOM TKAaHW T'€HETHYECKH 3/I0POBBIX KOPOB TOJIITHHCKOM
TOPOJIBI ¥ KOpoB-HOocutener myrtarnuu reHa SLC35A3 (CVM-curapom)

HawumenoBauue $yHKIHO- MossipHasi KOHIIEHTpAIHsl, MKMOJIB/T TKAHU
HaJIGHBIX IPYII AMUHOKUCIIOT 3/10pOBBIil KOHTPOJIb CVM-cunnpom
Heszamennmeie 2,56 +0,78 80,86 + 30,84*
3aMeHUMBbBIC 9,53 +£297 433,54 + 95,84*
T MKoreHHbIe 13,81 +4.21 469,94 + 109,82*
Kerorennsie 1,35 +0,85 44,46 + 16,70*
Cepocoeprxaliye 4,76 £2,74 35,00+ 1,01*
ApomaTH4ecKue 0,43 +0,10 9,49 +4,20*
OCHOBHBIC 2,39+0,33 38,26 + 13,94*
Kucisie 4,12+1,93 62,52 +25,50*
TIpoTrenHOreHHBIE 15,16 =4,50 514,40 £ 126,48*
HenporenHoreHHble 6,61 +£1,88 16,12 + 6,50*

Ipumeuanue: * — p <0,05 npu cpasuenuu scusomnwix ¢ CVM-cunopomom u
300p06020 KOHMPOA no t-kpumepuro Cmurodenma.
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CpaBHHUTENBHBIA aHANN3 COACPIKAHUS OCHOBHBIX W CIIEIHAIBHBIX
(YHKIMOHATIBHBIX TPYIII AMUHOKHCIIOT B XPALICBON TKAHU KOPOB — HOCHTE-
neit myrtanuu reHa SLC35A3 mokaszan ITOCTOBEpHOE YBEIHUCHHE MX KOH-
neHTpanuii (6oyee 4eM B 7 pa3) MO CPaBHEHHUIO C TEHETHUYECKH 30POBBIM
KOHTpoJeM (Tabmura 2).

Crnenyer otmeTuts 60itee yeM 30-KpaTHOE yBETMYEHUE KOHIICHTPAIIUI
TPYMIBl 3aMCHUMBIX, HE3aMCHUMBIX, TJIHMKOTCHHBIX W MPOTCHHOTCHHBIX
AMHHOKHUCIIOT B KJICTKAaX XPSIIEBOW TKAHU CEIbCKOXO3SHCTBCHHBIX YKHBOT-
HBIX-HOCHUTEJICH TCHETUYECKO! MaToJIOTHH, 00YCIOBICHHOW MyTalueil reHa
SLC35A3 (Ttabnuua 2).

VYxa3zaHHblE H3MEHEHHS, I0-BUIUMOMY, OOYCIOBJEHBI pa3BUTHUEM
CYIIECTBEHHOT'0 METa0OINYECKOro auchananca 3a CYeT CABUIOB B pEaKIUsIX
MIPOMEKYTOYHOTO OOMEHa CBOOOTHBIX AMHHOKHCIOT M MX OHOJOTHYECKH
AKTUBHBIX MPOM3BOTHBIX, IMOCKOJIBKY Y HCCIEIYyEMBIX IOPOJA KPYITHOTO
poraToro CKOTa OTCYTCTBYIOT HWHBIC, THICTOJIOTHUECKH W OHOXMMHYCCKH
BEISBIIEMBIC TIATOJOTHH, KOTOPBIC MOTJIM OBl CTaTh NMPUYUHOW Pa3BUTHL
YCTaHOBIICHHOTO OricOallaHCa B COJEPKAHWU CBOOOIHBIX AMHHOKHCIOT B
KIICTKE.

3axuiouenne. Takum 00pa3oM, CPaBHUTENBHBIA aHAIN3 COAEPIKAHUS
IIMPOKOTO CHEKTPa HU3KOMOJIEKYJISIPHBIX 3HJOT€HHBIX OHOPETyJsITOpOB —
CBOOOJHBIX AMUHOKHCJIOT M MX MeTabOJIUTOB B XPSILIEBOH TKAHH KOPOB MPH
HocuTeNnbcTBe MyTanuu reHa SLC35A3 moka3an MHOTOKpAaTHOE YBEJIHMUYEHHE
MX KOHLIEHTPALIU 10 CPAaBHEHHUIO C TEHETUYECKHU 3/I0POBBIM KOHTPOJIEM.

3HaUMMOe M3MEHEHHE COICPIKAHUS HCCIICTYEMBIX COCTUHECHUHN B Xpsi-
IIEBOI TKaHHU KPYITHOTO POTaTOTO CKOTa TOJINTHHCKOH IMOPOJBL, IPH OTCYT-
CTBUHM HHBIX JHATHOCTHPYEMBIX COMATHYECKUX MATOJOTHH, OOBIACHICTCS
BO3MOXHBIM BiIMsiHUEM MyTauuu reHa SLC35A3, oTBETCTBEHHOIO 3a BO3-
HUKHOBEHHE W Pa3BUTHE KOMILICKCHOTO MOPOKA MO3BOHOYHHKA, HA HHTCH-
CHUBHOCTH M HAIIPABICHHOCTh META00IMIECKUX MPOLECCOB, MPOTECKAIONINX B
KJIETKaXx XpﬂHleBOﬁ TKaHU CEJIbCKOXO3SIMCTBEHHBIX KMBOTHBIX 1, B IICPBYIO
o4epeaib, HEMOCPCACTBCHHBIM BJIIMAHHUEM Ha HpOMe)I(yTO‘IHBIﬁ 0o0OMeH CBO-
OO/HBIX AMHUHOKHCIIOT-UHTEIPATOPOB KJIETOYHOTO MeTabojm3Ma, orpee-
JAIOMAX (YHKINOHAIBHYIO aKTHBHOCTh M (DM3MOIIOTHYECKOE COCTOSHHE
BCEro opraHrn3mMa XUBOTHOTO.

BrrsiBiiennsie MeTab0INUECKHE OCOOEHHOCTH KIIETOK prH.[IeBOﬁ TKaHU
KPYITHOT'O POTaToro CKOTa TOJNIITHHCKOW MOPOJBI, pa3BoauMoro B Pecmy0-
ke benapyce, IarOT ITOMONHUTENBHYI0 HHOOPMAIMIO JJIS UCCIICTOBAHUS
BIMSIHAS T€HETUYECKHUX MATOJIOTHH Ha OOMEHHEIC IPOILECCHl HU3KOMOJIC-
KYJISIPHBIX SHIOTCHHBIX COCUHEHUI B KIIETKE U MOTYT OBITh UCIIOJIb30BaHbBI
B MporpamMmax Mo pa3pabOTKe HOBBIX aITOPUTMOB MOJICKYJSPHO-TCHETHU-



YECKOT0 CKPUHMHTA M OLIEHKE METa0OIMUECKHUX MOCIEICTBUI TeHETHIECKUX
Ie(eKTOB y XO3IHCTBEHHO EHHBIX MTOPOJ] )KUBOTHBIX.
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I'EMATOJIOTHYECKHUE IIOKA3ATEJIN KPOBU
PEMOHTHOI'O MOJIOJHAKA JEBUKUPOBAHHBIX KYP

O. U. I'opuakoBa

YO «I'poaHeHCKUI rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET)
r. 'pomHo, Pecrrybnuka benapych

(Pecmrybmnuka bemapycs, 230008, . ['pomxHo, yn TepemkoBoii, 28
e-mail: ggau@ggau.by)

Knrouesvie cnosa: monioounsk Kyp, debukuposanue, Kposb, COXpaAHHOCHIb.

Annomayusn. B pezynomame npogedennvix ucciedo8anuii no Usy4eHuro 61usi-
HUS CPOKOB 0eOUKUPOBAHUA PEMOHIMHO20 MONOOHAKA KYP HA UHMEHCUBHOCMb 00Me-
Ha 6ewjecme 6 Ux OpeaHusMe U COXPAHHOCMb NO20J08bsl 30 NEPUOD BbIPAWUEAHUS
YCMAHOBNEHO, YMO COXPAHHOCHb NO20N08bsL 30 NEPUOD 6bIPAWUBAHUSA 8 ONbIMHBIX
epynnax cocmasuna 97-100%, umo ua 3,0-5,0 n. n. eviuie noxazameneii KOHMPOI.
OnmumansHelM CpOKOM 0eOUKUPOBAHUSL MOTOOHAKA AULHBIX Ky ABNAeMCs NOOpe3Ka
obeux wacmeil knoga c yoanenuem 2/3 eepxueii u 1/3 nusicneti yacmeil Knoga 8 603-
pacme 70 Onetl.

HEMATOLOGICAL PARAMETERS OF BLOOD OF YOUNG
CHICKENS DEBICIR

O. I. Gorchakova

El «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: ggau@ggau.by)

Key words: young chickens, beak trimming, blood, safety.
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Summary. In result of the conducted researches on studying of influence of
terms of beak trimming of rearing chickens on the intensity of metabolism in their
body and preservation of livestock during the period of cultivation, it was found that
the safety of the livestock during the period of cultivation in the experimental groups
was 97-100 %, which is between 3,0 and 5,0 p.p. higher than the control. Optimal
time of beak trimming of young egg hens is cutting both parts of the beak with the
removal of 2/3 upper and 1/3 lower parts of the beak at the age of 70 days.

(Ilocmynuaa 6 pedaxyuro 01.06.2017 2.)

BBenenne. Peciyonmka benapyck oTHOCHTCA K CTpaHaM ¢ WHTEHCHUB-
HO Pa3BUBAIOIIUMCS NTHIEBOACTBOM. 3HAUHUTENIBHOE YBEIMYEHHE IPOM3-
BOJICTBa MPOJYKLUHUHK 3TOH OTPaciy B MOCIEAHUE TOJbl O0YCIIOBJIEHO HC-
MIOJIb30BAHHEM HOBBIX BBICOKOIIPOAYKTHBHBIX KPOCCOB NTHUIIBI. B suuHOM
NITHIIEBOJICTBE — 3TO OTEUECTBEHHBIE KPOCCHI Kyp «benapych ayTOCEKCHBII»
u «benapych KOpUUHEBBIN», a TakkKe HMIIOPTHBIE KpOcChl «Xaicekc Oe-
TBIiY, «XaliceKke KOpHIHEBbINY, «JlomaH Oenblity, «JloMaH KOpUYHEBBIH» U
ap. IlTuna gaHHBIX KPOCCOB, KPOME BBICOKOH MPOAYKTUBHOCTH, OTIMYAETCS
OOJBIION MOABIXHOCTBHIO ¥ TIOBBIIICHHONW PEaKTHBHOCTHIO HA BCE paszipa-
xwuteny. [ToaToMy Ha IPOMBIIIICHHBIX NTHIE(GAaOpHKax HEMalloe ee KOJIH-
YeCTBO BBHIOBIBACT M3 CTa/Ia 110 NIPUYMHAM PAcKJIeBa U KaHHHOATN3Ma.

W3BecTHO, 4TO KaHHMOAMM3M He MoAnaércsi mporaosupoBaHuio. OH
BCTPEYAeTCs BO BCEX CTaJax M THUIAX cojepxaHusa ntunbl. MHorna cmeprt-
HOCTH NTHIBI OT KaHHUOAIN3Ma IMPY BBIPAIINBAHUN MOJIOJHSKA JOCTUTAeT
10-15% u 30-40% — nipu cojiep:kaHnuy B3pOCIBIX Kyp ¥ neTyxoB [1].

OcHOBHas MPUYHMHA PacKieBa NTUIBI — ee (UIHOJIOTHYECKHI CTaTyc,
COCTOSIHHE HEHpPOTyMOpaIbHOI CHCTEMBI, XapaKTepU3YIOIIEecs IPOsIBICHHU-
eM 4YyBCTBa Hcmyra (cTpecca). UeM cuibHee cTpecc, TeM Oosnblie ocolb
cTpafaeT OT packiesa [2, 3].

YacTto kaHHHOAIN3M HAYMHAET MPOSBIATECS Y KYP-MOJOAOK B TIpel-
KJIaJIKOBBI Nepuoa 1 B (a3y cHeceHus mepBbIX sun. OOBIYHO NTHIA pac-
CMaTpHUBaeMOW BO3PACTHON KaTeropHH MCIBITHIBAET TOPMOHAIBHBIN 11cOa-
JIaHC, a Pa3pbIB U BBINAJICHUE KIOAKH (Yallle TP CHECEHUH JIBYXKEITKOBBIX
SIUII) CTAHOBUTCS OTIPABHOI TOYKOW Hayana pa3BUTHs packiesa [4, 5].

Bounee uem B 80% ciyuaeB mpoBoKanus Hadalla packieBa o0ycioBie-
Ha OTKJIOHEHHEM OT HOPM KOPMJICHHS M CBS3aHA C HEYIOBJICTBOPHUTEILHBIM
obecrieyeHreM OpraHW3Ma OTHCIHHBIMH MUTATENBHBIMA M OHONOTHYECKH
AKTHBHBIMH BelecTBamu [6].

IIpodunakTrka crpecca, MpeAIMIEeCTBYIONIET0 KAHHUOATU3MY, Y TITHIIBI
OCHOBBIBAETCS Ha YCTPAHEHHH €r0 NMPHUYNH, ITOBBIIICHUN €CTECTBEHHOH pe-
3UCTEHTHOCTH OpraHu3Ma. DTO JJOCTHIAeTCs MOBBIIICHHEM KauecTBa MHKY-
OaIOHHBIX SIMI, KaJMOPOBKOM HMX II0 Macce, COOJIIOJCHHEM TEXHOJIOIHU
MHKYOAaIy, 0TOOPOM MPUTOJHBIX JJIsI BHIPAIMBAHUS LBIIIAT U COOMIOe-
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HHEM MpaBHJI UX MEPEBO3KM B NTHIHUKU; CKAPMIMBAHMUEM INTHIE CYXHX
MIOJTHOPAMOHHBIX KOMOMKOPMOB C Y4€TOM BO3pacTa, TEHOTHIIA M IIPOTyK-
TUBHOCTH, OOECIEYCHHEM €€ BOJOW; MOCTCIIEHHBIM IIEPEBOJIOM ITHIBI C
OIHUX KOMOWKOPMOB Ha JAPYTHWE; MOAJAEPKAHHEM PEKOMEHIYEMbIX IUIs
NTHIBl Pa3HOTO BO3pAcTa MapaMeTPOB MHUKPOKJIMMATa B NTHYHHKAX; CO-
OJFOICHHEM COOTBETCTBYIOMIMX HOPM IUIOTHOCTHU TOC3IKH M CBETOBBIX pe-
KMMOB JUIsl IITHIBI Pa3HOTO BO3PACTa; MCIOJIb30BAaHUEM OMOJIOTHYECKU aK-
THUBHBIX BEILIECTB U aHTUCTPECCOBBIX Mpemnaparos [7, 8, 9].

Ecnu Bce anuMeHTapHbIEe U TEXHOJIOTMYECKHE METObI OCTAHOBKH pa3-
BUTHSl KaHHMOAIM3Ma OKa3alnCh HENOCTaTOYHO 3(PQeKTHBHBIMU, CleayeT
NpUOErHyTh K ONepanuy AeOMKHpoBaHUs (TOApe3aHHs KIIOBA) Y ITHIBI
[10, 11].

[IpoBeneHne HaMH HCCIEIOBAHMN MO JEOMKMPOBAHMIO IBIIUIAT B CY-
TOYHOM BO3pacTe BBIIBHIIO, YTO NPH MOJPE3Ke KIFOBA Y OJHOAHEBHOTO MO-
JIOAHSAKA CYLIECTBYIOT ONpeneNeHHble HenocTaTku. Hambonee cymiecTBeH-
HBIE M3 HUX — HEM30€KHOE CHIDKCHHE >KMBOM Macchl Ha NPOTSDKEHUH 3-
4 Henenb TIOCTIE ONEPHPOBAHMSA M YaCTHYHOE OTPACTAaHHE KIIIOBA K KOHILY
BBIPAIMBaHNS, TIOSIBIICHAE OYaroB packjieBa B CTaplleM BO3pacTe, HE3aBU-
CHMO OT CTETIeHH MOJPE3KH KIJIFOBA U MOTPEOHOCTHh B TIOBTOPHOM AE€OMKHPO-
Banuu Kyp B 150-170-nueBHOM BO3pacte u crapmie [12, 13].

IIpuHuMast BO BHUMaHHE, YTO He000p MOJOAHSAKOM KHBOW MaccChl B
MIEPBBIM TNEpHOA BBIpAIIMBaHUA, 0COOeHHO 10 30-IHEeBHOrO BO3pacTa,
KpaifHe OTpHIAaTEeIbHO OTpakaeTcs Ha MPOAYKTHBHOCTH B3POCIBIX KYyp,
TaKKe yYUTHIBAs MHTCHCHBHOE DPA3BUTHE OPraHOB BOCIIPOU3BOIMTEIILHOM
CHCTEMBI B ITPOIIECCE IMOJATOTOBKH OPTaHM3MA NTHUIBI K SIMIEKJIAAKe B BO3-
pacte crapme 90 mHEH, MpHU MPOBEICHUH HCCICIOBAHUN 1O NeOUKHPOBa-
HUIO IBIUIAT HA MO3JHUX CTAJMAX BBHIPAIIMBAHUSA MBI OCTAHOBIJINCH Ha Ba-
PHAHTax MOJPE3KH KIF0BA y LBIILIAT IO JOCTM)KCHUN MMHU Bo3pacta 42 u 70
JTHEH.

Iesab pabdoThl: U3yYUTH BIHUSHUE CPOKOB AEOMKUPOBAHUS PEMOHTHO-
ro MOJIOJHAKA Kyp Ha HHTEHCHBHOCTH OOMEHA BEIIECTB B MX OpPraHW3ME U
COXPaHHOCTBH ITOTOJIOBBS 33 MEPUO]T BBIPALUBAHHS.

Marepuan u MeToAuka wucciaegoBanumii. B ycmoBumsax KCVII
«[Tnemntunesasox «bemopycckuit» ObITH cHOPMUPOBAHBI 5 TPYIIT NTHIIEI —
B Bo3pacte 6 Henemb (42 mHSA) U3 BEIPOBHEHHOTO II0 XKHMBOM Macce B Ipeie-
nax £3% MomnozaHsKa Kyp Kpocca «benmapych ayTocekcHbIN» OblH chopMu-
POBaHbBI TPH TPYIIBI NTHIBL 1-S TPYIa, MHTAKTHBIA MOJIOJTHSK, CITy>KHJIa
KOHTpOJIEM, 2-51 ONBITHAsI TPyMIa C OTceYeHHeM 2/3 BEpXHEro KIoBa, 3-5
OIIBITHAS TPYIa C OTceYeHHeM 2/3 BepxHero u 1/3 HIKHEro KIoBa; B BO3-
pacre 10 nenens (70 aHeit); yuuThiBas Maccy NTHIBI KOHTPOJIBHOM TPyMIIbI,
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OBUTH TOTIONHUTEIHHO C(HOPMHUPOBAHEI 4 U S-S ONBITHBIE TPYIIIEI C OTCEYE-
HHUEM KJIOBA aHAJTOTHYHO 2 M 3-# ONMBITHEIM Tpymmam (Tabnwma 1).
Tabmuma 1 — Cxema onbiTa

I'pynna Toronosse, Bospact /166141(51 ) OcoOCHHOCTH ICONKUPOBAHUS
TOJIOB poBaHus, AHEH

1 (x) 200 42 HHTAKTHbIE

2 200 42 2/3 BepxHero KIoBa

3 200 42 2/3 BepxHero KiroBa + 1/3 HKHETo KiIroBa

4 200 70 2/3 BepXHero KIoBa

5 200 70 2/3 BepxXHero KiroBa + 1/3 HIKHETo KiIroBa

B xaxpoii rpynme non HadmoneHueM Haxouiaoch no 200 ronos mo-
JIOZHSIKA KYP.

Omnepaiyio Mope3ku KII0Ba y ONBITHOTO IOT0JIOBbS IIPOBOMIIH C UC-
nojp3oBaHueM Jebukepa GupMbl «LYONn» HENOCPENCTBEHHO B NTUYHUKE.
OtTxoja OTHUIBI BO BpeMs BBINOJHEHUS ONEpalud OOpEe3KH KIoBa He
Habmonanu. [locne neOMKMpOBaHUWS, MO HAIIUM HAOJIOACHHUAM, KYPOUKU
TIPOSIBIISUTH BBICOKYIO KOPMOBYIO aKTHBHOCTH, HO NPEOBIBAIN y KOPMYIIIEK
10 CPaBHEHHIO C MHTAKTHBIMH 00JIe€ TIPOJOIKUTEIFHOE BPEMSI.

Jns u3ydeHus: ONOXMMHYECKOTO aHaIn3a KPOBU MOJIOAHSIKA Kyp IPO-
BOJIMIIM 3200p KPOBU OT JIECSITH TOJIOB M3 KaXJIOW I'PYMIBI NTHIBI B BO3-
pacte 130 nueil. CoxpaHHOCTb MOJIOAHSAKA ONpPENESUIM NYTEM €XKEIHEBHO-
TO y4eTa BHIOBIBIICH NTHIIBI C YCTAHOBICHHUEM IIPHYMH BBIOBITHSI.

HccnenoBanusi poJ0IDKaIkCh JI0 MEPEBOJa MOJIOJHSIKA BO B3pOCIIOE
crazo (19-HenenbpHBIN BO3pAaCT).

Pe3yabTaThl ncciieioBaHU M X 00cyxIeHne. ['emaTonornieckue
MOKa3aTead KPOBH JICOMKHMPOBAHHBIX M MHTAKTHBIX PEMOHTHBIX KypOYeK
IIpUBEJICHBI B Tabmmue 2.

Tabmuna 2 — Mop¢ornornyeckue 1 OHOXUMUYECKUE TOKA3aTEIH KPO-
BU LBITLIAT

I'pynna

Tloka3zaTens |

1k 2 | 3 1T 4 1 s

CoJiep>kaHue B KPOBH:

spuTporuTos, 10%/1 3,01+0,06 | 3,08+0,07 | 3,02+0,05 | 3,04+0,06 | 3,11+0,06

reMorioGuHa, /1 98,84+1,97 [100,5+1,56 99,58+1,63 [100.2+1,60 | 101,5+1,97
CoJiep)KaHHE B CBIBOPOTKE KPOBH:

o61mero Gemka, I/ 34,9+0,36 | 34,8031 | 34,8+0,19 | 34,8+0,35 | 34,9+0,36

albOYMUHOB, T/11 11,33£0,16 | 11,352024| 11,65+023 | 11,71£021 | 11,75%0,16

TII0GYIHHOB, /11 23,59+0,18 [23,56+0,25[ 23,60+0,28 [23,61+0,23 | 23,66+0,18

Besmcosbiii kosdppummt- | ¢ 49 0,48 0,49 0,49 0,49

ent, A/T’

0-TJI00YJIHHBL, T/J1 6,07+0,07 6,01+0,09 6,09+0,06 6,07+0,07 | 6,11+£0,07

B-rno0OynuHel, /1 5,14+0,09 5,15+0,07 5,16+0,06 5,15+0,08 | 5,17+0,09

Y-FIOGYIHHBL, /1 11,98+0,06 |12,03£0,09 | 12,20+0,12 [12,19+0,097] 12,21+0,06™
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CoOXpaHHOCTb NTULIBI
3a MePUOJ 95,0 97,0 100 98,0 100
6 (10) - 17 Henenb, %

JlaHHBIE TaONMMIIBI MOKa3bIBAIOT, YTO IPUMEHEHHE ICOMKUPOBAHMS — KaK
B 42-gHEBHOM Bo3pacte, Tak U 70-THEBHOM BO3pacTe, HE CKa3ajo OTpHIa-
TENBHOTO BIMSHUA Ha MOP(OIOTHIECKHIE 1 OMOXNMHIECKHE TIOKa3aTeNnn Kpo-
BU MONOJH:KA Kyp. CorylacHO MOJTy4eHHBIM pe3yJibTaTaM HUCCIIeIOBaHUs KPO-
BU BCE €€ M0Ka3aTelll HaXOAWIHNCh B npesieyiax (PU3HOI0rnuecKoi HOPMBI IS
LBIIUIAT SUYHBIX Kyp. Y MOJIOAHSKA ONBITHBIX TPYMI IO CPAaBHEHHIO C MO-
JIOJHAKOM KOHTPOJIBHOM TPYIIIBI MPOU30IILIO JIUIIE YBEIHUCHUE COAEPKaHUA
SPUTPOIIUTOB B KpoBH Ha 2,3; 0,3; 1,0 u 3,3% u remornobuna na 1,6; 0,7; 1,3
u 2,7%, HO CTAaTUCTUYECKU TOCTOBEPHBIMU Pa3INIMs HE SBIISIIHCE.

KonmuectBo obmiero Genmka u ero ¢pakiuii B CHIBOPOTKE KPOBU Yy
ITHIB! ONBITHBIX TPYIII MO OTHOIICHHIO K KOHTPOJIIO BapbHPOBAIO HE3Ha-
YUTEIbHO. Y TTHUIEI, IeOMKUPOBaHHOW B 70-THEBHOM BO3pacTe, coaepiKa-
HHE OOJBIIMHCTBA OCHOBHBIX ITOKa3aTeled B CBIBOPOTKE KPOBH OBLIM BBIIIIE
KOHTPOJISL ¥ OIIBITHBIX I'PYII, A€ONKNPOBAHNE B KOTOPBIX IPOBOIMIN B 42-
JTHEBHOM BO3pacTe.

BeposiTHO, TeHAeHIUS K YBEIUYEHHUIO COJepKaHus O-, B- U Y-TI00y-
JIMHOBO# (hpakumil y HBIIUIAT ONBITHBIX rpymnm B cpenHeM Ha 0,4-1,9%, no
CpPaBHEHHUIO C KOHTPOJEM, B 3HAUMTENHHON CTENEHM MOBIHsUIAa Ha Oonee
BBICOKYIO COXPAHHOCTB TIOT'OJIOBBS 32 BECh IIEPHOJ BBIPAIIIMBAHUS.

B 5-i1 onbITHOI rpymne copepikaHue aJb0yMHHOB B CBIBOPOTKE KPOBH
nocrosepHo (P<0,01) mpeBocXonuio MoKazaTead KOHTPOJS M OCTAIBHBIX
OTBITHEIX TPyMH B cpenHeM Ha 0,3-3,7%.

JleOukupoBanue MononHska B 70-1HEBHOM Bo3pacte (4-1 U 5-s ombIT-
HBIE TPYNIBI) criocoOcTBOBano yBenwdeHuto Ha 1,7 u 1,9% coxmepxanus
Y-TTIOOYJIMHOB B CHIBOPOTKE KpPOBH IO CpaBHeHHIO ¢ kKoHTpoiem (P<0,01,
P<0,001), uro cBumeTenbCTBYET O OoJIee CIIOKOMHOW 00CTaHOBKE B TpyIIax
1 CHIDKCHHHU CTPECCOBOTO COCTOSHUS OPTaHU3Ma MTHIIBI.

OcCTpHIif BBICTYTI BEpXHEH YacTH KIIFOBA Y WHTAKTHBIX IBITUIAT CIIOCO0-
CTBOBAJ TIOSABJICHUIO CPEIM HHUX CIy4aeB packieBa W KaHHHOamm3Mma. Ilo
9TOH MpUYMHE B KOHTPOJIBHOU Tpymme majo 10 romoB mMonoaHsaka win 5%
OT BCETro MOroJioBbs. Bo 2 1 4-if ONbITHBIX TpyMNax najio 6 u 4 rojloBbl MO-
JIOZIHSIKA COOTBETCTBEHHO, 110 NPHYMHE HU3KOW KHMBOW Macchl (MCTPOhHHN)
B CBS3M C MHTEHCHBHBIM POCTOM HIKHEH 4aCTU KIHOBA U HEBO3MOXHOCTBIO
HOPMaJIBHO TOTpeOATh KOpM. COXpaHHOCTh LBIUIAT B 3 M S5-i ONBITHBIX
rpynmnax cocrasuia 100%. BbIOBITHS MOJIOZOK IO JIPYyrdM HpPUYHHAM BO
BCEX IpyMIax He 0TMEYaoCh.

3akaouenne. J[eOnkupoBaHue MOJIOJHSKA Kyp Kak B 42, Tak M B
70-1HEBHOM BO3pacTe HE OKa3alo OTPULATENHLHOTO BIMSHUSA Ha MOpdoio-
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TMYeCKHe U OMOXMMHYECKHE MOoKa3aTenu KpoBH. COXPaHHOCTH MOTOJIOBBS
3a MMepHOA BBIPAIIMBAHUSA B OMBITHBIX rpymmax cocrasuia 97-100%, uto Ha
3,0-5,0 m. m. BB moKa3aTeneil KOHTpost. ONTUMATBEHBIM CPOKOM Ae0H-
KHUPOBAHHUS MOJIOIHSKA SIMYHBIX Kyp SBISCTCS MOJpe3Ka 00enX JacTel KIro-
Ba c ymameHweM 2/3 BepxHed um 1/3 HIKHEH dacTeil KioBa B BO3pacTe
70 mHeit.
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Annomayusn. B pabome npedcmagienvl pe3yibmamsl U3yieHus 6IUAHUSL He-
KOMOpbIX pakmopos na 3PhekmusHoCms NOLYUEHUs: O0YUMO8 KPYNHO20 PO2AMO20
ckoma 6 cucmeme N Vitro. Yemanogieno, umo no mepe ygeauyenust Koauuecmed
acnupayuil npoCcieANCUBAemcst YemKkdas MeHOCHYUs YEeIUUeHUsl 6blX00d He MONbKO
00We20 Konuuecmea 0Oyumos, Ho U OOYUMO8, NPULOOHBIX O/l OANbHEUUEe20 K)ilb-
musuposanus. Ilpu smom na oony acnupayuro noayuero 4,5 ooyum-KymynoCcHuIx
KOMRAeKcos. Buixo0 oicusznecnocobnbix 00yum-kymymocHblX KOMNIEKCO8 HA OOHY
acnupayuro cocmasun 4,5.

EFFICIENCY OF OOCYTE RETRIEVAL IN CATTLE IN VITRO

A. S. Deshko', L. V. Golubets', A. A. Sehin', I. S. Kyssa',
Yu. A. Yakubets', M. V. Popov?, V. Yu. Babenkov’, N. I. Hromov®

! _ EI «Grodno State Agrarian University» Grodno, Belarus
(Republic of Belarus, 230008, Grodno, street Tereshkova, 28
e-mail: ggaubio@mail.ru)
Z _ Educational and practical center of biotechnology «Pochapovo»
Pinsk, Belarus
(Republic of Belarus, 225737, Pinsk, Pochapovo, street Green, 1
e-mail: oaopochapovo@mail.ru)
% _ «Betagan Lipetsk»

16


mailto:ggaubio@mail.ru
mailto:oaopochapovo@mail.ru
mailto:%20betagran48@yandex.ru
mailto:ggaubio@mail.ru

Lipetsk, Russian Federation
(Russian Federation, Lipetsk oblast, Dobrinskiy rayon, Plavica
e-mail: betagran48@yandex.ru)
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Summary. The results of studying the influence of some factors on the effi-
ciency of the ovum pick up are represented in the article. It is established that in-
creasing the number of aspirations there is a clear trend of increasing output not
only the total number of oocytes, but oocytes suitable for further cultivation. In Gen-
eral, one aspiration, received 4,5 of the oocyte—Cumulus complexes. The release of a
viable oocyte—-Cumulus complexes one aspiration amounted to 4.5.

(Ilocmynuna ¢ peoaxyuio 02.06.2017 2.)

Beenenne. Ha mepBrIX 3Tamax pa3BUTHS U CTaHOBJICHHS TEXHOJIOTHU
SKCTPAKOPIOPAIBLHOTO OIJIOOTBOPEHHUS OCHOBHBIM HCTOUYHHKOM OOIIUTOB
SIBJISUTHCH STMYHUKH, TIOJyYeHHBIE TI0CIIe YOOsI JKHBOTHOTO Ha MCOKOMOHHA-
Te, YTO yKe caMo 10 cebe SBJISIIOCHh CAEPKUBAOLIMM (PaKTOPOM IIUPOKOTO
BHEAPEHUS JAHHOM TEXHOJIOTMM B MPAKTUKY KUBOTHOBOJACTBA, IIOCKOJIBKY,
C OIHOM CTOPOHBI, OOLUTHI ¥ TOHOPa MOKHO OBUIO MOIyYUTHh TOIBKO OJMH
pa3 — mocyue ero yoos U TO B OrpaHHYCHHOM KonmdecTBe. C pyroit ctopo-
HBI, OOIUTHI, HAXOJSAIINECS B SMYHUKAX in Vivo, BOBICKAIOTCA B (DOJUIHKY-
JSIPHYIO BOJIHY POCTa M MMEIOT OOJIBIIYI0 KOMICTEHIUIO K JaTbHEHUIIeMy
Pa3BUTHIO 110 CPABHCHHIO C OOIMTAMHU, MMONyYCHHBIMH U3 SHIHUKOB ITOCIIE
y00s1 KUBOTHOTO, YTO OYEHBb BAXKHO IUISA MOIYYCHUS SMOPHOHOB B JIOCTa-
TOYHOM KOJMYECTBE M COOTBETCTBYIOIIETO KauecTBa. TOJBKO IOTYy4EeHHE
OOIIMTOB y HMBOTO )KMBOTHOT'O MOTJIO PEINTH 3Ty npobiiemy. PazpaboTka n
UCIIOJIb30BaHKE 00OPYHOBAHMUS AUl MPIKMU3HEHHOH MyHKIUH (OJUIMKYIIOB
y )KHMBOTHBIX OTKPBUIO HOBBIE IIEPCHEKTUBBI TEXHOJIOTHH 1N Vitro, MOsBHIIACH
BO3MO>KHOCTH TIOJTY9EHHUS OOIIUTOB y OJHHUX M TeX K€ )KMBOTHBIX Ha MPOTS-
KEHHWHU [UJTUTEIBHOTO BPEMEHH, MPEJOCTABIIACH BO3ZMOYKHOCTD ITOTyYSHHS
OOIIUTOB 13 (POJLTUKYIOB (PU3NOJOTHUYCCKH aKTHBHBIX SIMYHUKOB [2, 5].

BriepBrle TpaHCBarnHaJbHas acUpanys OOLUTOB Y KPYITHOTO POraTtoro
ckora Obita mpoBeneHa Callesen et.al. B 1987 1. [6]. YV 7 cynepoBynnpoBas-
LINX TEJIOK OBLIO aCITUPHPOBAHO 38 (OJUIMKYIIOB M HOIY4EHO 16 0OIHUTOB.

Psimom mcciienoBateneii [4, 8] ObLIO YCTaHOBICHO, YTO MHOTOKPATHEIE
ITyHKOHAN (DOJUIMKYJIOB Y OJHUX M TeX )K€ JKMBOTHBIX HE HAHOCST KaKOTO-
6o ymepba 370pOBBIO KUBOTHOTO M €0 PENPOAYKTHBHONW aKTHBHOCTH.
Wmu 6p110 TIpoBeneHo 36 omnepanuii y 10 kopos. [Tocne nmynkuuu 197 ¢oi-
JUKYJIOB ToirydeHo 54 ooumta (27,4%) mwmm mo 1,5 oommra Ha >KMBOTHOE.
Vmu xe ObUTH TIPOBENEHBI UCCIEIOBAHUS M0 W3YYCHHUIO BIMSHUS YaCTOTHI
acrypanui Ha TIOJIOBOM IHMKJ XWBOTHBIX. B MepoBOM OIbITE acnupanuu
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MIPOBOANIN €XEHEIEIBHO B TEUCHUE 3 U 6 MECsIeB, BO BTOPOM — B Havale,
B CEpeIMHE W KOHIE IOJIOBOTO NUKJIA B TEUCHHE 3 MeCAIEB. Y Ka3aHHBIH
BBIIIE PEXKUM HCIIOJIb30BAHUS JOHOPOB HE OKa3asl OTPUNATEIHHOTO BIIMSHUS
Ha MPOSIBJICHNE U TEUEHNUE y HUX MTOJOBOTO IUKJIA.

Pieterse M. [12] Obu1 poBeeH TIIATENFHBIH MOHUTOPHHT TEJOK I10O-
ce TAO 3a nBa mepuofa B TedeHHe 4-5 HEHenb, 0 pe3yIbTaTaM KOTOPOTo
OBUIO yCTaHOBIIEHO, YTO MOBTOpHBIE TAQO NMPHUBOIMIN K HEKOTOPOU alMK-
JIMYHOCTH KMBOTHBIX, OJIHAKO YK€ K KOHI[y NEpPBOro MepHoja TEJIKH BOC-
CTaHOBWJIM CBOIO OOBIYHYIO IIMKIMYHOCTH a TIOCIEYOOHHOE HCCIIeOBaHUE
(0 OKOHYAHMHU BTOPOTO TEPHOAA) MOKA3aN0 TOJIHKO HEKOTOpOE yTsDKee-
nue suuHukoB. CremoBarensno, TAO He oKa3pIBaeT 0COOOro BIMSHHS Ha
SIMYHUKOBBIE CTPYKTYPHI U UX (DYHKIUOHAJIBHYIO aKTHBHOCTb.

Ilepexon oT 0THOPA30BOM K ABYXPa30BOI acIMpanyyl B HEAEIIO acCo-
IUUPOBAJICS CO 3HAUUTENBHBIM yBenmdeHneM 3¢dexruBHoctn TAO. dans-
HelIllee U3yYeHUE U CpaBHEHUE 3TUX ABYX MoaxonaoB K nosuydeHuto OKK
MOATBEPAMIIO, YTO ABYKpaTHAsl aclUpanys JOCTOBEPHO IIOBBIIANA, IIO
CPaBHEHHUIO C OJHOKPATHOM, HE TOJBKO BBIXOJ OOLUTOB, HO M KOJIMYECTBO
KHI3HECIIOCOOHBIX YMOPHOHOB. MHOTHE aBTOPHI CXOIATCS BO MHEHHH |5, 8]
0 TOM, YTO 2-KpaTHas B HEJENIO acCIHpaIys CTUMYIUPYET U CHHXPOHU3UPY-
€T HE TOJBKO HOBYIO BOJHY POCTa (DOJUIMKYJOB, HO M IOBBIIIAET 3MOpHO-
MIPOAYKTUBHOCTH 00LUTOB. OOBSACHEHNE 3TOMY BUAAT B TOM, UTO IIPU TAKOH
CXeMe IOCTOSHHO YAAJISeTCs JOMHUHAHTHBIN (OJIIMKYII, 4TO CTUMYJIHPYET K
POCTY JOTIOJHUTEINBHBIH IyJ1 MaIbIX (DOJUIMKYJIOB, XOTs JPyrHe UCCIIe0Ba-
TEJIN U HE COTJIACHBI C 3THM M YTBEP)KAAIOT, YTO OoJiee YacThle aclupannuu
XapaKTepU3YyIOTCSI CHIDKCHHEM KaK KOJIMYECTBa acMpPUPOBAHHBIX (HOIUIH-
KYyJIOB, TaK ¥ KOJIMYECTBA MOJIYYCHHBIX OOLUTOB, IIO3TOMY OTAAIOT IPEIIO-
YTEHHE aclupalyu ¢ HHTepBajioM B 7 nueit [10, 17].

OnHy W3 BayKHEHIINX poJsei, 00yCIaBIMBAIONINX KOJMIECTBO U Kade-
CTBO IOJyYa€MbIX OOLUT-KyMYIIOCHBIX KOMILJIEKCOB, UTPAIOT JUAMETpP WrI-
JIBI ¥ BeTIMYMHA BakyyMma [ 1, 3, 6]. BenuunHa BakyyMa Ha KOHYHMKE WIJIBI BO
MHOTOM 3aBHCHUT OT €€ JHaMeTpa KOHCTPYKIINU MOMIIBI, [UTHHBI M THaMeTpa
COCIMHMUTENBHBIX HUIAHTOB. Kak TOKaszamum pe3yibTaThl HCCIEJOBAHHUH,
YpOBEHb M3BJIEKaeMOCTH ObLI OoJiee BEICOKUM IIPH OOJBIIIOM JHAMETpPEe HT-
161 (18 g) u BBICOKOM BakyyMe, OJHAKO MPOICHT HHTAKTHBIX KIETOK (75%)
B cpelHeM ObLT BbINIE MpH Oosiee HU3KOM Bakyyme (36 mu/muH). C yBenu-
YEeHHEM BaKyyMa KOJMYECTBO MHTAKTHBIX OOIMTOB CHM)KAIOCh Ha (hoHE
YBEJIMYEHUS! «TOJIBIX» OOIUTOB. DTO OBLIO MOATBEPXK/ICHO B JajbHEHIIEM 1
nccnenoBanusamu Ward et.al. [16] BimsiHue e camoii mpoueayps! acnupa-
M Ha ee 3 QeKTHBHOCTH OblIa JOMOIHUTENBEHO OLICHEHA ITyTEeM acnupa-
1 in vitro panee nonyueHHsix OKK. «M3Bnekaemocts» cocraBuia 80%,
T. €. TIPUMEPHO KaXIBIH IATHIA OOLUT TEpsUICS B CUCTEME TPYOOK W HIJL.
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Kpowme 3toro, oxono 10-20% KIeTOK MOJTydany MEUKPOHIOBPEXKICHUSI KyMYy-
JII0ca B IMpoIecce acUpanuy.

AKTyaJIbHBIM SBJISIETCS BOTIPOC TOPMOHAIBHOM CTUMYJISIINY SUIHHUKOB
nepes acupanyei. ACIUpanyuio MOKHO U HY’KHO TIPOBOJUTH U 0€3 CTUMY-
JSIIMY, TIOCKOJIBKY aHTpaJbHBIE (OIIMKYIBI IPUCYTCTBYIOT B SIMYHUKAX B
000 KOHKPETHBIH MOMEHT BpeMeHH, ogHako Lonergan P et.al. u Paul G.
etal, V. Soom A. et.al, [9, 11, 15] ormeTran monoxurenasHoe Biusuue OCI
Ha KOJINYECTBO (POJUIMKYJIOB, OCOOCHHO JMaMETPOM CBBIIIE 6 MM U BBIXO]
omacrormct. B To e Bpems Paul G. et.al [11] yka3an Ha TO, 94TO TOJOXKU-
tenpHOe BinsiHue OCI 3aBucHT OT (as3bl nosnoBoro nukia. Stubings [14], B
CBOIO OYepellb, HE OTMETHJ Pa3IMYMid HU MO KOJMYECTBY (OJUTMKYIIOB, HU
M0 BBIXO/Y OOIIMTOB MEXAY IOHOpPaMHU 0e3 CTUMYJISLMU TPH acIupaliu
JiBa pa3a B HEAEIIO U CTUMYIMPOBAHHBIMU JOHOPAMH C OJHON acHuparnuen
B Hepemo. B 1o ke Bpems Ruigh L. [13] oTMedaeT, 9To Tpu CTUMYIISINH
TAO MO>XXHO IPOBOJIUTE TOJILKO OJMH pa3 B JIBE HENIEJIH, B TO BpeMs Kak 0e3
CTHMYJISIIMH J]Ba Pa3a B HEACTIO M XOTS CTUMYJISIIUSA JaeT HaMHOTO Oojee
BBICOKHMH pe3ynbTaTaT B IIEpepacueTe Ha CECcCHio, o0Iee KOIMIECTBO M-
OpHOHOB B mepepacyeTe Ha MECSI] OKa3bIBAETCS BBIIIE MPU IBYXKPAaTHOW
acTMpaly B HEJETI0 Y HECTUMYJIHPOBAHHBIX JIOHOPOB.

TAO MoxeT OBbITh UCTIOJIBE30BAHO TPU MOJIYYSHUN SMOPHUOHOB Y JJIOHO-
POB C HapyLICHHOH BOCIIPOM3BOAUTENBbHON (DYHKLMEH U Y TeX, KOTOpbIE He
Jal0T dMOpHOHKI Tipu TpaHcmaHTanuu. Tak, Hasler J. [7] mpoBen acnupa-
U0 y 155 1OHOPOB TOJIITHHCKOI MOPOJBI, KOTOPBIX HE CMOTJIHM IUIONO-
TBOPHO OCEMEHHTb, B PE3yJbTaTe Ha KaXIyIO0 aclUpAIMIO ObUIO TOJyYEHO
mo 4,1 >XHU3HECIIOCOOHOMY OOIUTY, MpOBeneHO 2268 sMOpHomepecasoxk,
nosxyueHo 1220 crenprocreii (53,8%).

Hear padoTsl: ycTaHOBICHHE 3(P(PEKTUBHOCTH IMOIYYEHHS OOLUTOB
KPYITHOTO POraToro CKoTa B cucteMe in Vitro.

Matrepuan U MeTOAMKA HcCIAeJOBAHMIA. [l pelieHusl MOoCTaBIeH-
HbIX 3371249 B 2016 r. Ha 6a3e OMOTEXHOJIOTHUYECKOTO IIEHTpa MO PEMPOaYK-
MU CEITbCKOXO3SIMCTBEHHBIX KUBOTHBIX YO «['pOHEHCKUN TOCYapCTBEH-
HBIH arpapHBIA YHHBEPCHUTET», YU€OHO-IPAKTHIECKOM LIEHTPE OMOTEXHOIIO-
ruit OAO «IToyanoBo» ITuHckoro paitona bpectckoit o6mactu u OO0 «be-
tarpH Jlumenk» Poccuiickoit @enepannu Obli1a MpOBEAECHA CEPHSI OTIBITOB.

B xauecTBe NOHOPOB O0OIUT-KyMyTrocHBIX KomruiekcoB (OKK) wmc-
MOJIb30BANIICHh KOPOBBI-ITOHOPHI xkKUBOI Maccoil 700-800 kr B Bo3pacte ot 4
Jo 8 jieT ¢ yaoeM 1o HauBbicuiel jaktauuu 10-12,5 Teic. KT MOJIOKa XKHUp-
HocThIO 3,8% W Oojee B JIIOTEHHOBYIO M (POJUTHKYISIPHYIO (ha3bl IOJIOBOTO
LUKIIA.

[Tynkuus (oJUIMKYIIOB IPOBOJIMIACE C HMCIOJIB30BAHUEM YJIBTPa3BY-
koBo# cuctembl Aloka SSD 500, Bxirouaromeil yJibTpa3ByKOBOH CKaHEp
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Aloka Prosound 2, ynmpTpa3ByKoBO#i u3imydaTens ¢ gactoroid 7,5 MHz, Ba-
KyymHyro nomny Craft suction unit, gep>kaTens yIbTpa3ByKOBOTO H3Iyda-
TeNs, Ikl mHOH 55 cMm u mumerpom 17G (1.473 mm), 18 G (1.27 Mmm) u
20G (0.91 mm). Benmmunaa Bakyyma coctapisina 70, 80, 90, m 100 mmHg. B
Ka4yecTBE MPOMBIBHOHN >KHIKOCTH HCIIONB30BaN (PochaTHO-coeBoil Oydep
Hronbbekko ¢ qodasnenrem 100 en./ma reatamununaa u 1% BSA. Jlokanu-
3aIMI0 OOLMT-KYMYJIIOCHBIX KOMIUIEKCOB IPOBOJWIN C HOMOIIBIO 3MOpHO-
HanbHOTO (QuiubTpa «KEMCONY, MOMCK M OLEHKY KauyecTBa ITOJyYeHHBIX
OOIIMTOB OCYLIECTBISUIM NOJ MHKpockonoM «Olympus» mpu 16- u 90-
KpPaTHOM YBEJIMYEHUHU COOTBETCTBEHHO. J[03peBaHHE OOLUTOB, KallallUTAIIs
CHEPMBI, OTJIOOTBOPEHHE U KYJIbTUBHPOBAHHE PAHHHX 3apOJIbIIICii IPOXO0-
JIAJIO TI0 paHee pa3pabOoTaHHBIM METOIUKAM ¢ HEKOTOPHIMU MOIU(DUKAIIH-
MU. B xauecTBe OCHOBHOM cpezbl co3peBaHus Ucnoiab3zoBaitack TCM-199 ¢
nobasnenreM 10 mxr/min OCI, 5 Mkr/min acrpaguona u 5 mxr/mn LH, a
TaKke 5% 3CTpaNbHON CHIBOPOTKH. Kamamuranumio criepMbl MPOBOAWIN B
cpene SpermTalp, ommomorBopenue B cpene FertTalp. CoBmecTHOE WHKY-
OupoBaHHUe TPOIOIDKATOCh B TeueHne 18-20 4. KymeTHBHpOBaHME paHHUX
3apoAbIIIel MPOXOJAWIO Ha MOHOCIOE KIETOK KyMyiroca B TedeHue 7-9
nHel. KadecTBO OOIMT-KyMYJIIOCHBIX KOMILJIEKCOB OIIGHHMBAJOCh MO 4-
OannbHOW 1Kane. [Ipu 5TOM OCHOBHBIM KPUTEPUEM SIBJISJIOCH HAJIMYHE KY-
MyJIrOca M ero kauectBo. OOLUTHI OTIMYHOTO KayecTBa umelu 6osee 3 cio-
€B KyMYJIIOCa, XOpoIero — 2-3 c¢jiosi, yAOBJICTBOPUTEIBLHOIO — 1 ClIOH Ky-
MYJIIOCAa WJIM €ro ()parMeHThl Ha OTJENBHBIX YYacTKax 30HbI MEJUTIOIH/IA.
HeynosneTBopuTeNbHBIE OOIUTHI — 3TO OOLMUTHI 0€3 KyMYyIoca.

[TomryueHHBIE Pe3yIbTATHI UCCICAOBAHMA OBLTH 00pabOTaHBI OHOMET-
PHUYECKH C HCIIOB30BaHUEM KOMITbIoTepHOM mporpammel M. Excel. B pa6o-
Te TPUHATH cieqyromme obo3HadeHws ypoHs P: *P<0,05; **P<0,01;
***P<0,001.

Pe3yabTaThl HecnenoBanuii M ux odcy:xaenue. [lonyuenne smMOpu-
OHOB IN Vitr0 B cucTeMe TpaHCBarMHAJIBHOW aCIUPAIlMK OOIMTOB CBHJIE-
TEIBCTBYET O TOM, YTO OoJiee BBICOKHH BBIXOJ] OOLIMTOB OTMEYAETCS TPH
HCToNb30BaHun Uikl guametrpom 18 u 17G (1,3 u 1,5 mm) — 91,9 u 90,2%,
YTO BBIIIE TI0 CPABHEHHIO C MCTONb30BaHueM urd auamerpom 20G (0,9 mm)
Ha 12,2 1 10,5 1. 1., cooTBEeTCTBEHHO (Tab. 1).

Tabmuua 1 — Bimsinne tuameTpa uriisl Ha 3QEKTUBHOCTD aCIUpPaLn
OOIIMTOB

Juamerp wurasl, MM (G)
Toxasarenn 0,91 (20) 1,27 (18) 147 (17)
1 2 3 4
KosnuectBo acriupanmit 25 27 26
AcnupupoBaHO (OILUHKYIOB 125 124 126
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[ponomkenue Tabmuis 1

1 2 3 4
Tonyueno oouunToB , N-% 79-63,2 86-69,3 82-65,1
B T. Y. OTJIMYHBIX, N-% 14-17,7 20-23,2 24-29,3
XOpOoIHX, N-% 21-26,6 27-31,4 32-39,0
Y/IOBJICTBOPHUTEIBHBIX, N-% 28-35,4 32-37,2 18-21,9
Hroro MIPUTOJIHBIX, N-% 63-79,7 79-91,9 74-90,2
HENPUTOAHbIX, N-% 16-20,2 7-8,1 8-9,8

AHanornyHasi KapTHHA HAOJIIOaNach U MO BBIXOJY OOIUTOB OTIIMYHOTO
U Xopoiero kadectsa. [IpeBbimienue cocraBuio 5,5-11,6 u 4,8-12,4 m. m.,
COOTBETCTBCHHO. JlaHHBIC PE3y/IbTaThl TOBOPSAT O TOM, YTO OOJBIIMNA TUa-
METp UTJIbl B MEHBIIEH CTETCHU MOBPEXIAET KyMYIIOCHBIE KIETKU, OKPY-
JKaIOIIHE OOITHT.

Tabnuna 2 — BiusHue BeTMYUHBI BAKyyMa Ha BBIXOJ M Ka4eCTBO 00-
LIMTOB

Benunuuna Bakyyma, mmHg (MM.p.cT.)

ITokazaTenn 70 80 % 100

KosunuectBo acmuparmit 19 18 20 21

AcnupHpoBaHO (OJUINKYIOB 88 94 89 104
ITosrygeno oonuros, n-% 48-54,5 57-60,6 64-71,9 78-75,0
B T. 4. OTJIMYHBIX, N-% 12-25,0 16-28,1 15-23,4 15-19,2
XOPOIIHX, N-% 16-33,3 20-35,1 19-29,7 25-32,0
YIIOBJICTBOPUTEIBHBIX, N-% 14-29,2 13-22,8 23-35,9 28-35,9
Hroro TIPUTOAHBIX, N-% 42-87,5 49-86,0 57-89,1 68-87,2
HEMPHUTOIHBIX, N-% 6-12,5 8-14,0 7-10,9 10-12,8

AHanm3 pe3ynbTaToB, NMPEICTABICHHBIX B Talnuie 2, XapakTepu3yro-
IIUX BIMSHAEC BEIMYMHBI BaKyyMa Ha KOJIMYECTBO M KaueCTBO IOJIyYaeMBIX
OOIUT-KYMYNIOCHBIX KOMIUIEKCOB, TOBOPUT O TOM, YTO €CIIH MO 00IIeMy BBI-
X0y IPUTOJHBIX JJIS1 KyJbTUBHPOBAHHS OOIUTOB PA3NW4Mil NPAKTHIECKU He
OBIIO, TO BBIXOZ KJIETOK OTIIMYHOrO KadecTBa CHIXkaics ¢ 28,1% mnpu Bakyy-
me 80 mmHg o 19,2 npu Bakyyme 100 mmHg, B To Bpemst Kak ypoBEHb 00-
LINTOB yJIOBJICTBOPHUTEIBHOTO KadecTBa yBenmuusaics ¢ 28,8% (80 mmHg)
10 35,9% (100 mmHg). KomuuecTBO 0OLUTOB XOpOIIEro KayecTBa OCTaBa-
JIOCh Ha MPUMEPHO OINHAKOBOM YPOBHE C HEOOJIBIIMMH KOJIEOAHHSIMH.

B Tabnmuue 3 npeacTaBiIeHb! pe3ybTaThl ONBITOB M0 U3YYEHHIO BIIUS-
HUSI KPAaTHOCTH acnupanuii Ha 3¢ eKTUBHOCTH TOJIyYEHHUS OOLUTOB.

Kak BHIHO M3 aHalM3a NpeJCTaBICHHbBIX B TaOJIHUIIE JaHHBIX, KOJIHYe-
CTBO acTIMpanyii HE 0Ka3aJI0 HETaTUBHOTO BIMSHHSA Ha KOJMYECTBO M Kade-
CTBO MOJTYYaE€MBIX OOLUT-KYMYTIOCHBIX KOMIUIEKCOB.

IIpn n3yyeHNU CBSI3M KPAaTHOCTH acmupanuii Ha 3((eKTHBHOCTH MO-
Jy4EHHsI OOLJUTOB YCTAHOBJIEHO, YTO C KaXJbIM IOCIEIYIONINM HCIIOIb30-
BaHHMEM PacTeT U KOJINYECTBO (DOIUTHKYIIOB, IPUTOJHBIX JUIS aCIIUPALN.
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Tabnuma 3 — BrnusHue KomuMdecTBa W KPAaTHOCTH acmupanuii Ha 3¢-
(EKTUBHOCTD ITOJYYCHHUS OOLIUTOB

TopsiikoBBI HOMEp acMpaLK
1 2 3 4 5

Iokaszarenu n=18 n=17 n=16 n=9 n=4
AcnupHUpOBaHO (OIUTHKY-
JIOB BCETO, N 46 70 58 54 28
B T.4. Ha IOHOpa 2,6£0,37 | 4,1+0,61 3,6+0,71 4,941,63 7,043,03
Tonyueno OKK Bcero, n 28 51 42 40 28
B T.4. Ha IOHOpa 1,640,36 2,940,59 | 2,6+0,56 | 4.4+1,44 7,0+£2,84
TlosyueHo MPUTOTHBIX
OKK Bcero, n 24 42 34 31 18
B T.4. Ha IOHOpa 1,340,37 2,4+0,51 2,1+0,45 3.4+1,11 4,5+1,22
U3 HUX:
OTJINYHBIX 0,2+0,10 1,0£0,41 0,8+0,24 1,240,15 1,240,41
XOPOIIHX 0,9+0,37 0,9+0,31 0,9+0,28 1,741,25 1,2+0,97
YAOBJIETBOPUTEIIHHBIX 0,2+0,13 0,5+0,19 0,4+0,21 0,5+0,24 2,0+1,38
HE IPHUTOJHBIX 0,240,1 0,5+0,21 0,5+0,18 | 1,0+0,44 2,4+0,50

Tak, nmpu mepBOM HCIOJIB30BAaHMHM Ha OJHOIO JOHOpa MPHUXOIUIOCH
2,6 hoyutMKyITa, MPUTOAHBIX IJISl aCHIMPALUH, KOT/IA YKE K MATON aclMpaluu
UX KOJIMYECTBO BbIpocso a0 7,0. IIpu 3ToM Ha OfHY acHHpanyio MOIy4eHO
1,6 npu nepsoii npouenype u 7,0 OKK npu nsaroit acnupauuu. Bospoc u
BbIxox npurogasix OKK, KoTopsIii cOCTaBMII B IIEJIOM Ha OJJHY aclUpalnio
4,5 OKK mpu nsroit acnupanuu, 4ro Ha 3,2 OKK Bble 110 CpaBHEHHUIO C
[epBOM MPOLELYPOH.

3akuarouenue. [lo Mepe yBennueHHs1 KOIMYECTBA acIpanuii mpocie-
KMBAETCS YeTKasl TCH/ICHIINS YBEJIMYEHHUS BBIXOJa HE TOJIBKO OOIIEro Kojiu-
YecTBa OOIUTOB, HO M OOIMTOB, MPUTOJHBIX AT JajdbHEHIIEro KyJIbTHBHU-
poBanus. Ilpu 3TOM B LeNOM Ha OAHY acHUpalUIO MOIY4eHO 4,5 oouuT—
KYMYJIOCHBIX KOMIUIEKCOB. BBIX0O[ ’KH3HECTIOCOOHBIX OOLUT-KyMYITIOCHBIX
KOMIUIEKCOB COCTaBWJI B LIEJIOM Ha OJHY acIupanuio 4,5.
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3®PEKTUBHOCTH UCIMOJIb30BAHHUA KOPMOBBIX CMECEN
HA OCHOBE CBEKJIOBUYHOI'O ’ KOMA
B PAIIMOHAX KPYITHOI'O POI'ATOT'O CKOTA

E. A. 1o0pyk, A. M. Tapac, O. B. Beprunckas, A. E. SIpom

YO «I'pogHeHCKuil rocy1apcTBEHHBIH arpapHblii YHUBEPCUTET»
r. 'ponHo, Pecybnuka bBenapych

(Pecny6nuka Benapycs, 230008, r. I'poano, yi. TeperikoBoit, 28
e-mail: ggau@ggau.by)

Knrwuesvle cnosa: ceexnoguuHblil JHcoM, KPYIHBIL PO2AMbll CKOM, OOUHblE
KOPOGbl, MONOUHAS NPOOYKMUBHOCHID.

Annomayusn. Cooepoicanue KOPMOGHIX eOUHUY 6 CEEKIOGUUHOM JHCOME CO-
cmasnsno 0,14-0,18 xkopm. eo., cyxozo eewecmea 143,4-169,9 o/ke, nepesapumozo
npomeuna 35,5-8,1 2/ke, cvipozo acupa 0,4-0,8, cvipou xnemuamxu 30,5-55,9, BOB
91,3-134,7 2/ke. Bruiouenue ceedce2o iHcoma 8 payuonsl OOUHbIX KOPO8 8 Kolude-
cmee 10 ke wiu cunoca, npuecomoGieHH020 U3 C6EKIOBUUHO20 HCOMA U COLOMEHHOU
pesKu, 8 Konuwecmee 15 ke npueeno K He3HaAUUmMenbHOMY CHUNCEHUIO CPeOHeCymoU-
noix yooes na 0,16-0,49 xe umu 0,8-2,5%. [Ipumenenue ceexce2o CEEKIOBUUHO2O
2HCOMA NO360AUNO CHUZUMb CIOUMOCHb Payuora Ha 6,6%, a uCnolb308anue Culoca
HA OCHOBE CEEKNIOBUUHO20 HCOMA U CONOMEHHOU pesku — Ha 2,2%, umo no3eonuno
cHU3UmMb cebecmoumocmsw 1 y monoka na 5,5-8,92 meic. pyo. uu na 1,9-3,1%.

EFFICIENCY OF FEED MIX USAGE BASED ON SUGAR BEET
PULP IN THE NUTRUTIENT OF CATTLE

E. Dobruk, A. Taras, O. Vertcinskaya, A. Yarosh

El «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: ggau@ggau.by)

Key words: sugar beet pulp, cattle, milking cows, milk efficiency

Summary. The content of fodder units in the beet pulp amounted to 0,14-0,18
food. units, dry matter 143,4-169,9 g/kg, digestible protein is 5.5-8.1 g/kg, crude fat
0,4-0,8, crude fiber — 30.5 to 55.9 per, BEV — 91,3-134,7 g/kg. The inclusion of the
fresh pulp in the rations of dairy cows of 10 kg or silage made from sugar beet pulp
and straw cutting, in the amount of 15 kg led to a slight decrease in the average
daily milk yield by 0.16 to 0.49 kg or 0,8-2,5%. The use of fresh sugar beet pulp has
helped to reduce ration costs by 6.6%, and the use of silage on the basis of sugar
beet pulp and straw cutting — 2.2%, which allowed to reduce the cost of 1 quintal of
milk 5.5-8,92 thousand rubles, or 1.9-3.1 per cent.

(ITocmynuna 6 pedaxyuio 01.06.2017 2.)
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BBenenue. CoBpeMeHHBIE TEXHOJIOTHH TIPOM3BOACTBA MOJIOKA TPEeOYIOT
HOBBIX (DM3HOJIOTHYECKH a/ICKBAaTHBIX W IKOHOMHYECKH OOOCHOBaHHBIX CH-
CcTeM KOPMJICHHS, KOTOPBIe OYIyT HAlpaBJICHBI Ha IOTYUYSHHE BEICOKUX YIOCB
U [UINTEIBHOE XO3IHCTBEHHOE MCIIONH30BAaHME KUBOTHBIX. OCHOBHBIMH (hak-
TOpaMH, CACPKMBAIOIIMMH IOJIy4YCHHE BBHICOKOW MPOAYKTHBHOCTH KOPOB,
SIBILIFOTCS.  MEPONPHATHS, OXBATHIBAIOIINE BOMPOCH KOPMOIPOW3BOJICTBA,
CoJlep)KaHus, BOCIPOU3BOACTBA CTaja, 3J0POBbS JKUBOTHBIX, ONTHUMM3ALUU
KOpMJICHHSI, TIporiecca focHus. [Ipu 3ToM Hamboyiee BaXKHON M 3aTpaTHOM
SIBISIETCS TIPOOJIeMa OpraHu3aliy KopMiieHus. B cebecronmMocTy momydeHus
MOJIOKA JIOJISl 3TOTO cerMenTa aoxoauT a0 70%. B mepByto ouepesp, mostomy
HEOOXOMMO 00ECTICUUTh OHOJIOTUYCCKH TMOJHOICHHOE KOPMIICHUE JKHUBOT-
HbIX. [IpUHATO CUUTATH, YTO MOJIOYHAS TIPOAYKTHBHOCTH KOPOB Ha 25% 00y-
CJIOBJIEHA T€HETMYECKUM MOTEHIUAIIOM U Ha 75% — yCIOBUSMU OKpYXKarolen
cpempl, cpemy KOTOPBIX OCHOBHYIO POJIb CIEQYeT OTBECTH KOPMIICHHIO, €TO
OHMOJIOTHIECKOH MOJTHOIIEHHOCTH 1 Oe30omacHocTH [1].

[ToTHOLIEHHOCTh KOPMJICHHS OCHOBBIBACTCS Ha TMPOYHOM KOPMOBOHU
0aze, KOTOpasi CKJIAIBIBACTCS W3 TEXHOJOTHICCKHX MPOIIECCOB 3arOTOBKU
KOPMOB, UX HaJUIC)KAIleM XPaHCHHH, MPABIIIFHOCTH HX B3ATHS U pa3iadi,
COTJIACHO MOTPEOHOCTSAM >KMBOTHBIX 10 PACCUUTAHHBIM ONTUMATBHBIM KOP-
MOBBIM HOpMaM.

Jl1st yBeMueHus: IpOM3BOICTBA KOPMOBOU MPOTYKITUH, YIIYUIIICHUS €€
KaueCTBEHHBIX MOKa3aTeNiel U CHUKEHHsI ce0eCTOMMOCTH HEOOXOAMMO TPO-
BOJUTh aKTUBHYIO pabOTy MO U3BICKAHUIO W MPUBJICUEHUIO HOBBIX UCTOYHHU-
KOB CBHIpBsl. BONBIION pe3epB MOMOTHEHUS CHIPHEBBIX PECYPCOB IMPEICTAB-
JSIOT cO00H MOOOYHBIE MPOIYKTHI CENBCKOTO XO3SIHCTBa WM IepepadaThiBa-
FOIINX OTPacied MPOMBIIUICHHOCTH.

Cpenu mepepalbaTBHIBAIONIMX OTpacieil arporpoOMBIIUICHHOTO KOM-
IUTeKca caxapHas MPOMBIIUICHHOCT SBISIETCS MCTOYHHUKOM 3HAYHTEIHEHOTO
KOJINYECTBA TAKUX BTOPHYHBIX PECYPCOB, KaK CBEKJIOBHYHEIN JKOM, Melac-
ca, QWIBTPAIIMOHHBIA OCANOK, paduHAJHAS TATOKA, CBEKJIOBUYHBIA OOH,
XBOCTHKH CBEKJBI U p. Tak, npu cpenHeM Beixoge caxapa 12-13% crekio-
caxapHOe MPOHM3BOJICTBO JaeT K Macce mepepabdatsiBaemoii cBekiisl 80-83%
CBIPOTO CBEKJIOBHYHOTO oMa, 5-5,5% menaccel, 10-12% ¢unsTpanmnoHHo-
ro ocajKa.

IToGouHbBIe MPOAYKTHI, TIOTydaeMble TIPH MPOU3BOJCTBE caxapa, sIBJIsi-
FOTCSI IICHHBIM CHIPBEM JIJIsI KOPMIJICHUSI KPYITHOTO pOraToro ckota. JKom B
Pa3IMYHBIX (OpPMAX IOCTABISIET JICHICBYID W OYEHb IIEHHYIO 3HEPTHIO B
BHJIC IICJUTIONIO3EI, TEMUIICIUTIONO3bI U MEKTHHA. DTH MPOAYKTHI IEepeBapu-
BalOTCS B pyOlie MEIJICHHO, HE yrHETas ero MHKpOOpraHu3Mmbl. Mcmonb3o-
BaHUC ITHUX MPOJYKTOB BO3MOXKHO B PAIIMOHAX C OOraThIMH MPOTEHHOM OC-
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HOBHBIMH KOPMaMH, a TaKXX€ B KOPMJICHHMM HH3KONPOAYKTHBHBIX KOpPOB
(mampumep, B 3-M meproie TakTanyn) [2].

OnHako 70 CHX IOp HET YETKUX PEKOMEHIALMH IO HCIOIb30BaHUIO
CBEKJIOBUYHOTO )KOMa B PallOHAX KPYITHOTO POTaToro CKOTa, a IMEIOIIasCs
nH(pOopManus HEPEAKO HOCUT MPOTUBOPEUHUBBINA XapaKTep.

Hesas padoTsl — pazpaboTaTh PEUENTYPY M TEXHOIOTHIO TIPUTOTOBIIC-
HUSI KOPMOBBIX CMECEeH Ha OCHOBE CBEKJIOBUYHOI'O ’KOMa M U3y4YUTh BIIUS-
HUE UX BKJIIOYCHHS B PALMOHBI KPYIHOI'O POraTroro CKOTa Ha MpPOAYKTHB-
HOCTh, COCTOSIHME OOMEHa BEIIECTB M SKOHOMHYECKYIO 3((PEKTUBHOCTH
MIPOU3BOJICTBA MOJIOKA.

Marepuan U MeTOAMKA MCCIel0BaHUi. (11 peunieHus MOCTaBIICH-
HBIX 3a/a4 ObUI MPOBEIEH HAayYHO-XO3AHCTBEHHBIH OMNBIT MO HCIIONB30Ba-
HHUIO KOPMOBBIX CMECEl Ha OCHOBE CBEKJIOBHYHOTO XXOMa B pallMOHax IOH-
Hbix kopoB B CIIK «Momnoaas reapausi» bpectckoro paiioHa mo cxeme,
MIpeCTaBICHHON B Tabmme 1.

Tabmuna 1 — Cxema Hay4dHO-X03s1#icTBeHHBIX onbiToB B CITK «Moso-
nast TBapIush bpectckoro paiiona

Komuuectso
Bapuanrst
JKHBOTHBIX B VYcnoBust KOpMITCHUS
oIbITa
TpyIIie, TOJIOB
1 OcnosHotii panmoH (OP) (ceno 1 kr, conoma — 4 Kr, CeHax —
30 10 kr, cuitoc K 3HBIH — 18 kT, mpot — 0,5 kr, maroka —
KOHTPOJIbHAS i Yypy TP T

kT, KOMOHKOpM — 4 KT)

(OP) (ceno 1 kr, conoma — 4 Kr, CeHaX — 8 KI, CHIIOC KYKY-
2-OTIBITHAS 30 Py3HBIA — 15 Kr, %O0M cBeKJI0BHYHBIH — 10 kr, mpot — 0,5 kr,
natoka — 1 kr, KOMOMKOpM — 4 Kr)

(OP) (ceno 1 kr, ceHax — 8 Kr, CHJIOC KYKYPY3HBIH — 15 KT,
3-ombITHAS 30 cuioc (koM + cosoma) — 15 kr,)xoM cBeksioBruuHbIi — 10 KT,
mpot — 0,5 kr, matoka — 1 kr, KOMOUKOpM — 4 Kr)

JlnurenpHOCTH ombITa cocTaBmia 60 JHEH.

Jiis ipoBenieHus OmbITa OBUIO CHOPMUPOBAHO 3 TPYMIIBI JOWHBIX KO-
POB uepHO-TIeCTPoil mopoabl kuBoi Maccoit 500-550 kr u ygoem 17-20 kr,
1o 30 royioB B Kax10i. B kauecTBe OCHOBHOI'O pallOHa KUBOTHBIE TIEPBOM
IPYIIBL MOTyYald PalyoH B COOTBETCTBUM C NPHUHATHIMU CXEMaMHU KOPM-
JIEHUS], CYLIECTBYIOIIUMHU B XO3SMCTBE, B KOJNYECTBAX, COOTBETCTBYIOIINX
MPOIYKTUBHOCTHU >KUBOTHBIX. Y KOPOB 2 U 3 TpyMIl B palliOH BBOJWJIHU CBE-
KU CBEKJIOBUYHBIA KOM U CHJIOC, MPUTOTOBJIEHHBIA U3 CBEKJIOBHYHOTO
JKOMa ¥ COJIOMEHHOW PE3KH B3aMEH CeHaxka U KYKYpYy3HOTO CHIJIOCA, DKBH-
BaJICHTHO II0 CyXOMY BemecTBy (Tadu. 1).

Ha BceM mpoTsKeHUU OIBITA )KWBOTHBIE OBLITH B OJIMHAKOBBIX YCIIOBH-
sx copeprkanusi. KopoBbl HAXOAUIUCh B TUTIOBOM KOPOBHHUKE, COJIEpPXKAHUE
NpuBsi3HOE. B KadyecTBe MOACTHIIKK HCIOJNb30BaJiach cojioma. Kopmienue
OCYIIECTRISIOCH C MOMOIIBI0 MOOMIIBHOTO KOpMOpasmaryrka marmix. Jlo-
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eHHe JIByXpa30BOe JOWIHHOM ycTaHOBKOM «vestfalyasurgey», monnsHblil 3ai
60K-0-00Kk «comforttop». Mukpokiumar B 34aHUM KOPOBHHKA MOIIACPIKH-
BaJicA TpPHU TIOMOIIM MPUHYIUTESIFHONH BEHTWIALWH. 3IaHHE OCBEMIAIOCH
€CTECTBEHHBIM U HCKYCCTBCHHBIM CBETOM.

Bo Bpemst poBeIeHusI OTIBITOB OBLIH H3Y4YEeHBI CIICAYIOIIIE TIOKA3aTEeIIH:

» T0eIaeMOCTh KOPMOB — IO JIAHHBIM Y4€Ta Pacxo/ia KOPMOB;

» NUHAMHUKA MOJIOYHOW MPOIYKTHBHOCTHA KOPOB — IYTEM HHIUBHUIY-
QIBHBIX KOHTPOJIBHBIX JIOCK OJTUH pa3 B MECHII;

» KadecTBO MoJsioka kopoB (o CTB 1598-2006);

» SKOHOMHUYECKHE TIOKA3aTeNIH MPOU3BOCTBA MOJIOKA.

JIyis M3ydeHus BIMSHUSA UCIOJIb30BaHUS B KOPMJICHUH KPYITHOTO PO-
raToro CKOTa CBEXEro CBEKIOBHYHOTO >KOMa W CHJIOCA, MPUTOTOBJICHHOTO
13 CBEKIIOBHYHOTO JKOMa M COJIOMCHHOW PE3KH, Ha COCTOSHHE OOMeHa Be-
miecTB ObLIA B3ATa KPOBb y YETHIPEX KMBOTHBIX M3 KaXKIOW TpymIbl. AHa-
U3 KPOBH TPOBOAWIM B HAyYHO-HCCIECIOBATENbCKOHM aboparopuun YO
«['pomHEeHCKHI TOCYJAPCTBEHHBINH arpapHBIA YHUBEPCUTET)» TIO CIICAYIOIINM
OMOXMMHYECKUM TIOKa3aTeNsaM: OOIui Oelok, T/1; OemkoBBIe (paKIuu;
KaJIbIUNA, MMOIIB/IT; pocdop, MMOIB/T; MOYSBIHA, MMOITB/IT; pe3epBHAs IIe-
JIOYHOCTB, MI'%.

Taroke ompeaensuin OOIIKME TeMAaTOJIOTHYECKHUE MOKa3aTeIn: dPUTPO-
watsl, 10%%/m; neiikormrer, 10%/1; reMorno6us, /.

300TeXHUYECKUH aHaJIH3 00pa3IoB XKOMa M PALlMOHOB OBLI MPOBEIEH
Ha Kadeape KOPMIICHHS CEJIbCKOXO03SHCTBeHHBIX *kHMBOTHBIX M HUII YO
«TAY» no obmenpuaarteiM Metoaukam (CamynoB B. A., ®enynsak U. U.,
1958, Kypasnes E. M., 1963, Jlykamuk H. A., Tamunun B. A., 1965, Jle-
oenes I1. T., Ycoruu A. H., 1976, PazymoB B. A., 1982).

[TomyueHHbIe pe3ynbTaThl OBUTH 00pabOTaHBI OMOMETPUYECKH, METO-
JIOM BapHaIMoOHHOH cratucTuku 1o [Imoxmackomy H. A. (1956) u Mepky-
preBoii E. K. (1970), ¢ ucrions3zoBannem DBM.

Pe3yabTaThl ucceq0BaHU U UX 00cy:KaeHue. JIJ1s OIEHKU Kade-
CTBA CBEKJIOBHYHOIO JKOMa W €ro MUTATCIIbHOW IEHHOCTH CKEMECSIYHO C
14 centa6pst o 30 Hos1Ops 2015 1. oTOUpanuck npoOkl. B HaydHO-HCCHENO-
Batenbekoil maboparopun YO «I'TAY» Obutr poOBeIeHBI aHAINU3BI UX XH-
MHYECKOTO COCTaBa M MUTATCILHON EHHOCTH. [10JydeHHbIE JaHHBIC MPE.I-
CTaBJICHBI B TA0JIMIIE 2 ¥ HA PHCYHKE.

JlaHHBIC TAONHIBI 2 U PUCYHKA MO3BOJISIOT OTMETHTh, YTO MMUTATENb-
Hasl ICHHOCTh CBEXKETO CBEKJIOBUYHOTO JKOMA, IMTOyYSHHOTO B TCUCHUE CCH-
TAOPA-HOSAOPSI, CYIIECTBEHHO HE U3MEHsIIachk. Ecim copepikaHue KOPMOBBIX
€IMHUII B CBEKIIOBHYHOM KOME, MOJIYYCHHOM B CeHTsI0pe, coctapisuio 0,14-
0,18 xopMm. ex., To B 00pa3uax, MOJy4YCHHBIX B HOSIOpE, 9TOT MOKa3aTeNb Co-
craBui 0,16-0,18 kopm. en.
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Tabmuua 2 — [IHTaTenbHOCTE U XUMHUYECKHAN COCTAB CBEXKETO CBEKIIO-

BHYHOT'O XOMa

CBexuii oM
n L L Te) n mn [Te)
IMoxkasarenn e e e =t/ p b wn - -
|1 8|8 | s |38 |3 45| 3| 4
< S r~ — ] N ! 3] =)
- N N [{=) - N (2] N ™
1 2 3 4 5 6 7 8 9 10
IMurarensHOCTH, KOpM.ex./kr | 0,14 | 0,18 | 0,16 | 0,15 | 0,19 | 0,27 | 0,16 | 0,18 | 0,16
OO0wias BIaKHOCTb, I/KT 856,6 | 813,3|833,4|847,2|802,1| 824 |834,3|812,2|830,1
Cyxoe BenecTBo, I/Kr 143,4(186,7|166,6 | 152,8(197,9| 176 |165,7|187,8|169,9
Celpast 30713, /KT 78 75 6,6 82 | 109 | 95 9,5 9,8 9,8
ChlIpoii MpOTEHH, I/KT 10,0 | 14,4 | 126 | 12,2 | 153 | 136 | 12,1 | 14,8 | 11,2
IlepeBapumblii mpotenH, r/kr | 5,5 7,2 6,4 71 8,1 6,8 6,3 78 5,8
ChIpo# xup, T/KT 0,5 0,4 0,5 0,5 0,7 0,5 0,5 0,4 0,8
CplIpasi KJIeT4yaTka, /KT 33,8414 | 380|305 | 363|350 427|559 |518
BOB, r/kr 91,3 | 123 |108,9(101,4|134,7|117,4|100,9|106,9| 96,3
Kanbimii,r/kr 1,7 1,8 1,7 1,0 1,6 1,2 0,9 0,9 0,8
Docdop, r/kr 0,2 0,2 02 |02 |02] 02| 02 01 | 01
0D, M]JIx/kr 15|21 |18 | 1,7 | 22 | 19 | 18 | 20 | 1,7
2,5
2 Vﬁ&wﬁ
1,5
1 —4&@— NUTaTe/IbHOCTb,
0,5 Kopm.ea/Kr
0 ' T T ! ! —8— o6meHHas
'\9';, ,19'& mé, qff, ,‘,\f, ,\ff’ aHeprusa, MIx/kr
W& oS Y S o
N v % v Q %

Pucynok — JlunaMuka U3MEHEHUS TUTATEIIbHOCTH

CBCXECT0 CBCKJIOBHYHOI'O XKOMa

B 3aBHCHMOCTH OT CPOKOB MOJIyYEHHUS )KOMa NMPAKTHYECKH HE U3MEHSI-
JoCh coaep:kaHue cyxoro BemiectBa (143,4 1/kr B jxoMe, MPOU3BEACHHOM
9 cents10ps1, npotuB 169,9 r/kr B oOpasuax, nmonydeHHbix 30 Hos0ps). Co-
JIepIKaHKe MepPeBapUMOTO IPOTEHHA 33 IEPHOJ] UCCIIeIOBAHUN HAXOUIIOCH B
npenenax 5,5-8,1 r/kr, ceiporo xwupa 0,4-0,8, ceipoit kieruarku 30,5-55,9,

BOB 91,3-134,7 r/kr.

Taxum 0Opa3om, IPOBEACHHBIE aHATM3BI TOKA3aJH, YTO TIPU XPaHEHUH
CaxapHOU CBEKJIBI B TEUEHUE TPEX MECSLEB MUTATEILHOCTh MOIY4aeMOro
CBEXKET0 CBEKJIOBUYHOTO JKOMa MPAKTUYECKH HE U3MEHSETCSI.
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Taroke OBIIO M3y4eHO ABa 00pa3ia CyXxoro CBEKJIIOBHYHOTO KOMa, I0-
myderHoro 14 u 20 cenrs6ps 2015 1. Pesymprars! ncciiemoBanus 3THX 00-
Pas3IoB MIPEACTaBICHBI B Ta0IHLE 3.

JlanHble TaOnumbl 3 CBUAETEIBCTBYIOT O TOM, YTO IO BCEM IOKa3are-
JIM W TIUTaTeIbHOM LEHHOCTH CYXOHl CBEKJIOBHYHBIM KOM HPEBOCXOIUI
CBEXKHUH 7KOM, ITPOM3BEACHHBIM U3 CBEKIIBI B TIEPUO C CEHTAOPS 1O HOSOPH
Mmecsi. [IuratensHocts 1 Kr cyxoro xoma coctaBuia 0,92-0,93 kopm. ef.,
oOMeHHo#t 3neprun — 9,7-9,8 M/JIx, conepxanue cyxoro Bemiectsa — 893,6-
905,2 1, nepeBapuMoro nporenna — 39-42 r, ceiporo xxupa — 4,5-4,7 1, ceipoii
xneruatku — 201,7-215,2 1, BOB - 560,7-577,7 r.

Tabnuma 3 — [IuTaTeThbHOCTh M XUMHUYECKHI COCTaB CYXOTO CBEKJIO-
BHUYHOI'O KOMa

Cyxoli x0M
Howasare 14.09.15 20.09.15
TTuTaTensHOCTh, KOPM.EJ./KT 0,92 0,93
OO61mas BIaKHOCTD, I/KT 106,4 94,82
Cyxoe BenecTBo, I/Kr 893,6 905,2
CelIpast 30713, I/KT 32,0 43,3
ChIpoii MPOTEHH, I/KT 81,0 78,0
INepeBapuMBIif IpOTENH, I/KT 42,0 39,0
CpIpoit xup, T/KT 4,7 45
CplIpas KJIeTJyaTka, /KT 215,2 201,7
BOB, r/kr 560,7 577,7
Kanbimii,r/kr 6,6 6,7
Docdop, r/xr 0,7 0,5
05, MJIx/kr 9,7 9,8

Takum 00pa3oM, Ha OCHOBaHUM HCCIIEAOBAaHUH XMMHYECKOTO COCTaBa
MOXKHO CJIeNlaTh 3aKJIIOUCHHE, YTO M0 MEepe XPaHEHMsS caxapHOH CBEKIBI B
KJIMMaTU4eCcKUX ycnoBusix 2015 r. He mpou30LLIO yBEJIUYEHUS MOTEPh MH-
TaTeJIbHBIX BEIIECTB (CYXOTo BEIIECTBA, NIPOTEHHA, caxapa, KHUpa) CBEXKEro
CBEKJIOBUYHOTO )KOMa M CHH)KEHHS €r0 OMOJIOTMYEeCKON [IEHHOCTH.

B 2014 r. oTMeueHO CHMXKEHUE IUTATENbHON LEHHOCTH CBEXKEro
CBEKJIOBUYHOTO ’XOMa IO MEpe YBEIMYEHHsS CPOKOB XPaHEHHS CaxapHOW
CBEKJIHI [4].

HawnbGonee mpocToli criocod HCIMONB30BaHUS CBEKJIOBUYHOTO XKOMa —
9TO €ro CHJIOCOBAHUE C COJIOMOM. DTOT cItocob HEAOPOTOoil, He TpebyeT cre-
IHAIFHOTO 000pYIOBaHMSA M JIOCTYNEH MPAKTUYECKH KaKIOMY XO3SIHCTBY.
MOHO peKOMEHI0BaTh CIEXYIONIINI CII0coO MPUTOTOBJIECHUS CHIIOCA, CO-
CTOSILIIETO U3 CBEKETO CBEKJIOBHYHOTO KOMA U COJIOMBI (Tadi1. 4).

CornacHo npeIoxKeHHOMY perenty, B oktaope 2015 r. B CIIK «Mo-
noxast rBapaus» bpecrckoro paiiona Obut0 3an0xeno B Tpanuieto 500 T cu-
noca. TexHonorndeckuil mpouecc MPUTOTOBICHUS CUIIOCA COCTOSUT U3 Clle-
JYIOIIUX OTepaltii: Ha JHO TPaHILIEH YKJIaJbIBAINA COJIOMEHHYIO PE3KY CIIO-
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eMm 40-50 cMm, 3ateM eme 30 cm cosomsl, moToM 40 cM KOMa, Jajiee elle
30 cM conomenHoit pesku 40 cM xoma. M Tak mpomomkany 10 3al0THEHUS
Tpanmen. [Ipy CHIIOCOBaHUH ’KOMa BMECTE C COJIOMOW BHOCHIIH KOPMOBYIO
naToky B koauuectBe 10 Kr Ha 1 T cuitocyeMoil Macchbl, KOTOPYIO Pa3BOAMIIN
C COJIEBBIM pacTBOpoM B cooTHoImeHnH 1:1 (50 xr matoxu + 50 Kr coneBoro
pactBopa). PacTBop maToKu W COJIM BHOCHIIM TIPH TPaMOOBKE KaKIOTO CIIOS
KOJICCHBIM TPAKTOPOM C MOMOIIBIO IITAHTOBOT'O PACTIBUTATEIIS.

Tabmuma 4 — PemenTt mpUTOTOBIICHHS CHIIOCA HA OCHOBE CBEXKETO
CBEKJIOBUYHOTO KOMa M COJIOMBI

KommoneHTHI B % ot Macchl
KoM CBEKIIOBUYHBIN CBEXKUI 73,8
Coiioma sipoBasi SIMMEHHast 25,0
INatoka kopMoBast 1,0
Copb noBapeHHas 0,2

THpumeuanue: ¢ Im cunoca cooepircumcsi: Heom ceexkaosuunbiil cgedxcutl -138,0
Ke, conoma Aposas aumennasn usmenvuennasn — 250,0 ke, namoxa xopmosas — 10,0 ke,
a maxoice nogapennas conv — 2,0 xe.

JI71st OlleHKM KadecTBa MOJYYeHHOTO CHiIoca MpH 3akianke yepes 30 u
60 mHel ObUTH B3ATHI 0Opa3Lbl ISl TPOBEACHHS Ja0OPATOPHBIX aHAIU30B.
[osy4yeHHBIC PE3YIIbTATHI MPEACTABICHBI B TAOIHUIIE 5.

Tabmuua 5 — IurarenbHOCTH cHiloca (CBEKJIOBUYHBIN JKOM-sTYMEHHAst
cosioMa) B | KT HAaTypalbHOTO KOpMa

Copepxurcst

o =¢ 8 &4 8 o@

IMokazarenu 5y E = = L 202 LB

= = Lg«’: — 0 Q2 AN oA

2 5 o 'R 8o ETN g okEa

: E2E2 |25 34 aca&

= 25535 |83 E¢ 88 E'S

s3] EoSQ [T ELZR 7 E L=
Cyxoe BemecTBo r 341 334 336
OOMeHHOi1 YHepTHH Mk 2,9 2,8 2,75
OKE Mk 0,29 0,28 0,28
CpIporo nporerHa T 27,2 25,4 24,9
IlepeBaprmMoro nmporenHa T 12,0 10,0 9,0
ChIpoii KIIeTYaTKH T 108,8 105,3 101,8
CsIporo xupa T 5,8 52 5,0
Caxapa T 9,4 79 6,2
Kanbius r 1,6 15 15
Dochopa T 0,5 0,4 0,4
Kaporuna Mr 2,0 2,0 1,0

AHanu3upys TONYYCHHBIC JTAHHBIC, MOXXHO CIENaTh BBIBOJ, YTO B
MpOLIECCe CHIOCOBAHMS M XPaHEHHs CHIIOca HAOJIONAIOTCS MOTEPU MHTa-
TEJIbHBIX BEIIECTB W JHEPreTHUecKoil meHHocTH kopma. Tak, eciau mura-
TEIHFHOCTh UCXOAHOTO ChIphs coctaBisuia 0,29 OKE, to wepe3 1 mecsr mo-
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cie 3aknanku oHa cHmsmiack Ha 0,1 OKE wmm 3,4%. ConepxaHue chIporo
MIPOTENHA Yepe3 MECSII MOCIIe 3aKIaIKi CHII0ca CHU3MWIIOCH Ha 6,6%, a uepe3
2 mecsma — Ha 8,5%. CoxmepkaHue CHIpOW KIETYaTKH CHHU3HWJIOCH Ha 3,2 U
6,4% cooTtBercTBeHHO 32 30 1 60 IHEH XpaHEHUs CHIIOCA.

Ilo ypoBHIO caxapa CHMXEHHE cocTaBmwio 16 m 34%. YMeHbIIeHHE
OCHOBHBIX ITOKa3aTeNeH MUTATEIbHON LEHHOCTH CBA3aHO C JKH3HEAEATEIb-
HOCTBIO MHUKPOOPTIaHM3MOB, OOECIICUMBAIONIMX B IPOLECCE CHUIIOCOBAHUS
o0OpazoBaHUE OPraHMYECKUX KHUCJIIOT, KOTOpblE W O0YCIaBIMBAIOT KOHCEp-
BUpYOUIHH 3D PeEKT.

Jnist M3ydeHust BIHMSIHUS CBEXKEro CBEKJIIOBUYHOIO KOMa M CHIIOca Ha
OCHOBE CBEKJIOBUYHOT'O ’KOMa U COJIOMEHHOH Pe3KH Ha MOJIOYHYIO MMPOAYK-
TUBHOCTh KOPOB OBUI CIeJIaH aHalnu3 KOPMOBOI 0a3bl xo3siictBa. Ha ocHo-
BaHMM MMEIOIINXCS KOPMOB ISl K&XKIOH TPyIITBl ObUIM COCTABIICHBI PALIHO-
HBI KOPMJICHHSI B COOTBETCTBHHU C NMOTPEOHOCTSIMH KXHUBOTHBIX B NMUTATEIb-
HBIX BemecTBax pacxH (2003) c¢ ydeToMm KHMBOI Macchl, CpeAHECYTOYHOTO
YOS B COAEp)KaHMA XHUpa B Mosoke. OCHOBY pallOHA COCTABIISIIOT IPyObIe
xopma (17,9-18,2%) B nepBoid 1 BTOpO# rpymmax, a B Tpetbeil — 4,1%. Cou-
HBIE KOpMa (CEHaXX 3JIaKOBO-0O0OBBEI M KYKYPY3HBIH CHIIOC) B IIEPBOH H
BTOPOH TpyINax B CTPYKType panpoHa coctaBisuiv 48,8 u 39,2%. B panu-
OHE TPeTheH TPYMIIBI Ha JOJIIO 3TUX KOPMOB MPHUXOIMI0Ch 39,2%.

Y aenpHbIN BeC KOHIIEHTPUPOBAHHBIX KOPMOB cocTaBui 27,3-29,4% u
3,1-3,2% — menacca. Bo BTOpo#i ONBITHON TPYINE CBEKUIl CBEKIOBUYHBIN
skom 3aamMan 10,3% B cTpykrype paunmoHa. Cuiioc Ha OCHOBE XOMa B
CTPYKTYp€ pallMOHa TPEThel rpynnsl 3aHuMan 24,8%.

OHepreTHyeckasl MUTATEIbHOCTh PAIMOHA ITOJONBITHBIX JKHBOTHBIX
cocraBmna 16,4-16,9 DKE. KonuenTpanust sHepran B 1 KT CyX0Oro BemecTsa
paBHa 9,23 u 9,47 MK 0OMEHHOW YHEPTHH, YTO COOTBETCTBYET OOIICIIPH-
HATOM HOpPME KOPMIIGHMS JUIS )KMBOTHBIX JIJaHHOW NMPOAYKTHBHOCTH. YPO-
BEHb KJIETYAaTKU OT CYXOro BEILECTBAa palMoHa cocTasiseT 24,8-26,4. Ha
OJIHY DHEPreTHUECKYI0 KOPMOBYIO €IMHHILY B PAllMOHE HBOTHBIX MPHUXO0-
mutcst 131-137 r mepeBapuMoro mpoTenHa.

Caxapo-npoTeMHOBOE OTHOIICHHE B pallMOHAaX IIOJOMBITHBIX KOPOB
pasusuiock 0,80-0,87 @ 1, 4TO COOTBETCTBYET YCTAHOBJIEHHOI HOpME KOPM-
nernd. OTHOIEeHHe Kb K (pocopy B ONBITHBIX TPYIIIaX COOTBETCTBO-
BaJIO OOIIENPUHATHIM HOpMaM 1 cocTaBisuio 1,6-1,7 : 1.

Takum 00pa3oM, palMOHBI ONBITHOW M KOHTPOJBHBIX T'PYII HNpPaKTH-
YeCKM HE OTIMYAINCH JIPYr OT JAPYra IO COAEPKAHUIO MUTATENLHBIX Be-
LIECTB U COOTBETCTBOBAIM HOpMaM KOPMJICHHMS JUIsl JOMHBIX KOPOB C IPO-
JQYKTHBHOCTBIO OKOJIO 20 KT MOJIOKA B CYTKH.

OnHMM U3 OCHOBHBIX KPHTEPHEB, TO3BOJIIONIMX ONPEICIUTh cOaIaH-
CHPOBAHHOCTH U NOJHOLEHHOCTh KOPMJICHHUS KOPOB, a TaKXKe MPOIYKTHBHOE
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JCUCTBHE KOPMA, SBIIIETCS MOJIOYHASI IPOTYKTUBHOCTE. B pe3yibrare mpoBe-
JCHHBIX UCCIIEJOBAaHHU OBLJIO YCTAHOBIICHO BIIMSTHUE CBEKETO CBEKIIOBIYHOTO
KOoMa U crtoca (5KoM+colioMa) Ha IPOIYKTHBHOCTE KOPOB (TadII. 6).

Tabmuua 6 — JIlnHaMUKa MOJOYHOH MPOAYKTHBHOCTH KOPOB B OIIBITE
CO CBEXXHM CBEKJIOBHYHBIM JXOMOM H cHiiocoM (skom+cosioma) B CITK «Mo-
Jonas reapaus» bpecrckoro paiiona, Kr

[lepuon 1 KOHTpONBHAsS 2 OmbITHAs 3 onbiTHAs
Cpenuecyrountiii ynoi 20,76+1,12 20,59+0,98 20,65+1,66
B Ha4aJIC OIIbITa
Cpenecyrounbiii ynod 20,61+1,54 20,26+1,22 20,56+2,01
3a HOsIOpb
Cpenecyrounbiii ynod 19,84+1,77 19,45+1,47 19,68+1,64
3a 1eKadpb
Cpennecyrounsiii ynofi 20,2842,13 20,20+2,36 20,1142,11
1 nexana HOsIOps
CpennecyrouHiii yno 20,49+2,22 19,96+2,54 20,38+1,96
2 nekaja HosiOpst
Cpepuecyrounsiii ypoit 21,06+1,88 20,54+1,97 21,2043,02
3 mexana HOsIOps
Cpennecyrouniii ynoid 20,1442,14 19,24+2.41 20,0242,21
1 nexana nexadps
CpemnecyroumIit ynoid 19,8842,11 19,71+1,93 19,58+1,56
2 nekana aexaops
Cpemnecyrounit ynoid 19,49+1,99 19,21+1,56 19,43+1,89
3 mexanma nekadpst
Cpemnecyrounsiii ynod 20,23+1,87 19,74+1,75 20,07+2,04
3a IIepuo/ OIIbITa

AHanu3 paHHBIX TaONMIBI 6 TOKa3all, 4TO 3a BECh NEPHOJ] dKCIIEpH-
MeHTa (60 qHEH) )KUBOTHBIC ONBITHBIX TPYII HE3HAYUTEIBHO YCTYIANH IO
CPETHECYTOYHOMY YO10. 3a MEPBBI MECSAIl ONbITAa B KOHTPOJILHOU TPYIIIe
ymoit 66wt Beimie Ha 0,05-0,35 xr wiun 0,2-1,7%. 3a Bropoii mecsi Ha 0,16-
0,39 xr wmm 0,8-2,0%. 3a Bech mMepHOA SKCIEPHMEHTa CPEIHECYTOYHBIN
ymoil B KOHTposbHOW Tpymme coctaBmia 20,23 kr m ObUT BBINIE, YEM BO
2 onbrTHOM Ha 0,49 xr wiun 2,5% u Ha 0,16 kr (0,8%) Bbiiie, 4eM B 3 OMBIT-
HOW rpymme.

3a 60 mHeil ombITa BO BCEX Ipylnax HaOmojanach TEHACHIUS K CHH-
KEHUIO JIAKTAallMOHHOM KpuBOoil. Tak, cpeaHecyTOuHbIN yAOH B KOHTPOIb-
HOW rpynme cHu3uiCs Ha 2,6%, a Bo 2 1 3 onbITHBIX rpynnax Ha 4,3 u 2,9%
COOTBETCTBEHHO. OJJHAKO MHUKH M3MEHEHMsI JTaKTALMOHHBIX KPUBBIX B MOJ-
OTIBITHBIX TPYIMIAax OBIIM NMPAaKTHUECKH OJMHAKOBBIMH. B 1enom pazimuyus
[0 CPEIHECYTOYHBIM YAOSM MEXIY KOHTPOJIBHON M ONMBITHBIMH T'PYIIIIaMH
OBUTH CTATUCTHYECKH HEJOCTOBEPHBIMU M HAXOAMINCH B IPE/esax OMIHNOKH
cpenHelt apudMeTHIecKoi.
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IIpu uccnenoBaHuM KauecTBa MOJIOKAa KOPOB OIBITHON M KOHTPOJIBHOM
rpymn OBUIO YCTAHOBIJIEHO, YTO IO OPTraHOJENTHYECKHM MOKa3aTesaM (LBET,
3amax, KOHCUCTEHIIHS) MOJIOKO TIO/IONBITHBIX KOPOB HE Pa3sIMuaioch U CO-
oTBeTCTBOBaI0 HopMmatuBHOMY Moioky (CTB 1598-2006). [To BHemHemy
BUly ¥ KOHCHCTCHIMH IPOOBI MOJIOKa MPEACTABISIA COOOH OXHOPOIHYIO
XKHUIKOCTh OEJIOT0 IBETa CO CIIErka KPEMOBBIM OTTEHKOM, 0€3 ocajka M XJo-
IIbEB, IOCTOPOHHME 3allaxM OTCYTCTBOBAJIHM. cciemyemble mokasarenu Ka-
YecTBa MOJIOKa NPUBEICHBI B TabuIe 7.

Tabnmma 7 — [Toka3arenu kauecTBa MOJIOKA ITOIOTBITHBIX TPYIIT

I'pynmst
INoxka3atenu

1-koHTtponbHas | 2-ombiTHas | 3-ombITHAs
pH 6,72 6,72 6,81
Conepixanue xupa, % 3,64+0,17 3,61+0,14 3,66+0,21
Conepxanue 6enka, % 3,14+0,10 3,14+0,08 3,13+0,16
Kucnoraocts, °T 16,9 17,1 16,7
CreneHb YUCTOTBI, Ipyma | | 1
IImoTHOCTB, Kr/M® 1027,7 1028,4 1028,3
Mukpo6Has obcemenennocts, KOE/em® 298300 291600 295200
KOIM4YeCTBO COMaTHUECKHX KIIETOK B | cM® 35400 38200 39600
TepMOyCTOHYHMBOCTD MO AJIKOTOJIbHOM T T I
npo0e, rpynmna
ConeprkaHne HHIHOMPYIONINX BEIIECTB
(CopanTest) HET HET HET
Touxka 3amep3anus, °C -0,52 -0,51 -0,562
ONIeKTpONPOBOJAHOCTb, €11 417 416 415

AHanu3upys 1aHHbIE TaOJIHUIBI 7, MOXKHO CIENaTh BBIBOJ, YTO BKIIIO-
YEeHHUE B PallMOHBI JOMHBIX KOPOB CBEXEr0 CBEKJIOBUYHOTO )KOMa WIIH CHIIO-
ca, IPUTOTOBJIIEHHOTO Ha OCHOBE CBEKJIOBHYHOTO )KOMa M COJIOMEHHOH pe3-
K, HE OKa3aJI0 HETaTHBHOTO BJIMSHHS Ha Ka4eCTBO MOJIOKA, KOTOPOE COOT-
BETCTBOBAIO HOPMAaTHBHBIM TpeOOBaHUSIM. BkioueHne B cocTaB parioHa
JIOMHBIX KOPOB CBEKEr0 CBEKJIOBHYHOTO YKOMa WJIM CHIIOCA, NPUTOTOBJICH-
HOT'O Ha OCHOBE CBEKJIOBUYHOTO )KOMa U COJIOMEHHON PE3KH, CYLIECTBEHHO
He MOBJIHSJIO Ha CO/IepXKaHUe kupa U Oenka B Mojoke. JKupHOCTH Mosoka
ObuTa BBIIIE Y )KUBOTHBIX 3 ombITHOH rpymnmsl Ha 0,02-0,05%. Y kopoB KoH-
TPOJILHOM W 1 OMBITHOHN TpymIel coaepkanoch 3,14% Genka, uto Ha 0,01%
BBIIIIE 1T0 CPABHEHHUIO C 3 OIBITHOW TpyNmod. Pasnmuuma mexmy rpynnaMu
10 3TUM TI0Ka3aTeJisiM ObUIN HEJOCTOBEPHBI.

[ n3ydeHus BIUSHUS BKIIIOYEHHS B PALOHBI KOPOB CBEXKEI0 CBEK-
JIOBUYHOTO KOMa M CHJIOCA, IIPUTOTOBJICHHOI'O HA OCHOBE CBEKJIOBHYHOTO
JKOMa U COJIOMEHHOM PE3KH, Ha IPOIecChl MeTab0IM3Ma IOAONBITHBIX KO-
POB ObLIM M3y4YeHBI MOpdosorHyeckue 1 OMOXMMUYECKHUE IT0Ka3aTesId Kpo-
BU. Pe3ynbTaThl 3THX HCCIIEOBaHMH MTPpECTaBICHbI B Ta0muIe 8.
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Tabmnma 8 — Mopdororndeckne 1 OHOXUMHUYECKHE TIOKa3aTen Kpo-
BU [OZIOIBITHEIX KOPOB

I'pynmnst
TTokazaTenu
1 KOHTpOJIBHAS | 2 OTIBITHAS | 3 ombITHAs
Hayauio omnbita
Temorno6uH, 1/ 98,1+2,2 98,7+1,8 97,5+2,4
DpUTPOLIUTHI 10%/n 6,46+0,10 6,55+0,13 6,42+0,15
Jletixorwtsl, 10%1 8,24+0,10 8,5+0,11 8,4+
OO0mwii 6esoK, r/1 71,8+1,32 71,4+1,13 72,1+1,29
AnbOyMUHBL, I/ 38,6+0,76 38,7+0,50 38,9+1,02
T'1oGyuHEL, /1 33,2+0,93 33,7+0,70 33,2+1,04
MoueBrHa, MMOJIB/JT 2,84+0,09 2,90+0,05 2,89+0,07
PesepBHast 111€J104HOCTD, MI'% 434+9,56 436+5,35 451+10,26
Kaub1uii, MMOJIB/JT 2,73+0,04 2,71+£0,05 2,69+0,09
Docthop, MMOJIB/TT 1,55+0,04 1,54+0,03 1,47+0,4
Koner onbiTa

T'emornobuH, /i 98,6+1,1 97,4+2,5 98,3+2,01
Spurpouuts 107/ 6,56+0,17 6,42+0,14 6,51+0,21
JleiikouuTsy, 10%/1 8,6+0,28 8,4+0,35 8,4+0,41
00w 6es0K, /11 73,4+0,96 70,2+0,82 72,9+1,33
AnbOyMUHBI, T/ 39,4+0,96 37,8+0,78 38,0+0,84
I'noGynunsl, /1 34,0+0,48 32,44+0,59 34,9+0,67
MoueBrHa, MMOJIB/JT 2,60+0,09 2,80+0,11 2,75+0,14
PesepBHast me104HOCTD, MI'% 466+6,22 442+8,76 476+12,31
Kaspuuii, MMOITb/IT 2,98+0,07 2,66+0,05 2,89+0,07
Docop, MMOTIB/TT 1,66+0,04 1,5440,03 1,60+0,08

Ha ocHoOBaHWM TIpOBEICHHBIX aHAJIH30B KPOBU ITOJONBITHBIX >KHBOT-
HBIX OBUIO YCTAaHOBJICHO, YTO BCE OHU HAXOJWINCH B Mpeneiax (GU3nOIOTHU-
YecKOoif HOPMBI KaK B Hauaje SKCIepUMEHTa, TaK U B KOHIlEe. B KoHIle onbiTa
y KOpOB |-KOHTpPOJIBHOHN I'PYMIBI OTMEYajach TEHICHLHUS YBEINYEHHUS CO-
nepxanust remoriobuna (0,3-1,2%) sputporuros (0,8-2,2%), neikonuToB
(2,4%) n obmero 6enka (0,7-4,6%). B 3-ombITHOH Tpymme OTMEUEHO Tpe-
BOCXOJICTBO TIO TIOKA3aTeNI0 pe3epBHOM ImernoyHocTd Ha 2,1% 1o cpaBHe-
Huto ¢ | rpynmoii u 7,7% 1o CpaBHEHHIO CO 2 TPYMIIOH.

BaxHbIM noKazaTereM HOPMAJIFHOTO TE€YEeHHs 0OMEHa MHHEpPalIbHBIX
BEIIECTB B OPTaHU3ME SIBISIETCA COJIEP>KaHUE B CHIBOPOTKE KPOBH KalbLUs
1 HeopraHudeckoro Qocdopa. AHaIU3 JaHHBIX MO COAEPKAHUIO ITHX dIe-
MEHTOB IOKa3bIBAET, YTO Y IIOJOIBITHBIX >KUBOTHBIX OTKJIOHEHHH OT (u-
3MOJIOTMYECKOH HOpPMBI He HaOmoganock. OQHAKO B KOHIE SKCIEPUMEHTa
coJiep)kaHne Kanblus Obuto Bhime B 1 rpynme Ha 3,1-12,0%, a docdopa —
Ha 3,8-7,8% 10 cpaBHEHHIO CO 2 ¥ 3 ONBITHBIMY I'PYyTIIIaMH.

OCHOBHBIMH TIOKa3aTEIISIMH, ONPEACIIIIOINMI SKOHOMHYECKYIO (-
(PEeKTUBHOCTH IPOM3BOJICTBA MOJIOKA, SBISIFOTCS MPOLYKTUBHOCTH JOWHOTO
cTana, 3aTpaThl KOPMOB HA €IWHUITY IPOAYKIINH, UX CTOUMOCTb.
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B nocnenHre roap! pe3ko yBEIWYHMIACHh [IEHA HA OCHOBHBIE COCTABIIS-
fomye KOMOMKOPMOB (3KMBIX, IIPOTHI, BUTAMHHHBIE M MHHEpAJIbHbBIEC Ipe-
Mukcel). [lpudeM ykazanubsle kopMma B PecmyOmnmke bemapyck B OCHOBHOM
HE TIPOU3BOJATCS, @ UIMIIOPTUPYIOTCS 32 BAIOTY M3-3a pyOexa. DTo mpuBe-
JI0 K TOMY, YTO B CTPYKType c€0ECTOMMOCTH MPOIYKIUH XKMBOTHOBOACTBA
YZIENbHBII BEC CTOMMOCTH KOPMOB IIOCTOSHHO yBenudmBaercs. Iloatomy
CTaHOBHUTCSI OYEBHIHBIM H3bICKAHHE MyTel Ooisiee 3(PPEKTUBHOTO HCIIONIB30-
BaHUS B KOPMJIEHHU KPYIIHOI'O pOTaToro CKOTa MOOOYHBIX NMPOAYKTOB IHU-
IIEBBIX MPOU3BOJCTB, UTO SIBJISETCS CYILECTBEHHBIM PE3E€PBOM CHMKECHUS
CTOMMOCTH PallIOHOB W TOBBILICHUS 3KOHOMHYECKOH 3()(HEKTHBHOCTH OT-
paciy B LIEJIOM.

PacueTs! npousBeeHsI IO IIEHaM M paclieHKaM, CIO0XHMBIINMCS B XO-
3sTiicTBE B OKTAOpe-HOs0pe 2015 1. PesynpTaThl aHamm3a mMpUBEICHEI B Ta0-
nune 9.

Tabauna 9 — DxoHOMUYECKas 3PPEKTUBHOCTH UCIIOIB30BaHHUS CBEKE-

T'O CBCKJIOBUYHOT'O XOMa W CHJIOCA, NPUTOTOBJICHHOT'O Ha OCHOBE CBCKJIO-
BHUYIHOTO JKOMa M COJIOMCHHOM PC3KH, B palilMOHax ,Z[OI>'IHBIX KOpOB

I'pynnst
IloxazaTenn
1 KOHTpONBHAsS 2 ombITHAsE 3 onbITHAS
1. IToronoBbe KOpPOB, TOJIOB 30 30 30
2. IIpoJ0IKHTETLHOCTD OIIBITA, JTHEH 60 60 60
3. CpetHeCYTOUHBIH y/I0H, KT 20,23 19,74 20,07
4. BayioBoii HaJIO, 11 364,14 355,32 361,26
5. XKupHocTtbk MoJioKa, %o 3,64 3,61 3,66
6. Baooii Hanoif B mepecuere Ha Ga3uc- 368,19 356,31 367,28
HYIO )KUPHOCTb, 1T
7. CTOMMOCTb 3aTpaueHHBIX KOPMOB,
ThIC. py0. Ha 1 TONOBY/NIEHB 32,112 30,110 31,422
Bcero Ha rpyminy 3a 0epuoj OmbiTa 57801,6 54198,0 56559,6
9. Ilena peanm3anuu 1 11 MoJIOKa, THIC. pyO. 4275 4275 4275
10. Beipyuka OT peanu3aiiy MOJIOKa 3a 157,40 152,32 157,01
TIEPUOJ OIBITA, MIIH. PYO.
11. CebecToMMOCTh MPOU3BEICHHOTO 32 111,59 104,63 1092
MIEPHOJI OTIBITA MOJIOKA, MJIH. PY0.
12. CebecTonMocCTh 1 11 MOJIOKA, THIC. PYO. 286,48 277,56 280,98
13. YncTslit goxon, MIH. pyo. 45,81 47,69 47,81
14. YpoBeHb peHTabenbHOCTH, %o 41,1 45,6 43,8

AHanu3 MPOBEICHHBIX MCCIEIOBAaHMIN ITOKa3ajl, YTO BKIIIOYEHHE B CO-
CTaB palMOHa JOWHBIX KOPOB CBEXKETr0 CBEKIOBHYHOTO >KOMa WJIM CHIIOCA,
MIPUTOTOBJICHHOTO HA OCHOBE CBEKJIOBHYHOT'O JKOMa M PE3KH SIPOBOW COJIOMEI,
HE OKa3bIBaET MOJIOKMTEIBHOTO BIIMSHUS Ha IPOXYKTHBHOCTH JKMBOTHBIX.
Tak, BaoBoIf HaJO! MOJIOKa B KOHTPOJIbHOM rpymme cocraBui 364,14 1, uro
BBIIIIC, YEM Y AHAJIOTOB OMBITHBIX TPy Ha 2,88-8,82 11 v 0,8-3,3%.
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OnHaKo MPUMEHEHHUE CBEXXETO CBEKJIOBUYHOTO KOMA TTO3BOIHIO CHU-
3UTh CTOMMOCTH palioHa Ha 6,6%, a MCIOIB30BaHUE CHJIOCAa Ha OCHOBE
CBEKJIOBUYHOTO )KOMa M COJIOMEHHOH pe3ku — Ha 2,2%.

B cBs3u ¢ Oomee BBICOKOH MPOAYKTHBHOCTHIO KOPOB KOHTPOJBHHOM
TPYIITEl BEIpYYKa OT peann3anuy Moioka Opuia Berme Ha 0,39-5,08 murH.
py6. nmm 0,2-3,3%

Hcnonp3oBaHue B panMoHe AOHHBIX KOPOB CBEXETO CBEKIOBUYHOTO
’KOMa IMO3BOJIMIIO CHHU3HUTh ce0eCTOMMOCTh 1 I MoJioka Ha 8,92 Thic. pyo.
unu Ha 3,1%. B 3 onbITHOI rpymnme, nosiydyasiiei CUI0C, IPUTOTOBICHHBIN
13 CBEKIJIOBUYHOTO OMa M COJIOMEHHOM pe3KH, ce0ecTOMMOCTh | 11 MoJIoKa
oKazajach HWXe Ha 5,5 Teic. py0. uinu 1,9%. B pesynbrare B KOHTPOJIBbHOM
Ipynne YuCTBIH JoxoJ cocTaBmi 45,81 MiH. py0., YTO HHXKE, YEM BO
2 ombITHOM Ha 4,1% 1 Ha 4,4% HIDKE, 9eM B 3 ONBITHOH rpyIIIe.

YpoBeHb PEHTAOETBHOCTH TPOM3BOJCTBA MOJIOKA B KOHTPOJBHOU
rpymnmne coctaBua 41,1%, 4To HHUXKe, 4eM BO 2 ONBITHOM Irpynrne Ha 45 1. 1. 1
HUXE, YEM B 3 ONBITHOU Ipymnmne Ha 2,7 1. II.

3akiroueHue. TakuM 00pa3oM, MPOBEICHHbBIE UCCIECIOBAHUS MTOKa3a-
JI, YTO BKIIOUCHHE B COCTaB PAIHIOHA JIOWHBIX KOPOB CBEXKETO CBEKJIOBHY-
HOTO OMa HJIH CHJIOCa, IPUT'OTOBJICHHOTO Ha OCHOBE CBEKJIOBUYHOTO JKOMa
U COJIOMEHHOM Pe3KH, SKOHOMHUYECKH OMPAaBIAHO, T. K. MO3BOJSAET CHU3UTH
ce0ecTOMMOCTh TPOU3BOJUMON IMPOAYKIHMU U MOBBICUTH PEHTA0ENBbHOCTD
oTpaciu.
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Annomayusn. Llenvio pabomer A6uUNACH OYeHKA GAUSHUS PATUYHBIX NOJIU-
MOPOHBIX NPOAGTIEHUI KOMIIEKCA 2eHO8-MAPKepos Xpsikos-npoussooumeneii RYRI,
MUCA4 (in 7), IGF-2 (in 3) na nposenenue y nomomkog omKOPMOYHbIX U MACHBIX
Kayecms, a makice KOMIIeKca 2eHog-mapkepos ceunomamox EPOR u MUCY (in 7)
Ha nposigienue ux penpooykmueHvlx Kavecms. Ilo pezynomamam npogedeHHol
OYEHKU MOJICHO PEKOMEHO08AMb NPeuMyuecmeernbili. omoop 6 OCHO8HOe cmaoo,
Kax Haubosiee YeHHbIX, XPIAKOG-NPOU3600umenell, UMerowux KOMIIeKCHble 2eHOMUNbL
RYRINN MUCA4CC IGF-2QQ, RYRINN MUCACC IGF-2Qq u RYRINN MUC4CG
IGF-200, u ceunomamox ¢ romnaexcuvimu eenomunamu EPORTT MUC4CC,
EPORTT MUC4CG, EPORCT MUC4CC u EPORCT MUC4CG.

ANALYSIS OF INFLUENCE OF POLYMORPHISM
OF INTEGRATED GENOTYPES OF BOARS AND SOWS
FOR GENES-MARKERS RYR1, IGF-2 (IN 3), MUC4 (IN 7),
AND EPOR ON MANIFESTATION OF THE OFFSPRING PRO-
DUCTIVE USEFUL SIGNS
V. A. Dojlidov!, D. A. Kaspirovich?
! _ EI «Vitebsk orders «Sign of Honour» state academy
of veterinary medicine»,
Vitebsk, Republic of Belarus, 1st Dovator 7/11
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Key words: complex genotype, boars, sows, fattening and meat quality, multi-
ple pregnancy, piglets' safety.

Summary. The aim of the work was to evaluate the effect of various polymor-
phic manifestations of the complex of genes markers of boar-producers RYRL,
MUC4 (in 7), IGF-2 (in 3) on the manifestation of fattening and meat quality off-
spring, as well as the complex of genes markers of sows EPOR and MUC4 In 7) on
the manifestation of their reproductive qualities. Based on the results of the assess-
ment, pre-selection in the main herd, as the most valuable, boar-producers with
complex genotypes RYRIM MUCA4SC IGF-2%9, RYRIN MUC4®C IGF-2% and
RYRIMN MUC4®® IGF-299, and sows with complex genotypes EPOR™ MUC4C,
EPOR’" MUC4“®, EPOR" MUC4““ and EPOR“" MUC4®.

(ITocmynuna 6 pedaxyuro 31.05.2017 2.)

Beenenune. Ha hopmupoBaHue MpoIyKTUBHOCTH CEILCKOXO3SHCTBEH-
HBIX JKUBOTHBIX, KaK YK€ H3BECTHO, OKa3bIBAIOT BIMSIHUE U T€HETUYECKHE, U
naparunudeckue Qakropsl. [loaToMy cenekionHas paboTa OCHOBBIBACTCS
Ha OLEHKE MPOIYKTUBHOCTH >KMBOTHBIX (DEHOTHITMYECKMMH W TCHETHYE-
ckuMH MetofaMu. OHAaKO NpH TPaJUIMOHHOHN OLEHKE MO (EHOTHIy HC-
TUHHBIA TeHETHYECKUII TIOTCHIHAT UX MOXET OBITh 3aHMKEH MM HEOOBEK-
TUBHO OLEHEH. B CBSA3M ¢ 3THM, OJHON M3 IEHTPAJbHBIX 3aJad FEHETHUKU
CEIIbCKOXO3SIICTBEHHBIX JKUBOTHBIX SIBIISIETCS pa3pabOTKa METONOB OOBEK-
TUBHOW OIICHKHM T€HOTHIIOB M NPOTHO3UPOBAHHME NMPOIYKTHBHOCTH Ha PaH-
HHUX CTaausX OHTOreHes3a [6].

C pa3BUTHEM MOJICKYJIIPHOM TCHETHKHU CTajla BO3MOYKHA HICHTU(U-
Kalus TeHOB, NMPSIMO MJIM KOCBEHHO CBSI3aHHBIX C XO3SHCTBEHHBIMH MPH3HA-
KaMHU >KMBOTHBIX — F€HOB-MapKepOB. DTO MO3BONMIO MPOBOJUTH OLIEHKY H
otOop kuBOTHBIX Ha ypoBHe JIHK mo nx MCTHHHOMY I€HETHYEeCKOMY IIO-
TeHuuany [5].

Heo6xoaumMo OTMETHTB, YTO XOTS JIIOOOH T'eH, KaK CTPYKTypHasl equ-
HUIIa TEHOMa, CLEIJIEH C MHOKECTBOM JAPYTHX T'€HOB U B CBA3H C 9TUM UMeE-
€T KOCBEHHYIO CBSI3b HE C OJTHUM KaKUM-TO (DEHOTHITMYECKUM IPOSIBICHHEM
OpraHu3Ma, a C LEeNbIM KOMIUIEKCOM IPU3HAKOB, B TO K€ BpPEMs CIEHYET
OTMETHTH, 4TO Kbl u3 m3ydaembix JJHK-mMapkepoB He MOXKeT OBITH CBS-
3aH cpaszy CO BCEM CIEKTPOM IPOJYKTUBHBIX MoKa3arenel cBuHen. Mcxons
13 3TOTO, JKENaTEeJIFHO TMPOBOANTE OIICHKY I'€HOTHIIOB XHBOTHBIX HE IO OJ-
HOMY TeHy, a 1o HX KomIuiekcy. [loaromy Hambosee mepemoBOW 3amadeit
MapKep3aBUCHMOIl CEeJIeKIIMM Ha COBPEMEHHOM JTalle SBISETCA IpeaBapH-
TENbHBIA aHAIN3 BIMSHUS KOMIICKCHBIX I'€HOTHIIOB )KMBOTHBIX Ha Xapak-
T€p MPOSBICHHUS XO3SICTBEHHO-TIONE3HBIX IPU3HAKOB C BBISBICHUEM
HauOosee MpeIoYTHTENILHBIX COUYETAHUH ajuleleld U pPeKOMEHAAed ux K
HCTIOJIB30BaHUIO MPHU 0TOOpE.
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Panee wm3ydeHWeM BIMSHHS KOMIUIEKCHBIX TCHOTHIIOB KaK CBHHO-
MAaToOK, TaK ¥ XPSIKOB-TIPOU3BOJUTENICH HAa IMPOAYKTHBHBIE KaUECTBA IOTOM-
KOB B Haieit pecnyonmke 3anumanachk Emumko O. A. Ero 6bumn nccnenosa-
HBI B pa3nmuyHbix kKomiiekcax JIHK-mapkepsr ESR, PRLR, FSHP n RYR1.
IIpennaranocs oTOMpPaTh CBUHOMATOK-HOCHUTENEH KOMIUICKCHOTO T€HOTHIA
ESR®®PPRLR*FSHBPPRYRIY, o6ecneunnaromero momydenne ma 29,3%
OoJipIlle KMBBIX MOPOCST NPH POKAECHUHM C Maccod TrHe3na Oombllei Ha
21,4%, B CpaBHEHMHM C OJKMBOTHBIMH C KOMIUIEKCHBIM T'€HOTHIIOM
ESR*®PRLR*®FSHP®ERYR1M" [4].

Hamu paHee npoBOIMIOCH H3YUEHHE BIUSHUS TOIUMOpP(hU3Ma Kax10-
ro u3 Takux reros-mapkepos (RYR1, MUC4 (in 7), IGF-2 (in 3) u EPOR)
Ha JETEPMUHUPYEMbIC UMH XO3SICTBEHHO MOJIE3HbIE NMPHU3HAKU CBUHEH [2,
3, 11].

3areM OBUT NMPOBENCH aHAJIN3 BIMSHHS MOIMMOPPHU3Ma B KOMILIEKCE
JaHHBIX MapKepOB Ha YPOBEHb OTKOPMOYHBIX W MSCHBIX KaueCTB OTOMKOB
XPSAKOB-TIpoU3BOaUTENEH [7].

B xozme manpHeWmmMX MCCIENOBAaHMN OKa3aloch, YTO COCTaB KOMIIO-
HEHTOB U3yYEHHOTO KOMIUIEKCHOTO TeHOTHIIA HY)KJaeTCsI B M3MEHEHU .

[ToBbIlIEHHE OTKOPMOYHBIX M MSICHBIX KQueCTB CBUHEH Pa3BOIUMBIX B
PecniyOnnke Benapyck mopoJ A0KHO 00s3aTEIbHO COYETAThCsl C IMOEP-
JKaHUEM Ha JIOJDKHOM YPOBHE MX YCTOMYMBOCTH K BO3JECUCTBHIO cTpecchak-
TOPOB, BO3HHUKAIOIINX B YCJIOBHUSX MPOMBIIUICHHONW TEXHOJIOTHH HPOU3BOJI-
cTBa cBUHUHBI [9].

Ha sTOM OCHOBaHMM TIpENNOYTHUTENHLHO BKIIOYEHHE, B TEPBYIO Oue-
penb y OTHOBCKHX (opM, B aHAIM3HPYEMble KOMIUIEKCHI T€HOB-MapKepoB
Takoro reHa, kak RYRI, momumopdusm KOTOpOro Oompenenser yCTOHYH-
BOCTb CBUHEH K CTpeccy.

[Ipn 5TOM 0TOOPY AOJKHBI MTOJUISKATH TOJIBKO XPSKU-TIPOM3BOAUTEIH
¢ romosurotasvM reHorunoM RYRIW mpu uckmouennu u3 mpouecca Boc-
MPOM3BOJICTBA HOCHTENEH PEIEeCCHBHOTO aijiessl BOCHPUMMYHUBOCTH K
crpeccy — n [3].

I'en IGF-2 (in 3) B cBOIO OYepens ONpEeNsIeT YPOBSHb OTKOPMOYHBIX
U MSICHBIX Ka4ecTB CBHHEH. A ToT (akr, uro mo reny IGF-2 y monoxnska
MIPOSIBIISIETCS JICHCTBUE JKENIATENbHBIX aJlUieliel, MOJYyYeHHBIX TOJIbKO OT
OTIOB (CKa3bIBACTCS MATEPHAIBHOE JISHCTBHIE TAHHOTO I'€HA), CYLIECTBEHHO
o0JerdaeT pa3pabOTKy MOCIEAYIONIEH CeIeKIIMOHHOM cTpaTeruu [10].

I'er MUC4 (in 7), netepMUHHpPYS YCTOHYMBOCTb MOPOCAT K KOJTHOAK-
TEpUO3y, OKa3bIBaET, KPOME TOT0, KOCBEHHOE BIIMSHHE Ha CKOPOCTb poOCTa
MOJIO/IHSIKA, BCJEICTBHE YETO Y MepeboIeBIINX KOJIMOAKTEPHO30M ITOPOCST
B NEpHOJ BHIPALMBaHUS W OTKOPMa OHAa MOXET cHikatbes 10 30%, 1o
CpaBHEHHIO ¢ He GoneBunMHu [8].
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[Momumopdusm rena sputpornodTuHoBoro penentopa EPOR ompene-
JSIET y CaMK{ pa3Mep MAaTKH, a COOTBETCTBEHHO, pa3Mep THe3Ja IPU POXK-
JeHur — MHOoTortomue [1].

B 10 e BpeMsi HEOOXOANMO UCKIIOUUTD JAHHBIN ICH U3 OLIEHUBAEMO-
T'0 KOMIUICKCHOTO T'€HOTHIIA XPSIKOB, TIOCKOJIBKY OBIJIO YCTaHOBJIEHO, YTO IO
JAHHOMY T€HY Yy MTOTOMKOB B OCHOBHOM IIPOSIBIISICTCS IEHCTBHUE JKENATEIb-
HBIX ajjelnel, MoNy4eHHBIX OT MaTepy, a TeHOTHUII NIpejaraeTcs il OleH-
KH OTILOB.

Mbl cownn HEoOXOAWMBIM BKIIIOYHTH JIAaHHBIH T€H B COCTaB KOM-
IUICKCHOTO TCHOTHIIA CBUHOMATOK, Hapsay ¢ reaom MUC4 (in 7), nerepmu-
HUPYIOIINM MOBBIIICHUE COXPAHHOCTHU IOPOCHT.

Vcxons n3 BBIIEU3I0KEHHOTO, eJIbI0 Pad0ThI SBIIACH OLICHKA BIIH-
SIHUSL Pa3JIMYHBIX TTOJMMOP(QHBIX MPOSIBICHNI KOMIUIEKCA T€HOB-MapKepoB
xpsikoB-tipousBoguteneit RYR1, MUCA4 (in 7), IGF-2 (in 3) Ha nposiBieHue
Yy MOTOMKOB OTKOPMOYHBIX M MSICHBIX KadeCTB, & TAKXK€ KOMIUIEKCAa T'€HOB-
MapkepoB cBuHomMatok EPOR u MUC4 (in 7) Ha nposiBIieHHE UX PENpPOAyK-
THUBHBIX Ka4ecTB.

Matepuan u Meroauka mcciaenoBanmii. VccnenoBanus ObUTH IIpo-
BEJIEHBl HA CBUHOIIOTOJIOBbE OEIOPYCCKON MSICHON MOPOJIBI, COACPKABIIEM-
ca B PYCXII CI'l] «3amnenpoBckuit» Opiranckoro paiiona BureOckoit
obnactu. OOBEKTOM HCCIIEOBAHUI SIBIINCH XPSKU-TIPOU3BOJUTENHN, CBHU-
HOMATKH, IMOPOCATA-COCYHBI M OTKOPMOYHBIN MojofHsk. VccriemoBaHue
TeHOTHUIIOB XPSKOB M CBHMHOMATOK HMPOBOJMJIOCH METOJIOM CIIy4ailHON BBI-
O0opku. B kadectBe Omonormueckoro marepmana misi nposenenms JJHK-
aHaIM3a WCIOJIb30BAHBl YIIHBIC BBIIIMIBI XHBOTHBIX, KOTOPHIE KOHCEPBH-
poBaich B 100% crnmpre. B ycnoBusix imabopaTopuu MOJEKYISIPHON reHe-
tukn HY «Bcepoccuiickuii Hay4HO-MCCIIEN0BATENBCKUA HHCTUTYT >KH-
BOTHOBOJICTBa Poccenbxo3akanemuny u3 oo6pasnos Obita BeeneHa JJHK c
TIOCJIEAYIONINM aHAIN30M HOJIMMOpP(H3Ma BEIIIEYKa3aHHBIX TEHOB.

3arem ObITa MpOAHATM3MPOBAHA [ETCPMHHAIMS MYTallMii B TeHaX
RYR1, MUCA (in 7) u IGF-2 (in 3) OTIOBCKUX T€HOTHIIOB OTKOPMOYHBIX U
MSCHBIX KadeCTB IOTOMKOB IO pe3yJbTaTaM KOHTPOJBHOTO OTKOpMa Ha
KHCC PCVII CI'l] «3agHenpoBCKuii», a TaKXKe JeTepMUHAIIUS MYyTalluid B
redax EPOR u MUCA4 (in 7) MaTepuHCKHX TeHOTHITOB COXPAHHOCTH TIOTOM-
KOB B ITOJICOCHBIH TIEPHOJT U UX BIMSHUE HA JIPyTHE PEIPOAYKTUBHBIC Kade-
CTBa MAaToOK.

Pacuersl BhimonHsuinck Ha [I9BM ¢ momorupio mporpammsl «Mi-
crosoft Office Excel».

PesysbTaThl Heenen0BaHuil 1 UX o0cyxknenne. [Ipu oneHke pesyib-
tatoB JIHK-ananusa npo® XpsKOB-IIPOM3BOAUTENEH BBIICHHMIOCH, YTO TIO
YIEIBHOMY BECY JKEJaTeNbHBIX aijeield TEHOTHIIBI MOTYT paclpeaeisiThes
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cregyrommm  obpazom: RYRIMW MUC4®C IGF-2°° — 100%, RYR1™
MUC4® IGF-2% — 83,3%, RYR1"N MUC4®® IGF-2% — 83,3%, RYRI"M
MUC4® IGF-2% — 66,6%, RYRINN MUC4®C IGF-2% — 66,6%, RYR1N
MUC4°® IGF-2%° — 66,6%, RYR1I"N MUC4“® IGF-2% — 50,0%, RYR1""
MUC4°® IGF-2% - 50,0%, RYR1"N MUC4®® IGF-2% — 33,3%.

ITo pe3ymbTaTaM KOHTPOJIBFHOTO OTKOPMa HAMHU OBLT IPOBEJICH aHAJIH3
B3aUMOCBSI3HU KOMIIJICKCHBIX TI'€CHOTHUIIOB XpﬂKOB 6eJ'IOpyCCKOI7I MSICHOP‘I I10-
pO)ILI C OTKOpMO‘{HLIMPI U MJIACHBIMU KadycCCTBaAMU nonyqaeMoro OT HHUX
IIOTOMCTBA C y‘{eTOM BO3paCTaHI/Iﬂ B I'CHOTHUIIaX OTLOB y[[eJ'ILHOFO BECa Xe-
JaTeNbHBIX ajuteneit (Tadmuust 1 u 2).

Tabnuna 1 — BimsHIE KOMIUIEKCHBIX TEHOTHIIOB XPSIKOB OEJIOPYCCKOM
msicHo#t mopozsl mo redam RYR1, MUC4 (in 7) u IGF-2 (in 3) ua oTtkop-
MOYHBIC Ka4yeCTBaA ITIOTOMCTBa

VenbHbIA Bec jKenaTelb- OTKOpPMOYHBIE KaYeCTBa IOTOMKOB
ueix amneneii RYR1N,
MUCA4C 11 IGE-22 B kom- n | Bo3pact moctimke- | cpesHecyTou- 3aTpaThl KOpMa
HUS JKUBOUW MacChl HBIH IPUPOCT Ha | KT pupocTa,
IJISKCHOM T€HOTHIIS .
o 100 kr, aH. ’KHBOM Macchl, T' K. €.
XPSIKOB, %

100 14 183+1,9 752+16,6 3,44+0,051
83,3 66 185+1,3 736+11,1 3,56+0,030
66,6 98 188+0,8* 711+£6,0* 3,59+0,024*
50.0 16 19541, 7%%* 662+11,1%** 3,83+0,060%**

Hamu ycranoBneHo (tabnuma 1), 9To ¢ yBEIWYCHHEM B TEHOME Xps-
KOB KOHIICHTPAIIUH KeJAaTeIbHBIX TCHOTHIIOB IO HCCIETyeMBIM I'eHaM OT-
MEYaJOCh TOBBIIICHHE YPOBHS TMOKa3aTeleld OTKOPMOYHBIX KadecTB HX
motoMcTBa. Tak, OTKOPMOYHHKH, OTIEI KOTOPBIX MMETH B KOMILICKCHBIX
TEeHOTUTIAX YAETbHBIM BEC KEIATENbHbBIX ajlleen (RYRlN, MUC4S u IGF-
ZQ) 83,3 u 100%, mocturanu >xuoit Mmaccel 100 kr Ha 10-12 gHE# paHbIe
CBEPCTHHUKOB, MOJYYCHHBIX OT OTIIOB, KOTOPHIE UMENIM B KOMILJICKCHBIX T€-
HOTHIIAX YICIBHBIA BEC JKelaTeNlbHBIX auteneir 50%, cpemHecyTOYHBIC
MIPUPOCTHI TIPH 3TOM pasnmdanuck Ha 74-90 1, a 3arpaTel kopMa Ha | KT
npupocta — Ha 0,24-0,39 k. en.

VYcraHoBNIeHO Takke (Tabiuma 2), 9TO y IMOTOMKOB, OTIBI KOTOPBIX
MMENd B KOMIUICKCHBIX T€HOTHUIIAX YACTbHBIN BeC KelaTelIbHBIX allleleH
(RYR1Y, MUCA4C i IGF-2°) 83,3 1 100%, BbIsIBIICHO yBeIHUeHH e yOOMHOTO
Bbixosa Ha 0,7-1,6 1. 1. 1 TUIONIAAM «MBILIEYHOTrO T1a3ka» Ha 1,3-1,7 CMZ, B
CpPaBHEHUH CO CBEPCTHUKAMHU, MOJIYYCHHBIMU OT OTIIOB C YICIHHBIM BECOM
JKenateabHBIX amteneid 50%

IIpu onenke pesynpratoB JJHK-ananm3a npod cCBUHOMATOK I10 YAEIhb-
HOMY BECY KeJIaTeIbHBIX ajllejedl TeHOTHIIBI MOTYT PaclpeAesaThCs Clie-
ayroumym o6pasom: EPOR™ MUC4C — 100%, EPOR™ MUC4® — 75%,
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EPOR®T MUC4¢ — 75%, EPORST MUC4® — 50%, EPOR®® MUC4® —
25%, EPORT MUC4°®® — 25%, EPOR®® MUC4°® — 0%.

Tabnuia 2 — BiusiHue KOMIIEKCHBIX T€HOTHIIOB XPSAKOB OeOpyCCKOit
msicHo#t mopoasl o reram RYR1, MUCA4 (in 7) u IGF-2 (in 3) Ha y6oiinbie
Y MSICHBIC KQ4eCTBa [IOTOMCTBA

VienbHbIi Bec MisicHbIE KayecTBa I0TOMKOB
JKeJlaTeIbHbIX ale- o O o = <
et RYR1Y, MUC4® yooitnbii | 3 523 = €3

Q n = s £ 2 S s S & a5 .

u IGF-2~ B kom- BBIXOA, % S EsEE S =Il T o3

[UIEKCHOM TeHOTHIIE £ E E E% § QE) E g E §
XpaKos, % 55 |e5-c8 gep| HEE
70,2 99,6 26,9 11,4 42,6

100 Y ous | 057 +0,76 +0,14 +0,61

69,3 98,8 27,8 11,3 42,2

833 66 +0,18 +0,23 +0,27 +0,05 +0,29

69,2 98,8 27,2 11,3 419

66,6 98 +0,22%* +0,20 +0,23 +0,05 +0,23

50.0 16 68,6 98,8 27,4 11,3 40,9

) +0,49* +0,66 +0,54 +0,12 +0,49*

Ha ocHOBaHMM IaHHBIX PE3yNbTaTOB OMNOPOCOB CBHHOMATOK, MOIY-
yeHHBIX B ycnoBusax PCVYII «CI'l] «3agHenpoBckuii», HaMU OBLT MPOBEACH
aHaJIN3 B3aUMOCBSI3H NX KOMIIJIEKCHBIX T€HOTHIIOB CBUHOMATOK C UX PENpo-
JOYKTHBHBIMH KayeCTBaMH C Y4E€TOM BO3PACTaHUsS B KOMIIJIEKCHBIX T€HOTH-
ax yJeNFHOTO Beca KeNaTeIbHBIX ajuieneit EPOR™ u MUC4® (Tabauma 3).

Tabmmna 3 — BimsHME KOMIUIEKCHBIX T€HOTHUIIOB CBUHOMATOK Oello-
pycckoit MsicHo# nopoiel o reHaM EPOR u MUC4 (in 7) Ha ux penpoayk-
THUBHbIE Ka4eCcTBa

Jlonst sxenaTenbHbIX Macca M CoxpaHHOCTb

anneneit EPOR" u MHorormio- | reHe3aa npu acca riesia TOPOCHT 32
MUCA® B KOMIUTEKCHOM n Jiie, TOJL. POXIIeHUH, T[pH OTBEME B TOJICOCHBIM
TEeHOTHIIe MaTOK, % KT 35 M., X nepuon, %
100 26 12,3+0,31 17,5+0,90 89,8+2,36 89,0+1,62

75 48 11,9+0,23 17,1+0,35 89,6+1,46 86,6+1,42

50 27 11,6+0,32 17,6+0,76 89,8+3,03 85,9+1,50

25 14 | 11,3+0,38* | 16,9+1,06 81,4+4,13 79,8+4,07*

[Ipu ananu3e maHHBIX TaOJIUIBI 3 HAMH YCTaHOBIICHO MOJIOKUTEIHHOE
BIMSHHE TOBBIICHAS J0JM JKenaTebubix amieneii EPORT u MUC4C B re-
HOTHITaX CBUHOMATOK Ha UX PETPOJTYKTHBHBIE Ka4eCTBa, a B YACTHOCTH — Ha
TIOBBIIIIEHUE MHOTOTUIOAMSI M COXPAHHOCTHU TOPOCSAT 32 MOJICOCHBIN MEPHO/I.
Tak, ecau mpu yIenbHOM Bece MOJIOKHUTEIBHBIX ayiesield B reHoturie 50 u
75% MHOTOIUIOIUE U COXPAaHHOCTh HOPOCIT UMEIOT TEHACHIIMIO K HE3HAY M-
TEJILHOMY CHMDKEHHMIO 110 cpaBHeHuto co 100% 6e3 mocToBepHON pa3HHMIB,
TO NpPU CHIKEHUU JOJIM STUX amieneil B reHotune Hiwke 50% BBISBICHO
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JIOCTOBEPHOE CHIDKCHHUE BBILICYKAa3aHHBIX MOKa3aTenel, COOTBETCTBEHHO,
Ha 1,0 roxn. wm 8,1% u Ha 10,3 . m. (P<0,05), B cpaBaenmnu co 100% namm-
YHEM B T€HOTHITE TTOJIOKUTENBHBIX aJUIelei.

3akmaiouenue. Takum oOpa3oM, IO pe3yibTaTaM MPOBEICHHOW OIICH-
KU MOXXHO PEKOMEH/I0BaTh:

— NPEUMYIIECTBEHHBINH 0TOOp Kak HanOoJiee LIEHHBIX B [UIAHE Mepea-
YM MOTOMCTBY OTKOPMOYHBIX M MSCHBIX KQUECTB XPSAKOB-IIPOU3BOIUTENEH C
yIOCNbHBIM BECOM B KOMIUIEKCHOM T€HOTHIIE JKEJATEJbHBIX —ajiese
(RYR1Y, MUC4® u IGF-29) 83,3 u 100%, T. e. MMEIOIUX KOMILICKCHBIC
resorumsr RYRIMN MUC4SC IGF-2%?, RYRI™M MUCA4A®® IGF-2% u
RYR1™W MUC4“® IGF-2%2,

— C LCJBbK IOBBIILICHUSA perOZ[yKTI/IBHI)IX Ka4yeCTB CBUHOMATOK OT6I/I-
path B OCHOBHOE CTaJl0 KUBOTHBIX HOcUTenel He Hmke 50% MON0KUTENb-
ueix aeneit EPORT u MUC4C, T. €. CBUHOMATOK, UMEIOIINX KOMIUIEKCHBIE
resotumsr EPOR™ MUC4“C, EPOR™ MUC4®, EPOR®T MUC4C u
EPOR“" MUC4°®,
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OINPEJIEJIEHUE PEIECCUBHBIX MYTAIIUM BLAD, CVM M BS
B IONIYJIAIUMU KPYITHOI'O POT'ATOI'O CKOTA
MOJIOYHOTI'O HAITPABJIEHUSA PECITYBJIMKH BEJIAPYCH
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2_ YO «Ilonecckuii TrOCYAApCTBEHHBIM YHUBEPCUTET

®_ @I'BHY Bcepoccuiickuii HaydHO-UCCIEA0BATENbCKUM HHCTUTYT
TE€HETUKH U pa3BeAeHUs CEIbCKOX03MCTBEHHBIX KUBOTHBIX

Knrwoueswie cnosa: 2en, CVM, BLAD, BS, ITI]P, Real-Time

Annomayun. HumeHcuenas cenexyust Ha y@eiudeHue MOoIoYHOU NPooyKmue-
HOCIMU, 4 MAKJHCe UCNONb308AHUE UMNOPMHO20 2EHEMUYECKO20 Mamepuald 8 nie-
MEHHOM dcusomHosodcmee Pecnybiuku Benapycs npugena K pacnpocmpaHeHuro
2eHeMUYecKUx Mymayuti, Komopvle 6bi3bléaom ubeib U HeNCU3HeChoCcooHoCmb
MONIOOHSAKA. Bulssnienue 2eHemuyecKux aHoManuil y HCuomHnolx 00A3amenvto, m.x.
6e3 UCKTIOUEeHUs. Y HUX JeMalbHbIX MYMayuli npooasica nieMentbix ObluKkog Hegos-
mooicna. Monekynapno-eenemuueckue mMemoobl NO36OAAION GbIAGIAMb 2eHemuye-
ckue anomanuu Ha yposte /JHK, maxue xak CVM, BLAD, BS ¢ pannem eospacme.
Buisignenue HedlceramenbHbiX anesieil no360aUm UCKIIOYUMb U3 poyecca 80Cpou3-
600cmea Hocumeneil 3a001e8aHULL U eCMU CENEKYUID HA STUMUHAYUIO Mymayui. B
cmamve npeocmasieHa MenmooOuKka OnpeoeneHus: PeyecCUsHbIX Mymayuil y Hcueom-
HbIX 6EeNOpYCCKOU YepHO-necmpoll NOopoObl U NONYIAYUU 2OTUMMUHUSUPOBAHHOZO
uepno-necmpozo ckoma Pecnybnuxu Benapycw. [Jana xapakmepucmuka 2enemuye-
CKOU CIPYKMYPbL U3Y4AeMOU NONYIAYUU.

DEFINITION OF RECESSIVE MUTATIONS OF BLAD,
CVM AND BS IN POPULATION OF CATTLE
OF THE LACTIC DIRECTION OF REPUBLIC OF BELARUS
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Summary. Intensive selection on increase in lactic efficiency, and use of im-
port genetic material in breeding livestock production of Republic of Belarus led to
distribution of genetic mutations, which cause death, and frailty of young growth.
Detection of genetic anomalies at animals is obligatory, without exception at them
lethal mutations sale of breeding bull-calves is impossible. Molecular and genetic
methods allow revealing genetic anomalies at the level of DNA such as CVM, BLAD,
BS at early age. Identification of undesirable alleles will allow excluding from pro-
cess of reproduction of carriers of diseases and a message selection on an elimina-
tion of mutations. In work, the technique of definition of recessive mutations is pre-
sented to populations of cattle of the lactic direction of Republic of Belarus. The
characteristic of genetic structure of the studied population is given.

(Ilocmynuaa 6 pedaxyuro 01.06.2017 2.)

Brenenne. Ceronust 3h(eKTHBHOCTh SKOHOMHUYECKOTO 00eCreueHHs
MIPOAYKIIUH KUBOTHOBOACTBA PecryOnmku benmapycek ompenenser yBennde-
HHE TPOJYKTUBHOCTH YKHMBOTHBIX M 3P ()EKTHBHOE UCIIOIb30BAaHHE HX T'€He-
THYECKOTO MOTEHIHaNa. VIHTEeHCHBHOE HCIOJIb30BaHHE KPYITHOTO POraToro
CKOTa Ha yBEJIMYEHUE MOJIOYHON NMPOAYKTUBHOCTH MPHUBEIO K CHUKECHUIO
PENPOAYKTUBHOM CIOCOOHOCTH, YTO OOYCJIOBJIEHO T'€HETHUECKMMH (haKTo-
paMu, KOTOpbIE BIMSIOT Ha (EPTHILHOCTh, YBEIHYEHHE CEpBUC-TIEPHO/A,
abopTHPYEMOCTh Ha MO3JTHUX CTaUIX CTEIHLHOCTH, PE30POLIII0 SMOPHOHOB.

Ha ocHoBannu 3axona Pecnyonku bBenapycs Ne 24-3 «O niieMeHHOM
JieJie B KMBOTHOBOJICTBE» BCE IUIEMEHHbBIE JKUBOTHBIE (MaTepHuai) MoJBep-
raforcs 00s3aTeIPHOMY MOHHTOPHHTY Ha JITUMHHAIIMIO TCHETHYECKH Ie-
TepMUHUPOBAHHBIX 3a0oseBaHuii. Cenexius, KoTopas 0a3upyercst Ha MoJie-
KYJIAPHO-TEHETHYECKHX METOJIaX, IT03BOJIIET BECTH IIeJCHANPABICHHBIN
0TOOp KMBOTHBIX B PaHHEM BO3PACTE HE3aBUCHMO OT UX II0JIA, TOCKOJIBKY
JAHHBIE METO/IbI OCHOBAHbI HA aHATM3€ T€HOTHIIA.

K Myrammsm KpymHOTO poraTroro Ckota, KOTOpbIe OOYCJIaBIMBAIOT
HACJICICTBEHHbIC aHOMAJIMM M OKAa3bIBAIOT HEraTUBHOE BIMSHUE HA PEmpo-
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OYKTUBHYIO CIIOCOOHOCTH, MOXKHO OTHecTH CVM (KOMIUTEKCHBI TOPOK
mo3BoHOuHNKa), BLAD (cuaapom mmmyHonedunwnrta) u BS (Opaxmcmu-
HAJIBHBIA CHHIPOM).

KommuiekcHbIit mopok mo3sorournka (CVM) BriepBeie OBIT YIIOMSHYT
narckumu yuyeHbIMH B 2000 r. YCTaHOBIIEHO, UTO TUI HACJIEJOBAHMS JaH-
HOW MYyTallMl ayTOCOMHO-PEIECCHBHBIN, crapuBaHue Hocuteneir CVM
JpYyr C APYrOM 3aKaHYMBAeTCsS a0OPTHPYEMOCTBIO TEJIST WIIM MEPTBOPOXK-
nenueM. B 50% ciydaeB NOSIBISIIOTCS TEJATA, KOTOPHIE SIBISIOTCS CKPBITHI-
MU HOCHUTEJISIMH TIOPOKa, ¥ JIUIIb 25% 3aKaHYMBAIOTCSl POXKJICHUEM TIOTOM-
cTBa, cBoboaHOro oT (CVM) KOMIIIEKCHOTO MOpPOKa MM03BOHOYHUKA. MepT-
BOPOXJICHHBIX TEJAT C KOMIUIEKCHBIM MOPOKOM II03BOHOYHHKA, OCOOEHHO
TeX, KTO POXKIAETCS PaHbIe CPOKa, 3a4aCTYI0 OTHOCST K OOBIYHBIM CIIy4asiM
HEIOPa3BUTOCTH U HE PEarnpyroT Kak Ha HocuTelei 3abonesanus [1, 2, 4].

Hedunur neiikorurapHoit aaresun (BLAD) — cuHapoMm uMMmyHOJe-
¢unuTa — 3a0oneBanue, 00YCIOBICHHOE PELECCUBHBIM THUIIOM HACJIEI0Ba-
Hust MyTanmu reHa CD18. @enoTunmyecky MyTamys He IPOSIBISETCS, TOIb-
KO y TOMO3HTOTHBIX IO MyTaHTHOMY reny CDI18 rtenst cHmkaercs ecre-
CTBEHHAs PE3UCTEHTHOCTh K MH(PEKIMAM, TaKUe TeisiTa OoJiee TOABEPKEHBI
pecnupaTopHbIM 3a00JIeBaHUSAM. PerlecCHBHBIE TOMO3WTOTHBIE MO Te€HHOU
MyTalui 0co0u morudaroT Jud0 B yrpobe MaTepH, JIMOO B TIEPBHIC MECSIIbI
mocJie poxxaeHus. Y OBIKOB-TIPOU3BOJIUTENICH HOCUTENEH NaHHOW MYyTalluu
BBISBJICH OOJiee HU3KHUH MPOIEHT OIUIOJOTBOPEHUS, KOJIMYECTBO MOIyUYEeH-
HOTO TpuIuIoAa Huxe 10 7% [4, 5, 6].

Bpaxucnunanbubiii curapom (BS) — perieccuBHbIN reHeTHUECKHI Jie-
(PEeKT MOJIOYHOTO TOJIITHHCKOTO KPYITHOTO POTaToro cKoTa. Myranus mpo-
ucxonut B reHe FANCI. OcHOBHOW 5KOHOMHYECKHH ypOH B pe3yibTare
BO3HHMKHOBEHHMs MyTanuu BS mposBisercs B CHIDKCHWH IUIOZOBHTOCTH.
JKuBOTHBIE, KOTOPBIE SBISIOTCS HOCUTENSIMH JTAHHOW MYTAaIlH, XapaKTepH-
3YIOTCSI MaJIOM Maccoii Tesa, IIOpoKaMy MO3BOHOYHUKA B BHJIE YKOPOUEHHO-
ro croyfda, JUIMHHBIMUA U TOHKUMH KOHeYHOCTsiMH. Kpome Toro, y nmopaxeH-
HBIX JKUBOTHBIX OTMEYAeTCS HWKHUI OpaxWrHaTU3M U MOPOKU BHYTPEHHUX
OpraHoB, B YaCTHOCTH Cep/ilia, MOYEK U MOJOBBIX Kene3. PeleccuBHbIe TO-
MO3WUTOTHBIE HOCUTEIH TaHHOW MyTaIliy He BEDKHUBAIOT [2, 3].

YacToTa BCTPEYaeMOCTH JaHHBIX MyTanuii Koseobaercs ot 2% BS — no
18 (CVM) — 20 (BLAD) %, mo3TOMY BBISIBJICHHE ¥ MOHHTOPHHT TaHHBIX
MyTanuii HeoOXOAMMO TPOBOIUTH JUIS DIMMUHALMHM JAaHHBIX TOPOKOB C
TIOCIIeAYIONIe BBIOPAKOBKOW JaHHBIX JKUBOTHBIX M3 IIPOIiecca BOCIIPOU3-
BOJICTBA.

Ieab padoThI: pa3paboTaTh CUCTEMY METOJOB OIPE/ICIICHHsI TeHETH-
yecku peneccuBHbIXx Myraunit BLAD, CVM u BS y xuBoTHBIX Oenopyc-
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CKOH YEepHO-NIECTPOH MOPOIBI ¥ HOMYJIALMH TOTIITHHI3UPOBAHHOTO YEPHO-
mectporo ckota Pecrrybmmku benmapyce.

Marepuaj 1 MeTOAUKA MccJaeaoBaHui. VccnenoBanus o onpenesne-
Huro perneccuBHBIX MyTanuii BLAD, CVM u BS y xuBoTHBIX Gemopycckoit
YEPHO-TIECTPOH MOPOABI M MOMYJISIUH TOJNIITHHA3NPOBAHHOTO YEPHO-TIECT-
poro ckota Pecrry6omukn Benapycs mpoBoannu Ha 6a3e oTpacieBOi Hay9IHO-
uccnenoBatenbekoit nadoparopun «IHK-rexnonoruit» YO «'TAVY».

PeneccuBupie mytaniuu BLAD u CVM onpenensuii METOIOM TOJH-
MepasHoii nenHoil peakuuu (ITHP) ¢ rubpuauzanmoHHO-()IyopeceHTHOH
netekiueii B pexxume Real-Time ¢ ucmonb3oBanueM creruHIECKUX map
npaiimepoB 1 30H10B. OMH HAOOP 30HJOB COBMAIAET C MYTHUPYIOUIUM Te-
HOM W 00o3Hayaercss 5' mpu momoinu 6-kapbokcudpyopecienta (FAM),
ROX, npyroii 3051 coBmagaeT ¢ BapuaHtoM nukoro tuma HEX, Cy5.

B xauectBe 6monpob s nmpoBeneHus JJHK-tecTipoBaHns HCHOIb30-
BaJIM OMOJIOTMYECKUH MaTepuall B BHIE TKaHH, CIIEPMBI )KUBOTHBIX, pa3Bo-
JVMBIX B IJIEMCHHBIX Xo03stiicTBax PecrmyOmmku benapycs. B mponecce B3s-
TUSI KQXIyI0 MPOOY MOIMHCHIBAIIN WHIMBUIYAIbHBIM HOMepoM. C Ielbio
JUTUTEIBHOTO XPaHEHUS! M UCIIONb30BaHMA s psaaa anammzoB JJHK Boime-
JISUTHA TIEPXIIOPATHBIM METO/I0M.

Jis  nuarHoctuku  ToueyHod wmytanmmu  CVM  ucnonb3oBanu
npaiiMepsl:

F-5-AGC TGG CAC AAT TTGTAG GT -3'u R -5 - CTC
AAA GTA AAC CCC AGC AAA GC - 3' u meuensie F — HEX — 5' TCA
TGGCAGTTCTCA-3uR-FAM-5"-TCATGG CAT TTCTCA-3".

Jus  pmarHocTHKHM TOouedHOH Mytanmu BLAD  wucmonb3oBanmm
npaiimepsl: F—5'—- CAG TTG CGT TCAATGTGACCTT-3'uR-5—
GAG TAG GAG AGG TCC ATC AGG TA — 3' n meuensie F — Cy5 — 5'
CCC CAT CGACCTGTAC-3uR-ROX-5'"-CCC ATC GGC TGT
TAC - 3.

PeakmnponHast cmech 00beMOM 25 MKI BKIOYana B ce0si TOTOBYIO
peakrmonnyro cmech (Master Mix) — 12,5 wmkn, mpsmbie U 0OpaTHBIE
npaiimepst — 0,625 mxi, JTHK (20-40 Hr), OMAUCTHILTUPOBAHHYIO BOIY.

IILIP nporpamma: 1 mar — 95°C — 10 mu, 2 mar — 95°C — 15 ¢ u 60°C —
60 c, konngecTBO UKIOB 35. Pe3ynpraToM aHanm3a SBISETCA ONpeEeleHue
KOMILTEKCHON aHOManuu no3BoHounnka (CVM) u meduiura ne#korurap-
Ho#t agresun (BLAD) y xpynHOro poraroro ckota.

WHTteprperannio pe3yabTaToB aHAIM3a HUCCIEIyeMbIX 00pasloB Mpo-
BOJIMJIM B COOTBETCTBHH C TaOIUIIEH.

47



Tabnmna — CpaBHEHHE UCCIIEAYEMBIX 00pa3oB

T'eHernueckas aHoMasHs

BLAD

Annenb

Annens A
(HOpMaJILHBIIT)

Annens G
(MYTAHTHBIH)

Kanan

ROX

Cy5

BLAD
He 00HapyKeH

+

BLAD
oOHapyXeH

+

T'eHeTnueckas aHoMasus

CVvM

Aunnenb

Annens G
(HOpMAJIbHBIIH)

Amnens T
(MYTAHTHBIH)

Kanan

FAM

HEX

CVM
He 00HApYKEH

+

CVM
oOHapyKeH

+

+

Eciam B pesynbpTaTe aHaimM3a peakuus IOJIOKUTENbHAS MO KaHajlaM
ROX u Cy5, TO XKHBOTHOE SIBISCTCA HOCHUTEIEM CHHAPOMa HMMYHOJE-

¢urtnra BLAD (pucyHok 1).
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Pucynok 1 — pacnpenenenne ameneir BLAD

Ecimu B pesynpTare aHanNmM3a peaklus IOJIOKUTEIbHAs MO KaHaIaM
FAM u HEX, 1O XHMBOTHOE SIBIISICTCS HOCUTEIIEM KOMIUIEKCHOTO IMOpPOKa
no3BoHouHNKka CVM (pucyHok 2).
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Pucynok 2 — pacnpenenenue amieneit CVM

PesynpTat aHanuza i 00pas3ioB CleMyeT CUNTATh HEOMPEACICHHBIM,
ecnu  pesynbraT peakimu 1o kanamam FAM, HEX, ROX, Cy5
OTpUILATENIbHBIN.

B smowm cryuae neobxooumo noemoproe uccieoosanue oopasya.

JIMarHoCTHKY  HOCHTENbCTBA  3aboneBaHus OpaxucrnuHa  (BS)
npoBoauu meronom IMLP.

IIpaiimepsr:

1: 5-GCTCAAGTAGTTAGTTGCTCCACTG-3;

2: 5-ATAAATAAATAAAGCAGGATGCTGAAA-3.

OO0t 06beM peakuOHHOM cMecH 25 MKIT: 24,5 MK aMIuTUUKaIn-
onnoit cmecu + 0,5 mxa JJHK. 1,25 mxn — MgCI2 25mMM; 2mkn — dNTP;
2.5 Mk — 0ydep; 0,25 Mk xkaxxporo npaiimepa; 0,5 mxi. Taq-nonnmepasa,
H20 - 17,8 mxi.

[MIP-nporpamma: «I'opsiuuii cTapT» — 5 MHUH NIpH 94°C; 35 umKkoB:
neHarypanus — 30 ¢ mpu 94°C, omxur — 1 mun npu 58°C, cuntes — 2,5 mMun
pu 72°C; noctpoiika — 10 MuH npu 72°C.

KonueHTpamuo U crneunpUyHOCTh aMIUTM(pHUKaTa OIEHUBAIH JJICK-
TpodoperrnyeckuM MeTogoM B 1,5% arapozHom rene (IpH HampsHKEHUH
110 B). T'enorunsl wuaeHTHGUUUPYIOTCS 0O€3 NPOBEACHUS PECTPUKIIHH,
HETTOCPEICTBEHHO 10 Pe3yibTaTaM aMILTHHKAIMK (PUCYHOK 3).
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Pucynok 3 — Dnektpodoperpamma [11[P ananuza OpaxucnuHaibHOTO
cunapoma (BS) kpynHoro poraroro ckora. Jlopoxku 1, 2, 3, 5 — :uBOTHBIE,
cBoboanblie oT (BS), kononka 4 — Hocurens (BS). [lopoxku 6-10 — nukunit
THUII, IOATBEPKAAOIIMN TpoxoxacHue peakuuu I11IP.

I'enotunel naeHTHGUIMPYIOTCS 0€3 MPOBEACHUS PECTPUKIUH HETO-
CPEACTBEHHO T10 pe3yJbTaTaM aMILTH(UKaIKu:

-BSF — orcyrcrBue mpoaykra amminukauuu (cBOOOAHBIH OT MyTa-
1UN),

-BSC — 409 n.H. (HocuTenb MyTalMN).

MesxiyHapoiHasi OTMETKa B POJIOCIOBHOW IUIEMEHHBIX JKHBOTHBIX:
BSF — cBoGoHEI 0T MyTarum, BSC — HocuTenp MyTarmm.

Pe3yabTaTsl uccieqoBannii U ux odcyxnenue. B pesynbrare npose-
JICHHBIX MCCIIEOBaHUI pa3paboTaHa cucTeMa METOJIOB OIPEAEICHHs T'eHe-
TH4ecku perneccuBHbIX MmyTanuit BLAD, CVM u BS y xuBOTHBIX Gemopyc-
CKOW YEepHO-TIECTPOH ITOPOIBI ¥ HOMYJISALUH TOJIIITHHU3UPOBAHHOTO YEPHO-
nectporo ckota Pecrry6nuku bemapyck, koTopas mo3sossieT ¢ Oonee BbICO-
KOM TOYHOCTBIO MPOBOJAUTH aHAIW3. MeToJl MoJMMepa3HOl IENHON peak-
mun (I1P) ¢ rubpuanzannoHHO-(QIYyOPECIEHTHON NEeTeKIHEeH B pexHMe
Real-Time ¢ ucrnonbp3oBaHreM CHENU(PHIECKUX ap NMpaiiMepOB U 30HJIOB
no3BosisieT BoisiBIATH MyTaiun BLAD u CVM oaHOBpeMEHHO B OJHOMA
peaKLuK, METO/I BBISIBIICHHS OpaXUCIMHAJIBHOTO CHH/POMA SIBIISIETCS] HE PY-
TUHHBIM M HEJJOPOTUM, YTO JIEJIAET ero AOCTYIHBIM K MACCOBOMY aHaJIH3Y.

W3yunB reHeTHYECKYI0 CTPYKTYPY B HONYJSLUH KPYIHOTO POraTroro
ckota (N=600), ycTaHOBJIEHO, YTO YacCTOTa BCTPEYACMOCTH aJUlesiei pac-
TIpeeTHIach CIeAYIOmUM 00pasoM: 4actoTa MyranTHOro amwiens CVM®Y
cocraBwia 0,008; amiens CVM®C — 0,992, yacToTa BCTpE4aeMOCTH CKpPBbI-
11X Hocureneh CVM cocraBuna 1,7%. YacToTa BCTpedacMOCTH aJuIeis
BLAD®" 8 usyuaemoii momymsuuu cocrasmma 0,025, a gacToTa BCTpeuae-
MocCTH CKpBITEIX Hocutened BLAD — 5%. Yacrora BcTpeyaeMOCTH MYTaHT-
Horo ates BS®Y cocrasuna 0,016 wu 3,2% COOTBETCTBEHHO.
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3akaiouenue. B pe3ynpraTe IpOBENCHHBIX HCCIEIOBAaHHN pa3pado-
TaHHAs CHCTEMa METOJIOB 10 OMPEACICHHIO TCHETHIECKN PELECCUBHBIX My-
tarmii BLAD, CVM u BS y XHBOTHBIX O€1OpyCcCKON 4epHO-TIECTpOil Ho-
POZBI ¥ MOMYJIALUH TONIITHHU3NPOBAHHOTO YEPHO-TIECTPOTO cKoTa Pecmy0-
mkn benxapych mo3Bonmia ¢ BBICOKOW TOYHOCTBIO BBISIBUTH CKPBITBIX HOCH-
teneil. CpaBHUBASI pE3yNbTaThl C JAHHBIMH NPOIUIBIX JIET, 1O BBISIBICHUIO
TEHETHYECKUX MYTalMi HaOJIOAeTcsl TeHACHIMS MX CHIKEHHS, YTO CBS-
3aHO C BEJICHWEM CEJIEKLUUHM Ha JIMMHUHAIMIO MYTalUid. AHaJOrW4Has CH-
Tyalust HaOJrOaeTcsi U B JPYIMX CTpaHax, Iie B CEJEKIHOHHBIE IPO-
rpaMMBbl BKIIIOYEHO 0053aTEIbHOE TECTUPOBAHUE IUIEMEHHBIX XMBOTHBIX.
OnHako U3 pe3ysIbTaToB MCCIEAOBAHUI BUHO, YTO YaCTOTA BCTPEYaeMOCTH
CKpBITBIX HOCHUTEJEH elle JAOCTATOYHO BeluKa W kosiednercs ot 1,7% 1o
5%. [TosTOMy HEOOXOIUMO MPOAOIDKATE pabOTy O MPOBEPKE PEMOHTHOTO
MOJIOAHSKA M )KUBOTHBIX IUIEMEHHOTO sI/[pa Ha HOCUTEIHCTBO MYyTAIUi, YTO
MIO3BOJIUT HCKJIIOYHMTh M3 INPOTPaMMBI BOCIIPOM3BOJICTBA HEXKEIATEIbHBIC
TeHOTHITEL. VICTIONIb30BaHNE COBPEMEHHBIX MOJIEKYIIPHO-TEHETHIECKUX Me-
TOJIOB TIO3BOJIUT C BBICOKOH JJOCTOBEPHOCTBIO NPH POKACHUH >KUBOTHOTO
BBIABIISITh TCHETHYECKHE AHOMAIMH, TEM CaMbIM IIPEJOTBPAaTHTh MX pac-
MIPOCTPAHEHNE B IUIEMEHHOM >KUBOTHOBOJICTBE PecmyOnnku benapycs.
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BJUSHUE 'EHOB BETA-JTAKTOIJIOBYJIMHA
U MTPOJIAKTHHA HA ITOKA3ATEJIN
MOJIOYHOM NPOJAYKTUBHOCTHU KOPOB
BEJIOPYCCKOM YEPHO-IIECTPO¥ ITOPO/1bI

0. A. Ennmko, B. B. [Iemxo, H. H. Ilemko

YO «I'pogHeHCKuil rocy1apcTBEHHBIHN arpapHblii YHUBEPCUTET»
r. 'ponHo, PecnyOnuka benapych

(Pecmrybmmka bemapycs, 230008, r. I'poxHo, yi. TepemkoBoit, 28
e-mail: valik-11@mail.ru)

Knrouesvie cnosa: cen bGema-naxmoenoOynuna, 2em NpoONaKmMuHd, MONOYHAS
NPOOYKMUBHOCMb, KPYNHBIL PO2AMbILL CKOM.

Annomayusn. B nonynayuu xopog 0enopycckou uepHo-necmpoi nopoobl
YCMAHOBIeH NOTUMOPEHU3M 2eHO8 Bema-1aKmo2io0yIuHa U NPoAaKmuHd. Beisenenot
cenomuns: LGB, LGB*®, LGB®2, PRL, PRL?, PRL55, Onpeodenena uacmoma
6cmpeyaemMocmu aieneil U 2eHOMuUNno8 no 2eHam 6ema-1aKkmoziooyIuna u npoaK-
muna. H3yuenvi noxazamenu MOIOYHOU NPOOYKMUBHOCHU KOPOG C DA3IUYHLIMU
ceHomunamu no 2eHam 6ema-iaKkmoiobyiuHa. Ycmanoeneno, 4umo scugommuvie ¢
cenomunom LGB®E cywecmeenno npesocxodunu rxopos ¢ zenomunom LGBE y
LGB no yooro, 6erxosomonounocmu u 861x00y MoI0YHO20 GeKd.

INFLUENCE OF GENES BETA-LACTOGLOBULIN AND
PROLACTIN ON THE INDICATORS OF DAIRY PRODUCTIVITY
COWS OF THE BELARUSSIAN BLACK-MOTLEY BREED

O. A. Epishko, V. V. Peshko, N. N. Peshko

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: valik-11@mail.ru)

Key words: beta-lactoglobulin gene, prolactin gene, milk production, cattle.

Summary. In the population of cows of the Belarusian black and motley
breed, the polymorphism of the genes of beta-lactoglobulin and prolactin has been
established. The genotypes LGBAA, LGBAB, LGBB, PRLAA, PRLAB, PRLBB were
revealed. The incidence of alleles and genotypes in the genes of beta-lactoglobulin
and prolactin was determined. The indicators of milk productivity of cows with
different genotypes for beta-lactoglobulin genes have been studied. It was
established that animals with the LGBBB genotype significantly exceeded the cows
with the genotype LGBAB and LGBAA for milk yield, protein milk and milk protein
yield.

(Ilocmynuna 6 pedaxyuio 29.04.2017 2.)

52


mailto:valik-11@mail.ru
mailto:valik-11@mail.ru

BBenenne. CoBpeMeHHOE CEITBCKOE XO3SICTBO TpeOyeT 3HAUUTEIHHO-
IO YCKOPEHHMs NPOIECCa CO3IAaHMsI HOBBIX COPTOB PACTCHUI M MOPOA JKHU-
BOTHBIX, KOTOpPBIE OBl COYETaIN B ceOe BBICOKYIO MPOLYKTHBHOCTH C IPH-
CHOCOOJIEHHOCTBIO K YHU(HUIIMPOBAHHBIM IIPOMBIIUICHHBIM TEXHOJIOTHAM. B
psiie cioydaeB CEJEeKIUs 1O OONBIIMHCTBY XO3SMCTBEHHO IOJE3HBIX INPH-
3HAKOB JJOCTHIJIA OMOJIOTHYECKH BO3MOXXHON BEPXHEH TPaHULEBL, T1€ TPaau-
LUMOHHBIE METOJbl JalbHEHIIEero YCOBEPLIEHCTBOBAHUS CEJIEKIOHHOTO
MaTepHuana ABISIIOTCS Manod¢pdexTuBHbBIME [1]. K ToMy ke mpom3BOACTBO
MOJIOKa BBICOKOTO Ka4eCTBa — CIIOXKHBIH TEXHOJOTHYECKHH Mpolecc, CBs-
3aHHBIN C PCUHICHUEM KOMIIJIEKCA 300TEXHUYCCKUX, BETCPHUHAPHBIX, TEXHO-
JIOTHYECKUX ¥ IKOHOMHUYECKHUX BOIIPOCOB [2].

[TpoBeneHue ceneKUNOHHO-TIIIEMEHHOW paboThl U ee 3 (HEKTUBHOCTD B
MOJIOYHOM CKOTOBOJCTBE 3aBHUCUT OT MHOTHX (DaKTOPOB: TEXHOJOTHYECKUX
(ycrnoBus copep)kaHUs, ONTHMaJbHOE KOPMIICHHE), CPENOBBIX (co3maHHe
YCJIOBHIA ISl TIPOSIBJICHHS TCHOTHUIA B ()EHOTHUIIE) U TEHETHYECKUX (TI0JTyYe-
HHE XHBOTHBIX C BBICOKMM HacJeJCTBEHHBIM NoTeHIMaioM) [3]. [TosTomy B
HacTosIIee BpeMs IUIEMEHHas paboTa HapsLy ¢ TPaJlUIMOHHBIMA METOAMHU
JIOJDKHA BKJTIOYATh JOCTIDKCHHS B 00JIACTH TEHETUKH M OMOTEXHOJIOTUH JKH-
BOTHBIX [4].

OCHOBHBIMH CEJICKIMOHHBIMU MPU3HAKaMU MOJIOYHOM MPOILYKTHBHO-
CTH KPYITHOTO POTaToro CKOTa, OTPAXKAIOMIMMH KOJIMYECTBO MOIydaeMOi
NPOJYKLUH, SIBJISIOTCS Y/IOH, COJEpKaHWEe MOJIOYHOTO JKHpa M MOJIOYHOTO
Oenka, a KayecTBO — >KUPHOMOJIOUYHOCTh U OeJKOBOMOJIOUHOCTh. ClienoBa-
TEJILHO, Pa3paboTKa HOBBIX METO/IOB MOJIEKYJISIPHO-TEHETHYECKOTO aHAIIN3a
NpeocTaBiiIa MPaKTHYECKYI0 BO3MOXHOCTh Mcnonb3oBanus JIHK-mapke-
POB B CENEKIIMU CKOTa Ha MOBBINIEHHE MOJOYHON MpoxykTuBHOCTH [5]. Of-
HHUM M3 MOJXOJIOB MOBBIMEHUS dPPEKTUBHOCTH CEJIECKIIMOHHONW pabOoTHI sIB-
nsiercst npumenenne JJHK-mapkepoB, 4yTo B UTOre AacT BO3MOXHOCTH 3HA-
YHUTEJILHO TMOBBICUTh I'€HETHYECKHH IMOTEHIUAN XMBOTHBIX, OCYIIECTBUTDH
HarpaBsJIeHHOE pa3BeJeHUE MPEIOYTHTENbHBIX T€HOTUIIOB, YCKOPUTH IMPO-
LIecC CEJEeKIMHM KPYMHOTO POraToro CKOTa MOJIOYHOTO HarpaBjeHUs Ipo-
JYKTHBHOCTH Ha HOBBIIICHHE XO3SHCTBEHHO II0JIE3HBIX KayecTB. B HacTos-
mee BpeMs 0co00€ BHUMAaHHE YJAENSeTcs TreHam OeTa-aKTorjao0yiauHa
(LGB) u nposaktuna (PRL) [6].

Kax ormeuaer [TozoBHuKoBa M. B. ¢ coaBTopamu [7], GeTa-makTorio-
6yJ'IPIH OKa3bIBACT BJIHUAHHEC Ha 6GHKOBOMOHO‘IHOCTL, MPOJIaKTUH — Ha CTU-
MYJIAIAIO PA3BUTUA MOJIOYHBIX KEJIC3 U CCKPCIUIO MOJIOKA.

Hcxonst W3 BBIMIEH3I0KEHHOTO, eJbI0 PabdoThl SIBUIOCH H3ydCHHUE
BJIMSIHHUS I'€HOB OeTa-JIaKTOTJI00yJMHAa M TPOJAKTHHA Ha ITOKa3aTesld MO-
JIOYHOU NPOAYKTHBHOCTH KOPOB OEIOPYCCKOM YEPHO-TIECTPOM MOPOABI.
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MaTtepuaa u MeTOAMKA HccjiefoBaHuil. OOBEKTOM HAITMX HCCIIE0-
BaHUI1 SIBIUICA TeHETUUECKUH Marepuan (yIIHOH BBILIMII) KOPOB Oeropyc-
CKO#l dYepHO-TiecTpoil mopoxsl, coxepkammxcsi B OAO «ArpoxkomOuHAT
«Cxunenbckuit» ['pomHeHckoro paiiona I'pomrerckoit oomactu (N=50).

JIHK-nmmarHocTHKY TEeHOTHIIOB TI0 TeHY OeTa-aKTOrNIoOyInHa U Tpo-
JIAKTWHA MPOBOAWIN C HCIIOJB30BAHHEM METOJA IOJMMEPa3HON NEMHOM
peakuun (ITLP) m mommmopdusma IUIMH pPECTPUKLMOHHBIX (ParMEHTOB
(ITAP®D). Anepuyro JJHK Beigensin nepxiaopaTHIM MeTonoM. OCHOBHBIE
pactBops! s Beinenenus JJHK, aMmmumdukanmy 1 pecTpuKIMU TOTOBHIH
o T. Manuarucy, 2. ®puy, [x. CamOpyky [8].

Jns ammmndukanuu yuactka reHa LGB ncnons3oBanu npaiimeps:

LGB 1: 5'—-TGT GCT GGA CAC CGA CTACAA AAA G -3%

LGB 2:5'- GCT CCC GGT ATATGA CCA CCC TCT -3/,

IIP-nporpamma: «ropstauii ctapT» — 5 MuH nipu 94°C, 35 1ukioB: ne-
Hatypauust — 60 ¢ ipu 94°C, omxur — 60 ¢ npu 60°C, cunrez — 60 ¢ npu
72°C, nocrpoiika — 5 muH npu 72°C. Amnnmudukanuro rena LGB npoBoaunu
C WCIHOJIb30BAaHUEM DEAKIMOHHOW cMecH 00beMOM 25 MK, cozepiKarieii
2 mxit 0ydep, 2 mxn MgCL,, 2 mxin dNTP’s, 0,4 mxn npaiimepa 1, 0,5 mMxr
mpaiimepa 2, 0,5 mxn Tag-momumepassr, 17,1 mxn — H,0, 100-200 Hr/™MK
renomHo# JTHK. KoHIeHTpanmio 1 ciemupuIHOCTh aMILUTU(HUKATa OLICHHBA-
T 371eKTpo(OpEeTHIECKUM MeToJoM B 1,5% arapo3HoM reine (TIpu Harmpske-
Hum 110 B). imnaa ¢parmenra rera LGB — 247 n. v, Ins pecTpukimm am-
mdumpoBaHHoro y4yactka rea LGB npumensuiin suponykieasy BsuRI
(Haelll). Peakuuro npoBomnu mipu temmeparype 37°C. TIpomyKThl pecTpuK-
LMW pa3fensuin dekTpodopernuecku B 3% arapo3HoMm rene (Ipy Hampsike-
nun 130 B) B TBE Oydepe npu Y®-cBete ¢ UCIONb30BaHHEM OPOMHUCTOTO
STUIMS Ha cucTeMe renb-nokymentuposanus Gel Doc RX+ (BIORAD). Ipu
pacllerIeH|y MpoIyKToB amiutiukaiyu 1o reny LGB unentndunupyrorces
cnenyromue rerotuns: LGB — pparment 148, 99 mu.; LGB — pparmen-
51 148,99, 74 m.u.; LGB®® — ¢parmenTsr 99, 74 1.H.

Jns ammmndukanun ydactka reHa PRL ncnons3zoBanu npaiimMepst:

PRL1:5 -CGAGTCCTTATGAGCTTGATTCTT -3

PRL2:5 -GCCTTCCAGAAGTCGTTITGTTTTC-3".

[ILP-porpamma: «ropsauii ctap™ — 5 muH npu 95°C; 30 mukmos:
nenarypanust — 30 ¢ pu 95°C, omxur — 30 ¢ npu 63°C, cuntes — 30 ¢ npu
72°C, noctpoiika — 10 mus rpu 72°C. PeakiiioHHasi CMeCh ISl IPOBEICHUS
ammn¢ukanuu no reny PRL rortoBuiace B o0beme 15 MK M BKIIIOYaia
creayromnye KoMnoneHtsl: 1,5 mxn 6ydep, 1,5 mxax MgCL,, 2 mxn dNTP’s,
0,6 mMxt xaxaoro npaimepa, 0,4 Mk Tag-momumepassl, 7,9 mxan H,O, 100-
200 ur/mxn renomHoin JIHK. KonmeHnTtpamuio u creninpuIHOCTh aMIUTA(H-
KaTa OLEHUBAIH 3NeKTpodopeTndeckuM MeTonoM B 1,5% araposHom reme
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(mpu Hampspxkennu 110 B). dmmaa amMmuinuImpoBaHHOTO (hparMeHTa reHa
PRL cocraBmna 156 n. H. s pecTpuKIuN aMIDTHQUIAPOBAHHOTO yIacTKa
rera PRL wucmons3oBamm sHmoHykieasy Avall. Peakunio mpoBoammu mpu
temnepatype 37°C. IIpoayKTsl peCTPUKIINH T€HOB Pa3feiisuid 3JIeKTpodo-
petudecku B 3% araposHom rene (mpu Hanpspkeruu 130 B) B TBE 6ydepe
npu Y®-cBere ¢ HCHOJIB30BAHUEM OPOMHCTOTO 3THIWS Ha CHCTEME Tellb-
nokymentupoanus Gel Doc RX+ (BIORAD). Ilpu pacuierieHiun mpoayK-
ToB ammmudukamuy pectpuktasoii Avall npu 37°C unenTuuIMPOBATHCH
cJenyIoue TeHOTHUIIBI: PRL™ — 156 mu.; PRL"® — 156, 82, 74 m.u;
PRL®E- 82, 74 m.n.

YacToTa BCTpEe4aeMOCTH ayieield 1Mo reHaM OeTa-JIakTorjo0ylInHa U

mpoJiakTuHa paccuutana mo gopmyie 1 mo E. K. MepkypbeBoii [9]:

pA=2n AA+n AB/2N

gB=2nBB +nAB/2N 1)
rae PA —dgacrora autens A,

0B — amutens B;

N — KOJIMYECTBO TOMO3UTIOTHBIX MJIN TE€TEPO3UTOTHBIX 0COOEH;

N — o0mast YMCICHHOCTh 00CIIETOBAaHHBIX )KUBOTHBIX;

2N — uwmcio amrenell JaHHOTO IBYXa/UICJIBHOTO JIOKyca B 00CIIEm0-
BaHHOW MOMyJIsIUN.

Jlis u3ydeHus MOJIOYHOH IMPOXYKTUBHOCTH IIOJIOTIBITHBIE KOPOBBI Oe-
JIOPYCCKO# YepHO-TIECTPOIl MOPO/IbI OBLTH CIPYIIIUPOBAHBI B 3aBUCUMOCTHU OT
BO3pacTa: IEPBOTENKH, KOPOBBI BTOPOTO M TPETHEro OTeNIOB. MOJOUYHYIO
MIPOAYKTHBHOCTH TTOJIONBITHBIX KOPOB ONPECIISIIA MPH TIOMOIIN NPOBEICHUS
KOHTPOJIBHBIX JI0eHHH. B 00paboTKy BKIFOYaIM MOKa3aTelw MO TEM >KHBOT-
HBIM, y KOTOPBIX TPO/IOJDKUTENILHOCTD JaKTallK Oblta He MeHbIre 240 nHei,
a BO3pacT IpH NEPBOM OTene cocTaBisit 26-30 mMec. Y JKHMBOTHBIX C pa3iind-
HBIMHM TCHOTHIIAM{ TI0 W3YYaeMbIM I'€HaM YYWTBHIBAIN YJIOH, COJIEp)KaHHE
JKHpa U Oelka, BBIXOJ MOJIOYHOTO XKHpa U Oenka 3a 305 mHel TakTanum.

CelleKIIHOHHO-TEHETHYECKHE TapaMeTpbl OCHOBHBIX XO3SIHCTBEHHO
TIOJIC3HBIX TPU3HAKOB OIPEACIIAIN METOAaMU OMOJIOTNYECKON CTATHCTHKHU B
onmcannu H. A. Tlmoxuuckoro [10], ucnonb3yst Ipu 3TOM KOMITBIOTEPHYIO
mporpammy Microsoft Excel.

Pe3yabTaThl HcciieloBaHUN M UX 06cy:kaeHue. B HacTosiee Bpems
B Hameill cTpaHe MPaKTHYECKH OTCYTCTBYET XapaKTepHUCTHKa TeHO(OHIa
CeJIbCKOXO3SMCTBEHHBIX KUBOTHBIX 110 TIOJIMMOP(U3MY T'€HOB, CBSI3aHHBIX C
MOKa3aTeJsIMA MOJIOYHOM IPOIYKTHBHOCTH, OJJHAKO Takas XapaKTepHCTHKa
HeoOXoaMMa Ul PaloHAJIbHOTO HCIIONb30BAaHMS I'eHO(OHAA CEeNIbCKOXO-
3SHCTBEHHBIX JKMBOTHBIX W CO3[aHUsS CTaja C Ooyiee BBICOKUM KayeCTBOM
MOJIOKA.
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Ha pucynkax 1-4 mpencraBieHa 4acToTa BCTPEUAEMOCTH allIelied u
TCHOTHIIOB MO TeHy 0eTa-TakTorIo0yInHa U MPOJAKTHHA B MOMYJISIIUN KO-
POB GemopycCcKOi YepHO-TIECTPOI TIOPOIBI.

B pesynbpraTte uccnenoBaHuil B MCCAEAyEMOM MOMYISILIMM KOPOB YCTa-
HOBJIICH NOJIMMOp(HU3M reHa Oera-TakTorao0yiIiHa, MPEeICTaBICHHBIA JBY-
mst atensivi — LGB n LGB® (prcyHok 1) u reHa mpoakTHHA, TIPEaCTaB-
nenHpril 1ByMs annensvu — PRL™ 1 PRL® (pucysok 2).

A ®EB
HA NB
Pucynok 1 — YacToTa BcTpeyaeMocTH Pucynok 2 — YactoTa BCTpeuaeMOCTH
ajieneil TeHa OeTa-IaKTorao0yIuHa aiiesnield TeHa MpoJIaKTHHA

14,0

32,0

B AA m BB

mAA AB mBB

Pucynok 3 — YacTtoTa BcTpeuaeMocTu
TeHOTHIIOB I10 TeHy OeTa-
JaKkTorNI00ynuHa, %

Pucynok 4 — YacTtoTa BCcTpeuae-MOCTH
TEHOTHIIOB TIO TeHY MPOJIAKTHHA, %

Yacrora Berpeuaemoctr amneneii LGB® u LGB® cocrasuma 0,440 u
0,560, a amneneit PRL* u PRL® - 0,770 u 0,230 cootBercTBeHHO. MnenTu-
(DUITIPOBAHO 1O TPH TEHOTHIIA KAX/OTO M3 MCCIeAyeMbIX reHoB — LGB,
LGB"® u LGB®® (pucynok 3) u PRL**, PRL*® u PRL®® (pucynok 4). Cpe-
Il OTIBITHBIX JKHBOTHBIX Yallle BCTpeUannch ocobu ¢ rerorumom LGBP? (20
ronoB ik 40%). TIpu oM renorin LGB? u LGB BrisiBien y 16 (32%)
n 14 (28%) KOpOB COOTBETCTBEHHO. B M3yyaeMoii MOIMyJISIMN KOPOB Yalle
Berpevanics rerotun PRL (70% wm 35 ronos), yem remotumsi PRLAP
(14% wu 7 ronos) u PRL®® (16% wmu 8 ro110B) COOTBETCTBEHHO.

CrenyromuM 3TaroM HallMX HCCIICJOBAHUM SBUIIOCH U3YyYEHHE MO-
JIOYHOW TPOAYKTUBHOCTH KOPOB OEJIOPYCCKOW 4YEepHO-TIECTPOH IMOPOABI C
pa3MYHBIMKM TEHOTHIIAMU 10 I'eHaM OeTa-JIaKTOrNIo0y/IMHA U MpPOJIAKTHHA
(Tabmmier 1-3).
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JlarHbIe TabIUIBI | CBUAETENBCTBYIOT O TOM, YTO MEPBOTEIKH C T€HO-
timom LGB®® jocToBepro mpeBocxommmu cBeperaun ¢ rerotimom LGBA
o OenkoBomonouHocTy Ha 0,03% m KommdecTBY MOJNOYHOTO Ocika Ha
5,1 xr (P<0,05). Taxxe >KUBOTHBIE C TCHOTHIIOM LGB®® umenn yzmoii Ha
28,3-92,2 xr BhIImIE, XUPHOMOIOYHOCTH — Ha 0,02% ¥ KOJIMYECTBO MOJIOY-
Horo *upa — Ha 1,0-4,6 kr OoJbIIIe, IT0 CPAaBHEHHUIO C OCOOSME JPYTHUX TeHO-
tunoB. XKusotusie ¢ renorunom PRLP® umenn ymoit, kommuecTBo MoouHo-
0 XHpa ¥ MojouHoro Oenka Ha 70,7-141,5 kr, 3,3-4,4 xr u 1,8-4,7 kr coot-
BETCTBEHHO BBILIIE, 4eM 5KHBOTHEIE ¢ reHotinom PRLA u PRL™® (P > 0,05).
IIpu 3TOM CyIIECTBEHHBIX Pa3NU4YUi MO KUPHOMOJIOUYHOCTH U OEIKOBOMO-
JIOYHOCTH y 0c00eii UcCiIelyeMbIX IPYI HE YCTaHOBIICHO.

Tabmuua 1 — Mono4Hast MPOyKTUBHOCTh MEPBOTENIOK C PAa3IMYHBIMU
TCHTHUIIAMH TI0 TeHaM 0eTa-JIaKTOrI00yIMHA U IPOJIAKTHHA

IMokasarenu AA AB gBe T AA AB BB
LGB LGB LGB PRL PRL PRL

Voii 3a 305 gHei 5908,0 5971,9 6000,2 5932,8 6003,6 6074,3
JIAKTAIAH, KT +49.4 +45.4 +47.9 +33,0 +57,6 +74,2
KupHOMOJIOYHOCTS, 3,64 3,66 3,66 3,66 3,64 3,65
% +0,01 +0,01 +0,01 +0,01 +0,01 +0,01
KomuaectBo Mosou- 215,2 218,8 219,8 217,3 2184 2217
HOTO JKHpa, KT +1,9 +1,7 +1,9 +1,3 +2,1 +3,3
BbenkoBoMoOIOYHOCTB, 3,21 3,22 3,24 3,22 3,23 3,23
% +0,01 +0,01 +0,01* +0,01 +0,01 +0,01
KomnuectBo Moou- 189,5 192,4 194,6 191,3 194,2 196,0
HOro OeJKa, Kr +1,6 +1,5 +1,9% +1,2 +1,9 +2.7

* — Meotcepynnosvie paziuyus cmamucmuyecku 0ocmogepuul npu P < 0,05

Tabmuua 2 — Mono4Has MPOJYKTHBHOCTb KOPOB C Pa3iIMYHBIMH T'€HO-
THUIAMH 110 TeHaM 0eTa-JIaKTOrJIOOYJIMHA U MIPOJIAKTHHA 10 BTOPOH JIAKTalluH

TlokazaTenu Tenomin

LGB* LGBA® LGB®B PRLA PRLAB PRL"P
Vnoii 3a 305 guei 6111,4 6243,9 6285,2 6188,2 6298,6 6310,8
JTaKTaIuM, KT +46,8 +50,5 +55,6* +38.4 +43,1 +91,4
JKMpHOMOJIOYHOCTS, 3,64 3,67 3,67 3,66 3,65 3,66
% +0,01 +0,01* +0,01* +0,01 +0,01 +0,01
KomnuecTBo Moso4- 2227 229,0 230,4 226,7 230,0 230,8
HOT0 JKHpa, KT +1,7 +2,0% +2 3%* +1,6 +1,8 +39
BenxoBOMONIOYHOCTS, 3,22 3,22 3,26 3,23 3,24 3,24
% +0,01 £0,01 | £0,01%* | +0,01 +0,01 +0,01
KomuuectBo Momou- 196,7 201,6 204,7 200,1 204,2 204,6
HOro 0eKa, KT +1,5 +1,8* £2,1%** +1,5 +1,8 +3,1

* — Meotcepynnosvie paznuuus cmamucmuiecku 0ocmogepuvi npu P < 0,05
** — medncepynnoguie paznuius cmamucmuyecku docmosephul npu P < 0,01
**K _ Medsrcepynnosule pasnudus cmamucmudecku oocmoseptul npu P < 0,001

57




Ilo BTOpOIi NakTamuu KopoBsl ¢ reHotunoM LGB"® B OAO «Arpo-
koMOnHAT «CKHUIENBCKUNY XapaKTepHU30BaIUCh JOCTOBEPHO Ooiee BEHICO-
kuM ymoeM (Ha 173,8 kr), sxupHOMonouHocThIO (Ha 0,03%), KOMMYecTBOM
MoJtogHOTO *upa (Ha 7,7 kr), 6enxoBomonogHocTeo (Ha 0,04%) un koimde-
CTBOM MOJIOYHOTO Genka (Ha 8,0 Kr), 4eM KHBOTHBIC ¢ renotumom LGBA*
(P<0,05; P<0,01; P<0,001). B T0 k¢ Bpems y T€TEpO3UTOTHEIX II0 TeHY Oe-
Ta-JIAKTOJIOOYTMHA KOPOB KOJHMYECTBO MOJIOUHOTO JKUpa M Oenka ObLIO
BBILIE, YEM Y KUBOTHBIX C T€HOTHIIOM LGB** Ha 6,3 kr u 4,9 Kr COOTBET-
ctBenHo (P<0,05).

Pe3ynbTathl M3yueHHs] MOJOYHON MPOAYKTHBHOCTH KOPOB C pasiy-
HBIMU T€HOTHITAMH I10 TeHY MPOJIAKTUHA CBUJCTEIBCTBYIOT O TOM, YTO JKH-
BotHble ¢ renotunoM PRLPP mmenu yaou Ha 12,2-122,6 Kr, KOJIXYECTBO
MoiogHoro xupa Ha 0,8-4,1 kr 1 MonmouHoro Oenka Ha 0,4-4,5 xr Gonbie,
gem ocobu apyrux rpymm (P > 0,05). JKupHOMOIOYHOCTE M GEIKOBOMO-
JIOYHOCTH B HCCIIEAYEMOU MOMYJSIIUN cocTaBmia 3,65-3,66% u 3,23-3,24%
COOTBETCTBCHHO.

Tabmuua 3 — Mono4Has MPOJYKTHBHOCTh KOPOB C Pa3iIMYHBIMH T'€HO-
THUIAMH 10 TeHaM 0eTa-JIaKTOTJIOOYIIMHA U MPOJIAKTHHA 1O TPETheH JIaKTaIlnu

TTokazatenu Lenoin

LGB LGBA® LGB"® PRL™ PRLAB PRLPE
VY noii 3a 305 nHei 6256,2 6407,2 6515,6 6376,3 6463,0 6500,0
JTaKTalfu, KT +50,2 +64,0 +67,0%*** +45.7 +80,8 +121,4
JKHpHOMOIOYHOCTS, 3,65 3,67 3,67 3,67 3,65 3,65
% +0,01 +0,01 +0,01 +0,01 +0,01 +0,01
KomnuectBo Moou- 228,6 235,1 239,1 234,1 2359 2374
HOT0 JKHpa, KT +2,1 +2,6 BN +1,9 +34 +5,1
BenxoBOMOIOYHOCTS, 3,22 3,24 3,26 3,24 3,24 3,25
% +0,01 +0,01 +0,01** +0,01 +0,01 +0,01
KonnuecTBo Moitou- 201,2 207,5 2125 206,7 209,6 211,0
HOro 0esKa, KT +1,8 +2,3% £ 4k +1,7 +3,2 +42

** — medrcepynnoguie pasnudus cmamucmudecku oocmosephuvl npu P < 0,01
**X _ Meoicepynnosvle paznudus cmamucmudecku oocmosepruvt npu P < 0,001

W3 paHHBIX TaOmunel 3 BUAHO, 4TO B Homyrinuu kopoB OAO «Arpo-
koMOuHAT «CKHUAETBCKUID MO TPEThel JIAKTAIMH OTMEYEHO MPEBOCXOJCTBO
KUBOTHBIX ¢ reHorurnioMm LGB®® man ocoGsmu ¢ remorumamu LGB u
LGB"® 110 0CHOBHBIM ITOKa3aTeIsIM MOJIOYHON MPOIYKTHBHOCTH: YOI — Ha
108,4-259,4 xr, KOJIMYECTBY MOJIOYHOTO xupa — Ha 4,0-10,5 kr, 6eIKOBOMO-
nouHocTH — Ha 0,02-0,04% u xommaecTBy MOJIO4HOTO Oenka — Ha 5,0-11,3 kr.

JlOCTOBEpHBIX pa3nuuuid MEXAY IOKa3aTelsIMM MOJOYHOW MPOILyK-
THBHOCTH KOPOB C Pa3IMYHBIMHU T'€HOTHIIAMH 110 TeHY MPOJAKTHHA TI0 Tpe-
el maktaru B OAO «ArpokoMOMHAT «CKHIEIBCKUN» HE YCTAHOBJIEHO.
Onuako x*uBoTHbIe ¢ renotunom PRLP® npeBocxommu cBoux cepeTaumI ¢
resorunamu PRLA u PRL*® o yaoro Ha 37,0-123,7 Kr, KOJIU4YECTBY MO-
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JIOYHOTO kupa — Ha 1,5-3,3 Kr u KomudecTBy MoJlouHOTO Oenka — Ha 1,4-4,3
kr (P > 0,05).

AHann3 MOJIOYHOH MPOAYKTUBHOCTH Y H3Y9aeMOTO IOTOJIOBbS KOPOB
C Pa3IMYHBIMA T€HOTHIIAMH TI0 TeHY MPOJIAKTHHA CBHIECTEIHCTBYET O Ooee
BBICOKOM YZO€, KOJIMYECTBE MOJIOYHOTO XHpa M Oelka y KUBOTHBIX, UMe-
foumx B resorumne amwens PRLE.

3akarouenue. 1. Pe3ynpraThl McceOBaHUI CBUICTEIBCTBYIOT O BO3-
MOKHOCTH TIPOBEICHUS CEICKIUH KPYITHOTO POraToro CKOTa Ha MOBBIIICHUC
YacTOTHl BCTPEYAEMOCTH aJLICIIS LGB®. YcraHoBiIeHO, YTO KHBOTHBIC C Te-
notunom LGB®® cymecteenno mpesocxomumu kopos ¢ reHoturnom LGB u
LGB 110 y/1010, 6€IKOBOMOIOYHOCTH U BEIXOY MOIIOYHOTO OEIKa.

2. Ha ceromHsmHMiA IeHb y YYCHBIX HET €IWHOTO MHEHHS O BIUSHUU
TOTO WJIM WHOTO aJUIelis TeHa TMPOJIaKTHHA Ha TI0Ka3aTeld MOJIOYHOU TPOIyK-
TUBHOCTH KPYITHOTO POTaTOro CKOTa. YacToTa BCTPEYaeMOCTH ajUieliei PRL*
u PRLE kose6ercs oT HU3KOM 10 BBHICOKOH B 3aBUCHMOCTH OT nopoasl. Tem
Ba)KHEEC YCTAHOBHUTH BIMSHIE T'€HA MPOJAKTHHA Ha XO3SHCTBEHHO ITOJIC3HBIC
MIPU3HAKH TOPOJ KPYITHOTO POTAaTOro CKOTa, pa3BOAMMEIX B PecmyOmmke be-
JIapYCh, [T COBEPIICHCTBOBAHMS TPOLIECCa CEJICKIIMHU TIPH paboTe ¢ HUMH. A
reH npoJiakThHa, kak JJTHK-Mapkep MoI0uHON MPOJYKTUBHOCTH, MOYKET CITY-
JKHUTh JIOMOJHUATEIBHBIM KPUTEPHEM IIPU OTOOPE KUBOTHBIX.
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HNCIIOJIb30BAHUE 'EHA TOPMOHA POCTA
B CEJIEKIIMU KPYIIHOI'O POTATOI'O CKOTA

0. A. Ennmko, H. H. Ilemko

YO «I'pogHeHCKuil rocy1apcTBEHHBIHN arpapHblii YHUBEPCUTET»
r. I'ponHo, Pecnybnuka Benapych

(Pecny6nuka Benapycs, 230008, r. ['poano, yin. TepemkoBoit, 28
e-mail: valik-11@mail.ru)

Knrouesvie cnoga: zen copmona pocma, MOI0YHAS NPOOYKMUBHOCMb, KPYN-
MBI PO2Amblil CKOM.

Annomayua. B nonynayuu xopog 6enopycckou uepHo-necmpoii nopoobsl
yemanosnen nonumopusm 2ena 2opmona pocma (GH). Boisenensi cenomuns: GH™,
GH" u GHYV. Onpederena uacmoma ecmpeuaemocmu arneneii u 2eHoMuNos no
2eHy 20pMOHa pocma. H3yuena MONOUHAA NPOOYKMUBHOCMb KOPOS ¢ PA3IUYHbIMU
2EHOMUNAMU NO 2eHY 20PMOHA POCMA. YCMAHOBNEHO NONONCUMENbHOE GIUAHUE
amrens GH" na nokasamenu monounoii npodykmueHocmu y Kopos.

USING OF GROWTH HORMONE GENE IN CATTLE SELECTION
O. A. Epishko, N. N. Peshko

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: valik-11@mail.ru)

Key words: growth hormone gene, milk production, cattle.

Summary. In the population of cows of the Belarusian black-motley breed, the
polymorphism of the growth hormone (GH) gene has been established. The geno-
types GHLL, GHLV and GHVV were identified. The frequency of occurrence of al-
leles and genotypes by the growth hormone gene was determined. The milk
productivity of cows with different genotypes for the growth hormone gene was
studied. The positive influence of the GHL allele on milk productivity in cows was
established.

(Ilocmynuaa 6 pedaxyuro 29.04.2017 2.)

Beenenue. IlpoBesieHne CEeIeKINOHHO-TITIEMEHHONW paboThl U ee -
(PEeKTUBHOCTh B MOJIOYHOM CKOTOBOJICTBE 3aBHCHT OT MHOTUX (aKTOPOB:
TEXHOJIOTHYECKUX (YCJIOBHSI COAEpKAHUS, ONTUMAIBFHOE KOPMIICHHE), Cpe-
JIOBBIX (CO3[aHME YCIOBHH [T MPOSBICHNS TCHOTHIIA B (peHOTHUIIE) U TeHe-
THYECKHX (MOJydEeHHE XKUBOTHBIX C BBICOKMM HACIEIACTBEHHBIM IOTEHIIHA-
som). [TosTomMy B Hacrosiiee BpeMs IIeMeHHast paboTa Hapsity ¢ TpaJuliH-
OHHBIMHM METOJIaMH JIOJDKHA BKJIIOYATH JIOCTHIKEHUS B 00JIACTH T'€HETHKU U
OMOTEXHOJIOTUH KUBOTHBIX.
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T'opMoH pocTa — BaKHEHIIMH PETYJIATOP COMATHYECKOTO POCTA KHU-
BOTHBIX, OOJIaAONINH JTAKTOTCHHBIM M XHPOMOOMIN3YIONINM JAEHCTBHEM
[1]. T'en ropmona pocra (GH), pacnonoxennsiit Ha 19-it xpomocome, oka-
3bIBaeT OOJBIIOE BIMSIHUE HA PETYJISIIHIO CHHTE3a OCIIKOB, AEIEHHUE KIETOK,
POCT OpraHu3Ma, IPOLECChl MOOMIN3AIMHN KHUPA U XapaKTEPU3yeTCsI IaKTO-
TeHHBIM JeiicTBHEeM [2]. YcTaHOBICH NOMMMOP(HU3M B TSATOM 3K30HE I'eHa,
cBsi3aHHBIA ¢ TpaHcBepcuel C-G, uro oOyciaBIMBaeT aMHHOKHCIOTHYIO
3aMeHy JIeHIMHA Ha BaJHMH B OCJIKOBOM MPOJYKTE I'eHa, YTO oOecrednBaeT
MOBBIIIEHHE TEMIIOB NMPHUPOCTA KUBOH MacChl CEIbCKOXO3IHCTBEHHBIX XKU-
BOTHBIX M MOJIOKOOOPa30BaHUs Y IAKTHPYIOIIUX KOPOB [3].

PsimoM yueHBIX yCTaHOBIICHA CBS3b MOJMMOP(HBIX BapUaHTOB I'€HA
GH ¢ Mon04HOH NMPOAYKTUBHOCTHIO (YIOH, COAEp)KaHUE KHUpa U Oenka B
Mortoke). VBenuuenne kouuentpanuu amtens GH- cpeu momymsimii yia-
3BIBACT HA €TI0 CENEKIMOHHOE npenmymecTso nepex GHY Bapuantom myTem
oOecrieueHHs TTOBBIIICHHOW JIAKTOTCHHOHW (yHKINH [4]. BrisiBneHa cunbHas
TOJIOKHTENbHASL 3aBHCHMOCTh Y05 oT rerotuna GH™- mo cpasmenmio c
resoturiom GH"Y y kopoB ronmTuHO-hpH3CKOil M UepHO-TIECTPOil TOPOI
[5], a y KMBOTHBIX HOJILCKON YE€PHO-NIECTPOM U TONIITUHCKOM MOpoj ycTa-
HOBJICHA TIOJIOXKUTENIbHAST KOPPEIAHS Y05, COIEPKAHUI MOJIOYHOTO JKUpa
¥ MomouHoro 6enka ¢ ammenem GHY [6]. OmHako B HCCIEHOBAHHSX
A. A. HekpacoBa ¢ coaBropamu [7] yka3aHo, uTo OoJiee BBICOKHI ya0H mMO-
JIy4eH OT MepBOTENOK TONITHHCKOI mopost ¢ rerotinom GHYY, a Gonee
HU3KHI — OT cBepcTHHI ¢ renotumom GH'-.

Hannsie O. A. Enumko ¢ coaBropaMu [8] CBUIETENLCTBYIOT O TOM,
9TO B TOMYJSAIMH KOPOB Oemopycckoil yepHO-mectporr mopomsl B CIIK
«O6yxoBo» "actora BeTpeuaemoctn remoruma GH- u GHMY cocrasmia
73,33% u 26,67% COOTBETCTBEHHO, @ YACTOTa BCTPEYAEMOCTH aJLIEIs GH"
uGHY - 0,87 u 0,13. Kak noka3pIBatoT NpOBEJEHHbIE UCCIEIOBAHUS, KOPO-
BbI ¢ TeHoTHoM GH™" iMenn Gortee BbICOKHIA TTOKa3aTeb ynost (Ha 870 kr),
sxupHomosiounoctn (Ha 0,06%) m OGenkoBomosiognoctd (Ha 0,16%) mo
CPaBHEHHMIO C KHBOTHEIMH ¢ reHoTuom GH™Y [8].

Muxaiinosa M. E., benas E. B. u Bosruok H. M. yctanoBunu npeBoc-
XOJICTBO KOPOB YEPHO-TIECTPOH MOPOJsI MHUHCKOH 00JacTH C TEHOTHIIOM
GH" Hax ®uBOTHBIME TOMO3HTOTHBIME 110 amtenio GH" i amemo GHY Ha
108-148 kr. Oxnako kopossi ¢ rerotumoM GH"Y yerymanu ocoGsim ¢ rero-
tunom GHYY 1o BBIXOJly MOJIOYHOTO kupa Ha 16,0 xr [9].

Takum 00pa3oM, MHOTOUMCIICHHBIE HAy4YHbIE HCCIIEJOBAHUS U IIPAK-
THUYECKHH OIBIT MOKA3aJIM BIMSHUE TOPMOHA POCTa HA KOJMYECTBEHHBIC U
KayeCTBEHHbIE TI0KA3aTEeNIU MOJOYHON NPOTyKTUBHOCTU KPYITHOIO POraToro
ckorta. 'eHOTHIIBI TeHa TOPMOHA POCTa MOXKHO NPHUMEHSTh KaK IeHeTHYe-
CKHE MapKephl y/0s, KUPHOMOJIOYHOCTH U OEIIKOBOMOJIOYHOCTH M CEJICK-
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IMOHHBIM ITyTEM 3aKpeIUIATh Hanbonee IEHHBIE U3 HUX B CIEAYIOLINX I0-
KOJICHUSX.

Ieab paGoThi: U3y4NTH BIMSIHUE T€HA TOPMOHA POCTA Ha ITOKAa3aTeNIn
MOJIOYHOH MPOIYKTUBHOCTH KOPOB OETIOPYCCKON YEePHO-TIECTPOH MTOPOIBL.

MaTtepuaa u MeTOAMKA HccjiegoBaHui. OOBEKTOM HAITUX HCCIEN0-
BaHUI1 SIBIUICA TeHETUUECKUH MaTepuan (yIIHOH BBILIUII) KOPOB Oeropyc-
CKOH yepHO-miecTpoii moposl, coaepxamuxcs B KCYII «JxcnepumenTab-
Hast 6a3a «OkTs0pb» BopoHoBckoro paiiona (n=102) 1 OAO «Arpokomou-
nat «Ckunenbckuiiy ['poaHenckoro paiiona I'poaaerckoit o6mactu (n=50).

JHK-nuarHocTuky reHOTUIIOB MO T€Hy TOpMOHa pOCTa MPOBOJIUIH C
HCTOJb30BaHUEM MeToJa monuMepasHoil nenHoi peakuuu (ITLP) u momu-
Mopdu3Ma JUIMH pecTpuKInOHHBIX (QparmenToB (ITIJPD). Snepuyro JHK
BBIJICILSUTH TIEPXJIOPATHBIM MeTooM. OCHOBHBIC PacTBOPHI AJISI BBIICICHHS
JHK, ammumdukanim u pecTpuKIuy rotopmwin mo T. Mannatucy, D. @pud,
Ix. ComOpyky [10]. A ammmdukanun yaactka reda GH ucnonp3oBammi
npaiimepsl:

GH1:5-CCGTGT CTATGA GAAGC -3’

GH 2: 5'—GTT CTT GAG CAG CGC GT —-3".

I P-nporpamma: «I"opsiunii ctapt» — 4 MUH npu 94°C, 35 1uKIIOB:
neHarypamust — 60 ¢ ipu 94°C, omxur — 60 ¢ npu 59°C, cunres — 60 ¢ npu
72°C, noctpoiika — 4 muH npu 72°C. PeakinipoHHast CMECh ISl IPOBEACHMUS
ammmudukanua o reHy GH rorominace B o0semMe 25 MKI M BKIIOYANa
cleayronIre KOMIOHeHTHI: 1,5 Mk O6ydep, 1,5 mxnr MgCL,, 2 Mk dNTP’s,
0,4 MK kaxmoro mpaiimepa, 0,5 mxa Tag-momumepassr, 18,2 mxr H,O, 100-
200 =r/mxn resomuor JIHK. JlnwHa amMmmmudunupoBaHHOTO (parMeHTa —
223 m.o. Ilpu pacuieriennu npoayKToB amiutindukaimu pectpukraszoi Alu
| mpu 37°C Obutn HOCHTU(HUIMPOBAHBI CIEAYIONINE TE€HOTHIIEL: GHYV —
dparment 208 1m.0.; GH"" — dparmentsr 172, 35 mo. GH"Y — ¢parmentsr
208, 172 u 35 m.o.

YacToTa BCTpE4aeMOCTH aJlIeJiel 10 TeHy TOPMOHA POCTa pacCUUTaHa
o popmyne 1 mo E. K. Mepkypsesoii [11]:

pL=2nLL+nLV/2N
qvV=2nVV +n LV /2N 1)
rae pL —wyacrora amrens L;

qV — amnens V;

N — KOJIMYECTBO TOMO3UIOTHBIX MJIU FE€TEPO3UTOTHBIX 0COOEH;

N — oOmias yncineHHOCTh 00CIEIOBAHHBIX KUBOTHBIX;

2N — umcio amresnell JaHHOTO ABYXa/UIEIBHOTO JIOKyca B 0OCIIEmO-
BaHHOW MOMYJISIUH.
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Jns n3ydeHns MOJIOYHOW IPOSYKTHBHOCTH MOJIOIBITHBIE KOPOBHI Oe-
JIOPYCCKOM YEepHO-NECTPOIl MOpPOAB! OBLTH CIPYNIIMPOBAHBI B 3aBHCHMOCTH
OT BO3pacTa: MEPBOTEIKH, KOPOBBI BTOPOTO M TPETHETO OTENIOB. MOIOUHYIO
MIPOJYKTUBHOCTH MOIOMBITHBIX KOPOB OINPEAEIAIN MPH MOMOIIH IpOBEe-
HUSI KOHTPOJIBHBIX JOCHHH. B 00paboTKy BKIIOYaNM TOKa3aTenu MO TeM
XKHUBOTHBIM, y KOTOPBIX IPOJOJDKUTENBHOCTh JAKTAIMM ObllIa HE MEHbIIE
240 nHel, a BO3pacT MpH MEPBOM OTese cocTaBisii 26-30 MecsueB. Y Ku-
BOTHBIX C pa3IMYHBIMM TE€HOTUIIAMH IO H3y4aeMbIM T'€HaM YUYUTHIBAJIU
yJIIOH, coziep)KaHue JKkupa 1 OesKa, BEIXOJ MOJIOYHOTO kupa u Oenka 3a 305
JIHEH JaKTaIuH.

CeneKIIMOHHO-TeHETHYECKHUEe MapaMeTphl OCHOBHBIX XO3SHCTBEHHO-
TIOJIE3HBIX MTPU3HAKOB OINPEACISIIM METOIaMH OMOJIOTMYECKOW CTATHCTHKH B
onucanuu H. A. IlnoxuHckoro [12], ucnonap3ys npu 3TOM KOMIIBIOTEPHYIO
mporpammy Microsoft Excel.

Pe3yabTaThl HccenoBanuii H UX obcy:xaenne. DhdekTuBHOCTE ce-
JIEKIIMOHHO-TIIIEMEHHOHW PabOTHI OKa3bIBAET OOJBIIOE BIMSHHUE HAa MPOAYK-
TUBHOCTH KPYITHOTO POTaTOr0 CKOTa M NMPOM3BOACTBO BEICOKOKAUECTBEHHOM
KMBOTHOBOYECKON MPOIYKIMH. POCT reHeTHYECKOro MoTeHnnana MoJjiod-
HOW TPOJYKTHBHOCTH ITO3BOJIUT IOBBICUTH HApsSAy C yJ0€M M KadeCTBEH-
HBIE TTOKa3aTesld MOJIoKa. BMecTe ¢ TeM MHOTOUYMCIIEHHBIE HAayJYHbIE HCCIIe-
JIOBAaHUS U NMPAKTUYECKHUH OMBIT YKa3bIBAIOT HAa BIMSHHE TOPMOHA pPOCTa Ha
KOJIMYECTBEHHbIE U Ka4eCTBEHHBIC MTOKA3aTeIN MOJOYHOM IMPOIyKTUBHOCTH
KpYITHOTO poraroro ckora [8, 13].

B pesynbraTe Bccie0BaHU yCTAHOBIEHO, YTO COOTHOLIEHHE YacTOT
amens GH™ u GHY B monysin kopos KCYII «JkcnepuMenTaibHas 6asa
«OKT0pb» (pucyHok 1) Haxommmock Ha ypoBHe 0,951 u 0,049, a B rpymme
*uBOTHBIX OAO «ArpoxoM6OuHaT «CKumenbckuin»y (pucyHok 2) — 0,810 u
0,190 cOOTBETCTBEHHO.

AHanu3 pacnpezeneHusl TeHOTUIIOB 110 TeHy FOPMOHA POCTa B IOIY-
nsaun kopoB KCVYIT «OkcnepumenTtansHas 6a3a «OKTOpb» (pUCYHOK 3)
MO3BOJIMJT  YCTAHOBHUTH TIPe0OSalaHle >XUBOTHBIX C TEHOTHUIIOM GH'"
(90,2% wmi 92 romoss) Hajx xuBOTHEIME ¢ remotunoM GHY (9,8% wmm
10 rosnos). YKusotreix ¢ renotunom GHY B mcciemyemoit rpyrme KuBOT-
HBIX HE 00HAPYKEHO.

Cpenu kopoB Oenopycckoit depHo-tiecTpoit mopoasl B OAO «Arpo-
koMOMHAT «CKUAENbCKUI» (PUCYHOK 4) yalle BCTPEYalINCh >KUBOTHBIE C
rerorurom GH"" — 33 ronossr (66%), em ¢ rerorunom GH"Y — 15 ronos
(30%) u ¢ rerorinom GHYY — 2 ronossr (4%).

63



0,190
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Pucynok 1 — YacTtoTa BcTpeuaeMocTu Pucynok 2 — YactoTa BcTpeuaeMocTu
ajulenei reHa TopMOHa pocTa B IOIY- ajulenei reHa TopMOHa pocTa B MOMyJIs-
JSIIUK KOPOB GeI0pyCcCcKOi YepHo- LMK KOPOB OEI0pPYCCKOH YepHO-TIecTpoi
nectpoit moposl (KCYIT «Dkcnepu- mopojisl (OAO «ArpokombunaT «CKu-
MeHTajbHas 6a3za «OKTIOpPEY) JIeTbCKUI»)

9,8‘

90,2
LL mLV mLL mVvv
Pucynok 3 — YacTtoTa BcTpeuaeMocTH Pucynok 4 — YactoTa BcTpeuaeMocTH
TEHOTHIIOB II0 TeHy TOPMOHA POCTa B TEHOTHIIOB 10 TeHy TOPMOHA POCTa B
HOIMYJIALUH KOPOB O€IOPYCCKOM yep- MOMYJIALHUH KOPOB OEJIOPYCCKON YepHO-
Ho-miectpoii nopoasl (KCYII «Jkcme- nectpoii mopoasl (OAO «ArpokoMOUHAT
pumeHTanbHas 6aza «OKTAOpbY), % «Cxupensckuity), %

MomnoyHast IPOXYKTHBHOCTD UCCIICIYEMbIX KUBOTHBIX C Pa3ITHYHBIMU
TCHOTHIIAMH 110 TeHY TOPMOHA POCTa MPeICTaBlIcHa B Tabiumax 1-3.

AHanu3 JaHHBIX TaOnumel 1 cBumeTenbcTBYeT 0 ToM, 4yTo B KCVYII
«JKcrepuMenTanbHas 6asa «OKTIOps» mepBoTenku ¢ rexotunom GH-Y
YCTyIaJu CBEPCTHHULIAM C TEHOTHUIIOM GH" 1o ymoro Ha 55,1 Kr, )KUPHOMO-
smou”ocTtH — Ha 0,04%, KoMMYecTBY MOJOYHOTO XHpa — Ha 3,7 KT, OEITKOBO-
mosounoct — Ha 0,09% (P < 0,05) u xonmuecTBy MOJIOYHOTrO Oenka — Ha
3,5 xr. B OAO «Arpokom6uHat «CKHIETBCKUI YCTAHOBIIEHO MPEBOCXO-
¢TBO kMBOTHBIX ¢ renotunom GH"" u GH" Han MIEPBOTEIKAMHU C TEHOTH-
nom GHYY o ymoto Ha 410,3-436,0 xr, >xupHOMONouHocTH — Ha 0,05-
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0,06%, KonMM4IecTBY MOJIOYHOTO kupa — Ha 17,9-19,4 xr, 6eIKOBOMOIIOUHO-
ct — Ha 0,03% u Konm4ecTBy MoslouHoro Oenka — Ha 14,9-15,9 kr.

Ta6nnua 1 — MomnouHas MPOAYKTUBHOCTH IEPBOTECIIOK € pa3IMdIHbIMU
TCHOTHUIIaMU 10 I'€HY T'OpMOHa pocCTa

I'enorun
KCVII «3xcnepumen- OAO «ArpoxombuHat
TTokazaTenu .
TasbHas 6a3a «OKTIOpH» «CKHIENbCKUI»

GH" GHY GH" GHY GHW
VYnoii 3a 305 nHeit 4634,1 4579,0 5990,5 5964,8 5554,5
JIAKTAlMH, KT +66,5 +137,8 +3(0,9%** +49 3%%* +47,5
KupHomomnou- 3,74 3,70 3,66 3,65 3,60
HOCTb, % +0,01 +0,03 +0,0] *** +0,0]*** +0
Komnuectso mo- 173,4 169,7 219,4 2179 200,0
JIOYHOTO JKUPA, KT +2.,6 +5,4 +], 1 *** £, ] *** +1,7
BenkoBomoiou- 3,22 3,13 3,23 3,23 3,20
HOCTb, % +0,01* +0,03 +0,01** +0,01** +0,005
KomuvectBo Mo- 147,0 143,5 1934 1924 1775
JIOUHOro OeJKa, K& +22 +4.5 +], ] H** +],9%** +1,8

* — meotcepynnosvie paziunus cmamucmuiecku 0ocmogepvl npu P < 0,05
** — mesrcepynnoguie pasnuyus cmamucmudecku docmosephul npu P < 0,01

**k*

— Medcepynnogule pasiuus cmamucmudecku oocmoseprul npu P < 0,001

Tabmmna 2 — MosodHast MpoAyKTUBHOCTE KOPOB C Pa3JIMuYHBIMH T€HO-
THUIIaMH 110 TeHY TOPMOHA POCTa M0 BTOPOH JIAaKTALIUH

I'enotun
KCVII «2Okcnepumen- OAO «ArpokomMOuHAT
TToxazaTenn s
TasbHas 0a3a «OKTIOpH» «CKUIETbCKHI

GHLL GHLV GHLL GHLV GHVV
VYnoii 3a 305 nHei 5180,2 5096,3 6264,9 6196,7 5737,0
JIAKTAIMH, KT +83,4 +331,5 +34, ] *** +£56,3%** +68,0
XKupuomoou- 3,76 3,78 3,66 3,66 3,62
HOCTB, % +0,01 +0,04 +0,0] *** +0,01*%* +0,005
KomnuectBo mo- 195,2 192,9 229,6 226,6 207,4
JIOYHOTO JKHpa, KT +3,3 +13,0 +],4%** +£2,3%%* +2,7
BenkosBoMonou- 3,22 3,22 3,24 3,23 3,21
HOCTB, %o +0,01 +0,02 +0,01* +0,01 +0,015
KomuuectBo Mo- 167,0 163,6 203,1 200,0 183,9
JIOYHOTO OesKa, KT +2.8 +10,2 +],3k** £ Q*** +3,0

* — Meotcepynnosvie paziuyus cmamucmuiecku 0ocmogepuvl npu P < 0,05

*

** — medwcepynnogvie pasnuyua cmamucmuyecku docmogephul npu P < 0,001

N3 manvbIX Tabmuiel 2 BugHO, 9To B KCVYII «OkcnepuMmenTambHas
6asa «OKTAGPB» KOpoBHI ¢ reHotrmom GH™" mmenn ysoif, KomaecTBO Mo-
JIOYHOTO kmpa u Oenka Ha 83,9 kr, 2,3 kT 1 3,4 KT COOTBETCTBEHHO BHIIIIE, a
JKUPHOMOJIOUHOCTh — Ha 0,02% HUXKe, 4eM KHUBOTHBIC C TEHOTHIIOM GH"Y
(P >0,05). B OAO «ArpoxomOuHaT «CKUICIBECKUI» KaK U 110 IEPBOH, Tak
U TI0 BTOPOH JIAaKTallMU KOPOBBI C TEHOTHIIOM GH"" u GH"Y BBICOKOTOCTO-

65




BEPHO MPEeBOCXOMWIH cBepeTHHI ¢ reHotunom GHYY mo ymoro (na 459,7-
727,9) xr, xupHOMonouHOoCcTH (Ha 0,04%), KOJTHMYECTBY MOJOYHOTO KHpa
(ma 19,2-22,2 xr), komm4yecTtBy MoiodHoro Oemka (Ha 16,1-19,2 xr)
(P <0,001), u 6enxoBomomouroctH (ua 0,02-0,03%) (P < 0,05).

Tabnuna 3 — MoJiouHasi IPOTYKTUBHOCTh KOPOB C Pa3IMYHBIMH ICHO-
TUIIAMU [0 TeHY TOPMOHA POCTA MO TPETheH TaKTaluu

I'enorun
KCVII «3kcnepumen- OAO «ArpoxombuHaT
TTokazaTenu o
TanbHas 06aza «OKTIOpb)» «CKUIETbCKUID

GHLL GHLV GHLL GHLV GHVV
VYnoii 3a 305 nHeit 5877,2 5321,8 6461,3 6375,9 5775,5
JIAKTAIMH, KT +88,3** +189,4 +42 0% ** +66,4%*** +35,5
KupHomomnou- 3,78 3,76 3,67 3,67 3,60
HOCTb, % +0,01 +0,03 +0,0] *** +0,01*** +0
Konnuectso Mo- 222,4 200,2 236,9 233,9 207,9
JIOYHOTO JKHpPa, KT +3,6%* +7,2 +],7*** N +1,3
BenkoBomoiou- 3,24 3,21 3,25 3,24 3,21
HOCTb, %o +0,01 +0,03 +0,0] *** +0,01** +0,005
KomuuectBo mo- 190,7 170,9 209,7 206,5 185,1
JIOUHOro OeJKa, K& +3,0%* +59 +],6%** +£2,6%** +1,0

** _ mearcepynnogule paznuyus cmamucmuyecku docmosephol npu P < 0,01

*** _ Meosicepynnosvle paznudus cmamucmudecku oocmosephuvl npu P < 0,001

B KCVYII «OxcnepumenTtanbHas 06a3a «OKTAOpb» MO TpeTbel JaKTa-
LMK KOPOBBI C F€HOTUIIOM GH" umemn yaoi Ha 555,4 kr BhllIe, KOJIUYE-
CTBO MOJIOYHOTO Xupa 1 Oenka Ha 22,2 kr u 19,8 kr Gosblie, 10 CPAaBHEHUIO
C TeTepO3UIOTHBIMH [0 T€Hy TopMoHa pocta kuBOoTHEIMH (P < 0,01). Ilo
YPOBHIO OETKOBOMOJIOYHOCTH U SKHPHOMOJIOYHOCTH Y KOPOB HCCIIEIyEMbIX
TPyNI pa3auyus OblM He3HaunTedbHBI U cocTaBmian 0,02% u 0,03% coot-
BercTBeHHO (P >0,05). B OAO «ArpoxoM6uHaT «CKHICIBCKUID) HAINYHE Y
xopoB anens GH" rakke 0becIeunio yBeauueH e Mokasareneil MOIOYHOI
MIPOJyKTUBHOCTH, B OTJIMYME OT XXKMBOTHBIX, HE UMEIOIINX JIAHHOTO aJljIens.
Tak, ocobu ¢ resorumamu GH"" u GH" xapaxrepusosamucs Goree BbIico-
KAM yI0eM, XKHPHOMOJIOYHOCTHIO, KOJIMUECTBOM MOJIOYHOTO JKUpa, OeJIKo-
BOMOJIOYHOCTBIO W KOJUYECTBOM MOJOYHOro Oenka (Ha 600,4-685,8 K,
0,07%, 26,0-29,0 xr, 0,03-0,04% u 21,4-24,6 KT COOTBETCTBEHHO), TIO CPaB-
HEHUIO C KOPOBaMU C TEHOTUIIOM GHYY (P<0,01; P<0,001).

3akiroyenue. TakuM 00pa3oM, YCTAHOBJICHO IMOJIOKHUTEIHLHOE BIIHS-
uue amiens GH- Ha mokasaTenu MOJOYHOM MPOTYKTHBHOCTH KPYITHOTO
poratoro ckota. IlomydeHHBIE pe3ynbTaThl CBUAETEIBCTBYIOT O TOM, HTO
ucnonszoanre JIHK-nmuarHocTHku 1o reHy ropMoHa pocTa B CEJIEKI[MOH-
HOM mporecce u 0TO0p KUBOTHBIX-HOCHTENEH xenaTenpHoro amrens GH"
MIO3BOJISIT OBBICUTD YJIOH, @ TAK)Ke KOJIMYECTBO MOJIOYHOTO JKUpa U Oernka.
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2_ ®I'BHY Bcepoccuiickuii Hay4HO-UCCIIEN0BATENbCKUI UHCTUTYT
TEHETUKU U Pa3BEICHH CEIbCKOXO035ICTBEHHBIX KUBOTHBIX

Knrwueswie cnosa: norumoppusm, een, I[P, MSTN, TG5, CAPNL1.

Annomayusn. Ha s¢ppexmusnocms npouzso0cmea npooyKyuu HeusomHo800-
cmea OKA3bIBAIOM GIUHUE MHONICECME0 (DAKmMopos, 0OHUMU U3 Haubolee 3HAYU-
MENbHBIX AGNAIOMCSL 2EHEMUYECKUTT NOMEHYUAL HCUBOMHBIX, UCNONb3YEMbIX 6 Nile-
Mennou pabome, u onpedelennvle yciosus kopmaenus. Hcnonvzosanue ungopma-
musHwix [JHK-mapxepos nossonsiem eecmu omoop 6 panHem 8o3pacme no npusHa-
KaMm, CYeNnieHHbIM C NOIOM UL NPOSGISIOWUMCI 8 3DENOM 603pACHe, d MAKJICe Xd-
PAKMepU3VIOUWUMUCS NOTUSEHHOU NPUpoool Haciedosanus. B kauecmee nosuyuon-
HbIX U YYHKYUOHANLHBIX 2eHO6-KAHOUOAMO8 CEA3AHHBIX C KAYECMEOM MCA Mbl PAC-
cemompenu 2envt MSTN, TG5, CAPNL y mscubix nopod kpynHo2o poeamozo ckoma
benapycu.

Hsyuen nonumopguszm 2enos, KoOmopwlil 6blsIGUN PA3IUYUSL 6 COOMHOUUEHUU
NPEOnOUMUMENbHbIX 2EHOMUNOG ) ACUBOMHBIX AOEPOUH-AHEYCCKOU, TUMYSUHCKOU U
2epeopockoil nopod. Haubonvuias KOHYeHMpayus sHceramenvHuix aiieiel no ze-
nam CAPNI u TG nabarodarace y srcugomuvix abepOuH-auneycckoti nopoosi. Myma-
yus 6 cene MSTN npucymcmeosana moavko y HCUGOMHbIX AGEPOUH-AHESYCCKOU No-
POObI, Y JHCUBOMHBIX OPY2UX NOPOO MYMAYULL NO OAHHOMY 2€HY HE BbISGILEHO.

POLYMORPHISM OF GENES MSTN, TG5, CAPN1 AT MEAT
BREEDS OF CATTLE OF BELARUS

Epishko O. A%, Sonich N. A%, B. K. Pestis®, T. I. Kuzmina?,
Peshko V. V., E. C. Cheburanoval, E. A. Mancevich?

! _ EI «Grodno State Agrarian University»

(Belarus, Grodno, 230008, 28 Tereshkova st.

e-mail: labgen@mail.ru )

2_ All-russian research institute of genetics and breeding farm animals
(St. Petersburg, Russian Federation)
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Summary. On production efficiency of production of livestock production af-
fect a set of factors, one of the most considerable is the genetic potential of the ani-
mals used in breeding work and particular conditions of feeding. Use of informative
DNA markers allows conducting selection at early age on signs, linked to a floor or
shown at mature age, and characterized by the polygenic nature of inheritance. As
positional and functional candidate genes of the bound to quality of meat, we con-
sidered genes of MSTN, TG5, CAPN1 at meat breeds of cattle of Belarus.

Polymorphism of genes, which revealed distinctions in the ratio of preferable
genotypes at animals Aberdeen - Angus, limuzinsky and gerefordsky breeds, is stud-
ied. The greatest concentration of desirable alleles on genes of CAPN1 and TG was
observed at animals Aberdeen - the Angus breed. The mutation was present at a
gene of MSTN only at animals Aberdeen - the Angus breed, at animal other breeds of
a mutation on this gene is not revealed.

Beenenne. Pazpenennem mscHoro ckora B Pecrrybimke bemapycs 3a-
HUMAIOTCs 263 CeNnbCKOXO3SMCTBEHHbIE OpraHu3anuu, B 231 ckor coapep-
JKHUTCS Ha OTICNBHBIX (pepmax.

YcKopeHHOE pa3BHTHE MICHOTO CKOTOBOJCTBA CETOIHS CIEAYET pac-
CMaTpHUBaTh Kak MpobsieMy roCcyJapCTBEHHOTO 3HaYCHHUS, peIIeHHe KOTOPOoi
MTO3BOJIUT HAay4yHO, 0OOCHOBAHHO M B MHTEPECax BCEro HACEIECHUS B Iepc-
MEKTHUBE YIOBJIETBOPHUTH IUIATEKECIIOCOOHBIH CIIPOC HAa TOBSIIUHY 38 CUET
OTE€YECTBEHHOTO Npon3BoAcTBAa. OOBEMBI peanu3aliil KPYIMHOTO POraToro
CKOTa Ha y0Oil COKpAIAIOTCsl U MEPCIEKTHB UX POCTa B OirpKaiiiiee Bpemst
0e3 MpUMEeHEHUs! KapJMHAIBHBIX Mep He oXuaaercsi. VIcTOUHMKOM HOCTyII-
JICHHS TOBSIMHEI B CTPaHEe OCTA&TCSI MOJIOYHOE YKHBOTHOBOJCTBO [ 1], T03TO-
My CETOIHS B CTpaHe BeAeTcs Ooibplnas padoTa 1o HapallMBaHUIO MSICHOTO
MOTOJIOBES B cTpaHe. OMHAKO pa3BUTHE MICHOTO CKOTOBOICTBA IPEIycMar-
pHUBacT HE TOJBKO YBETUYEHHE 00HEMOB IMPOU3BOJICTBA MsICa, HO U yIydIlle-
HHUE €ro KauyecTBa.

Ha s>¢dexTrBHOCTS MPOU3BOACTBA MPOIYKINH >KUBOTHOBOJICTBA OKa-
3BIBAIOT BIUSHHE MHOXECTBO (DaKTOPOB, OJHUMH W3 HanOoiee 3HAUYNTelb-
HBIX SIBJISTIOTCS] TEHETHYIECKUH ITOTEHINAJ )KHBOTHBIX, HCIIOJIB3YEMBIX B IIJIE-
MeHHOI1 pabote [2, 3], u onpeneneHHbIe YCIOBHUS KopMieHus. [ eHeTHUeckoe
YCOBEPIICHCTBOBAHNE CYIIECTBYIONINX MOPOJ KUBOTHBIX — JUTUTEIHHBIN U
TPYAOEMKHH TpoIiecC, T. K. OONBIIMHCTBO SKOHOMHUYECKH 3HAYMMBIX IOKa-
3areneil UMEIT MOIUTeHHYIO NMPHUPOAY, T. €. ONPEACIIAIOTCS MHOTUMH T'eHa-
MU. MapkepHas celeKlusi B KayecTBE JOMOJIHUTENILHOIO METOJa MOXKET
CTaTh MOIIHBIM WHCTPYMEHTOM CEJICKIIMOHHOTO OTOOpa KMBOTHBIX, Xapak-
TEPU3YIOILKXCSA BHYTPUMBIILIEYHBIM HAKOIUIEHUEM >XKupa. B MscHOM ckoTo-
BOJICTBE T€HETUUYECKOE YIy4llIEHHE MPOU3BOAUTENEH BO3ZMOXKHO MO Halpas-
JICHUsIM: OTOOp OTLIOB M Mareped Kak Oblka, Tak ¥ KOpoBbl. IIpumeHeHue
MapKEpHOH CENEKITNH BO3MOXHO MO KAXKAOMY U3 HUX C LEIBI0 COKPALICHHUS
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BPEMEHHOTO MHTEPBAJa Ha BBISBICHHUE )KUBOTHBIX-HOCHTEINCH KETaTeIbHBIX
ayuteneit Mo KOHTPOJIMPYEMBIM WM YIydlIaeMbIM Ipu3HakaMm. Mcmonp3oBa-
Hue mHpopmatuBHEIX JIHK-MapkepoB mo3BoisieT BECTH OTOOp B paHHEM
BO3pacTe MO NpPH3HAKaM, CICIUICHHBIM C ITIOJIOM I HPOSBISIOIINMCS B
3peNoM BO3pacTe, a TaKXKe XapaKTEPHU3YIOUIMMCS IOJIMT€HHOM Mpuponoit
HacnenoBaHus [4]. MuoctaTuH — OeloK, MOJABISIOMNAN U30BITOUHBI POCT
MBIIIEYHON TKaHU. OOpa3yercsi B MBIIIIAX KUBOTHBIX, 3aT€M BBIJIENSECTCS B
KpOBb, OKa3bIBasi CBOE AEHCTBHME Ha MBIIIIIBI 332 CUET CBA3BIBAHUA C PELeln-
topamu ACVR2B (activin type II receptor). MuOCTaTHH aKTHBEH B MBIII-
11aX, UCIOJIb3YEMBIX Ul ABHKEHUS (CKEJETHBIC MBIIIIBI) 10 U MOCIE POXK-
JeHUs. DTO OOBIYHO OTPaHMYMBAET POCT MBIIIL, TAPAHTHPYS, YTO MBIIILIBI
HE CTaHOBSTCSI CIIUIIKOM OOJIBIINMH.

U3zBectHa myranus reHa muocraruda (MSTN) — nt821(delll), koro-
past IPUBOAMT K yCWICHHOMY (JOPMHPOBAHUIO MBIIIEYHOH Macchl ((heHOMeH
«IOBOMHOW MYCKYNIaTypbl»). MyTalun, KOTOpbIE YMEHBIIAIOT IPOU3BOACTBO
MHOCTATHHA, MPUBOAAT K UPE3MEPHO OBICTPOMY POCTY MBIIIEUHOHN TKaHU
(peroTnn mBoitHON Myckynarypsl). OQHAKO pa3BHTHE ABOIHON MycKyia-
TYpPBI CBA3aHO C TAKMMH HETaTUBHBIMH TTOCJICACTBHAMH, KaK CHIDKCHHE POXK-
JTAEMOCTH U 3aTPYIHECHHUS IIPU OTedIe.

B xauecTBe NO3UIIMOHHOTO U (QYHKIIMOHAJIBHOTO T'eHa-KaHANWATa, CBSI-
3aHHOTO C Ka4eCTBOM MsCa, paccMarpuBaercsi reH tupeornobynuna (TG5H),
HaXOJISIUKCS B 00JIaCTH LIEHTPOMEPHI XPOMOCOMBI 14 KpYIHOrO poratroro
ckora. TG5 — IIMKONMPOTEHH W MPEALIECTBEHHUK TUPEOUIHBIX TOPMOHOB
TPUHOATUPOHNHA U TETpaloATEepaHNHA, KOTOPHIE Y4acTBYIOT B 0Opa3oBa-
HHUHM JKUPOBBIX KJIETOK U MPaMOPHOCTH. TOUYHBIH MEXaHU3M BIMSHHS TTOJHU-
Mopduszma rena TGS Ha GopMHupoBaHNE KaUECTBEHHBIX MTPU3HAKOB MSCHOM
MIPOYKTUBHOCTH €€ HE U3BECTEH, HO YCTAHOBJICHA CBSI3b €TO BAPHAHTOB C
MPaMOpPHOCTBIO, B YaCTHOCTH, COJEp)KAaHHEM BHYTPUMBIIICYHOTO JKHUpPA B
JUTMHHeN e mbluie cnunsl [S]. UccnenoBanusi, npoBeA€HHbBIE Ha TPYINax
CKOTa aHT'YCCKOH M IMIOPTTOPHCKOM MOPOJ, B KOMMEPYECKUX JIMHHUAX CKOTa,
a Take B TPYMIax CKOTa MOpoAsl Bary, mokasanm, 4TO CKOT, TOMO3HUIOT-
HBIH WK TeTepo3uroTHei mo amwiemo T (reHotunsl TT wmu CT) ckot ot-
nn4gaeTcs 0oJiee BBHICOKOH MPaMOPHOCTBIO IO CPAaBHEHHIO C KHBOTHBIMH,
HECYIIMMH TeHOTHI roMo3uroTHEIH 1o amenmo C (rerotun CC). B rpymmax
CKOTa MOpo/bl Bary paznuuus B CTENEHH MPaMOPHOCTH MEXIY TOMO3HUTOT-
HBIME reHoTHnamu gocturana 14-20% [1, 6].

Eme ogHMM mMOTEHIMAIBHBIM T€HOM MSCHOM NPOAYKTHBHOCTH pac-
cmatpuBatoT reH kanprnactatud (CAPN1) — Oeok-MHTHOUTOP aKTHBHOCTH
KaJbllanHa. DTOT OEJIOK y4acTBYET B MPOLIECCE PErYJSILUU [TPOTEO0IHN3a MPpH
CO3pEBaHUM MsICa, CIEHU(PUYHO yrHeTas NPOTEOJIMTHYECKYI0 aKTHBHOCTH
KanbnanHoB. KanbnactaTuH-KajbllanHOBAsE CUCTEMa YBEIMYMBACT HaJEXK-
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HOCTh KOHTpous. KanprnacTaTiH He TOJNBKO MHIMOMPYET aKTUBHOCTH Kallb-
IIanHa, HO M €T0 3aBs3bIBAEMOCTh C MeMOpaHaMu. MyTanus TeHa Kajablau-
Ha, KapTHPOBAHHOTO Ha 29 XpOMOCOME KpPYITHOTO pOraToro CKoTa, Ipea-
CTaBJIeHA MTOUMOPGU3MOM 2 HYKICOTHIOB, 00yCIaBINBAIOIINM aMHHOKHC-
JIOTHYIO 3aMeHy (TJIMIWH/aJlaHUH) U MPHUBOMALINM K 0OJiee BBICOKOH HEX-
HOCTH MsIca 110 CPaBHEHHIO C TIHIMHOBEIM aytenem (> 30%) [7].

Vcnionp3oBaHNe IeHOB-MapKepOB IO3BOJSET H3ydaTh, KOHTPOJIUPO-
BaTh M NPOTHO3MPOBATh Ba)KHBIE MapaMeTphl y XKHMBOTHBIX. K reHam-map-
kepam MscHod npoxyktuBHOCTH oTHOCAT MSTN, TG5, CAPNI1. Ycranos-
JICHO BIIMSIHUE T'CHOTHUIIOB 10 TeHaM Ha (DU3UKO-XUMHYECKHE IOKa3aTesln
HEXKHOCTH MsAca IIpH co3peBaHHU. OTMedaeTcs, YTO T'€Hbl MHOCTAaTHHA,
KaJbllanHa, KaJbIIaCTaTHHA OTBETCTBEHHBI 32 (OPMHUPOBaHHE HEKHOCTH
Mmsica.

Heas padorei: m3yunts noaumopdusm reaoB MSTN, TG5, CAPN1 y
MSICHBIX ITOPOJ KPYITHOTO poraroro ckota bemapycn.

Marepuan u MeroaMka ucciaeaoBanmii. VccnenoBanus npoBoau-
JUCh Ha 0a3e 0TpaciIeBoil HaydYHO-UCCIIenoBaTeIbCcKoi adopartopun «JHK-
Texaosoruii» YO «I'TAVY». B kauecTtBe 00BEKTa HUCCIIEAOBAHNIN HCIIOJIB30-
BaJM KPYNHBIH POTATBIl CKOT aOepaMH-aHTYyCCKOH, JIyMY3HHCKOH M Tepe-
¢dopackoit mopox, coxaepxaniuxcsi B8 OAO «Arpo-MoTtonb» MBaHOBCKOTO
paiiona bpectckoit obmactu, YCII «Hossrii [IBop-Arpo» CBucCIOYCKOTO
paiiona I'pognenckoii obmactu, CIIK «O3epanckuii» MocToBckoro paiioHa
I'pomnenckoit obmactu, PCYII «I'pomgHeHckoe muiemnpenmnpustuey. s
n3yuenus nomumopguszma reaoB MSTN, TG5, CAPN1 npoBenu reHOTHITH-
pOBaHHE XHUBOTHBIX 10 pa3padoranHoil Meroauke [ILP-IIAP® ananmsa c
HEKOTOPBIMU MOJU(PUKALMSIMU TEMIIEPATYPHBIX U BPEMEHHBIX PEKUMOB.

B xauectBe 6monpob st nmpoeenenus JJHK-TecTHpoBaHUs HCHONIB30-
Bayii OMOJIOTHUECKUI MaTepHai B BUe TKaHH (YIIHOH BeIIHIT). B mponecce
B3ATHS KaXAYI0 NpoOy MOINMCHIBAIM WHIAMBHUAYalbHbEIM HoMepoM. JITHK
BBIJICIISITH TIEPXJIOPATHBIM METOIOM.

Jis  numarHoctukd  ToueyHod wmyrtammum  MSTN  ucmonb3oBanu
npaiiMepsl:
MSTN - 1: 5' GGG GGG GAG AGATTT TGG GCT TGATTG TGA -3,
MSTN - 2: 5' GGG GGG GTG CAATAA TCC AAT CCC ATC CAA - 3.

Jlist TUarHOCTUKK ToYeYHOM MyTaruu T G5 HCnosib30Baiy npaiMeps:

TG5-1:5 GGG GAT GAC TAC GAG TAT GAC TG -3,

TG5-2:5" GTG AAAATCTTGTGG AGG CTG TA -3

Jns nuarnoctuku ToueuHod mytarmn CAPNIL mcronb3oBaiu mpaii-
MEpBIL:

CAPN1-1:5"TCT TCT CAG AGA AGA GCG-CAG -3,

CAPN1 - 2:5' CTG-CGC-CAT-TAC-TAT-AGA-TC - 3".
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I P-anamn3

BBIIIOJIHAIIA COTJIACHO IPOTOKOJIY, NMPEACTABJIEHHOMY B

TabmuIe.
PearenTsl KonuenTpauus Ha 1 npo6

MSTN TG5 CAPN1
dH,0 JTo 20 MKa Jlo 25 MK Jlo 10 Mk
dNTP 2,0 MM 2,0 MM 0,8 MKJI
MgCl, 1.5 MM 1.25 MM 1 M
Bydep 1x 1x 1x
Taq mommmepasa lea. lea lea.
MSTN -1 15-25 1M 15-25 1M 15-25 1M
MSTN -2 15-25 1M 15-25 tM 15-25 1M
Ipo6a IHK 100-200 ur 100-200 ur 100-200 ur

Pexxum ammudukannn MSTN:

x1: 94°C — 4 mun

x40: 94°C —30 ¢, 68°C —30 ¢, 72°C-30 ¢
x1: 72°C — 5 muH.

I P-mpoaykT

T'enorunn AA

=119 bp,

T'enotun BB = 108 bp,
I'enotun AB = 119/108 bp (pucysoxk 1).

M 1 2 3 4

5 67 8 9 10 11 12 13 14 15 16 17 18 19

Pucynok 1 — Dnekrpodoperpamma TEXHUUECKOTO Pe3yiibTaTa
MIPEeATIOKEHHOTO crtocoba uaeHTugukanuyu mytanuy reaa MSTN,
aCCOLIMMPOBAHHOTO C MSICHOM IPOAYKTUBHOCTBIO KPYITHOTO POraToro CKOTa
Ha ocHoBe I111P-anamm3a

[Noscuenue k puc. 1. O603HaUCHNS:

M — IHK-mapkep 50bp (OO «IlIpaiimtex», benapycs),

1-18 — renotum AA,

19 — renorun AB.

Jerekunto pe3yapratoB II1[P-anamuza MSTN ocyriecTBisiin MeTo-

JIOM TOPH30HTAIBHOTO 3JeKTOpodopesa B 3% arapo3Hom rene B TBE Oyde-
pe npu YD-cBeTe ¢ HCIOIb30BaHUEM OPOMUCTOTO ATHIHS.
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Pexnm ammmndukarym TG:

x1:94°C - 4 MMH;

x31: 94°C — 1 mun, 57°C — 1 mun, 72°C — 1 mum;

x1: 72°C — 4 v

Ha stane [1IP® npumensiercs sHAOHYKIea3a pectpukiun — Psul, ¢ re-
Hepamumel TeHOTHI criennduueckux dparmentos: TT (Hopma) = 473/75 bp;
CC (cnocoOcTBYeT HAKOIUICHUO BHYTPUMBIIICYHOTO Jkupa) =295/178/75 bp;
CT (openpacmonoxkeH K HAKOIUICHHIO BHYTPHMBILICYHOTO KUpa) =
473/295/178/75 bp (pucyHok 2).

1 2 3 4 5 6 M 7 8 9 10 11 12

PucyHok 2 — DnekrpodoperpamMmma TEXHHYECKOTO pe3yybTaTa
MIPEUTOKEHHOTO CcIIoco0a omnpeneneHus reHa TupeorodynuHa (TGS)
Y KPYITHOTO POraToro cKoTa MsCHOTO HalpaBJICHHS

[Mosicnenwne k puc.2. O603HaAUCHHUS:

M — JITHK-mapxkep 50bp (010 «IIpaiimTex», benapycs),

1,2,5,6 — renorun CT,

3,4,7,8,9,10,11,12 — resorun CC.

Pexum ammmngukarm CAPN1:

x1:93°C — 5 mun, 93°C — 1 mun, 59°C — 1 Mun;

x1:72°C — 1 mun

x35, 72°C = 5 mun

12°C — ynepxanne.

Ha otane IIJIP® npumeHsercs >SHOOHyKJI€a3a pPECTPUKLIUU —
Psy | Tth11ll) c renepammell TEHOTHN CHEIMPUUECKAX (PPArMEHTOB:
AA — 341 bp, GA — 341/195/146 bp, GG — 195/146 bp (pucyHok 3).
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M 1 2 3 4 5 6 7 8 9 10 11 12 13

Pucynox 3 — DnekTpodoperpaMma TEXHHYECKOTO Pe3yJibTaTa
NpeAIoKeHHOro criocoda uaeHTudukanuu myramu rera CAPN1:
ACCOIIMHUPOBAHHOTO C MACHOM MPOIYKTUBHOCTBIO KPYITHOTO POTaTOro CKOTa
Ha ocHoBe II1P-ananm3a

IMosicuenue x puc. 3. O603HAUCHUS:

M — ITHK-mapkep 50bp (OJ1O «IIpaiimrex», benapycs),

2,3,3,5,6,7,8,9,10,11,13 — renotun GA,

12 — renorun AA.

PesyabTarsl ucciaenoBanuii u ux odcyxnenue. B pesynbrare npose-
JCHHBIX HWCCIECNOBAaHUN BBISBICH MOJMMOPQH3M IO TE€HaM MHOCTaTHHA
(MSTN), tupeornodynuna (TG) u xanpnacrariuaa (CAPN1). Ananus momy-
YEHHBIX PE3YJIFTaTOB IMOKA3aJ Pa3lIniisl B COOTHOIICHUU Pa3HBIX TCHOTH-TIOB
Y JKUBOTHBIX a0epIUH-aHT'YCCKOH, JIMMY3UHCKOH U repedopICKOi MopoI.

Y JKUBOTHBIX abepaUH-aHT'YCCKOW MOPOIBI YacTOTa KeJATeIbHbBIX T'e-
Hotunos rera MSTN* cocrasuma 98%, [P U3yYEHUH monumopdusmMa y
JKHBOTHBIX JTUMY3UHCKON U repehOpCKOi MOPOIbI HE BRISBICHO HHU OJHOTO
YKMBOTHOTO C MYTaHTHBIM ajuiesneM 1o reny MSTN.

AHanu3 )XMBOTHBIX abepauH-aHrycckoil nopossl o reny CAPNL Bbi-
ssun Hammune reHotnmios CAPN1A — 20%, CAPN1%* — 65%; CAPN1® —
15%, y TMMy3WHOB TIpeoOIiaiay KHUBOTHBIE ¢ TEHOTUIIOM CAPN1®A — 56,4%,
a KOHLIEHTpaLusl T€eHOTHIIOB CAPN1%* u CAPNlGG, cocraBuia 36,6% u 7%
COOTBETCTBEHHO. Y JKHBOTHBIX TepedopICKOil MOPOIbI YaCTOTa BCTPEUYAEMOCTH
rerotua CAPN1”* cocrasuia 46%, CAPN1®” — 51%; CAPN1%C — 3%.

Cpenu HCCIEOBAaHHBIX JXKHBOTHBIX a0EpIWH-aHI'YCCKOW MOPOJBI IO
reny 1G pacmnpesieneHne TEHOTUIIOB OBLIO CIICIYFOIIUM: TG — 44,5%,
TG - 52,8% wu Bcero 2,7% XUBOTHBIX OBLIA C T€HOTHUIIOM TG™. V %u-
BOTHBIX I'epeOpACKOI MOPOIBI YaCTOTHI BCTPEUAEMOCTH OBLIH CIIETYIOIH-
mu: TGS — 68%, TG" — 32%, y mumysunos: TG — 54%, TG" — 46%,
KHBOTHBIX C TEHOTUIIOM TG'' He BBISBICHO HH y KHBOTHBIX JINMY3HUHCKOM
MIOPOJIBI, HA Y KUBOTHBIX OPOHI Tepedop.
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3akmaiouenue. Takum 00pa3oM, pe3yabTaThl UCCIEIOBAHUN TOKA3aH
pasnM4us B COOTHOIICHHH MPENIOYTHTEIBEHBIX T€HOTHUIIOB Y >KHBOTHBIX
abepInH-aHTYCCKOH, TUMY3WHCKOW U repedopackoii mopoxa. Hambompmas
KOHIICHTpaIus xenatenbHbIX aymreneid mo reraM CAPN1 u TG mabmrona-
JIach y JKMBOTHBIX a0epauH-aHTycCcKod mopoxasl. Myrarus B rene MSTN
NPUCYTCTBOBAJIA TOJBKO Y JKUBOTHBIX aOepAMH-aHI'YCCKON IOPOABL, y XKH-
BOTHBIX JAPYTUX HOPOJ MYTallMH IO JAHHOMY T'€HY HE BBISBIICHO.
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AnHnomayus. Ycmanosneno, umo 6 nepeyro Hedemio JHCU3HU OPoLiepsbl npu Cco-
Oepocanuu 8 Kiemke, 8 CPAGHEHUU ¢ HANOIbHIM BbIPAWUSAHUEM, NPOBOOAM 6ObULE
epemenu y kopmywex na 14,3% u y nounox na 5,2%, no zampauusaiom menvuie
epemenu Ha nepeogudicenue Ha 12,3% u npebvigaiom Oonviue 8 b6e30eamenbHOM
cmoanuu Ha 31,5%. Buviasneno, umo HauboIbwas aKMUSHOCMb Y MACHbBIX YbINIAM,
BKIIIOUASL KOPMOBYIO, COOMBEMCMEyem nepuooam mexcoy 6-8, 12-14 u 18-20 vacamu
cymok, a 8 Hounoe gpemsi ¢ () 00 6 4 6OABUUHCIBO 0COOE HAXOOUMCS 8 COCMOSHUU
CHA He3a6UCUMO Om cucmemvl cooepoicanus. Onpedenerno, umo 6 gospacme 7 cym
Opotinepbl npU HANOILHOM COOEPIHCAHUU, 8 CPABHEHUU C KIIeMOYHbIM SbIPAUUBAHU-
em, écredcmeue boee 8bICOKOU AKMUSHOCMU U DOTbUE20 6 pacueme HA 2008y HA
2,6% nompebnenus kopma oo1a0aiom iyHuwum paeumuem 300a, cepoya, neveHu u
MbIUEYHO20 JrcenyOKd.

THE IMPACT OF MOTOR ACTIVITY OF CHICKENS ON THEIR
DEVELOPMENT IN THE EARLY POSTNATAL ONTOGENESIS
UNDER DIFFERENT HOUSING SYSTEMS

A. I. Kiselev!, V. S. Yerashevich', V. Yu., Gorchakov?,
0. I. Gorchakova?, A. S. Belyavski?

! _ The Republican unitary enterprise «Experimental scientific station
for poultry breeding»(Belarus, Zaslavl),

% _ El «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: ggau@ggau.by)

Key words. Broilers, internal organs, contents, motor activity

Summary. It is established that in the first week of life the broilers when kept
in a cage in comparison with outdoor cultivation spend more time at the feeders —
constituting 14,3% of the drinkers by 5,2%, but spend less time on movement by
12.3% and stay longer passively standing — by 31,5%. Revealed that the greatest
activity in meat chickens, including feed, corresponds to periods between 6-8, 12-14
and 18-20 hours of the day and night time O to 6 hours in broilers most is in the
sleep state regardless of the system content. Determined that at the age of 7 days the
broilers with outdoor content in comparison with the cell cultivation due to the high-
er activity and greater per head of 2,6% in feed intake have better development of
goiter, heart, liver and muscular stomach.

(ITocmynuna 6 peoaxyuio 01.06.2017 2.)

BBenenmne. /[IBibkeHMe SBISICTCS HEOTHEMIIEMBIM YCIOBHUEM CYIIIECTBO-
BaHUs YEJIOBEKAa, )KUBOTHBIX W NTHIL. JKU3HEHHAs HEOOXOTUMOCTH JIBHXKE-
HUSI HEOJJHOKPATHO JOKa3aHa B Ja0OPATOPHBIX OMBITaX Ha JKUBOTHBIX. Tak,
IIPU COJIEPIKAHMH KPBIC B TEUECHHE MECslA B YCIOBHSX MOJHOH HETOBHX-
Hoctu morubaer 40% >KUBOTHBIX, B YCJIOBHUSAX MHHHUMAIBHBIX (U3NIECKUX
nBkeH — 20% >kuBOTHBIX. LlpImuiATa, BEIpamieHHBIE B YCIOBHAX 00€3-
JIBIDKMBaHHS M 3aT€M BBINMYIIEHHBIE HA BOJIO, IIOrUOAIOT Cpasy Mocie mpo-
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O6exxn. Bmecte ¢ TeM n3ydeHWIO BIMSHUS JBUTATEIbHONH AKTUBHOCTH HA
POCT, pa3BUTHE U MPOAYKTHBHOCTH CEIILCKOXO3SHCTBCHHON NTHUIIBI B OTIIH-
YHe OT CEIbCKOX03AHCTBEHHBIX )KUBOTHBIX IIPAKTUYECKH HE YAEISIETCS BHU-
MaHusA. B nTuieBoacTBe naHHBIE paOOTHI MOCBSIIECHBI NPEHMYIIECTBEHHO
HCCIEIOBAaHNIO ()yHKIIMOHUPOBAHUS OTACIBHBIX OPTaHOB U CHCTEM ITHIIBI
IIpYU TUNOAWHAMHH Ha YpOBHE MaTojiorHueckoi ¢msmonoruu [2, 3], HO HE
3aTparuBaroT Npo0iieMy MOHMKEHHOU ABHUIaTENIbHOM aKTUBHOCTH MTHIBI HA
nrunedadpukax [1]. OrpaHuueHne JIBUKEHHS NTUIBI B YCIOBHSX HWHTEH-
CUBHBIX TEXHOJIOTUI 0TYacTH 00YCIIOBIICHO TEM, YTO C YBEJIIMUCHUEM JIBHUTa-
TEIbHON aKTUBHOCTH YBEIIMYMBAIOTCA 3aTpaTbhl KOpMa Ha €AUHUILY IIPHUPOC-
Ta W MNOBBIMIACTCA KOJMYCCTBO CJIY4YAa€B TPAaBMHUPOBAHUSA IITUIIBI. OI[HaKO
HCJIB3s HCJOOLUCHUBATh BAXXHOCTh BBICOKOM L[BPIFaTeHbHOﬁ AKTUBHOCTHU IJIA
MOJIOAHSKA NTUIBI B MEPHOJ PAaHHETO ITOCTHATAILHOTO OHTOTEHE3a, KOTO-
pBIit sBIIsieTCsl HanboJsiee YyBCTBUTENBEHON M OTBETCTBEHHOW (ha3oi pas3BH-
Tust. OOIEN3BECTHO, YTO YCIOBHUS BBIPAIIMBAHMS MSCHBIX LBIIUIAT B IHeEp-
BYIO HEJCIIO U SUYHBIX LBIIIST B MEPBBIH MECALl KH3HU ONPENENISIOT BECh
TIOCJIEAYIONINHA POCT, pa3BUTHE MOJIOTHIKA M 3aKIaAbIBalOT OCHOBY Oymy-
e MPOXYKTUBHOCTH MTHUIIBL.

Bricokas JABUTATCIIbHAsA aKTUBHOCTDH LBITJIAT B MEPUO PAHHETO MOCT-
HaTaJILHOTO OHTOTrEHE3a CBsI3aHA C OBICTPHIM HaXOXKIACHHEM HMH KOpMa U
BO/Ibl, YTO B MPOMBIIIJICHHBIX YCJIIOBUAX I MOJIOJHAKA ABJIACTCA MEPBO-
OuepeIHOM M JOCTATOYHO CIIOXKHOW 3amadeli; MophodyHKIHOHATBHOM
aﬂaHTaHHeﬁ U UHTCHCUBHBIM POCTOM BCEX OPTaHOB; ONPCACICHHBIM TpE-
HUHTOM BCEX OPTaHOB M CHCTEM K (DyHKIMOHMPOBAHMIO B YCIIOBHSAX HEH3-
0eXXHBIX OMOJOTUYECKHX CIIBUT'OB; aJalTUBHONW TEpPMOpEryJsiluel u3-3a ee
HECOBEPILECHCTBA B PE3YJIbTaTe JONOJHUTEIHLHOTO 00pa30BaHuUs TEIUla MpH
JBIKECHUH. MOJIOJHSAK Kyp B CTAPTOBBII NEPHO BBIPAIIMBAHUS H3HAYAIHHO
UMEeT BCE MPENIOCHUIKN Ul BHICOKOM ABHIaTEeNbHOM aKTHBHOCTH — OIIe-
pexarolee pa3BuTue cepaua [6] 1 HOXKHBIX MBILIL B CPABHEHHHU C TPYIHBI-
mu [4]. TlosTOMy OBHTaTEIbHYIO AKTHBHOCTH LBIIUISIT B PAHHUN TEPHOJ
OHTOT'€HE3a HCO6XOJII/IMO HE TOJIBKO HE OTpaHNYUBATH, HO U BCAYCCKU CTHU-
MYJIMPOBaTh NOA00HO TOMY, KaKk KypHuIla-HaceaKa «BOJANT» LBILIAT. B cBoO
ouepesip B CTAPIINX BO3PACTAX 3a CUET JIy4IIEro HadaJbHOTO POCTa U pas-
BUTUS 6y)1eT o0ecrneunBaThCs MHUHHUMU3AOUA HCTAaTHBHBIX HOCHC}ICTBI/Iﬁ
OMOJIOTHYECKHX CABUI'OB, BOSHUKAIONIUX BCJICIACTBUE HECOOTBETCTBUA IIPO-
MBIIIJIEHHOH Cpebl COJepIKaHMsI IITUIIBI €€ OMOJIOTHYECKUM ITOTPEOHOCTSM.

[TosToMy cymiecTByeT HEOOXOAMMOCTH OIpPENENICHUS] €CTECTBEHHOU
JIBUT'aTEJIbHOM aKTMBHOCTH LBILISAT B HAa4YaJbHBIH NEPUOJ| BBIPAIIMBAHUSI
IPU pa3HbIX CUCTEMAaxX COJCPIKAHMS.
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Henp padorbi: U3yyeHUe BIUSHUS JABUTaTEIbHONM aKTUBHOCTHU LIbII-
JIAT Ha pa3BUTHE MBI, BHYTPEHHUX OPTaHOB NPH KICTOYHOM M HAITOJb-
HOM COJICpXKaHUH B IIEPHOJ PAHHETO MOCTHATAIHHOTO OHTOTCHE3A.

Marepuan u MeToaMKa uccjegoBaHuid. lccnenoBanus npoBoanan
Ha mpIUATax-opoinepax kpocca POCC-308, HaXoAWBIOIHXCS B KIETOYHBIX
(1-s1 Tpymma) ¥ HATIONBHBIX (2-51 TPYIINA) YCIOBUAX COACPKAHUS TIPH BBIPa-
IIMBAHUU MOJIOJHSKA B OMBITHOM OOKCE CTaHIIMU IO MTHIIEBOACTBY (TaOIu-
na 1).

Tabmuma 1 — Cxema onbiTa

Tpynm: Ioronosee, Cnocob CpoK BBIpanuBaHus,
TOJIOB CcoiepKaHuUsL CYTOK
1-5 15 Krnerounsri 7
2-51 15 HamnonpHblii 7

['pymmbl OTUIBI GOPMHUPOBAIH TI0 TPUHIIUAIY aHAJIOTOB C YYETOM JKH-
BOI1 Macchl U OOIIEH AJIMHEI TeJa IBIIIAT 10 HCTEYEHUH 12 9 ¢ MOMEHTA MX
BeIBenieHMs B nHKyOaTopru OAO «ArpokomOuHaTt [3epkuHckmity. Kaxmas
TpYIINa MOJOAHAKA COCTOsIIA U3 15 rOJIOB IBIIIIAT ¢ Pa3HHUICH MO IMoKa3aTe-
JISTM JKUBOW MacChl U O0IIei UIMHEBI Tela, He MPeBhIaontuM +3%.

[IponomKNUTETPHOCTh CBETOBOTO JHS, WHTEHCHUBHOCTH OCBEIICHUS,
TEMIEPATYPHBIA M BIXXHOCTHBIN PEXKUM B TPYNIaX OBUIM HICHTUYHBIMA H
COOTBETCTBOBAIM HOPMATHUBHBIM TPeOOBAHUSM MPH BHIPAIIIMBAHUH MSCHBIX
bt (OP MCXII PB «IIpou3BoacTBo Msica HBITUIT-0poiineposy, 2007).

[Tonnu nTHily W3 BaKyyMHBIX TOWJIOK, KOPMIJIA TIOJHOPAI[MOHHBIM
CICIMATU3UPOBAHHBIM KOMOUKOPMOM B (hOpME SKCIAHIATa-KPYNKH TPH
MIOCTOSIHHOM JIOCTyIie OpoiiyiepoB K KOpMy U Boje. Ha mpoTshkeHun ombiTa
OTIPENICIISITH CPETHUA PacXod KOpMa M BOJABI B pacdyeTe Ha TOJNOBY, YIHUTHI-
Bas WX MOTPEOJICHUE W OCTAaTKH B KOHTPOIBHBIC TEPHOABI BBIPALIHBAHUS
IBITUIAT.

C 1 mo 7-cyTOuHBIH BO3pacT M3y4ald MOABMKHOCTb U OIpPEAEISIIH
PUTMBI aKTUBHOCTH, IMOKOS MSCHBIX IBILIAT, a TAKKE YCTaHABIMBAIHU IO
pe3yibpTaTaM KOHTPOJIBHOTO y0Oost B 7 nHEH (1o 6 roJioB CO CpeaHEH KUBOM
Maccoi W3 Ka)JIOW TPYIIBI) COCTOSIHME M Pa3BUTHE BHYTPEHHHX OPTraHOB
MOJIOHSIKA B CTAPTOBBIN TIEPUOJ BHIPAITUBAHUSI.

Pe3yabTaThl HcclieqoBaHuii U ux odcyxknenue. [lomydeHHbie pe-
3yJbTAaThl BBIPAIIMBAHMS MSICHBIX IBITUIAT 1O 7-JHEBHOTO BO3pacTa MpH
KJIEETOYHOM M HATIOJILHOM COJIep >KaHUU TIPUBEICHBI B Ta0IHIIE 2.

B cooTBeTCTBUM ¢ NTaHHBIMH TAOJHIBI IBITIIATA-OpOHIIephl, BHIPAIIH-
BacMBbIC B KIJICTKE, [0 CPABHEHUIO C IBIIUIATAMH-OpoiiiepaMu, coepKaniu-
MHUCS Ha IOy, B BO3pacTe 7 AHEH mMenu OoJiee BHICOKYIO Ha 5,1 T KHUBYIO
Maccy (2,8%), obnamanu 6onee KopoTkoit Ha 1,4 cMm oOIieid JIMHOW Tena
(5,8%) mua 0,2 cm (6,9%) numHoi wara. Ciaeayer OTMETUTb, YTO Opoiiiepsl
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KJIETOYHOTO COZCp KaHUS 3HAYUTENILHO OBICTpee OOHAPYKHBAlIU M HAuMHA-
TH MOTPeOIIATE KOPM — B CpEeIHEM 4epe3 45 MUH OT MOMEHTa MOCaIKH HIH
Ha 22,1 muH (32,9%) OblcTpee B cpaBHEHHMH C OpoiliepaMy HamoJIbHOTO
COIepKaHHUS.

Ta6m/1ua 2 — Pe3yJ'II)TaTI)I BbIpalllUBaHUA MSACHBIX HBIIUIAT B NEPHUOJ
PaHHETO IMOCTHATAJIBHOI'O OHTOT€HE3a IIPU PA3HBIX CUCTEMAX CONCPIKaHU

TToka3zarenu [pynmt
nepBast BTOpast

Kusas macca, r
12 4 OT BBUTYIUICHUS 42,6 £0,22 42,8 £0,23
8 1 oT mocaaku 45,1+0,48 43,7+0,34
24 4 OT mocaaKku 52,2+0,52 51,1 +0,47
2 CyT BBIpAILIUBAHUS 62,9 +0,58 60,8 +0,58
3 cyT BbIpalBaHus 78,8 +0,75 76,0 + 0,91
4 cyT BbIpalMBaHUs 96,2 + 1,32 92,3+0,92
5 CyT BbIpallMBaHUs 1193+ 1,73 1149+ 1,37
6 cyT BbIpalBaHus 143,7+227 137,3+2,19
7 cyT BhIpalllMBaHUs 180,3+2,21 1752 +2,24
OO0uas JuiMHa Tena, CM
12 4 oT BBUTYTIIICHUS 19,7+0,14 19,6 + 0,14
7 cyT BhIpalllMBaHUs 22,6 £0,23 24,0 £0,30
JinHa mara, cM
12 4 OT BBUTYTUIEHUS 2,18 +£0,02 2,16 £0,02
7 CyT BhIpallMBaHUS 2,7+0,04 2,9+0,04
Crapt norpebJieHust KOpMa, MUH. 45,0 £ 6,86 67,1 +£6,67
Pacxos kopma Ha TOJIOBY, T
8 4 OT mocagku 3,3 3,0
24 4 oT IocagKu 14,2 13,3
2 CyT BbIpalIMBaHUSA 17,1 17,8
3 CyT BBIpAIIMBAHUS 19,5 20,4
4 cyT BBIpAIIMBAHUS 233 24,0
5 CyT BBIpAIMBAHASL 26,2 26,9
6 CyT BBIpAIIMBAHUS 27,8 29,1
7 CyT BBIpAIVBAHUS 30,1 30,7
3a TIeprox 158,2 162,2
Pacxon BoibI Ha TOJIOBY, M
8 9 oT mocagku 7,0 7,1
24 4 oT mocanku 22,4 20,9
2 CyT BBIpAIIIUBAHUS 28,3 29,4
3 cyT BBIpAIMBAHASL 34,1 35,5
4 cyT BBIpAIIUBAHUS 375 39,1
5 CYT BBIPAIIMBAHUS 44,0 46,3
6 CyT BBIpAIMIBAHUS 48,6 50,8
7 CyT BBIPAIIMBAHUS 51,2 52,7
3a HepHoOJ 266,1 281,8

BMmecTte ¢ TeM Ipu BhIpalMBaHUU B KJIETKE OpOMIepbl B CPAaBHEHUH C
HAIOJbHBIM COZEPIKAHWEM HOTPeOWIIM 32 7 CYTOK OTKOpMa B pacdere Ha
roioBy Ha 4,0 T (2,6%) MeHbIe KoMOMKOopMa u Ha 15,7 mur (5,6%) BOXBL.
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TeHmeHIHs MEHBIIETO MTOTPEOICHNUS KOPMa U BOJBI MSCHBIMH LBIIIIATAMU B
KJIETKE MMeJa YCTOWYMBHIN XapakTep, HauWHas cO 2-X CyTOK OTKOpMa MO-
JIOAHSAKA. DTO MOKET OBITh CBSA3aHO C TEM, UTO B KJIETKE LBIILIATA, KaK OBLIO
HaMH yCTaHOBJICHO, MCHEE IOABIKHBI M MOATOMY 3aTPAavyHMBalOT MEHBIIEE
KOJIMYECTBO YHEPTHH /IS TIOASPKAHNS KU3HU.

PesynbraThl KOHTPOIFHOTO yOOS MSCHBIX IBIIUIAT B 7-CyTOYHOM BO3-
pacTte mokasajiu, 4To OpoIiepbl PU HAMIOJHLHOM COJICPIKAHUU B CPAaBHCHUU
C KJICTOYHBIM BBIPAIUBAHUEM BCJICICTBHE OOJBIIErO MOTPEOJICHUS KOpMa
00JaaNy Jy4IIuM pa3BUTHEM 300a — Tshkenee mo macce Ha 0,14 1 (17,8%),
cepaua — 0,14 r (7,6%), neuenu — 0,46 r (8,0%), MBIIIIEUHOTO JKETMyIKa — HA
0,64 1 (5,7%) (Tabnura 3).

Tabmmma 3 — [lokasarenn pa3BUTHA BHYTPECHHHX OpPTaHOB IIBITUIAT
B 7-CyTOYHOM BO3pacTe

TloxazaTenn Ipynmst

nepBast BTOpAst

CpenHsisi )xuBasi Macca, r 181,1 £2,20 176,3 £2,22
Macca BHYTPEHHHX OPTraHOB, I'

300 0,65+ 0,01 0,79 £ 0,02
cepaie 1,70 £ 0,03 1,84 +£0,03
TICYEeHb 5,31+0,18 5,77+ 0,15
MBIIICYHBIH KETyI0K 10,69 + 0,20 11,33+ 0,16
JKEIIE3UCTBIN JKEeITy 0K 1,75+ 0,03 1,78 £ 0,04
KUTIICYHUK 15,38 0,55 15,47+ 0,47

OtHocuTenpHasi Macca BHYTPEHHHX OpPraHOB IBILIAT ( K XKUBOI Macce),%
300 0,36+ 0,01 0,45+ 0,02
cepaue 0,94 +£0,02 1,05+0,02
MeYCHb 2,94 + 0,05 3,29 +0,09
MBILIEYHBIN JKETYI0K 5,93+0,14 6,46 + 0,20
JKEIIE3UCTBIH KEITyI0K 0,97 +£0,03 1,01 £0,10
KHUIIEYHUK 8,53+0,34 8,83 +£0,37

B oTHOmeHun Macchl KeIe3UCTOro KEJIIyJKa W KUIICYHUKA CYHICCT-
BEHHBIX Pa3IMuuil MeX Ty OpoiepaMu KJIETOYHOTO W HATIOJBLHOTO BBIPAIIIH -
BaHMA HE HAOJIOAIOCh, YTO YKa3bIBaeT Ha 0oJiee MeJICHHOE Pa3BUTHE JIaH-
HBIX OPTaHOB B MEPHOJ] PAaHHETO MOCTHATAIILHOTO OHTOTEHE3a.

IToka3aTenu OTHOCUTEIHHON MacChl BHYTPSHHHUX OPTraHOB 110 OTHOIIIE-
HUIO K J)KUBOW Macce BO BTOPOW TPYIIE OKA3aJHCh BBIIIC IO CPABHEHUIO C
MIEPBOIl B CBsI3U C 0OJiee HU3KOW KUBOIM MAacCO¥ LBILIAT B 7-IHEBHOM BO3-
pacte. BHeniHuit BUJ BceX M3YyYCHHBIX OPTaHOB Y MOJIOJHIKA 00CUX TPYIIIT
COOTBETCTBOBAN (DH3HOJIOTUYECKON HOpME 0e3 HAM4Hs MATOJIOTHYeCKUX
U3MEHEHUH.

M3ydeHne akTUBHOCTH OpOMIIEPOB IyTEM PETHUCTPAIIMK BO BPEMEHH C
MIITUMUHYTHBIM HHTEPBAJIOM BCEX DJIEMEHTOB WX ITOBEICHUS — ITOCIHAHUS
kopma (K), motpeGnenust Boasl (B), mepenBmxenus (aBuraTenbHas aKTHB-
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HOCTh) (M), cTosHus (C), cHa (otapix) (O) mokasaio, 94To B HEPBYIO HEACITIO
XKW3HH MSCHBIC HBIIUIATA NPU COAEPXKAHMM B KJICTKE B CPABHCHUM C Ha-
TIOJTBHBIM BBIPAIMBAHUEM HAXOAWINCH JOJIbIIE Y KOPMYIIEK — Ha 3 1 45 MuH
(14,3%) u y monmok — Ha 48 muH (5,2%). OnHako B KieTKe Opoiiiepsl ObLIH
OoJice MACCUBHBI: 3aTpayMBaId MEHBIIC BPEMEHH HA NEPEABIKCHHE — Ha
29 59 muH (12,3%) u npeOpIBaN TOPa3I0 IOJBIIE B O€3MESTEITHHOM CTOS-
HuM — Ha 8 4 59 muH (31,5%). [Ipuyem nepenBmxeHne «0erom» y HUX OT-
CYTCTBOBAJIO MOJHOCTHIO. B KieTkax Opoiiyiepsl Takke 3HAYMTEILHO MEHb-
re otapixan — Ha 10 4 33 mun (12,1%).

B nienom 3a uccnenyemsiii mepuon (1-7 cyTKu XKU3HU) pacrpeieneHue
BO BPEMEHH JIEMEHTOB MOBEACHUS IBIILISIT-OPOiIepOB OBIJIO CIIEAYIOIIUM:
notpebienue kopma — 13,4-15,6%; morpebnenue Bomel — 8,6-9,1; nBroke-
nue — 12,7-14,5; crosaue — 11,6-17,0; con — 45,6-51,9%. Hanbonpmas mu
IIeBasi aKTUBHOCTh Y MSICHBIX HBIIUIAT, TAK)KE KaK U Y SMYHBIX, COOTBETCT-
BOBaJIa TepuomaM Mexay 6-8, 12-14 u 18-20 u. B gpyrue mpoMexyTKu
BpEeMEHH MexXIy 6-20 4 mumeBasi akTUBHOCTh OpoiiyiepoB ObLIa HUKE — OT-
MeyaJlach y €AMHUIHBIX IBIIUIAT HIM HEOOIBIINX IPYII NTHIEL a ¢ 0 10 6 4
MPAaKTHYECKH OTCYTCTBOBAJAa — OOJIBIIMHCTBO OCOOEH ITOCTOSHHO Tpe-
OBbIBAJIO B COCTOSIHMH CHA.

3akiaiouenue. [lonmyueHHblE pe3ysbTaThl UCCIIENOBaHUI YKa3bIBAIOT,
YTO IIPU KJIETOYHOM CUCTEME, B CPABHEHUU C HAIOJIBHOM CUCTEMOH cozepKa-
HUSI, MSICHBIM LIBIIUISITAM OOECTICUMBAIOTCS JIyUIINE YCIOBUS 1 Habopa xu-
BOW Macchl TPH MEHbLIEM MOTpeOIieHnH KopMa U Bojibl. OIHAKO HAIoJIbHAs
cHcTeMa CoJIeprkKaHus, IIPU KOTOPOH OoJIblle JUIMHA Tella M 1ara Opoiiepos,
TSDKeJlee 110 Macce BHYTPEHHHE OpraHbl Y)ke B Bo3pacTe 7 aHeH — 300, cepa-
1Ie, TIe4eHb, MBIMIEYHBIH JKEeIyI0K, ONTUMAJIBHO HOAXOANUT ISl (PU3HOIIOTH-
YeCKH He0OXOMMOTO Pa3BUTHS MSCHOTO MOJIO/IHSKA U NPEIST-CTBYET IPO-
SIBJICHUIO Y OpOHIIepOB «OMOIOTHUECKHUX CABUTOB» B CTApIINX BO3PACTAX.
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Annomayus. Opeanuveckoe pol60800CMBO OCHOBAHO HA YMUAU3AYUU PblOOT
ecmecmeeHHbIX KOPMOBbIX PeCcypco8 8000emos. B smom ezo npeumywecmeo nepeo
npyoosuiM, 20e OCHOBHOU NPUPOCH UXMUOMACCHL 0alom O00pO2OCMOsUe UCKYC-
cmeennvie kopma. Cnpoc Ha opeanudeckyio pulOHyl0 NpOOYKYulo pacmen 60 6cem
Mupe, HO NOKA He NOAyHUn 00JdICHO20 pazeumust 6 Benapycu. Paccmampusaiomest
nepcnekmugHvle 00beKmbl OP2AHUYECKO20 PblOOBOOCMEA U NPAGUIA UX NPOU3E00-
cmea.

ORGANIC FISH BREEDING
A. L Kozlov, V. K. Pestis, T. V. Kozlova, I. M. Loiko

El Grodno State Agrarian University
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: ggau@ggau.by)

Key words: aquaculture, organic production, objects of organic fish breeding,
rule of production.

Summary. The organic fish breeding is based on utilization by fish of natural
fodder resources of reservoirs. In it his advantage before pond where expensive artifi-
cial forages give the main gain of an ikhtiomassa. Demand for organic fish production
grows around the world, but yet hasn't gained due development in Belarus. Perspective
objects of organic fish breeding and the rule of their production are considered.
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(ITocmynuna 6 pedaxyuio 02.06.2017 2.)

[lo manaemM BeemmpHoit oprarm3anum 3apaBooxparerus (BO3), 3mopo-
BbE YenoBeka Ha 25-30% 3aBHCHT OT COCTOSHHMS OKPY’KAIOIIEH €CTECTBEHHOM
cpenpl. YXyIIIAOMUecs SKOJIOTHYECKHE YCIOBHS BO MHOTHX PETHOHAX 3eMIIN
TIOBJIEKJIN 32 CO00H pOCT 3a00/I€BaEMOCTH M BBICOKYIO CMEPTHOCTh HACENICHHS.
3T0 BO MHOTOM OOYCJIOBHJIO CTpEMIICHHE TTOTPEOUTEIIS K TIepexoay Ha MmoTpeod-
JIEHHUE 3KOJIOTHYECKH YHCTHIX MPOAYKTOB MUTAHMSL.

B nocnenHue pecATHIETHS MPOU3BOJICTBO CEIbXO3MPOLYKIMHM Ha
MIPUHIUIAX OPTaHUYECKOro arpapHOro XO3sHCTBAa CTPEMUTEIBHO pa3BUBA-
eTca. B opraHmueckoM CelbCKOM XO3SIMCTBE HE HCIOJIB3YIOT MECTHUIHIBI,
TeHOMOIM(UIIMPOBAHHBIE OPTraHU3Mbl, TOPMOHBI POCTA, MUILEBHIE JOOABKU
1 aHTHOUMOTHKH. MUPOBOIT pBIHOK AKONPOJYKTOB CTPEMUTEIHHO Pa3BUBACT-
cst u gocturaet 80 MIp. AOJUL, IPUYEM CIIPOC HA YHCTYIO SKOJIOTHIECKYIO
MIPOXYKIHNIO CTAOMIBHO PacTeT BBICOKUMH TEMIIAMU.

Hanpumep, mnpow3BOACTBO OPraHWYECKHMX IPOJYKTOB IMTaHUS B
CILIA, HEcMOTpsl Ha UX BBICOKYIO CTOMMOCTB, CTPEMUTENBHO pacteT. Pac-
XO/Bl Ha OIUIATy TpyZAa paOOTHHWKOB, 3aHATHIX Ha OPTaHMYECKUX (epmax,
Hanbosee BBICOKHM M JOCTHTaroT moutH 60% Bcex kamutanoBnoxenuil. Ce-
TOJHSA MPOU3BOJCTBO OPTaHMUYECKUX MHPOIYKTOB — 3TO HE TOJBKO 00Opa3
KHU3HH M peasIbHbIEC arpapHble TEXHOJIOTHH, HO U CTPaTeTusi KOHKYPEHIIUHU B
BHJIC PBIHOYHOHN HHIIH, HA KOTOPYIO HE PACIpPOCTPAHAETCS BIHUSHUE KpPYII-
HBIX CeJbCKOXO3AHCTBEHHBIX MNpeInpusATHA. BBIOOp TpagunnoHHOW win
OpraHuYeCcKor MPOAYKIINU — J1e10 oTpedures [1].

OO011en3BECTHO, YTO HEMIIBI YMEIOT XOPOIIO 3KOHOMHUTH. OTHAKO OHHU
MIPEATIOYUTAIOT TTPOAYKTaM HU3KOW IIEHBI U HU3KOTO KayecTBa JOPOTOCTOs-
1€, HO KOJIOTHYECKH YUCTBIE MPOIYKTHI MuTaHust. COTIacHO CTaTHUCTHKE,
KoTOpyto onyOnukoBana Penepanynst OpraHn4ecKor MHUIIEBOI MPOMBIIUIEH-
HOCTH, 25% >xutener I'epMaHny NOKynarOT NPOAYKTHI, IPOMAPKUPOBAHHBIE
3nakom BIO [2].

C 2003 o 2013 rr. KOJIM4YECTBO OpPraHNYECKUX (pepM yBEIHIMIOCH Ha
30%. B 2017 r. B cTpaHe 3aperuCTpUPOBAHO 35 THIC. KOMITAHUH, KOTOPBIC
3aHUMAIOTCA TIOJIyYE€HHEM SKOJIOTHYECKH YHCTOW MPOAYKIWH. TONBKO B
2015 r. gucras npUOBLIH OT MPOAAXKU OPTaHMUECKUX MPOIYKTOB BHIPOCIA
Ha 11%, T.e. m0 8,62 Mupa. €. B Hacrosmee Bpemst 40% HEMENKUX MOTpe-
ouTtenell MOKYMarOT OPraHWYECKH YUCThIC IPOAYKTHI [3].

B Vkpaune B TeueHue nocueHux 5 €T KOJIUUECTBO IPOU3BOAUTENEH
opraHn4eckoil mpoayknuu Beipociio Ha 90%. B Hacrosiee Bpems mpous-
BOJICTBO JKOJIOTUYECKU UYUCTBIX MPOAYKTOB ocyecTsiserca Ha 400 ToIc.
ra, XoTs 9Ta nudpa MoXeT ObITh YBEIMYEHA B HECKOJBKO pa3. Poct oObe-
MOB IPOM3BOJCTBA OPraHUYECKUX INPOIYKTOB CTal OJHOW M3 IJIaBHBIX 3a-
Jlad yKkpauHCKUX arpapues B 2017 r. [4].
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IIpousBoauTeneil opraHudeckod npoaykuuu B Poccuum oyeHs maio,
IIpUYeM KPYIHBIX NPENNpUsITHI cOBceM HEMHOT0. OIHMM W3 HUX SIBISIETCS
xonauHr «ArpuBouray, kotopsiil yxxe 10 ner peanusyer Ha SpociaBckoi
3eMJIe IIPOEKT IO NMPOU3BOJCTBY OpraHmdeckoi nponaykuuu «Yriaeue Ilo-
ne». ITo uroram 2016 r. mpomaxu xonxuara Beipocau Ha 20% [5].

[omysIpHOCTE OPraHMYECKOTO CEIBCKOTO XO3SICTBA B MUpE IOCTO-
SITHHO PacTeT, HO OJHUM W3 MHMHYCOB 3KOJIOTHYECKU YUCTOH MPOAYKTOBOM
KOp3WHBI sIBIIsieTCsl JoporoBusHa. Hampumep, mo naHHbIM MHcTHTyTa
KOHBIOKTYPBI, O0Jiee MOJIOBHHEI TOTpeOUTENeil B DCTOHUN TOTOBBI IJIATUTh
3a OpraHd4eckue MpOAYKTHl OOjbllle, HO pa3HHUIlAa B IIEHE HE JOJIKHA Ipe-
Beimate 10-20%, xots pa3bpoc B ILieHaX Ha OOBIYHBIE U IKOMPOIYKTHI
6osbie [6].

[IprHEMas BO BHUMaHHE TOT (DaKT, YTO CENBCKOE XO3SHCTBO, BEIOMOE
Ha cyIlle, BO MHOTOM HCYEpPIIaJI0 CBOM MOTECHIMAIbHBIE BO3MOKHOCTH TIOTY-
YEHUsI TPOAYKTOB IIMTAHMUS, BHUMAHHE CIECIHAIIICTOB BCETO MUPA IPUBIICK-
7a K ce0e aKBaKyJIbTypa, OCHOBOH KOTOPOM SIBIISICTCSI pHIOOBOJICTBO.

Pri6a 1 peIOHBIE MIPOIYKTHI BCETAA UMENH B IIMTAHUH JIIO/EH OTpoM-
HOE 3Ha4ueHue. ITO OOBICHIETCS TEM, YTO B HUX COAEPXKATCS HEOOXOIMMBbIE
JUIS OpraHu3Ma aMHHOKHUCIIOTHI, KUPbI, OEJIKH, BUTAMHUHBI M MUKPO3JIEMEH-
ThI, OTCYTCTBYIOILIUE B IPYTUX IHIIEBBIX MPOIYKTaX.

[To conmeprxaHmio MPOTEHHA MSICO PHIOBI MAJIO OTIUYAETCS OT TAKOBOTO
Ha3eMHBIX )KUBOTHBIX. Belok phIObI 10 COAEpKaHUIO JIM3KHA, TpUnTohaHa u
aprUHUHA NIPEBOCXOAUT KypHHBIHA Oenok [7]. [IpoTenHs! peIOB XapaKTepu3y-
I0TCSI BBICOKOI yCBOSIEMOCTBIO OpraHM3MOM desioBeka (93-95%), uro 3Haun-
TENBHO MPEBOCXOANT aHAIOTHYHBIN TTOKa3aTeNb Il OENKOB JPYTUX CEIbCKO-
XO3SICTBEHHBIX JKMBOTHBIX. DTO OOBSCHIETCS TEM, YTO MHUO3MH, SIBIISIOIINH-
Csl OCHOBHOW YacTblO0 OEJIKOBBIX BEIIECTB MBIIII] PbIO, JIeTde MOABEPraeTcs
JIEHaTypalud M CKOpee IepeBapuBaeTCsl B JKEIYJO0YHO-KHIIEYHOM TpaKTe
YeJI0BEKa M0 CPABHEHHIO C MHO3MHOM HAa3€MHBIX )KUBOTHBIX.

JKupbl pbIObI 3HAYUTENILHO OTIMYAIOTCS OT KHUPOB HA3EMHBIX >KHBOT-
HBIX. B HUX MeHbIlIe COJIEPIKUTCS HACBIIIEHHBIX JKUPHBIX KUCIOT (0KoJIOo 13-
15%), Torna xak B TOBsDKbEM U OapanbeM kupe — 110 23-30% ot obmero ux
Konu4ecTsa [7].

B obecneuennn motpeOHOCTEH HaceIeHHS B PHIOHBIX MPOIYKTaX OC-
HOBHAs POJIb MIPUHAMICIKUAT OKEAHNUECKOMY pBIO0JIOBCTRY. [Ipn aTOM cTOUT
OTMETHUTH, YTO B yJioBax npeobianaer npumepHo 200 BUaOB pbIO, TIaBHYIO
pPOJb M3 KOTOPBIX HIPAIOT TPEICTABUTENIN 5 OTPSJIOB: CellbAe00pa3HbIX,
TPECKOOOPA3HBIX, OKYHEOOpa3HBIX, JIOCOCEOOPa3HBIX U KaMOOJI00O0pa3HBIX
[8]. OnHako B CBSI3M C COKpAILIEHUEM CBHIPHEBBIX 3allaCOB U HAPYLIEHUEM
YCJIOBHI Pa3sMHOMKEHHS MHOTHX LIEHHBIX BHJIOB PHIO B pe3ynbTare WHTEH-
CHUBHOT'O TIPOMBICJIA B TIOCJIEIHUE JECATHICTUS OTMEYAETCsl CTaOMITH3aLus
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YIIOBOB MOPCKOW pHIOBL. YcTaHoBieHHe 200-MHIBHOM MOPCKOW 3KOHOMH-
YECKOW 30HBI TaK)KE€ HETaTHBHO OTPA3HWIIOCHh Ha YJIOBAX, T. K. B PE3yJbTaTe
9TOTO OKAa3alNCh HEJOCTYIHBIMH IJIsI CBOOOJHOTO MEXIYHAPOIHOTO PBIOO-
JIOBCTBA HanOosee 6oraTeie peI0Oi menb(poBEIe PaiOHEI.

Haubomee mobpokadecTBeHHYIO PHIOY M34aBHA JOOBIBAIN U3 MPECHBIX
BOJIOEMOB. B CIIOXMBIIEHCS] CHTYallny CaMO€ CEphE3HOE BHUMAHUE CIeNna-
JIUCTOB PBIOHOTO XO3sHiCTBA OOpaIieHO K IPECHOBOJHOMY PHIOOBOJCTBY.
[Tpu 3TOM CTOMTH OTMETHUTB, YTO Hanbosiee TOOPOKAYECTBEHHON M IMOJIHO-
LICHHOH SIBJISIETCS J)KMBasi pbl0a, U3 KOTOPOW MOXKHO TOTOBHTH IEPBOKIIACC-
HbIC MUIICBLIC IMTPOAYKTBI, KOTOPBIC UCIIOJB3YIOTCA B JUCTUYCCKOM NNUTaHNUU
YenoBeKa.

B Hareii ctpahne B cuily ee reorpaduueckoro MoJIoKeHUsT PHIOOBOI-
CTBO pa3BHBaeTcA Ha 0aze MPYHOB, 03€p, PEK M BOJOXPAHMIHIL, a TAKKE C
HCTIONI30BAaHMEM YCTaHOBOK 3aMKHYTOr0 Bogoobecnedernus (Y3B). Onnako
CJIeyeT NMEeTh BBUJLY, YTO IIPH BEJCHUHN MHTEHCUBHOTO PHIOHOTO X03HCTBA
W3JIMIIKA OMOTEHOB B cOpachlBaeéMON M3 MPYJOB BOAE CIIOCOOCTBYIOT 3B-
TpoUKAMK BHYTPEHHHX BOJOEMOB. IIpH 3TOM KOJIOHMM BOJOPOCICH
(Ty1aBHBIM 00pPa30M CHHE-3€JICHBIX) OTMHPAIOT M MPH MX Pa3lIOKEHUH HPO-
HCXOJIUT TIOTJIONIEHNE KHUCIopoaa. Bo3Hukaromuii B pesynbrare neduuur
KHCJIOPOJAa MPUBOAUT K THOETH THAPOOHOHTOB, BKIIt0Uas peId. Takum obpa-
30M, aKBaKyJIbTypa TaKXKe BHOCHUT CBOW BKJAa B 3BTPOGHUKAIMIO MPUPOI-
HBIX BOJI, €CIIM OHA HE OCHOBBIBAETCS Ha UCTONb30BaHuu Y 3B [9]. B Hacto-
siiee BpeMsi pbIOOBOJICTBO UMEET CIEIYIOIINE HANpaBICHUs: MacTOMIIHOE
(HarympHOE), TIPYIOBOE U HHLyCTPUAIILHOE.

[NacTOumHoe pbrIOOBOACTBO  SIBIAETCS BECbMa  IEPCHEKTUBHBIM
HalpaBJICeHUEM PBIOOXO3SIHCTBEHHOTO HCIIOJIb30BaHMS BOJIOEMOB, TaK Kak
IIPU 3TOM MOXKHO MOJIydYaTh phIOONpoayKnuio o Oojee HU3KOH cebecTon-
MOCTH TIO CPaBHEHHIO ¢ PBIOOH, BBIpalIeHHOW B Ipyaax u Y3B. 310 00bsic-
HSIETCSl TEM, YTO NPU BEAEHHM HAryJbHOTO PHIOOBOICTBA TOBAPHYIO PHIOY
MOJY4YalOT 33 CYET YTWIM3AlMK el eCTeCTBEHHBIX KOPMOB. B 3TOM 3aKiIio-
gaeTcsi OONBIIOe MPEUMYIIECTBO MACTOMITHOTO PHIOOBOJACTBA IO CpaBHE-
HUIO C TIPYJIOBBIM, TJIe OCHOBHOM NMPUPOCT MXTHOMACChI 00ECIeYnBaETCS 328
CUET YTWJIM3AIMM TOBAapPHOH PBIOOH JOCTATOYHO OPOTOCTOSIIUX HCKYC-
CTBECHHBIX KOPMOB. HemanoBaXHBEIM SIBISICTCS M TOT q)aKT, YTO 3a4aCTyrO B
HaryJbHOM pBI6OBO)ICTBe HCIOJIB3YOT €CTCCTBCHHBIC M HCKYCCTBCHHBIC
BOJIOEMBI, KOTOpBIE paHee He ObUIN 3aJeHCTBOBAHBI JUIS BBIPAIIMBAHUS PHI-
OBbIL.

HarynbsHoe pbiOoBOACTBO, Oasupylomieecss Ha HCIIOJIb30BAHUM MPH-
POJHBIX OMOJIOTHYECKUX PECYPCOB NPU MHUHUMAJIbHBIX TPYAOBBIX 3aTpaTax,
B HACTOSILEe BpeMs €lle He MOJIy4WwIo JO0JDKHOrO pas3BuThs B bemapycw,
XOTS JJIsl TOTO UMEIOTCSI BCE MOTEHIUANIBHbBIE yCIoBHsA. Takoe 3KCTEHCHUB-
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HOE HaIpaBJICHHE BBIPAIIMBAHMSA PHIOBI SABIAETCA MO CYTH [efla OpraHude-
CKHM PBIOOBOACTBOM. YUEHBIMH CTPaHBI Pa3pabOTaHBI TEXHOJOTHH U TEX-
HOJIOTUYECKHE PETJIAMECHTHI BEACHHS MACTOHMIIHOTO KYIbTHBHPOBAHUS PBHI-
661 [10, 11, 12]. TIpu 3TOM crieayeT yaeauTh 0co60e BHUMAaHUE BUIAM PHIO
0Te4YeCTBEHHOH MXTHO(ayHbI, 00JIaJalOIIM BEICOKIMHU MOTPEOUTETHCKUMHI
Ka4ecTBaMHU, JENAONIMMHU NX BOCTPEOOBAHHBIMU KaK Ha BHYTPEHHEM, TaK U
Ha MEXAYHApOJHOM pBIHKE.

B kauecTBe Takoro NepcreKTUBHOTO OOBEKTA BHIPAIUBAHUS 110 TEXHO-
JIOTHH OPraHUYEeCKOro PHIOOBOJCTBA CIEAYET MCMOJb30Bath JiuHs (Tinca tin-
ca L.), kotopomy B xo3siicTBax benapycu B HacTosiiiee Bpems yJIenseTcs eme
HeJI0CTaTOYHOEe BHUMAaHHUE, XOTs 3Ta pblOa Mo MHIIEeBOI IEHHOCTH NPUPaBHU-
Baetcs K (opernu. [1o 3Toi npUYKHE K €ro BBIPALMBAHUIO B YCIOBHUSX MPYIO-
BOH aKBaKyJIbTYphI IPOSBISIETCS TOBBIMIECHHBIH HHTEPEC, T. K. JUHD MOJIB3Y-
eTcs BBICOKMM CIPOCOM Ha eBponeiickoM peiHke [13-19]. bnaronaps coeit
0COOCHHOCTH AEPXKAThCsl CPEIN TYCTHIX 3apociell BOIHBIX Makpo(uToB, Ko-
TOPBIX APYTHE PHIOBI N30EratoT, JIMHD MPEACTABISET ISl OPraHMIECKOTO PhI-
00BOJICTBA 3HAYMTEIBHBIN HHTEpeC. JTa PhI0a MUTACTCSI B OCHOBHOM Oecro-
3BOHOYHBIMH, OOUTAIOIINMH B 3apOCIAX, KOTOPBIC HE YTWJIM3HPYIOTCS H3-3a
HX HEJOCTYITHOCTH APYTMMH BHIAMH KyJIbTHBHPYEMBIX pbIO. HecMmoTps Ha
TO, YTO JIMHBb PACTET AOCTATOYHO MEAJICHHO, OH MOJKET JIOCTHIaTh Ha TPETHI
TOJ BBIpAIIMBAHUS B MPyJax MpH OJarONPUSTHRIX TEMIIEPATYPHBIX YCIOBHIX
150-500 r [20]. Bompocam OHONOTHM W BBIPAIIMBAHKS 3TOW PHIOBI, a TAKKE
(OpPMHUPOBaHUS ¥ COZIEPKAHNSI PEMOHTHO-MATOYHOT'O CTa/ia JINHS TIOCBSIIICHBI
uccienoBanus benopycckux yuensix [16-18, 19, 21].

B mnocnernnue roasl B benapycu ObuiM NMPOBENECHBI MCCIICIOBAHUS Ha
menuopatuBHOM Bojoeme Kpusnuu-1 Ilpunstckoro Ilonecws, KoTopble
BBISIBIJIM BO3MOXKHOCTH MCIIOJIb30BaHMS TAKOTO POAA BOAOXPAHWIHIL B PHI-
00X03HCTBEHHBIX IEISIX MyTeM HaryJbHOT'O BBIPALIMBAHMS TOBAPHON DBI-
051 B ouKyabType. IIpu 3TOM, yTHIIM3UPYS €CTECTBEHHBIE KOPMOBBIE pe-
CYpCHI ¥ CHIDKAsI 3TUM OPTaHMYECKYyI0 Harpy3Ky, BhIpalinBaeMasi peioa cro-
co0CTBOBAIA COXPAHEHUIO TPO(UUECKOTO cTaTyca Bogoema [22-25].

IIpou3BoACTBO TOBapHOW PHIOBI MPU HUCTOIH30BAHUHM IMACTOUIIHOM
TEXHOJIOTUM MOXKHO YCIIOBHO ITOJPAa3/eNHTh Ha J[Ba THUIA: TEIJIOBOJHOE H
XOJIOZHOBOJHOE.

B TemnoBogHOM PBIOOBOJICTBE OOBEKTAMH BBHIPAIUBAHUS B KIMUMATH-
YecKkux ycioBusx bemapycu MoryTt ObITH Kaprl, 30JI0TOH Kapack, cepeOps-
HBII Kapack, JIMHb, O€JbIH amyp, OeJblii TOJICTOIOONK, IECTPBIH TOICTOIIO-
OuK, 4epHbI amyp, (opeseokyHs, Oectep, JEHCKHIA oceTp, BeciaoHoc. OHH
XOPOILIO PacTyT Ipu Temieparype Boast ot 20 mo 30°C.

B X0101HOBOIHBIX XO035HCTBAaX B MNEPBYIO OYEPEAb BHIPAIMBAIOT Pa-
JyXXHYI0 (openb u nensnp. M3 abopureHHbIx BUIOB UXTHO(ayHbl benapycn
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MIEPCIIEKTHBHEIM OOBEKTOM PBIOOBOJICTBA HA XOJOAHBIX BOJAAX SBISETCA
pyuseBast ¢openb. KynpTuBrpoBaHue 4yCKOTO CHTa U 4Mpa TaKXKe BECbMa
nenecoobpasno. PbIOBI, BeIpammyBacMble B XOJOZHOBOIHBIX XO3AHCTBax,
XOPOIIIO PACTyT Ipu Temreparype Boasl 10-20°C.

ToBapHast pe0a, momydaemas IO TEXHOJIOTHH OPTaHHYECKOTO PHIOO-
BOJICTBA, SIBIIACTCA BBICOKOKAYECTBCHHBIM, SKOJOTHYECKH HYHCTBIM IHINE-
BBIM IIPOAYKTOM U MOXKET CIYXHTb IIPEAMETOM IKCIIOpTa.

Jis nomyueHnst MpoLyKIMH aKBaKyJIbTYphI, OTBEYaloIieil TpeboBaHu-
SIM OPraHMYEeCKOTO0 MPOU3BOJCTBA, CIEAYET COONIONATh HIDKECIETyIoIne
NpaBWia BBIPAIMBAHUS THIPOOHOHTOB B COOTBETCTBHUHM C COJAEPIKAHUEM
IIpunoxenus Xllla HOpMaTHBOB OpraHMYecKoro NMpou3BojAcTBa EBpormeii-
ckoro CooOrmiectsa [26].

IIpaBuiia npon3BoACTBA 151 Pa3Be/leHUsI BOIHBIX KUBOTHBIX

|. B nomonaeHne K 00IIMM MpaBUIIaM CEIbCKOX03IHCTBEHHOTO MTPOH3-
BOJICTBA, IIPH BBIPALMBAHNH KUBOTHBIX B YCIOBHAX aKBAKYJIBTYPHI JOJIK-
HBI IPIMEHATHCSI CIICAYIOIIHE TIPaBHIIa:

1.1) opranmueckas akBaKyJbTypa JOJDKHA OBITh OCHOBaHAa Ha BBIpa-
IIMBAHUU MOJIOJIM, TTOJyYEHHOI OT OPraHN4ecKOoro MaTOYHOTO CTaja B Op-
TaHWYECKUX PBIOOBOIHBIX XO3SMCTBAX;

1.2) npu 0COOBIX OOCTOATEILCTBAX, €CIIM OTCYTCTBYET MOJIOJb U3 Op-
TaHWYECKUX PHIOOBOTHBIX XO3SHCTB, B XO3AHCTBO MOTYT OBITH 3aBE3EHBI
KUBOTHBIE, KOTOPbIe OBLIIM BRIPAIIEHB! OPraHUYECKH;

2.1) mepcoHaiy, OCYIIECTBISIONIMK BBIpAIIMBAHUE THUAPOOHOHTOB,
J0JDKeH 00manaTh HEOOXOAMMBIMH 0a30BBIMH 3HAHUSIMHM M HaBBIKAMH JUIS
TIOJI/Iep KaHUS 37I0POBbS )KUBOTHBIX;

2.2) mpakTHKa XO3SHCTBOBaHHSA, BKIIIOYAass KOPMIICHHE, YCTPOWUCTBO
PBHIOOBOZHBIX YCTAHOBOK, IUIOTHOCTH MOCAJIKH, @ TaK)X€ KadyecTBO BOJBI
JOJDKHBI OTBEYATh TPEOOBAHWAM MPOWM3BOJCTBA BHIPAIIMBAEMBIX PHIO HIIH
JOpYTuX THAPOOMOHTOB, a TakXKe WX (PU3MOJOTHYECKUM U TOBEACHYECKUM
MOTPeOHOCTSIM;

2.3) mpakTHKa XO3sSHUCTBOBAHUS JIOJDKHA CBOJIUTH K MUHUMYMY yIIepo,
HAaHOCHMBIN OKpY)KAIOIIEH Cpesie XO3sICTBOM, B TOM YUCIE MPEAO0TBpalle-
HHUE yX0J1a pa3BOJANMBIX 0CO0eH 13 X0354HCTBA;

2.4) XMBOTHBIC, BBIPAICHHbIE B OPraHUYECKHX YCJIOBUSX, MOJDKHBI
COJIEPIKaThCS OTJECIBHO OT OCTAIBHBIX THIPOOHOHTOB;

2.5) HeoOxommuMO oOecneyuTh OMaronpusTHBIE YCIOBHS Ul TpaHC-
MOPTUPOBKH KUBOTHBIX;

2.6) HEOOXOIMMO CBECTH K MHHUMYMY JIOOBIE CTPECCOBBIC CHTYyaIMN
JUISL )KUBOTHBIX, B TOM YHCJIE IIpH 3a00¢€;

87



3.1) He paspemiaeTcsi UCKYCCTBEHHOE CTHMYIHNPOBAaHHE CO3PEBAHHA
MIOJIOBBIX MPOJYKTOB, HCKYyCCTBEHHAsI THOPHAN3ALNS, KIOHUPOBAHUE U BBI-
palnBaHNE OJHOMONBIX JHHHUH, 332 HCKIIOYEHHEM IMPOHU3BOACTBA METOAOM
CEIeKIINY;

3.2) HeoOxomuMOo oTOMpaTh HanboJee MPOAYKTUBHBIC JINHHM;

3.3) Heo0XOIMMO CO3/1aTh MaKCUMAaJIbHO OJIArONpPHSATHBIC YCIOBHS IJIS
MIPOM3BOJUTENEH B MaTOYHOM CTaje, HEpPecTa M BBIPALMBAHHS MOJIOJTU B
COOTBETCTBUH C OCOOCHHOCTSIMH OMOJIOTHUH BHIPAIIMBAEMOT0 BU/1a PHIOHI;

4.1) xopMa JOJKHBI OTBEYaTh TPEOOBAHUSIM MO KOPMJICHHUIO )KUBOTHO-
T'O Ha pa3JIMuHbIX dTAIax ero pa3BUTHS;

4.2) pacTuTenbHBIE KOMIIOHEHTHI B COCTaBE KOPMOB IOJDKHBI OBITH
OpPraHUYECKOTO IPOUCXOXKIICHNS, 2 KOMIOHEHTHI, COJEPIKaIlie MPOIYKTHI
BOJIHBIX JKHBOTHBIX, JIOJDKHBI MPOUCXOJUTH N3 KOJOTMYECKH YHUCTHIX PBI-
OOBOIHBIX XO3SHCTB;

4.3) HeopraHudeckue KOPMOBBIE KOMITOHEHTBI PACTHTEILHOTO MPOUC-
XOXKIEHUSI, KOMIIOHEHTHI KUBOTHOTO WJIM MHUHEPAIBHOTO MPOHCXOXKACHHS,
KOPMOBBIE JI00aBKH, HEKOTOPBIE TIPOIYKThI, HCIIOJIb3YEeMbIE Uil KOPMIICHHUS
THJPOOHOHTOB, U TEXHOJIOTMYECKHE BCIIOMOTATEIbHbIE CPENICTBA ISl KOPM-
JICHUS )KUBOTHBIX, a TaKKe TEXHOJIOTMYECKHE BCIIOMOTATEJbHBIE CPEJICTBA
UCIIOJNIB3YIOTCS TOJBKO B CJydae, €CIM MX NPUMEHEHHWE B OPraHU4ecKOM
MIPOM3BOJICTBE OBIJIO Pa3pelieH0 B COOTBETCTBUH C NpaBWJIAMU OpraHuYe-
CKOW aKBaKyJIbTYPBI;

4.4) He pa3pemaercst UCHOJIb30BaHUE CTUMYJIATOPOB POCTAa U CHHTE-
TUYECKHX aMHHOKHCIIOT;

5.1) Takue 6UOGUIBTPATOPHI JOIDKHBI YIOBIETBOPATH CBOM IMHUIIICBBIC
MOTPEOHOCTH M3 €CTECTBEHHOW CpeJibl, 32 NCKIIOUEHHEM MOJOAH, KOTOPYIO
Pa3BOJAT B BEIPOCTHBIX BOZOEMaxX M MHTOMHHKAX;

5.2) HeoOX0IMMO BBIpAIIMBATH THAPOOHMOHTOB B BOE, OTBEYAIOIICH
KpUTEPUSIM U1 30H Kiacca A mwiu xiacca B onpenenennsim B Ipunosxenun
Il Jupextus (EC) Ne854/2004;

5.3) 30HBI BBIpANIMBAHUS JODKHBI HAXOAUTHCS B BOJAX, 00JIaqaroIuX
BBICOKUM 3KOJOTMYECKMM KaueCTBOM B OIpefeleHHd JIMpeKTUBBI
2000/113/EC;
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6.1) mpenynpexneane 3a00JIeBaHUN TOJDKHO OBITH OCHOBAHO HA BBI-
pAalIBaHUH )KUBOTHBIX B ONTHMAIBHBIX YCIOBHAX ITyTEM COOTBETCTBYIOIIE-
IO pa3MENIECHNUs, ONTHMAIBHOTO 00YyCTpOiicTBa XO3AHCTB, IPUMEHEHUS OII-
TUMAaJbHBIX METOJIOB BBIPAIIMBAHUA M COACP)KAHHUSA T'MIPOOHOHTOB, BKIIIO-
Yas MEePUOJUIECCKYI0 YHCTKY U JE3MH(EKINIO IIOMEIIEHUH, NCTIOIb30BAHMS
KOPMOB BBICHIETO KadecTBa, HAUISKAI[YI0 IJIOTHOCTh MOCAAKH, a TaKXKe
CEJIEKIIMIO TIEPCIICKTHBHBIX BUJIOB U JIMHUM;

6.2) Ooine3HH HEOOXOJMMO JICUUTH Cpaszy, 4YTOObI NPEJOTBPATHTH
CTPECCOBBIE CUTYalUH JJIsl )KUBOTHBIX; KOT/Ia HELEeNIecoo0pa3HO NMpUMEHe-
HHUe (PU3HOTEPANEBTUYECKUX, TOMEONATHUECKUX WIM HHOTO Poja Ipernapa-
TOB, JIOIYCKAETCsl UCIIOJb30BAaHHE XUMUYECKH CHHTE3UPOBAHHBIX ajulorna-
THUYECKHX BETEPUHAPHBIX MPENapaTroB, B TOM YHCJIEe aHTUOMOTHUKOB, B CIy-
yae HEOOXOAMMOCTH M Ha YCIIOBHSIX CTPOTHMX OrpaHWueHHMH. B dacTHOCTH,
JOJDKHBI OBITh 1aHBI YKa3aHHUS B OTHOLICHUH YEPEIOBAHUS KYpPCOB JICUCHHUS
U TIEPUOJIOB OXKUIAHHS;

6.3) paspermraercs UCIIOIb30BaHNE MMMYHOJIOTHIECKIX BETEPUHAPHBIX
MIPEnapaToB;

6.4) moIycKaroTCsi METOABI JICUCHUS, CBSI3aHHBIE C OXPAaHON 310POBBS
Jto/ieil M KMBOTHBIX, IPUMEHsIEeMble HA OCHOBaHUH 3akoHopateibcTBa Co-
o011ecTBa;

IOLIME CPEJICTBA JJIsS IPYOB, C4/IKOB, 3IaHUH M YCTAHOBOK JUIS BHIPAILIMBAHHUS
THAPOOMOHTOB MCHOJIB3YIOTCS TOJBKO B CIIydae, eClid UX MPUMEHEHHE B Op-
TaHMIECKOM MPOU3BOACTBE pa3penieHo B cooTBeTcTBHHU co CraTbeii 16.

Il. Meps! u yciaoBus, KOTOpbIe HEOOXOAMMBI JIJIsl COOIOICHUS TTPABHII
IIPOM3BOJICTBA, BKJIIOYEHHBIX B yKa3zaHHYI0 CTaTblo, IOJDKHBI OBITH MPUHS-
ThI B MOPsi/IKe, ycTaHoBiIeHHOM B Ctathe 37 (2).

Taxum 00pazoM, IPOU3BOACTBO TOBAPHOW PBHIOBI MO TPaBHIIAM pa3Be-
JICHUSI M BBIPAIIMBAHHUSA B OPraHWYEeCKOM pPHIOOBOJICTBE NpEAycCMaTpHBacT
OTKa3 OT UCIIOJIb30BAHHS MECTUIINIO0B, CHHTETHIECKUX MHUHEPAIBHBIX Y100~
PeHHil, PeryisTopoB pOCTa, MCKYCCTBEHHBIX IHIIEBBIX 100aBOK, a TaK¥Ke
3ampeT Ha MCIOJIb30BAHNE TeHETHYECKU-MOIU(PHUIIUPO-BAHHBIX OPraHU3MOB.
Opraandeckoe BBIPAIIMBaHUE PHIOBI CHIDKAET YTPO3bI 3I0POBHIO YETIOBEKA,
CBSI3aHHBIC C MHTEHCUBHOW aKBaKyJIbTypOU, H PaJUKaIbHO IKOJIOTH3UPYET
TPaJMIHOHHbIE WHTCHCUBHBIE TEXHOJOTHH pbIOOBOCTBA. Takoe Hampasie-
HHE aKBaKyJbTypbl UMEET OOJIbIIINE MEePCIIEKTUBBI CBOETO pa3BUTHs B beina-

pycu.
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HNPUMEHEHHUE NOAKUCJIMTEJENA KOPMOB B KOPMJIEHUM
KYP-HECYUIEK 1 HBIILISAT-BPOMJIEPOB

B. I1. Kos1ecenn

YO «I"'pogHeHCKHi rocy1apCTBEHHBIH arpapHbIi YHUBEPCUTET»
r. I'poano, Pecniybnuka benapycn

(Pecniy6nuka benapycs, 230008, r. I'poano, yn. TepemkoBoi, 28
e-mail: ggau@ggau.by)

Knrouesvie cnosa: xypuvi-necywiku, yvlnasma-6pounepul, siyeHoCKOCnb, Co-
XPAHHOCMb, RPUPOC, 3AMPAMbL KOPMA, NOOKUCIUMENU KOPMO8, dhexmugHocmp.

Annomanus. Hzyyena s¢pghexmugnocms npumenenuss nooKucaumeneti KOpmos
«@opcy» u «Buomponux CE-popmey 6 kopmaeHuu cenbckoXo3AlUCmeeHHON Nmuybl.
Yemanosneno, umo npu cxapmausanuu xomouxopma, 00602aujeHH020 npenapamom
«Dopcey, nosvicunace siiyeHockocms Kyp-wecyuiek na 0,87, cHU3UICA 0MXo0 nmuybl
na 0,23 n.n. Hcnonvsosanue nooxkuciumensi kopmose «buomponux CE-ghopmey
obecneyusaem 0oiee 8bICOKUL CPEOHECYMOUHbBLIL NPUPOCT YbINAAM-OPOlIEepos, yem
npenapama « Popcy na 4,83 %.

THE USE OF ACIDIFYING AGENTS FEED IN THE FEEDING

OF LAYING HENS AND BROILER CHICKENS
V. P. Kolesen
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Key words: laying hens, broiler chickens, egg production, preservation,
growth, feed cost, fodder acidifying agentsi.

Summary. The effectiveness of using fodder acidifierss "Force" and "Bio-
tronic SE Forte" in feeding agricultural poultry has been studied. It was found that
when feeding fodder, increased with the "Force" preparation,the laying capacitu of
laying hens increased by 0.87, the poulitry waste decreased by 0.23 percentage
points. The use of the feed acidifier "Biotronik SE-Forte" provides a higher average
daily growth in broiler chicens than the "Force"drug by 4.83%/t.

(ITocmynuna 6 pedaxyuio 01.06.2017 2.)

Beenenne. B kumeyHnke 310pOBOro >KUBOTHOTO OOMTAaeT MpeuMyIlie-
CTBEHHO I10JIe3Hasi MUKpO(dIIopa, IpeICTaBIeHHas [NIaBHBIM 00pa3oM MOIy-
JSIIMSAME JakTo0aumwI 1 OuduaodakTepuii, Ha OO KOTOPBIX IPUXOJUTCS
npuMepHo 95-99% Bceit Mukpodopsl opranusma. B To ke Bpems B xKemy-
JOYHO-KHUIIIEYHOM TpakTe JKHBOTHOTO BCETAa HAXOJATCS  YCIOBHO-
MaTOT€HHBIE U JJa)ke MaTOTeHHbIE MUKPOOPTaHU3MEI [1].

[IpoxykTramu >KU3HENEATEILHOCTH HOPMOQIIOPH! KUIIEYHUKA SBIISIOT-
Cs1 KOPOTKOILIETIOUHbIE KUPHBIE KUCIOTHI — YKCYCHAsl, MOJIOYHAsI, IPOITHOHO-
Basi, MacisHasi, MOBBIIAIOINE KUCIOTHOCTh COJEPKUMOTO TOJICTOTO KH-
IIEYHUKA, CO3/1aBasi HEOJIArONPUATHBIC YCIOBHS ISl PA3BUTHS M pa3MHOXKe-
HUSI TATOr€HHOM MuKpoduopsl. OnTUManbHON 11 OOJBIIMHCTBA IATO-
TeHHBIX MHUKPOOPTaHU3MOB SIBIISICTCS CIA0OKHCas, HeWTpallbHAsl WIN Clia-
Gomenoynas cpena (pH 6-8). CnenoBatensHo, cHmwkenue pH cpeasl Huke
9TOTO YPOBHSI MOXKET ObITh 3((PEKTUBHBIM CPEACTBOM IPOTHB MATOTEHHOI
MUKpPO(]IIOpPBL, T. K. OOJBUIMHCTBO IATOTCHHBIX OAaKTEpUN HE MEPEeHOCST
KHUCITYIO Cpelly ¢ HU3KuM 3HaueHueM pH (4,5-5). I'pamnonoxurensHble Oak-
TEPUH — MOJIOYHOKHCIBIE M TIPOIMHOHOBOKHCIBIE B ITPOTHBOIOJIOXKHOCTD
MaTOTeHHBIM Jyule hyHKinonupyrot npu pH 3-4,5 [2].

B npouecce xu3HEAEATENFHOCTH HOPMO(IIOpa KUIIEYHUKA BBIIEISIET
(epMeHTBI, HHAKTUBUPYIOIINE HEKOTOPbIE MUKOTOKCUHBI, IPUHUMAET yda-
CTHE B CHHTE3¢ HEKOTOPHIX aMHUHOKHCIIOT, MOJMIIENTHIOB, OENKOB, aHTH-
OMOTHKOB, BUTAMMHOB U APYI'MX IIEHHBIX META0OJHMTOB, MPEISTCTBYIOINX
3aCeNICHNI0 KMIIEYHHUKA NMAaTOreHHOH MHUKpodiIopoi. [lesaTenbHOCTh KHUIIey-
HOW MHKPO(DIIOPHI CKa3bIBaeTCs Ha QYHKIMAX CEpACIHO-COCYAUCTOM, IHAO-
KPUHHOM, KpOBETBOPHOH, HEPBHOH M AP. CUCTEM )KHBOTHOTO-X03sMHA [1].

ITox BIHMsIHWEM pPa3HOOOPA3HBIX CTPECCOB, NEHCTBHSA HEOIATONPHST-
HBIX (DAaKTOPOB BHEWIHEH CpPEIbl, HAPYIICHNS OOMEHA BEIECTB CHHKACTCS
o0masi pe3UCTEHTHOCTh W HMMYHOJOTMYECKasi PEakTHBHOCTh OpPTraHM3Ma
XKHUBOTHBIX, HapylIaeTci ONTHUMAJIbHOE COOTHOLICHHE HOPMAIBHOM W
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YCIIOBHO-TIATOT€HHON MUKpO(dIopel. B pesymbrare OBICTPO pa3MHOXKAETCS
HEKenaTenbHasi MUKpodIopa, KOoTopasi pacpoCTpaHsIEeTCsl U3 TOJICTOTO KH-
IeYHNKA B TOHKUH [3, 4].

Ecmm y 310poBOTo MOJOAHSIKA KOJMUYECTBO MATOT€HHON MHKPOQIOPEI
He mpesbimaeT 107/r KHIIeIHOro COMePKUMOT0, TO TIPH 3a00ICBAHHAX KO-
nmbakTeprosom Bospactaer 1o 10°-10'%r [5].

JucOakTepro3bl KUIIEYHUKA MPUBOIAT K XPOHMYECKOM HHTOKCHKA-
LMY, aBUTAMUHO3aM, aJlJIeprofiepMaTuTaM, CHHXKEHUIO Je€3NHTOKCHKAIIMOH-
HOW CHOCOOHOCTH TIEYECHHU, a B KOHEYHOM MTOT€ K Pa3sBUTHIO AMAPEHHOTO
CHUHIpOMA. Y NTHIBI IIPU 3TOM OCHA0NIAETCs IMMYHHUTET, CHIXKAETCS epe-
BapUMOCTb KOpMa. DKOHOMHUUYECKHUE ITOTEPH CKIIAABIBAIOTCS U3 Majeka MTH-
I(bl, CHWKCHHS €€ MPOJYKTUBHOCTU OT KUIIEYHBIX MATONOTHH, YXyALICHHS
KOHBEPCHH KOpMa, OTPUIATEIbHBIX TIOKa3aTelIell HHKYOanuu u T. 1. [6].

Kak ykaseiBaer T. OkonenoBa [6], jkeTyI0YHO-KHIICYHBIE 3200JCBa-
HUSI OTUIBI B IPOMBIIIJICHHOM NITHIEBOJCTBE 3aHUMAIOT BTOPOE MECTO TO-
CJle BUPYCHBIX WH(EKINI U SABISIFOTCS OCHOBHOM NMPHYMHON TMOEIH MOJIO JI-
HSKA.

C 1menpio Npo(MIAKTHKY KEITyIOYHO-KHIIEYHBIX 3a00JI€BaHUN >KH-
BOTHBIX INHUPOKO HCIOJIB3YIOTCS KOPMOBBIE IOOABKH, OTPaHHYMBAIOIINE
KOJIOHM3ALIMIO KHUIIIeYHHKA MaToreHamu. B ux psay poctoifHoe mMecTo 3aHu-
MAIOT MOAKHUCIUTENH KOPMOB.

K HacrosiieMy BpeMeHHU PsIOM 3apyOeKHBIX (GUPM MPEATOKEHBI IS
IIPUMEHEHHUS B XUBOTHOBOJACTBE benapycu MOAKUCIUTENHN Pa3sHOOOPa3HOTO
coctaBa. TepaneBTHueckoe JeiicTBHE MOJKUCIHUTENCH, MX CIIOCOOHOCTh
YTHETaTh MaTOTeHHYI0 MHUKPOG]IOPY 3aBUCHT OT Habopa BXOAAIINX B HHUX
KOMITOHEHTOB ¥ NpHMEHseMoN 103bl. [103TOMY HMCIIOIB30BaHMIO B >KHUBOT-
HOBOJICTBE JIOJDKHA IIPEAIIECTBOBATh OIIEHKA MX 3()(EKTHBHOCTH.

Heapr padorbl: n3ydnth 3Qp(EeKTHBHOCT, NPUMEHEHNS B KOPMIICHHH
Kyp-HECYIIEK M LBIIUIAT-OpoiiiepoB mnoakuciaurener kopMoB «Dope» u
«buotponuk CE-dopte».

Matepuan U MeTOAUKA Hccael0BaHMil. D(HHEeKTHBHOCTh PUMEHE-
HUS noAkucauTens «Popcy B KOPMICHHN Kyp-HECYIIEK H3yJalld Ha ITHIle-
(dabpuke um. Kpynckoit MuHCKOW 007acTH B COOTBETCTBHU CO CXEMOW,
MIPUBEICHHON B Tabnwmie 1.

Tabimma 1 — Cxema ombiTa

I'pynnsl Kyp-Hecymiek K-Bo romos, TeIC. OcoOCHHOCTH KOPMIICHHS! TITHIIBI

KonrponsHas 71,45 Tonnopaunonusie komOukopma MK

TTonopannonubsie kombukopma ITK
OrnbITHAs 61,43 P P
¢ nmoakucauteneM «Popey

B Hay4HO-XO3s/iCTBEHHOM OIBITE 33aJ€HCTBOBAIU NTHUIY ABYX NTHY-
HuKkoB. KopMieHue kyp-Hecyllek KOHTpOJIbHOro mnoroioBbs (71,45 ToIc.
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Kyp) HPOBOJIWIN MOJHOpPAUMOHHBIM KoMOukopmom Ttuma IIK B cootBert-
CTBHUH C TEXHOJOTHEH, MPUHATON Ha nTHIEe(haObpHKe.

B ananormuHbIil MO COCTaBY M HMHUTATEIBHOCTH KOMOWMKOPM UIS Kyp
OmBITHOH Tpynmel (61,43 TeIC. HECyIIEK) B MPOLIECCE €ro M3TOTOBJICHUS Ha
KOMOMKOPMOBOM MPEANIPUATHN BBEIH HoAKHCInTenb «Popc» m3 pacuera
1,0 xr Ha 1 T KOMOHKOpMa. Bo3pacT Kyp-Hecymiek KOHTPOIBHOM rpyIIbl Ha
HayvaJlo ucciaeaoBaHuii coctaBisul 170 nHe#t, ombiTHOM — 182 musa. OnbiT
npojospKany 3 Mecsiia. B xone ero npoBeaeHHs YUUTHIBAIH SHIIEHOCKOCTh
ITHLBI U COXPAHHOCTb MOT'OJIOBBS.

Ienbio poBeieHHsI BTOPOTO OIBITA SIBJISAJIOCH CPABHUTENIBHOE U3yde-
nue 3¢d¢dexTuBHOCTH NoAKUcuTened «Dope» n «buorponuk CE-doprey.
OnpIT TPOBENM Ha MOTOJIOBBE IBILIAT-OpoiiepoB J[3epKUHCKON mTuUlle-
(abpukn MuHCKOH 00s1acTH, pa3MEIIEHHOM B JIBYX 3ajlaX NTHYHHUKA, BME-
CTHMOCTBIO KaXk70T0 1o 80 ThIC. UBIUIAT B cpenHeM. Cxema OmbITa IpHBe-
neHa B Tabmmie 2.

Tabiuua 2 — Cxema ombITa

I'pynmns! nTunst K-Bo roos, ThiC. OC00EHHOCTH KOPMJIEHHS IITULIbI
TonuopanuonHsie kombukopma K ¢ moxkuciu-
KonTponbHas 80
teneM «buorponnk CE-popren
TMonuopatmonHsie komoukopma IMK ¢ moxkucu-
OrsITHAS 80 P P x

TeneM «Dopex»

C MOMEHTa MOCTaHOBKHM Ha BBHIpAIlMBaHWE W JIO Iepenadd Ha yOoit
MTOTOTIBITHBIA MOJIOIHSK TIOJTyYal HOJHOPAIMOHHBIe KoMOnkopma tuma [1K
B COOTBETCTBHH C IPHHATOW Ha mrHIedadpuke TexHoiormed. B cocra
KOMOUKOPMOB TS IIBITUISIT KOHTPOJILHOM TPYMIBI BKIIOYAIH TOIKACITUTETh
«buotponnk CE-¢popTe» u3 pacuera 2 kxr Ha 1 T KOMOUKOpMa, & ONBITHOM —
npemnapat «Dopc» B koauuecTBe | Kr/T koMOuKopMma. B xojie nccienoBanuii
KOHTPOJIHPOBAIH COXPAHHOCTD IBIIUIAT U UX MPOIYKTHUBHOCTH OOIICTIPHHSI-
TBIMU METOJAMH.

Pe3yabTaThl uccjeaoBanuii 1 ux oocy:xaenue. VcciaemoBanus mo-
Ka3aJu, 4YTO B Hayayie MPOU3BOJICTBEHHOTO OIbITa PA3HULBI B IPOAYKTUBHO-
CTU Kyp-HECYLIEK KOHTPOJIbHOM M ONBITHOM IpyIm HE BbIsIBIEHO. Bitoue-
HUE MOJKUCIUTENS B COCTaB KOMOHMKOpPMa HM3MEHHJIO €r0 CBOHCTBA, YTO
MOTJIO OKa3aTh OMPEICICHHOE CTPECCOBOC BIUSHHE HA IMOTPEONISIONIYEO
ATOT KOMOHMKOPM NTHILY, COITPOBOMKAAIONICECS TaKe HEe3HAYUTEIHHBIM CHU-
JKEHUEM MPOJYKTHUBHOCTU Kyp-HecyuieK. OJIHaKO B T€UE€HUE MOCIEIYIOIINX
JIBYX MECSIEeB MPUMEHEHHS U3Y9aeMOTO MOAKUCIUTENS CUTYyallusl HECKOIb-
KO m3MeHwIachk. IlThma amanTupoBanach K COAepiKamieMy ITOJKHCIHTENb
«®Dopcy kombukopmy. bomee Toro, moBbIcHIAch TPOAYKTHBHOCTH Kyp-
HECYIIeK, TOJy4aBMIHX KoMOWkopM ¢ moakuciureneM «®Popc». Ecmm 3a
TIEPBBIA MECSI] ONbITa SHIEHOCKOCTh HECYHIEK KOHTPOJBHON TPYIIIBI CO-
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craBmia 94,23%, a omertHOU — 93,84%, TO 3a BEeCch MEpHOJ MUCCIIEIOBAHUS
(TpH MecsIIa) Mo AHIEHOCKOCTH NTHIIA, TTOTyYaBIIass KOMOMKOPM C ITOAKHC-
nureneM «Dopcey, MpeBoCXoauIa KOHTposHyo Ha 0,87 1. 1. (Tabm. 3).

Tabmuua 3 — [IpogyKTHBHOCTH Kyp-HECYIIIEK

ITokazaTens [pymrb: nmmuist
KOHTPOJIbHAsI OIBITHAsS

Konuuectso Kyp, roi. 71446 61431
Bospact ntuisl B Hayase onbITa, JHEH 170 182
SliitieHocKoCTh 3a Mecsll, Yo. 94,23 93,84
SIieHOCKOCTh 3a TpH Mecsla, % 94,11 94,98
IIponomkenue Tabmump! 3

Tlano kyp 3a mecsitl, roa 110 184
TTaso kyp 3a mecsit, % 0,15 0,30
Ilano Kyp 3a Tpu Mecsia, roi. 358 382
TTasio kyp 3a Tpu Mecsina, % 0,5 0,62
BriOpakoBaHo Kyp 3a Mecsl], TOIL. 491 270
Br10pakoBaHo Kyp 3a Mecs, % 0,69 0,44
BriOpakoBaHo Kyp 3a TpH MecsIa, IOl 1276 883
Bri6pakoBaHo Kyp 3a Tpu Mecsiua, % 1,78 1,44
Bcero BEIOBLIO Kyp 32 MECSILL, IO 601 454
Bcero BbIObUIO KYp 32 MecsiL, % 0,84 0,74
BrIObLIO Kyp 32 TPH MecCsIa, roil 1634 1265
Br10bL10 Kyp 32 TpH Mecsina, % 2,29 2,06

3a nccnenyeMblid epuoj B pe3yabTaTe najexka u OpakoBKH M3 KOH-
TpOJIbHOH rpynmsl BEIObUTO 1634 TonoB nrumsl win 2,29%, a U3 ONBITHOH
1265 ronoB unu 2,06%, 4TO CBUAETEILCTBYET O TOM, YTO MOAKUCIHUTEID
CHoCcOOCTBOBAJI COXPAHHOCTH MTHUIIBI.

[Mopsiok pacyera 3KOHOMHYECKOW d(PEKTUBHOCTH PUMEHEHUS T10/1-
kuciurens «Popc» B KOPMIIEHHH Kyp-HecyIllek TMoka3zaH B Tabmmue 4. Pac-
YeT BBINOJHEH U3 YCIOBHSA CKapMIIMBAaHUS NTUIE | T KOMOMKOpMa.

Tabmuna 4 — JxoHoMunueckast 3G(HEeKTUBHOCTh NMPUMEHEHUS! TTOIKUC-
mrenst «Dopcey KypaM-HeCyIIKam

IMoxkasarens [ pyriitbt miitet
KOHTPOJIbHAS OIIBITHAS

CKOpMIIEHO KOMOMKOpMa, KT 1000 1000
Tomydeno sui, mT. 8402 8480
[omy4eHo JOMONHUTENHHO SIHIL, MIT. - 78
CTOMMOCTb TOTOJHHIGHO NOJIYYSHHBIX SIHIL, ThIC. PyO. - 19,5
3arpaueno noakuciutens «Dopey, kr - 1,0
CTOMMOCTb CKOPMJIGHHOTO TIOJIKHCIIUTEIIS, THIC. pYO. - 14,5
OxynaeMocTh 3aTpaT Ha MOAKUCIHUTENs «Dopcy» HOMONHH- ) 134
TEJIbHO NOJIY4YEHHON SIMYHOU NPOAYKLIUEH, pa3 '

IIpu ckapmiauBaHUU Kaxaod 1 T KoMOWKOpMa OT Kyp KOHTPOJIBHOM
rpynnsl moaydeHo 8402 mT. sun, a onbITHOM — 8480 wim Ha 78 mT. sAUIT
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6omnsbiue. [Tonkucourens «Popc» BBOIMIN B COCTaB KOMOMKOpPMa M3 pacde-
ta 1 kr/1. CTouMocTh 1 KT moakucauTens coctaisuia 14,5 Teic. py0., a no-
TTOJTHUTEIBHO TONTyYeHHBIX AUl — 19,5 ThIC. py6. (10 ieram 2010 r.).

Oxka3anoch, 4TO Pacxoisl Ha IOAKUCIUTENb OKYMArOTCSl JOIOIHH-
TENBHO TIONyYeHHOH smaHOM mponykuumeit B 1,34 pasza. CiemoBarenbHO,
IpUMeHeHne moakucautens «Popc» B KOPMIICHHH Kyp-HECYIIEK ONpaBa-
HO ¥ 5KOHOMHYECKH.

CaezieHNs O BIMSHUH CPaBHUBAEMBIX ITOJIKUCIUTENEH Ha COXPaHHOCTh
U MPOAYKTUBHOCTD IIBIIAT-OpONIIEpPOB MOKa3aHbI B TabmuIe 5.

Tabnmma 5 — CoXpaHHOCTB U MPOAYKTUBHOCTP LBITIIAT-OpOMIEpOB

Hoxasaters ['pynsl OpIUIsT
KOHTPOJIbHAsL | OINBITHAs
KoJinuecTBO UBILIAT, THIC. TOJL. 80 80
CpeHecyTOUYHBII IPUPOCT LBILIAIT 32 BPEMsi BBIPAIMBAHUSL, T 60,8 58,0
3aTpaThl KOMOMKOpMa Ha IPHPOCT )KUBOW MacChl IBIILIAT, KT 1,82 1,72
COXpaHHOCTh LBIUIAT-OpoiiepoB, %o 95,7 98,2

Cynd 1o npuBeIeHHBIM JaHHBIM, IPUMEHEHUE MOAKUCAUTENS «Dopey
obecriedmsto Gosiee BBICOKYIO COXPAHHOCTH LBIIUIAT, YEM HCIIOJIB30BAHHUE
npenapata «buorponnk CE-dopre». B dacTHOCTH, OTXOA IBIILIAT, IOY-
yapmmx mnpenapar «buorponuk CE-dopre», cocraBun 4,3%, uto ObuIO
GoubIe Ha 2,5 1. T1. ,9€eM IIPH UCTIOIb30BAaHUH MOIKUCTUTENS «Dopey.

B TO ke Bpems IO CKOPOCTH POCTa IBIILIATA, MOJyYaBline KoMOu-
kopMa ¢ nojkucnuteneM «buorporuk CE-dopre», mpeBoCXoamIn MOJIO -
HSK ONBITHOW rpynnsl. Pa3HuIla O BETUYMHE CPEAHECYTOYHOTO MPUPOCTa
JKUBOM Macchl coctaBmia 4,83%. Hago OTMETHTD, UTO B 3HAYUTEIHLHOU Mepe
9TO TIPEBOCXOACTBO OpONUIEPOB KOHTPOIBHOM TPYNIBI HAJl MOJIOIHSIKOM,
MOJyYaBIIUM TOAKHCIUTENb «DOpC», SBUIOCH CIEACTBUEM IMOBBIIIECHHON
MI0e1aeMOCTH UMK KOMOHMKOpMa. B To ke BpeMms yBenndeHne noTpeOIeHus
KOMOMKOpMa HE COIPOBOXKJAJIOCH COOTBETCTBYIOIIUM ITOBBIIICHUEM 3(-
(eKTHBHOCTH €ro Mcnosb3oBaHus nruneld. KoHBepcus kopma B mpupoct
KHMBOHW Macchl OKa3zayach 0oJiee BHICOKOH Y LIBIILIAT, MOJTYYaBIINX IOJKHC-
mutens «Pope». Ha mpupocT kMBOIl Macchl 3TOM NTHLBI 3aTPavuuBanoCch
koMOukopma MeHnbine Ha 0,1 kr wimu 5,81%, yem B rpymnme, mosrydaBiei
noakuciutenb «bnotporuk CE-dopren.

OKOHOMHUYECKYIO A(PPEKTUBHOCTh NPHUMEHEHUS CPaBHUBACMBIX ITOJI-
KHCIHUTENEeH B KOPMJICHHH LBIIIAT-OpOMIEPOB PACCUUTHIBAIN C YIETOM
HOPM HX BBOJIa B KOMOMKOPM, CTOMMOCTH IIPENapaToB, 3aTpaT U CTOMMOCTH
KOPMOB Ha MOMEHT HcciiefoBanuA. I1opsiok pacueTa mokasas B Tabnuie 6.

CoryacHo npunsTod Ha JI3epxkuHCKOI OpoinepHoll nrunedadpuke
TEXHOJIOTUH, B KOMOMKOPM ISl LBIISAT-OpOMHIIEpOB BBOAAT 2 KI' OAKHCIIH-
tesst «buorponuk CE-doprey.
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Tabmnma 6 — DxoHOMHYecKast 3(pPEeKTUBHOCTS IPUMEHEHHS ITOIKHC-
muteneit «buorporuk CE-dopre» m «Popcy mpHu BEIpAIINBAHUH IIBITUIAT-
Opoiinepos.

TMokasatens I'pynmsl nplsT
KOHTpOJIbHAsI OlbITHAs
KonngecTBo UBIUIAT B Havaje BEIpAMBaHMsL, TOJI. 1000 1000
Iony4eHo npupocTa )KHBON Macchl | roJl. NBILIAT, KT 2,736 2,610
Kon1yecTBO UBIIUIAT B KOHIIE BBIPALIMBAHHs, TOJL. 957 982
ITomy4eHO Bcero MmpUpOCTa KMBOW Macca LBILIAT 32 BpeMs 261835 2563,02
BBIPAIIMBAHUS, KT
CTOMMOCTb IPHPOCTA I10 3aKYNOYHBIM IIEHaM, THIC. PYO. 11651,66 11405,44
3artpadeHo KopMa 32 BpeMsl BEIPAIMBAHHUS, KT 4765,4 4408,4
CTOMMOCTH 3aTPaueHHOr0 KOMOUKOPMA, THIC. PYO. 5003,67 4628,82
3arpathl Ha MOJIyYSHHE IPUPOCTA )KUBOM MaCChl, TBIC. PyO. 7697,95 7121,26
3aTpadeHo HOIKHCIUTENS, KT 9,53 441
CTOMMOCTD MOJKHUCIIUTEIIS, ThIC. PYO. 96,87 63,94
Bcero 3aTpat Ha IPUPOCT JKHUBOW MACChI, THIC. PYO. 7794,82 7185,20
IonyveHo g0xoa OpH BRIPAIIUBAHUE OPOMIIEPOB, THIC. PyO. 3856,84 4220,24

PazpaboTturkamu mnoxakuciurens «Popc» peKOMEHIYeTCs HCIOJIb30-
BaTh ero u3 pacyera | kr Ha 1 T komOuKopMa. CTOMMOCTh | KI' MOAKUCIIH-
tenst «buorponnk CE-dopre» Ha MOMEHT HCCIENOBaHMS COCTaBJsUIa
10165 6en. py6., a mogkuciutens «Dopc» — 14500 pyb. B pesynbrate,
yaopoxanue 1 T KOMOMKOpMa BCJIEJICTBUE BKJIIOUEHHUS B €TO0 COCTaB MOJI-
kucymrens «buorponuk CE-¢dopre» B peKoMeHAyeMoW 03¢ COCTaBHIIO
20330 py6., a mpemapata «Dope» — 14500 py6. mm Ha 5830 pyO. MeHbIIIE.

[Ipumenenne moxkuciurens «buorporuk CE-popTe» mosponser mo-
BBICUTH CKOPOCTH pocTa HBIIIAT Ha 4,83%. D10 obecneunBaeT mosydeHne
JIOTIOJIHUTENBHO 55,33 Kr mpUpoCTa )KMBOW Macchl MPHU BhIPAIIMBAHUU KaXK-
noii 1 TeIc. 6poiinepoB. CTOMMOCTh JOMOJHUTEIBHOTO MPUPOCTA OPOHIEPOB
0 [IeHE peanm3anuy coctaBmia 246,22 Teic. py0. Beero Ha BeIpammBaHue
KaX10# Teicauu OpoiinepoB 3aTrpadeHo 4765,4 Kr KOMOUKOpMa C TIOJAKUCIIN-
tenem «buotponuk CE-¢poprte», crommocthio 5003,67 Thic. pyd., a ¢ Hc-
mmoyib3oBanueM moakuciutens «Dopcy» — 4408,4 kr koMOUKOpMa, CTOUMO-
cteio 4628,82 ThIC. py0. B cTpyKType cebecToMMOCTH TpUpOCTa >KUBOH
Macchl OpoiiiepoB Ha KopMa IPUXOAUTCS IpUMEpHO 65%. CienoBarenbHO,
ce0ecTOMMOCTD BBIpAIIUBAHUS KaXKAOH THICSYM OpOWIEpOB C MPHUMEHEHHUEM
noaxuciutens «buorponnk CE-dopte» cocraBmster 7697,95 ToIC. pyo., C
noaxuciureneMm «®Pope» — 7121,26 ThIc. py0., a ¢ y4ETOM CTOMMOCTH 3a-
TpadeHHbIX noakucianTenei — 7794,82 u 7185,2 Teic. py0. COOTBETCTBEHHO.
CTouMOCTh TNpPOAYKLMH, MOJYYEHHONH MNpPU HCMOJIB30BAHUM IOJKUCIUTEINS
«buotporuk CE-dopre», coctaBmia 11651,66 ThIC. py0., a ¢ IpUMEHEHHEM
nonkucutesst «Pope» 11405,44 teic. pyd. Takum 00pa3oM, JOMOTHHUTEb-
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HBIH JIOXOJI TIPH BBIPAITBAHUY KaXXIOU THICSIHN OpOIepoB Ha KOMOMKOpMAax
¢ moxkucnureneM «buorpornk CE-dopte» cocraBmser 3856,84 twic. pyo., a
¢ momkuciurerieMm «Dope» — 4220,24 teic. pyd. mnm Ha 363,44 ThIC. pPYO.
6onpare. CienoBaTeNbHO, MPUMEHEHHE MogkuciauTens «Dopc» mpu BbIpa-
IIMBaHWUHU LBIIUIAT-OpOAIEPOB OKa3aloCh SKOHOMHUYECKH Ooliee 1menecood-
pasubIM, geM npemnapara «buorporuk CE-doprey.

3akiouenue. Pe3ynbraThl McClieOBaHUI MOATBEPXKIAIOT LeNeco00-
Pa3HOCTb NPUMEHEHHS TTIOIKUCIUTEHIIST «DOpC» B KOPMIICHUH CETBCKOXO03SH-
cTBeHHOW mrTHIBL. CKapMiIMBaHHE KypaM-HECyIlIKaM KOMOMKOPMOB, obora-
LIEHHBIX nojkuciuTesieM «Popcy, odecrieyrBaeT NOBBILIEHUE SHIIEHOCKOCTH
Ha 0,87 u coxpanHoctu nTuiel Ha 0,23 m. m. BximroueHwe MOAKUCTUTENS
«Dopc» B KOMOMKOpPMA JJIsI HBILIAT-OpOMIepOB CIIOCOOCTBYET OO0Jiee BBICO-
ko#t (Ha 2,5 1. I.) UX COXPaHHOCTH, YeM IPH MCIIOJIb30BAHUH MOAKUCIATEIS
«brnotpornk CE-¢popre». Pacxomsl Ha moxkucimurens «Dopcy OKymaroTes
JIOTIOJTHUTEBHO MOMYyYeHHOH simuHoM mponykuued B 1,34 pasza. Ilpu BbIpa-
IIMBaHUM KaKAOW THICSYM OpOMIICpPOB HA KOMOMKOPMAaxX C ITOJKHCIUTENIEM
«Dopc» MOXKHO TIONYYHTH MPUOBLTH Oonbine Ha 363,4 ThIC. py0., YeM mpu
ncnonp30BaHun npenapara «bnorporuk CE-dopre».
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VJIK 636.2

OIITUMMU3AINUA METOAWKHA BBISIBJTEHUSA
MNOJMMOP®U3MOB I'EHA JIEIITUHA (LEP),
BJIMAIOLEI'O HA ITPOAYKTUBHOE JOJIT'OJIETHE
KPYIIHOI'O POTATOI'O CKOTA

T. M. Komenaant, O. A. Ennuiko, E. C. YeGypanoa

YO «I'pogHeHCKuil rocy1apcTBEHHBIHN arpapHblii YHUBEPCUTET»
r. 'ponHo, Pecybnuka bBenapych

(Pecmrybnuka bemapycs, 230008, r. I'pomHo, yiu. TepemkoBotit, 28
e-mail: ggau@ggau.by)

Knroueswvie cnosa: npooykmugnoe Oooneonemue, 2eH, 1eNMuH, NOAUMOPPUIM,
HI[P-IT]IP®.

Annomayusn. B ceszu ¢ akmyanbHocmolo npobiemvl BPOOYKMUBHO20 0020~
Jlemust KPYRHO20 po2amozo CKOma 6Cmaém 8onpoc 06 uzyuenuu pakmopos, eiusiio-
WUX HA CPOK XO35UCMBEHHO20 UCNOAb308AHUS dcusomiubx. Hapsioy ¢ makumu ¢hax-
mopamu, Kak KpOGHOCMb, TUHELHAs] RPUHAONIEIHCHOCIb, DbIKU-NPOU3B0OUmeN, 603~
pacm nepgozo oména, yoou no nepeoil IaKmayul YCmaHo8ieHoO GIUsHUE HA NPOOYK-
musHoe donzoremue noaumoppusmos zena nenmuna (LEP):C25R, A80V, Y7F. B
Hawlell pabome Mbl NOOOOPANU HEOOXOOUMbLE KOMHOHEHMbL, ONPeOenunt nooxo0si-
wie peaKyuouHvle CMecu U pedcumbl O0Jisi AMIIUPUKAYUYU U PeCmPUKYuU gpazmen-
moe cena aenmuna (LEP), codepocaweco nonumopgpuzmor C25R, ASOV, Y7F. Uc-
Ce008anusi Nposeiu 8 OmMpAaciegoll HAYYHO-UCCLe008AMENbCKOU  1a6opamopuu
«IHK-mexnonoeutly. Mamepuanom ucciedosanuii asnsiuce oopasyvt JTHK 20 scu-
B6OMHBIX KPYNHO20 PO2AmMO20 CKOMA YépHo-nécmpotl nopoodsi. Obpaszysl ucciedosa-
auce memooom [IL[P-TT/[P®. B pe3yromame nposedenus ucciedo8anuii 8 00pasyax
JTHK 6vuiu obuapyoicenvt 6ce mpu nonumopgpusma cena nrenmuna (LEP) ¢ pasznuu-
HbIMU 2EHOMUNAMU.

OPTIMIZATION OF THE METHOD OF DETECTING
POLYMORPHISMS OF THE LEPTIN GENE (LEP),
AFFECTING THE PRODUCTIVE LONGEVITY OF CATTLE

T. M. Komendant, O. A. Epishko, E. S. Cheburanova

El «Grodno State Agrarian University»

Grodno, Republic of Belarus

(Republic of Belarus, 230008, Grodno, Tereshkova Street, 28
e-mail: ggau@ggau.by)

Key words: Productive longevity, gene, leptin, polymorphism, PCR-RFLP.

Summary: In connection with the urgency of the problem of productive lon-
gevity of cattle, the question arises of studying the factors that affect the period of
economic use of animals.
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Along with such factors as bloodiness, linearity, bulls-producers, the age of
the first calving, milk by the first lactation, the influence on the productive longevity
of polymorphisms of the leptin gene(LEP):C25R, A80V, Y7F was established. In our
work, we selected the necessary components, determined the appropriate reaction
mixtures and regimes for amplification and restriction of fragments of the leptin
gene(LEP) containing the polymorphisms C25R, A80V, Y7F. Research was carried
out in the branch research laboratory of « DNA-technologies». The material of the
studies were DNA samples of 20 animals of cattle of black and motley breed. Sam-
ples were examined by PCR - RFLP. As a result of studies in DNA samples, all three
polymorphisms of the leptin gene(LEP) with different genotypes were found.

(ITocmynuna 6 pedaxyuro 01.06.2017 2.)

BBenenne. B Hacrosimiee Bpemsi MOJIOUHOE CKOTOBOJICTBO SIBJISIETCA
Ba)KHOM OTpaciibl0 COBPEMEHHOTO MHPOBOIO CEJIbCKOIO X03dicTBa. B Mupe
HAaCUYMTHIBAETCS OKOJIO 1,5 MipA. rojoB KpynHoro poratoro ckora. [loatomy
MIONCK PEIICHHs MPOOJIEMBI, CBI3aHHOH C IMOBBIIICHHEM PEHTA0CIEHOCTH U
TIPOU3BOJICTBA, SIBIICTCSI PUOPUTETOM JUISI pAOOTHHUKOB CEIIBCKOTO XO3SH-
ctBa. Tarke mepen YYEHBIMH PECHyONUKHA W paOOTHHKAMH CEIHCKOTO XO-
3sICTBA CTOUT CJIOXHAs 3a7java, KOTOpas 3aKII04aeTcsi B CO3aHUU OTeUe-
CTBCHHBIX MTOPO/J] ¢ BBICOKUM IMOTCHIIUAJIOM MPOAYKTUBHOCTU U HpI/ICHOCO6-
JICHHOCTBIO K KOHKPETHBIM IPUPOJHO-KIMMATHYECKUM ycioBuaAM. Kpome
TOTO, B MOCJEIHEE BPEMs aKTyaJIbHOCTh MpuoOpesa mpobdieMa MpoayKTHB-
HOT'O JOJTOJIETHA XKUBOTHBIX, KOTOPYIO BO3MOXHO PEHINTH COBMECTHLBIMU
YCUIMSIMU YUYEHBIX HaIlel CTPaHbl U CIELHAINCTAMU B 00JIACTH CEIBCKOT0
XO035MCTBA.

YBenudyeHne cpoka JKU3HU MpHOOpeTaeT Bce OoJblee 3HAYCHHUE, T. K.
CPOK XO3SIICTBEHHOI'O MCIOJIb30BAaHUS KUBOTHBIX C HAMBBICIIUM I€HETHYE-
CKMM MOTEHLHAJIOM COKpatwics A0 3-x jakrauuil. Takoe OTHOCHUTENbHO
paHHee BHIOBITHE KOPOB YBEIHMYHBACT CEOECTOMMOCTH MPOAYKIIHMH H3-3a
MOBBILIEHUS JI0JIM 3aTpaT, HAIIPaBJIEHHBIX Ha BhIpAIIMBAHUE MOJIOJHSKA.

[IponykTuBHOE HONTONIETHE SABISAETCA JHUMHUTHUPYIOIIAM (HaKTOPOM,
T. K. OHO HEIOCPCACTBCHHO BJIMACT HA MOKU3HEHHBIN HaHOﬁ MOJIOKA, KOJIU-
YCCTBO NPHUIIIOJA M, B KOHCYHOM CYETEC, HA COBCPUICHCTBOBAHUEC IOPOI U
craga. IToaromy B COBPEMEHHOM >KMBOTHOBOZCTBE UPE3BBIUAHHO BAKHYIO
POJIb UTPArOT BBICOKOIIPOAYKTHUBHBIE KOPOBBI C IMPOAOKUTECIIBHBIM CPOKOM
HX UCIIONb30BaHus [2].

MHorumMu y4€HbIMU yKe J0Ka3aHO BIMSIHHE HAa CPOK XO3HCTBEHHOTO
WCTOJIB30BaHUS TaKuX (PaKTOPOB, KaK KPOBHOCTH, JTHHEHHAs IPUHA]ICK-
HOCTB, OBIKU-TIPOM3BOJMTENH, & TaK)KEe BO3PACT MEPBOTO OTENA, YPOBCHB
Y1051 IO IEPBOM JIAKTAIUH, CE30H OTENA U JP.

Hapsiny ¢ 3TuMH yKe OTUPOKO M3YYCHHBIMH (PaKTOPaMU B JIUTEPATypE
BCE Halie BCTpedaeTcss WHPOpMAnus O BIMSHUU HAa CPOK IPOTYKTHBHOTO
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HCTIONB30BAaHMA KPYIHOTO POraToro CKOTa reHeTHdecknx Mapkepos. K Ta-
KAM MapkepaMm OTHocsTcs monmMopdusmbel rera nentuHa (LEP): R25C,
Y7F, A80V [1].

Jlenrrun (LEP) — ropMoHaIBHBIN MPOIYKT T€Ha TYYHOCTH, YYACTBYET B
KOHTpOJIC MTUTAHHS, PACX0Aa SHEPTUH, PEryIUPOBAHUN MACCHI Tella MIIEKO-
muratornux. Jlenrua (LEP) paccmaTtpuBaetcst B kKauecTBe OJHOTO M3 HaHGO-
Jlee BEpPOSTHBIX MapKEPHBIX I'€HOB, OKA3bIBAIOIIMX BIIUSHUE Ha (DYyHKLIHO-
HaJlbHOE posrosietrue. HexkoTopelMH Y4EHBIMU OTMEYaeTcs, 4YTO JIENTHH
BIMSET Ha (DYHKUMOHMPOBAHHE MMMYHHOI CHCTEMBI U PEHpPOJYKTHBHYIO
(GYHKIMIO, a TaK)Ke Ha POCT U KOHCTUTYLHUIO >KMBOTHBIX. CunTaeTcs, 4To
nentuH (LEP) o6nanaer miefiorponHbiM Bo3eiicTBUEM Ha OpraHusM [6].

CrpykrypHo nentun (LEP) mpencrasnsier co0oif mpoTeuH, COCTOsI-
il U3 167 aMUHOKHCIOT U BKIIIOYAOIINA 21 aMUHOKHUCIOTHYIO CUTHAJIb-
HYIO TIOCJICIOBATENILHOCTE. Y KPYMHOTO POTATOrO CKOTa I'€H JIEITHHA pac-
monoxeH B 4 xpomocome (BTA 4) u cocronut u3 Tpex Sk30HOB, 1 U3 KOTO-
pBIX He TpaHciupyercs. TONBKO ABa 9K30HA KOAWPYIOT IOCIEAOBATENb-
HOCTh aMHHOKHCIIOT Oenka JenTuHa. B xogupyromyro o61acTh reHa JenTu-
Ha (ee quHa cocTtaBisieT 501 1.H.) BXOOUT BTOPOH U TPETHI IK30HBI, KOTO-
pBIe pasziesieHsl HHTPOHOM C MPOTSDKEHHOCTHIO MpuMepHOo 2 k6. O6macTsb
IIpOMOYyTepa COCTaBiIAeT 0KoJo 3 k6 [4].

[Tpu nzyuennn SNP nonmmmopdusma rena nentuna (LEP) Gbuto mpo-
BegeHo uccienoanue (Giblin, 2010), HanpaBieHHOE HA KOJMYSCTBEHHOE
OIpeJieTICHUE CBSI3H MEeXIy nojauMopdusMamu 10 OIHOHYKICOTHIHBIX 3a-
MEH B IeHaX, KOJUPYIOUINX JISNITHH U PELENTOop JICNTHHA C YepTaMH IIPOH3-
BOAUTENHEHOCTH 848 OBIKOB TONITHHO-(QPU3CKON TTOPOIEL.

PesynpraTsl okazamuch cinenyomue: SNP R25C umeer BinusiHue Ha
MaccoBbIE JIOJN JKUpa M Oellka B MOJIOKE, Ha CJIIOKHOCTH OTejla M TPOIOJI-
KHUTENBHOCTE cpoka OepemenHoctd. T amrens Y7F SNP B 3HaunrtensHOU
CTETICHH CBSI3aH C YBEIMYEHHUEM MAcChl TeJla CKOTa M CHIKEHHUEM MacCOBOM
nomu G6enka B MoJioke. Takke ycraHoBieHa CBsi3p monmmmopgusma Y7F ¢
YBEIMYEHHEM MAaCChl Tella, CHIDKEHHEM HAJ0s M YMEHBIICHHEM CpoKa
crenpbHOCTH. ASOV CBsI3aH CO CHI)KEHHEM BBDKHBAEMOCTH B cTaje [3].

Takxe yu€usimu (Szyda, 2011) ycraHOBIEHO, UTO KOPOBBI C TEHOTH-
mom CC (SNP R25C rena nentuna) umeroT B 3,14 pa3 Gonbmmii pUCK BEI-
OpaKOBKH, YeM >KHBOTHBIE C TE€TEPO3UTOTHBIMH T€HOTHUIIAMH, a KOPOBHI C
reHorunioM FF (SNP Y7F rena nentuna) — B 3,64 pa3 GoJiee BHICOKHI pHCK
BBIOPAKOBKH, 4eM KOpPOBBI C reHOoTHroM YY. Takke mMoka3zaHO BIMsSHHE
LEP-A80V mnommumopdusma Ha NpOJOIKUTEIBHOCTh XO3IHCTBEHHOTO HC-
I0JIb30BaHUS U YPOBEHb PEHTA0EIBHOCTH )KUBOTHBIX [S].

Takum o6pazom, u3ydenue nonmumopdusmos rena snentuHa (LEP) y
KPYITHOT'O POTraToro CKOTa SIBJISICTCS OYEHb BaYKHBIM ACIIEKTOM ISl BEJICHHS
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MapKep-acCONMUPOBAHHON celleKInu B ycioBusax PecmyOmuku Bemapych c
LENbI0 TPOJJICHNST MPOJYKTHBHOTO JOJTONETHS KPYITHOTO POraToro CKoTa
1, KaK CJIEICTBHUE, NOJXYICHHS OOJBIIEro SKOHOMHUYIECKOTo 3ddekra oT ero
HCTIONIH30BAHMA.

Ieap padoThI: aganTHPOBaTh M ONTHMHU3HPOBATh METOJHKY BBISABIIC-
HUs nomuMop¢u3MoB reHa nentuHa (LEP), Bmustomero Ha mpomykTuBHOE
JIOJITOJIETHE KPYITHOTO POraToro cKota, pazsojumoro B Pecrybnuke Bena-
pych Ui NPOBEJNEHUS MCCIEJOBAHUM B YCIOBHMAX OTPACIEBOM HAy4dHO-
ucciaenoBarenbekoit nadoparopun «JAHK-Texnonoruity YO «[TAY».

Marepuaj u MeToaMKA HccaeqoBaHmii. MccnenoBanus npoBOIUIINCh
Ha 0a3e oOTpacieBoil Hay4dHO-HCCIenoBaTenbckoit naboparopun  «JIHK-
texHonoruity YO «'TAY». Marepuanom HcclieOBaHU SBISUTUCH 00pasiibl
JHK xpymHOTO poraroro ckota 4épHo-miécTpoit mopoms! (N=20), BeIIEICH-
HBIE TepXJopaTHBIM MeTozoM. OOpasisl mccnemoBamuch MeromoM [IIP-
[NP® anamm3a Ha Hamramre nommMopduzmoB R25C, A80V, Y7F B rene LEP.

Pe3yabTaThl HcciiefoBaHUN U UX odcyxaenue. [ oOHapyXeHUS
mommmopdmsmoB rena nentuHa (LEP) (R25C, A80V, Y7F) Mbr npumeHmm
IIMPOKO PacTpOCTpaHEHHBIE METOABI BRIABICHHS HONMUMOpdu3Ma mocieno-
BarenpHOcTed JIHK — ananu3 nmomumopdusma ¢ nomompto TP v anamm3
nojuMopdusmMa JuMH pecTpukioHHbix GparmentoB JHK (TIAP®P). Merox
IILIP ocHOBaH Ha MHOTOKpPaTHOM KONHUPOBAHUHU OIpPEAEIEHHOTO Yy4yacTKa
nyxieorunoB JJTHK mpu momomu ¢epMeHTOB B MCKYCCTBEHHBIX yCIOBHUSX.
AMIUTHGUITIPOBAHUE TIPOUCXOAUT, €CIIH YUACTOK YAOBICTBOPSIET 33 JaHHBIM
YCIIOBUSIM M TIPUCYTCTBYET B HCCIIElyeMOM o0OpasIe.

Jus nposenenust [P Ham moTpeboBatuch Cleayromye KOMIIOHEHTHI:

1. O6pasmsr JHK kpymHOTO poraroro ckota 4€pHO-TIECTPON TOPOIBI
(n=20).

2. Bbydepnsrii pactBop. OH oOecreynBaeT Takue HEOOXOIMMEIE
yCIOBHs peakuuy, kak pH, HOHHYIO cUITy pacTBOpa.

3. MgCl, 25 mM HeoOXoauMBIi [Tt pabOThI TOJIUMEPA3HI.

4. Cmech ANTP (BoHBIiH pacTBOp YETHIPEX BHICOKOOUHIICHHBIX 2’ -1e-
30kcuHyKIeo3ua-S’ -tpudocharos (dATP, dTTP, dGTP, dCTP). He coxnep-
xwut JTHK n PHK).

5. IBa mpaiimepa, koMIsieMeHTapHbie nocienoBarenbHocTsaM JJHK Ha
TpaHUIaX OMpeaeNIéHHOTO crienuduueckoro Gparmenta. [IpaiiMmepamu ciy-
XKaT KOPOTKUE CHHTETHYECKHE OJIMTOHYKIeOTHAbl JnuHoH 18-30 ocHoBa-
HUH, KOMIUIEMEHTapHble OJHOW W3 Lened ABYLENOYEeYHOW MaTpHlbl U
OTpaHMYMBAIOIINE HAYalo M KOHENl aMINIM(UIMpYyeMoro ydactka. Takxke
npaiimep cinyxuT 3aTpaBkoil anst JJHK-nonumepass! npu cuHTe3e KoMILIe-
MEHTapHOH LIeNU MaTPUIIBL.
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6. Tepmocrabmipnas [IHK-monmmmepaza — (epMeHT, COXpaHSIOIINI
aKTHBHOCTh IIPH BBICOKOH TeMIlepaType IJIUTENbHOE BpEMS, KOTOPBIH
KaTanusupyer peakiuo nonumepusannu JHK.

Jnsa aMmumdukanuy yJacTKOB T€HA HCHOJIb30BAINCH CIEHYIOIIUCE
MIOCIJIEI0BATENLHOCTH NTPAMEPOB!

— nas yyactka R25C rena LEP:

LEP-F: 5’-CCAGGGAGTGCCTTTCATTA-3’,

LEP-R: 5’-GGTGTCATCCTGGACCTTCC-3".

— aas yyactka A80V rena LEP:

LEP-F: 5’-CAAGCAGGAAATAGGGAGTCATGG-3’,

LEP-R: 5’-CTGGTGAGGATCTGTTGGTAGGTC-3".

— nas yyactka Y7F rena LEP:

LEP-F: 5>CTGCGTGGTCTACAGCACACCTC-3’,

LEP-R: 5’ AGGGCCAAAGCCACAGGATTCG-3".

OOmmit 00beM cMecH Al MPOBENCHUS aMIUIM(UKAIMKA COCTaBHII
15 mxin. B tabnuie 1 nmpeacTaBieHsl TpU BapHAHTA PEAaKIIMOHHON CMECH IS
ammmudukanun ¢pparmernroB LEP, comepxkamux momumopdmsmer R25C,
Y7F u A80V.

Tabmmma 1 — CocraB peakIMOHHOW cMecH T aMIuTuKanun ¢par-
menToB LEP (R25C, Y7F u A80V)

KosnnuecTBo KOMIIOHEHTOB, MKJT
HasBanue xommnoHneHTa

R25C AB0V Y7F
H,O 9,72 9,7 9,7
Bydep 10x 15 15 15
MgCl, 0,36 0,36 0,36
dNTP 10xPCR premix 0,24 0,24 0,24
[paiimep 1 0,6 0,48 0,48
Ipaiimep 2 0,6 0,48 0,48
Tag-monmnmepasa 0,18 0,12 0,12
JIHK 1,8 2,1 2,1

YuuteiBasgs 0COOEHHOCTH aMIUTM(HUIMPYEMBIX YUACTKOB, a TaKXKe TEX-
HUYECKHE XapakTePUCTUKH aMIUTM(UKaTOpa, HAMH OBUIH MOIOOpaHBI pe-
KUMBI aMIUTHGHUKAH A1 Tpex noiauMopduzMoB. CienyeT OTMETUTh, YTO
JUISL ydacTKa, cozxepxariero nommopduism A80V, obliee KOIMYECTBO LUK~
noB TTL[P-pexxuma cocrasuiio 32, a muist nomumopduzmos R25C u Y7F — 29.

Pexum ammmudukanuy ais ydacTka, COJEpIKAIeTo IMOIMMOPHH3M
A80V, npencrasneH B Tabnuue 2.

Tabmuna 2 — Pexxum ammumnukanuu i1 y9acTka, COAEpKaIiero mo-
muMopduzm A80V

Cramus [TIP Temmnepartypa C JlnuTensHOCTH cTagnm
1 2 3
«opstunii crapm 95 3 MuH
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[ponomkenue TaOIAIBI 2

1 2 3
JHenatypauns JJTHK 95 30 ¢
Omxur npaiiMmepoB 65 20 ¢
Cuntes JHK 72 30¢
Joctpoiika 72 7 MuH

B tabmuue 3 mpeacTaBiieH pexHM aMIUTM(UKAINH U y4acTKa, co-
nepaxamiero noanmopdusmer R25C n Y7F.

Tabmuua 3 — PexxuM amiundukanyuy yyacTKOB TeHa JIENITHHA C TTOJIH-
Mopduzmamu R25C n Y7F.

Cranus [P Temmepatypa C’ JUIMTENIBHOCTD CTaIuK
«l"opstunii ctapT» 94 2 MUH
Jenarypauust JJHK 94 20 ¢
Omxur npaiiMepos 62 20 ¢
Cuntes JJHK 72 30 ¢
Joctpoiika 72 S MHH

Jerexnuto nonydeHHbIX B xone nposeaeHus I11{P-ananusa pesynbra-
TOB npoBoauid B 1,5% arapo3HoM reie METOAOM T'OPHU3OHTAIBHOTO 3JIEK-
Tpodhopesa ¢ Mocienyromeii BU3yaan3aueil Ha CUCTEME Tellb-TOKYMCHTHU-
posanuss GelDoc XR+, Biorad. B pesynbrare ocymiectienus [TIIP-peak-
1un 66Ut 00HapyxeHs! [ILP-ipoxyxTs! ¢ pasmepamu: 305 m.H. st R25C;
424 .. pst A8OV; 310 mu. g Y7F.

[lanee npoBOAMIN PECTPUKIMOHHBIA aHAIM3, AT KOTOPOTO HCIIOJb-
30BaJI COOTBETCTBYIOIIME HHIOHYKJIEA3bl PECTPUKUUH. [ pecTpuKiun
ammmudukara resa sentuaa (LEP) mo momumopdrOoMy yaactky R25C wmc-
10Jib30Banu 3HA0HyKIea3y Bsp 13 I, mo yuactky A80V — PspEl, no nonu-
Mop¢usmy Y7F — sunonykieasy Bpu 14 1.

Pectpukiuio npoBoannu B 20 MKJI MHKYOAITMOHHONH CMECH, KOTOpas
cocrosia U3 15 MKIT peakIIMOHHON cMecH U 5 MK ammundukara. B peakiu-
OHHYIO CMECh BXOJMIJIN BOJa, Oydep U SHAOHyKIea3a. PecTpukimio mo mo-
mamopdmsmy R25C tepmocratiposanu mpu Temneparype 50 C* B Tedenue
3 gacoB. Pecrpukuuu no nonmumopdusmam Y7F u A8OV TepmocTarupoBaiu
npu Temneparype 37 C° B Tedenue 3 wyacos. Jlerekunio ¢pparMeHToB, MOIy-
YEHHBIX TI0CJIE PECTPUKLUH, ONPEAEISUIM C MOMOLIbIO TOPU30HTAIBHOIO
anekTpodopesa B arapo3HoM 2,5% rerne. Busyanmszanuio oCymecTBISUN C
MOMOIIIBIO0 CHCTEMBI Tellb-1okyMenTrpoBanus GelDoc XR+, Biorad.

Iocne pectpukuum ammndukata reHa jentuda (LEP) mo mnonm-
MopdHOMY yuacTKy R25C romo3uroTHsle )KHBOTHBIE 10 ajuiento R (reHo-
tunt RR) o6paszyror ogua gparmedt BenmmdauHol 305 1.H., T€TEPO3UTOTHEIE
RC — tpu dparmenTa: 305, 283, 22 m.H., a Hecymue reHotun CC — mBa
¢parmenTa: 283, 22 1.H.
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ITocne pectpukimu amrumudurkara no noammopdmmy A80V romosu-
TOTHBIE )KHBOTHEIC TI0 ajUieto A o0pa3yroT onuH ¢parMeHT — 424 1.H, rere-
posurotusie AV — tpu ¢dparmenra: 424, 398 u 26 1.H., TOMO3UTOTHBIE TIO
amento VV — nBa pparmenTa: 398 u 26 m.H.

Pecrpuknus ammmndukara mo monmmmopdmsmy Y7F mokasama, 9to
TOMO3UTOTHBIE )KUBOTHBIE 1O aJUIeN0 Y 00pa3yloT oauH GparMeHT AIUHON
310 m.H., rerepo3urotHeie YF — tpu ¢pparmenra: 310, 288 u 22 m1.H, roMo3u-
rotHele 110 amento FF — nBa ¢pparmenra: 288 u 22 m.H.

3akaouenue. Takum oOpaszoM, nposenanHas paboTa CBUICTEIBCTBYET
0 TOM, YTO HaMH pa3paboTaHa W aJaNTUPOBaHA METOJMKA BBISBJICHHS MOJIH-
MopdusmoB rena sentuHa (LEP), nospossiomas u3yduth TeHETHYECKYIO
CTPYKTYpY HOMYJIALMHM 4EPHO-IIECTPOrO CKOTA, Pa3BOJMMOIO B CEIBCKOXO-
3AHCTBEHHBIX OopraHm3anuax PecryOmmku benapycs, 1t nanbHeiero sezme-
HUS CENEKIMHU Ha YBEJIMYCHHUE IPOLYKTHBHOTO JOJTOIETHS )KUBOTHBIX.
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MOJIOYHASI IPOAYKTUBHOCTb KOPOB .
P JUOPEPEHIIMPOBAHHOU JTMHAMHNYECKOU
IIYJbCAIIUHA B ITPOLECCE JOEHHUA

K. B. KopoJs, J. A. I'puropses

YO «I'poaHeHcKuil rocy1apcTBEHHBIN arpapHbIil yHUBEPCUTET»
r. 'ponHo, Pecybnuka bBenapych

(Pecnybnuka Benapycs, 230008, r. I'poaHo, yi. TepenrkoBoit, 28
e-mail: top@ggau.by)

Kniouesvie cnosa: ooenue, ckopocmv MOIOKOOMOAUU, MAWUHHAS CIMUMYA-
Yust, OUHAMUYECKAS NYIbCAYUS, ONUMETbHOCHb MAKMOS.

Annomayun. B cmamve npusedenvi pezynbmamul uccie008anus, 6 xooe Ko-
MOpo20 U3YHANOCh BUAHUE PAZTUYHBIX 3HAUEHU NOPO208 OMKIIOUeHUs Oupgepen-
YUPOBAHHOU MAUUHHOU CIMUMYTIAYUU, d MAKIICe HAYANA U OCIMAHOBKU OUHAMUYECKO-
20 U3MEeHeHUs. MaKma COCaHuus. YcmanosneHo ysenuuenue cpeoHecymoyHo2o y0os
npu 3HAYEeHUU NOPO208, BLIOPANHBIX C NOMOUYBIO OPULUHATLHOZ0 ANCOPUMMA.

DAIRY EFFICIENCY OF COWS AT THE DIFFERENTIATED
DYNAMIC PULSATION DURING THE MILKING PROCESS

K. V. Karol, D. A. Hryhoryeu

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st; e-mail: top@ggau.by)

Key words: Milking, speed of milk yield, machine stimulation, dynamic pulsa-
tion, duration of cycles.

Summary. Results of a research during which influence of various values of
thresholds of shutdown of the differentiated machine stimulation and the beginning
and a stop of dynamic change of a step of sucking was studied are given in article.
Increase in an average daily yield of milk at value of the thresholds chosen by means
of an original algorithm is established.

(Ilocmynuaa 6 pedaxyuio 01.06.2017 2.)

BBenenne. JloeHne KOpOB HAXOAWUTCS B CaMOM KOHIIE TEXHOJOTHYE-
CKOIO IMKJA, KOTJa Jake CaMblii HE3HAUUTENBbHBIN 3JIEMEHT MOXKET CTaTh
KITIOYEBBIM YCJIOBHEM 3 (HEKTHBHOCTH, a HE3HAYUTEIbHAs OMIMOKa OHOTO
Yel0BeKa MOXKET NMepedepKHYTh YCUIIHS Le0ro KolekTusa. Jloenue mpen-
CTaBIsIeT CO00H CIOXHBIN (HPU3NOTOTMUECKHH MTPOIIEeCC, TJIABHAs LeJIb KOTO-
pOTrO 3aKJIOYaeTcst He TOJIBKO B OBICTPOM, JOCTaTOYHO IIOJHOM H C
HaMMEHBUIMMH 3aTpaTaMy TPy/a M3BJICUCHUH 0OPa30BaBIIErOCS B BEIMECHH
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MOJIOKa, HO U B TOM, 4TOOBI CO3JaTh XOPOIIHME YCIOBHUS AT CTUMYJISILIUN
MIPOAYKTUBHOCTH XHBOTHOTO [1].

B Hacrosmiee BpeMs B TEXHOJIOTHH NMPOU3BOJCTBA MOJIOKA B Pa3BHUTHIX
cTpaHax c()OPMUPOBATHCH HOBBIC TEHICHINH, KOTOPBIE TIOCTaBIISIOTCS BMeE-
CTE ¢ JOWJIBHBIM 000pyJOBaHHEM B BHUJIE MPOrPAMMHBIX aITOPHTMOB, 00ec-
MIEYMBAIOMINX paboTy 000pyIOBaHUS M MEHEIKMEHT cTaga. OqHaKo Mpak-
THKa TI0Ka3bIBAET, YTO MOJXObI U TEXHOIOTUYECKHE PELICHHUS, T0TyUYeHHbIE
BMeCTE C MMIOPTHBIM 00OpYyJOBaHMEM, TPEOYIOT aianTaluy Ui yCIOBHNA
Hammx GepM U KoMIulekcoB. [loHnmas, 4to cerofgHs Bcsi (pepMa TEXHOJO-
TMYECKH, TeXHUYECKH U MHPOPMAIMOHHO TaK MJIM MHAue CBS3aHa C JOHJIb-
HBIM 000pyI0BaHHEM, pean3alysi BceX 0e3 UCKIIOUSHHs POLIECCOB TOIK-
Ha OBITh COOOpa3oBaHa MO MECTY, BPEMEHH M CYTH C (PH3MOJOIMYEeCKUMHU
0COOCHHOCTSIMH TIporiecca 00pa3oBaHusI U OTadl MOJIoKa [2].

Ieab padoThl: M3y4UTH BIUAHHUE TapaMeTpoB IuddepeHpoBaHHON
JMHAMUYECKOH IMyJIbCAIl Ha MOJIOYHYIO IPOAYKTHBHOCTH KOPOB, OIpese-
JSIEMBIX B JIOTapU(PMUIECKON 3aBUCHMOCTH OT CPEITHECYTOYHOTO Y105

Marepuanbl M1 MeTOAMKA MccaenoBaHuil. [Iporecc qoeHus IByxKa-
MEpHBIM JOMJIbHBIM CTaKaHOM, PaOOTAIOIIMM IO MPHHIMITY IBYX TAaKTOB,
HMHUTHPYET COCaHHE TEJICHKOM MaTepH, TeM He MEHee Ja)ke caMble COBpe-
MEHHbIEe KOHCTPYKLUH IOWJIBHBIX allapaToB OKa3bIBalOT HETaTHBHOE BO3-
JelicTBUe Ha BbIMs. Tak, mociie BbIIaMBaHUs LUCTEPHAIBHON (pakuuu y
TYTOJIOMHBIX KOPOB 3a4acTyl0 CKOPOCTh MOJOKOOTAAYHM PE3KO CHHKAETCH,
JI0 BO30OHOBJIEHUS! MHTEHCHBHOTO BBIJICIIEHHUSI MOJIOKA BBIMSI ITOJIBEpraeTcs
HETaTHBHOMY BO3JEHCTBHIO BaKyyma. Y KOPOB C BBICOKOH CKOPOCTBIO MO-
JIOKOOT/Iau¥ HAIPOTHB CKOPOCTB ITOTOKAa MOJIOKa Cpa3y MOCIJIE BbIIANBAHUS
LUCTepHATIBHON (DPAKIUK PE3KO yBEIMIUBACTCS. VIHTEHCUBHBIN MOTOK IPH-
BOJIUT K BO3BPATy MOJIOKA M3 MOACOCKOBOM Kamephl uepe3 c(HUHKTEp B IHU-
CTEpPHY COCKa IIPH CXKATHU PE3WHBI, YTO 0OYCIaBIMBAET pa3fpaKCHUE BBI-
MEHH, NPUBOAMT K 3aMEJICHUIO (PM3UOJIOTHYECKH OOYCIIOBIEHHOH CKOpPO-
CTH JOGHHS, a TaKXe YBEIHYMBACT PHCK OOCEMEHEHHs OOJEe3HETBOPHOU
MHUKPO(hIOpOit BHYTPEHHNX MTOBEPXHOCTEH COCKa U BBIMEHH [3].

Jliist pereHus yKa3aHHBIX TPOOIEM COBpEMEHHOE 000pyI0BaHUE UMEET
BO3MO)KHOCTH HAaCTPOHKH TU(PPEPEHIINPOBAHHBIX U TUHAMHYECKH H3MEHSe-
MBIX MapameTpoB noeHus. AnddepeHnnpoBanHas MalIiHHAS CTUMYJISIHS HE
BKJTFOUAETCS B CIIydae JOCTIDKEHHS yCTAHOBIICHHOTO MOPOTa CKOPOCTH MOJIO-
KOOTZa4uU B 3aJlaHHBIA NEpUOJ] BPEMEHHU, €CIH K€ MOPOr HE JOCTUTHYT, TO
CTUMYJISILUSL PEAM3yeTcsl MyTeM YBEIUUEHHs 4acTOThl Imynbcauui [4]. du-
HaMHUYECKOE M3MEHEHHE JUIMTENHHOCTH Pabouero TakTa B 3aBHCHMOCTH OT
MIOTOKa MOJIOKA 00ECIICUMBACT YBEIMUYCHHUE JUTUTEILHOCTH TaKTa COCAHUS IIPU
TIOBBIIICHUN CKOPOCTH MOJIOKOOTIa4d M OOpaTHOE €ro yMEHBIICHHE IpH
CHIDKEHHH TTI0TOKa MOJIOKA. [IpH 9TOM JUIMTENILHOCTD TaKTa OTABIXA (CHKATHSA)
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ocraercsi Hem3MeHHO# [5]. Cxemartndeckoe OTOOpaKeHWE ITyIbCAIlH TIPH
OIIMCHIBAEMBIX PEXHMMaX pabOThI MOKa3aHO HA PUCYHKE 1.
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Pucynok 1 — I'padux mynscanmu npu 1uddepeHIIIpoBaHHON MAITHHHOMN
CTUMYJISIIUK U TUTHAMHYECKOM PETYJIMPOBAHHUHM JTUTEILHOCTH TaKTOB

BpemenHbIe HHTEpPBaNbI, IOPOTH BEIKIIIOYCHNAS CTUMYJIIINHN, Hadaua u
OCTAHOBKH TUHAMHUYECKOTO HM3MEHEHUS [JIMTENbHOCTH TAaKTa COCaHUS, a
TaKXXe JJINTEIBHOCTh TAKTOB B YKa3aHHBIX PEXKMMaX MOTYT OBITh U3MEHEHBI
4yepe3 MporpaMmy yIpaBjieHus 000pyaoBaHueM [6].

WccnenoBanne mpoogwiock Ha MT® «3abonote» YO CIIK
«[Iyrpumkn». depma obopynoBana pownbHeiME 3amamu OAO «lo-
MeJIbarpoOKOMIUIEKT» Ha OocHOBe 3neKkTpoHuku SCR. JlaHHas 3yeKTpOHUKA
MI0O3BOJISIET HE TOJBKO NPHUMEHATh ITUPQEpEeHIMPOBaHHYIO0 AMHAMUYECKYIO
IyJIbCALIMIO, HO ¥ YCTAaHABJIMBATh BCE HEOOXOANMBIE ITOPOTY M MHTEPBAJIBI.
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OKCHEpUMEHT NMPOBOJMIICS METOJOM MEPHOAOB, KOTOPHIH IMO3BOISIET
HCCIIE0BATh BIMSHHUE N3yYaeMBIX MapaMeTpOB HA OJHUX M TEX )K€ JKHUBOT-
HBIX ¥ UCIIOJIb30BaTh OIEHKY JOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTATOB Ha
OCHOBE MapHBIX pasHul [7]. Jis omsita Opla copMHUpOBaHa rpyImma, co-
crosmas 3 18 xopos 90-110 nHs nakTaIuy, cpegHUe MOKa3aTeIHd IPOTyK-
TUBHOCTH, CKOPOCTH MOJIOKOOTIAYd M KadeCTBA MOJIOKA HE OTINYAINCHh
Gonee yeM Ha 5% OT cpeTHUX 3HAYECHUH XMBOTHBIX TOW ke (Da3bl JaKTaluU
B crajge. KopmiieHHe KMBOTHBIX OCYLIECTBIISUIOCH OJMHAKOBBIM PAllOHOM
Ha MPOTSHKEHUH BCETO HKCIIEPUMEHTA, KOpMa HCIIOIb30BAIUCH U3 OJHUX U
TEX KC XpaHUJIUIII. JKUBOTHBIE ONBITHOH Tpynnbl HE MOABEPTraJIUCh HECTAH-
JapTHBIM TEXHOJIOTMYECKUM OIlepalusaM, IEPErpyninupoBKaM U IPOYUM
oOpasyrommM cTpecc hakropam.

B mepBblil ONBITHBIN TEpHOJ 3HAYCHUS] IOPOTOB OCTABAINCH BHIOPaH-
HBIMHM TIPOM3BOJMTENIEM II0 YMOJYaHHIO, BO BTOPOM OBUI CHIKEH MOPOT
OCTaHOBKH JTMHAMHYECKOTO M3MEHEHUs TaKkTa cocaHus. B Tpetsem mepuone
K CHIDKCHHOMY IOpOTY J00aBHIM YBEJIHMUYECHHBIN MOPOT OTKIIOYECHUS IUQ-
(epeHIMPOBaHHOW MAITMHHON CTUMYIAINU. B KOHTPOJBHEIA MEepuoj ma-
paMeTpsl BHOBb OBUIM YCTaHOBJICHBI HA 3aBOJICKHE 3HaueHHA. CxeMa OIbITa
npejacrasieHa B Tabnuie 1.

Tabmuma 1 — CxeMa IpoBOAMMOTO OIIBITA

Ilepuosst
[penBapuTenbHbIiH | 1. OnbITHEI | 2. OnBITHBIN | 3. OmbITHBIN | KonrponbHbIi
3HavYeHus Mopora OTKITIOYEHNS] MAIIMHHON CTHMYJISAIINH
1000 | 1000 | 1000 | 1200 | 1000
IToporu Hayanma ¥ OCTAaHOBKH TMHAMUYECKOH MyIbcaluu
1200/7500 | 1200/7500 | 1200/5500 | 1200/5500 |  1200/7500
JIMTeNnbHOCTD nepuoa
7 cyTOK | 14 cyTok | 14 cyTok | 14 cyTok | 7 cyTOK

[TockonbKy M3y4Yanuch TEXHOJIOTHUECKUE aCTIeKThl, ITTUTEILHOCTD TIe-
PHOJIOB DKCIIEPUMEHTA He MPEBBIMIAET ABYX HENlEb. DTO CBA3aHO C TEM, UTO
MIPUBBIKAHKE JKUBOTHBIX K HOBBIM MapamMeTpaM MallMHHOTO JOCHUS, U3Me-
HEHHBIM (0€3 pe3Kux KoJjieOaHHiT), 0OBITHO MPOMCXOIUT B T€UCHHUH 2-4 110-
€K, a 3p(HeKT OT uX AEHCTBUS MPOSIBIIICTCS MPAKTUIECKU Cpa3y MOCIe MpH-
BBIKaHUs. TaKo MOJX0Jl CHIDKAET BIUSHUE PA3IMYHBIX BPEMEHHBIX (HaKTO-
POB M NOBBIIIAET TOYHOCTH 3KcniepuMeHnTa [8]. IlepBbie 4 MHS KaXI0ro u3
ONBITHBIX U KOHTPOJILHOTO NMEPUOJIOB UCKIIIOUEHBI U3 PACUETOB.

JlaHHble, MOy4YeHHbIE B pe3yJbTaTe OIbITa, IPOBEPEHBI HA 1OCTOBEP-
HOCTh aupdepeHIuaTbHBIM METOAOM. B paboTe MPHHATHL CIEAYIOIIHE
YCIOBHBIC 00O3Ha4YeHUs YpoBHsA 3Haummoctu: * P<0,05; ** P<0,01;
*** P<0,001.
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Pesyabrarsl McciaenoBaHuii m ux obOcyxneHue. B xoxe HaydHO-
XO3SHCTBEHHOTO OIBITA M3Y9aJOCh BIMAHHE HOPOroB aAn¢(epeHIpPOBaH-
HON TMHAMHYECKOH MyIbCalliy Ha MOJIOYHYIO IPOJYKTHBHOCTb.

3HaueHHS MOPOTOB IOJYIECHBI C MOMOIIBI0 OPUTHHAIBHOTO aJTOpHUT-
Ma, COTJIACHO KOTOPOMY OHH PaBHBI IIPOM3BEICHUIO HATYPaIbHOTO JIOTa-
pudMa cpeIHECYTOTHOTO YOS M AIMIIUpHIECKOTro ko3¢ urrenTa [9].

Jns pacdeTa 3Ha4YEHUs IpeUIaracMbIX MapaMeTpoB OBLIM HMCIOJIB30-
BaHbl Pe3yJbTaThl paHee MPOBENCHHBIX HccienoBanuil. [Topor BrioueHus
JMHAMHUYECKOTO M3MEHEHUS PacCUUTHIBACTCS MO (hopMyJIe:

Y13= o1°In(x), 1
rae  Y; — 4YUCIEHHOE 3HaYCHHWE CKOPOCTH MOJIOKOOT/AAYHU, IPH KOTOPOM
Ha4YHWHAKOT USMCHATHCA JJIUTCIBbHOCTS U COOTHOLICHUEC TaKTOB, KF/MI/IH;

Y3 — UnCNeHHOE 3HAYEHUE CKOPOCTH MOJIOKOOT/IAuH, IPHU KOTOPOM

MaIIHHAasE CTUMYJIALUS He BKIIFOUAEeTCsl, KI/MHH;

0 — SMIUPHIECKN YCTaHABIMBAEMBI K03()DUINCHT;

X — YUCIICHHOE 3HAYeHHE CPEJHECYTOYHOro yA0s Ha 1 KOpoBy MO
(bepme, K.

HOpOF OCTaHOBKHM AWHAMHUYCCKOTO HM3MCHCHUA PACCUUTHIBACTCA 110
bopmye:

Y = azIn(x)+5, @)
rae Y, — YNCIIeHHOE 3HaYeHUEe 1TOpora CKOPOCTH MOJIOKOOTAAYH, TIPH KOTO-
POM 3aKaHYMBACTCS M3MEHEHHE JUIMTEIbHOCTH M COOTHOLIEHHS TaKTOB H
HauyMHAeTCsl 00paTHOE X U3MEHEHHE, KI/MHH;

0O, p— SMOMpHUYECKH ycTaHaBIHBaeMble K03 GuLneHTsl [2].

Pacueramu ompezeneHo DOCTATOYHO BBICOKOE 3HAUEHHE IOPOTa OT-
KIIFOUeHUs ctuMysiinuu. IlockonbKky MpUMEHEHHE JAaHHOIO IapaMeTpa HU-
ke Iopora AMHAMHYECKOH IIyJIbCalluM HEUelecoo0pa3Ho, €ro 3HaueHUe
YCTaHaBJIMBACTCA PABHBIM IMOPOTr'Y HadaJla TMHAMHUYCCKOTO UBMCHECHUA TN~
TEJILHOCTU TaKTa COCaHMUSI.

Hcxonst w3 3HaYEHWH CKOPOCTH MOJIOKOOTIAYM U TPOAYKTHBHOCTH
KHMBOTHBIX, JUIsS pa3pabOTaHHOW MaTeMaTHMYEeCKOW MOJENU ObUIM yCTaHOB-
JIeHBl SMIUpHuYeckue Kod(pduIueHTsl. 3aTeM IOCTpOeHBl IpaduKu Jora-
pudmMuuecknx QyHKIMH, ITpeJcTaBlICHHbIE HA PUCYHKE 2, C MIOMOIIBbIO KO-
TOPBIX M YCTAQHABIMBAIOTCS YHCJICHHBIE 3HAYCHUS BceX TpexX moporos. Ilo-
cTpoeHHe TpahMKOB MO3BOJISIET HE TOJIBKO BHIOPATh 3HAYEHHSI TapaMeTPOB B
}laHHBH\/'I MOMCEHT BPEMECHU, HO U YCTAHOBUTH UX NPHU U3MCHCHUUN CPEAHECY-
TOYHOTO yJ0s1 Ha KOPOBY 10 CTazy.
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Pucynox 2 — 3aBHCHMOCTB 3HaYEHUIT TOPOTOB OT CPETHECYTOYHOTO Y05

B pesynbTate ObUTH MOMYYEHBI CICIYIONINE 3HAYCHHS:

Y 1.:3=0,4234-In(17)~1,2 Kkr/muH;

Y, =1,5909-In(17)+0,9931~5,5 kr/mun.

BrnusiHUe NOJTyYSHHBIX OPOrOB HAa CPEJHECYTOUHBIH Y0 MpecTaB-
JIEHBI B Ta0IHAIE 2.

Tabmuua 2 — BnumsiHne noporoB auddepeHuupoBaHHON JHHAMHYE-
CKOM MyJIbCallii Ha CPEIHECYTOUHBIN Y01

Ilepuon
1. OnbITHBIH | 2. OmBITHBIN | 3. OnbITHBIH | KontpombHbIi
Cpennecyrounslit yoit (M+m), kr
22,77%1,55 [ 2531%1,53* [ 2593154 ] 22,80+1,55
Cpennecyrounslit ynoit (Me), xr
22,50 | 24,92 | 25,46 | 22,56

AHan3 JaHHBIX TaOJNHIBI MTO3BOJISIET TOBOPUTH O CTATUCTHYECKH J[0-
CTOBEPHOM YBEJIMYCHHUU CPEAHECYTOUHOTO YOS Y UCCIIEAYEMBIX KHUBOTHBIX
Ha 2,54 Kr npy NpUMEHEHUHM U3MEHEHHOrO MOpora OCTaHOBKM JUHAMHYE-
CKOTO MU3MEHEHUs TakTa cocaHus U Ha 0,62 Kr mpu MCHOIb30BAHUU U3MeE-
HEHHOT'O Topora oTKiIroYeHus quddepeHupoBanHoil crumyisiiyun. PazHu-
La MEXIy CpPeIHUMH apu(PMETUUECKHMMHU U MEIUaHHbIMU 3HAUYCHHSMH I10-
KazaTeJsIsl HaXOUTCSI B IIpe/iesiaX OMIMOKH CpeTHEH.
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CTaTHCTUYECKH TOCTOBEPHOTO M3MEHEHHUS COAEPKAHUS JKUpa U Oenka
B MOJIOKE HE YCTaHOBJICHO, YTO CBUAETEIHCTBYET O IOBBIIICHUN MOJOYHON
MIPOYKTUBHOCTH KMBOTHBIX 32 CUET O0Jiee MOTHOTO BHIAANBAHNS.

3akiroueHue. [IpoBeneHHbIC MCCIEeNOBaHUS MOKA3aIn HAJIMYUE 3Ha-
YUTENIBHBIX PE3EPBOB MOBBIMICHNS (P (PEKTUBHOCTH IPOU3BOJCTBA MOJIOKA,
3aJI0’)KEHHBIX B HCIIOJIb30BAaHUH BO3MOXKHOCTEH COBPEMEHHOTO aBTOMATH3H-
POBaHHOTO 00OPYNOBaHUs IyTeM BHIOOpa MapaMeTpoB Ipolecca OCHHS,
noj0opa MOPOroB Hadana M OCTAHOBKM JUHAMHYECKOTO HM3MEHEHHS JJId-
TEJILHOCTH TaKkTa COCAaHMsl M IOpOra OTKIIoUYeHHs Au((depeHInpoBaHHOMN
CTUMYJIALUHU. YCTaHOBJICHO yBEJIHUEHHE CPEAHECYTOYHOIo yao0s Ha 2,54 Kr
IIPU IPUMEHEHUH MOPOTOB, PACCYUTAHHBIX MO ABTOPCKOMY alITOPUTMY BHI-
00pa UX YUCJICHHBIX 3HAYCHUI.
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YK 636.2.034:[637.112+637.115]

MOP®OPYHKIMNOHAJIBHBIE QBOﬁCTBA BbIMEHH
P JUOPEPEHIIMPOBAHHOU JTMHAMHNYECKOU
IYJbCAIIUU B ITPOLECCE JOEHUA

K. B. KopoJs, J. A. I'puropses

YO «I'poaHeHCKuil rocy1apCTBEHHBIH arpapHblii YHUBEPCUTETY,
r. 'ponHo, Pecybnuka bBenapych

(Pecnybnuka Benapycs, 230008, r. I'poaHo, yi. TepenrkoBoit, 28
e-mail: top@ggau.by)

Kniouesvie cnosa: ooenue, ckopocmv MOIOKOOMOAUU, MAWUHHAS CIMUMYA-
Yust, OUHAMUYECKAS NYIbCAYUS, ONUMETbHOCHb MAKMOS.

Annomayusn. B uccredosanuu uzyuanuco Mop@o@pyHKYUOHATbHbIE CE0UCMBA
BbILMEHU U OCODEHHOCMU QU3UON02UU OOEHUS. NPU PASTUYHBIX SHAYEHUAX NOPO2O8
OMKIIOYEHUA OUPPepeHyUpOBaHHOU MAWUHHOU CIMUMYIAYUU HAYAAA U OCMAHOBKU
OUHAMUYECKO20 USMEHeHUs makma cocanus. OnpedeneHo euusAHue U3MEHEeHHbIX
NOPO208 HA CKOPOCHTb MOLOKOOMOAUU, 6peMs O0EHUS, SNEKMPONPOBOOHOCHTb.

MORPHOFUNCTIONAL PROPERTIES OF THE UDDER AT
THE DIFFERENTIATED DYNAMIC PULSATION DURING
THE MILKING PROCESS

K. V. Karol, D. A. Hryhoryeu

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st; e-mail: top@ggau.by)

Key words: milking, speed of milk yield, machine stimulation, dynamic pulsa-
tion, duration of cycles.

Summary. In a research morphofunctional properties of an udder and feature
of physiology of milking at various values of thresholds of shutdown of the differen-
tiated machine stimulation and the beginning, and a stop of dynamic change of a
step of sucking were studied. Influence of the changed thresholds on the speed of
milk yield, milking time, conductivity is defined.

(Ilocmynuna 6 pedaxyuio 01.06.2017 2.)

Beenenune. CoBpeMeHHas MOJOYHOTOBapHas (epma IPeACTaBIsIeT
c000i eanHBIH «KUOEPHETHUECKUI OPraHU3M», YIPABISEMBIH C TOMOIIBIO
ABTOMATH3MPOBAaHHBIX CHUCTEM uepe3 HHTepQelc KOMIBIOTEPHBIX MpO-
rpaMM. B 1aHHOM KOHTEKCTE€ MEHE/KMEHT BKIIIOYaeT B ceOsl yIpaBieHHE
TPYIOBBIMH pecypcamiu, 00OpYyJIOBaHUEM W >KUBOTHBIMH KaK €IMHBIM Lie-
JIBIM, B KOTOPOM POJIb OTACIBHBIX 2JIEMEHTOB BUJOU3MEHSCTCA B PE3Y/bTa-
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Te UX UHPOPMAIMOHHONW KOHBEPIEeHIINH B paMKax OOIIeH KOHIEIIHU pea-
JU3AIAHA TEXHOJIOTHH.

B ymnpaBneHun TpuUeIMHON CHUCTEMOH «UE€NOBEK-MAalllMHA-)KUBOTHOE)
aKIeHT JeJaeTcsi Ha CHUTHAJIbHBIE MEXaHW3MBI Bo3aeHcTBHA. [Ipm 3TOM
KpaifHe Ba)kHO OOECIIEYHTh TEXHOJOTHUYECKHE NMpPUEMBI, HANPaBJICHHBIC Ha
CTUMYJHAPOBAHHE [EIUKATHBIX €CTECTBEHHBIX OMOJIOTHYECKHX IPOIIECCOB,
peaaM3yeMbIX 10 CBOEOOpa3HOMY KaTaMTUYECKOMY MEXaHW3MY, IOoCpen-
CTBOM TOHKOTO BO3JEHCTBHSA Ha CJIOKHO IETEPMUHHPOBAHHYIO CUCTEMY.
Menkast Jetaib MOXKET cTaTb (PaKTOpOM, ONPEACNSIONINM KOHEYHBIH (-
¢dexr. Takoil momxon MO3BOJISIET MaKCHMalbHO PEAM30BaTh IMOTEHIIMAI
KMBOTHBIX U O0ECIEUYHUTh 3HAYUTENBHBIH 3(PPEKT NMPH MUHUMAIBHBIX pe-
CYpPCHBIX U (pHMHAHCOBBIX 3aTpaTax [1].

Bo03MOXXHOCTH COBpPEMEHHOTO IOWIBHOTO 000pyIOBaHWSA OOecIed-
BalOT KAYECTBCHHYIO OPTaHU3AIUIO W (PUIHUOIOTHIHOCTH JOCHHSA, a TaKkKe
MTO3BOJIIOT WH(POPMAIMOHHO HWHTETPUPOBATh BCE TEXHOJOTHMYECKHE MpO-
[IECCHI KOMIUIEKCA Yepe3 MporpaMMmy YIpaBiIeHUs cTagoMm [2].

Heas padoTsr: U3yunth MOp(odyHKINOHANEHEIE CBOHCTBA BBIMEHHU
KOpPOB TIpH YCTaHOBKE IOPOTOB IU(PPEPEeHIIMPOBAHHON IHHAMHYECKON
IyJIECALMHU B JIOTApU(PMHUUECKON 3aBUCUIMOCTH OT CPEAHECYTOUHOTO y/IO4.

MaTepuaiabl 1 MeTOAMKA HccIeJOBAHUI. YCTaHOBKA IapaMeTpoB
IMyJIBCALIMH OCYIIECTBIISIACH ITyTeM MPOTPAMMHUPOBAHHS PEXHUMOB PabOTHI
JOWJIBHOTO TIOCTa Yepe3 MporpamMMy YIpaBIeHHUS 000pyaoBaHHEM, KOTOpas
MO3BOJISIET YCTAHABIMBAThH TAKHUE MapaMeTphl, Kak MOpPOr OTKIOYEHUs Anud-
(epeHIMPOBaHHONW CTUMYJISIIIUH, JJIUTEIGHOCTh TAKTOB M WX M3MCHEHHUE B
3aBUCHMOCTH OT MOTOKa MoJioka [3].

UccrnenoBanmss mnpoogmwinuce Ha MT® «3Babomore» YO CIIK
«[IyTpumkn» ¥ 3aKIFOYAIHCH B W3yYCHHH H3MEHEHHS MOJOKOOTAAYH W
ANEKTPOIPOBOJHOCTH MOJIOKA Y KOPOB IIPH HCITOIB30BAHUN OPUTHHAIBEHOTO
aropuTMa BEIOOpA 3HAYCHHU MOPOTOB TU(PQPEPECHIUPOBAHHON TUHAMUYEC-
CKOM MyJIbCAINH, YCTAHOBJICHHBIX B COOTBETCTBYIOIIHE IEPUOIBI OTIBITA [4].

JlaHHBIE PETHCTPUPOBAINCH ABTOMATHUYECKH, HETOCPEACTBEHHO [10-
winbHbIME TIocTaMu MC 200 ED, BriroUYaromuMHu CYETYMK MOJIOKa, paboTta-
rortwii o TexHoaoruu «FreeFlow». TexHomorns ocHOBaHa Ha MPOITYCKAHUH
mydeil 6vKHEero mH(ppakpacHOro nuama3zoHa yepe3 CBOOOHBIN MOTOK MO-
JoKa. AHanM3 M3MEHEeHUH WHQPaKpacHOTO Jyda MO3BOJIIET cobpaTh U 00-
paborarh MHGOPMALIMIO O MOJIOKOOT/Iau€ M W3MEHEHHHU 3JIEKTPOIPOBOIHO-
cti Mojioka. VlHpopmanus, coOpaHHas ¢ TPaHCIOHJIEPOB U JOMJIBHBIX I10-
CTOB, TOCIE AO€HHs MepelaeTcs B MPOrpaMMy YIpPaBJICHUS CTAJIOM, IA€
(uKcHupyeTcs B BUJE OTYETOB, CIIMCKOB, TpaMKOB ¥ MH(OpPMALMK B KapTe
KkopoBbl. HekoTopble naHHBIE, a UMEHHO CpeIHssl U MaKCHUMallbHas CKO-
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POCTh MOJIOKOOTJA4H, OTOOPA)KAIOTCsI HEITOCPEACTBEHHO HA JHCIUICE CTAaH-
UM YIPaBJICHUS TOWIHHBIM ITOCTOM [5].

JlaHHBIE, TOMyYEeHHbBIE B PE3YNIBTATE OIBITA, IPOBEPEHBI HA JOCTOBEP-
HOCTh aupdepeHIHanTsHBIM MeToAOM. B paboTe MpHHATH ClEAyIoIHe
yCcIIOBHBIE 00O3Ha4deHHWsA YpoBHeH 3Haummoctu: * P<0,05; ** P<0,01;
*** P<0,001.

PesysbTaThl HcclenoBanuii 1 UX o6cy:xkaeHue. MojokooTaaua, a
COOTBETCTBEHHO M OOYCIIaBIMBAIOIIas €€ MOJIOYHas HPOJYKTHBHOCTh B
3HAUUTEJIBHOW CTENEHH 3aBHUCST OT PabOThl JOMJIBHOIO 00OpYHOBaHHUS B
LIEJIOM W MapaMeTpOB IMyJbCALMH B YACTHOCTH. UeM BbIIIE CKOPOCTH JO€-
HUsI, TEM BBIIIE YO U MEHBbIIE yIepO 3/10pOBbIO XKHBOTHOTO. BaxkHO Tak-
K€ YYUTHIBATh OCOOCHHOCTH MOJIOKOOT/Ia4HM, KOTOpasi XapaKTepu3yeTcs: He
TOJIBKO CpEJHEH, HO W MaKCHMAaJIbHOH CKOPOCTBIO, Pa3HUIA MEXIY KOTO-
PBIMH BapbHpyeTCs B 3aBUCHMOCTH OT IPOAYKTHBHOCTH [3].

Wudopmanns 06 W3MEHEHHH CKOPOCTH MOJIOKOOTAAYM ITIPH Pas3iIHd-
HBIX 3HAUEHHAX MOPOToB MU PepeHIMPOBAaHHON TNHAMUYECKOH ITyIbCallnu
npezAcTaBieHa B Tabmuie 1.

Tabnuua 1 — CkopocTh MOJIOKOOTAAYH TP PA3IMYHBIX ITapaMeTpax

Iepuon
1. OnbBITHBIH | 2. OmBITHBIN | 3. OnbITHBIH | KontponbHbIi
3HaueHHs T1opora OTKJIYCHUA MaITUHHON CTUMYJIALIMH, T/MHH
1000 | 1000 | 1200 | 1000
HOpOFPI HayvaJila 1 OCTaHOBKH I[HHaMPI‘{eCKOﬁ ITyJabCalliu, T/MUH
1200/7500 | 1200/5500 | 1200/5500 | 1200/7500
CpenHsisi CKopocTb MosIokooTaauu (M+m), kr/MuH
227£0,1220 | 2,59+0,1217* | 2,75%0,1215* | 2,240,1214
MakcuMabHast CKOpocTb Mostokootaaud (M+m), kr/muH
4,09+0,2877 | 5,68+0,2974¥* | 577x02657** | 4,01+0,2933
Pasnuna (MakcuManbHasi-CpeiHsis), KI/MUH
1,82 | 3,09 | 3,02 | 1,77

AHanu3 npeCTaBICHHbIX JaHHBIX MMO3BOJISIET TOBOPUTH O 3HAUMTENb-
HOM YBEJIIMYCHUU CPeAHEH CKOpoCcTH MojiokooTnauu, Ha 0,32 u 0,16 xr/mMuH
COOTBETCTBEHHO, MPH KOPPEKTUPOBKE MOPOTOB OCTAHOBKHU JMHAMHUYECKOTO
M3MEHEHHUS TaKTa COCAHUsS M OTKIIOUYEHUS TU(PEPSHIIMPOBAHHON CTUMYIIS-
1y, MakcuManbHasi CKOPOCTh MOJIOKOOT/Iaud Tak)Ke YBEITUYHIIACH C U3Me-
HeHueM obomx mapamerpoB Ha 1,59 u 0,09 kr/MuH. YBenIndeHHe pa3HUIIBI
MEXAY MaKCUMaJIbHON U CPEIHEN CKOPOCTBhIO MOJIOKOOTAA4YH IpPU U3MEHeE-
HUW TUHAMHUYECKOHW IMyJIbCAllUU CBUJIETENBCTBYET O MPOTEKAaHWH IpoIliecca
JOCHUSI HanOoJiee MHTEHCHBHO B IIEPHOJ MAKCUMAaJbHOW KOHIICHTPAI[UH
OKCUTOLIMHA B KPOBH >KUBOTHOTO.

CKOpoCTh MOJIOKOOTAAUU — TOKa3aTellb, OMpPeIesIIONINi BO3MOXKHO-
CTU MHTEHCUBHOTO HCIIOJIb30BAHUS JKMUBOTHBIX, & TAKXKE CBHUJIETEIbCTBYIO-
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U 0 Ka4eCTBE YCJIOBUH, 00ECIICUNBAIOIINX BOZMOXKHOCTE HPOSBICHUS HX
noteHuuana. CKOpOCTh MOJIOKOOTAAYH TOBOPHUT O BPEMEHHU JOCHHS KHUBOT-
HBIX, HO B OOJBINEH CTEIIEHH OTpa)kaeT MPENIOCHUIKH K ITOJ0XKUTEIEHOMY
pedIIeKTOpHOMY BOCHPHATHIO Mpoliecca, OBICTPOMY HPHUITYCKYy MOJIOKA,
MOJIHOMY BBIIAMBAHUIO, & TAK)KE CIIOCOOHOCTH K MHOT'OKPaTHOMY JIOSHHUIO C
BBEICOKAM TIOPOTOM OTKJIIOYEHHS IOWJIBHOTO ammapaTa [6]. 3aBHCHMOCTB
CKOPOCTH MOJIOKOOT/Ia4¥ OT MOJIOYHOW HPOJYKTHBHOCTH Y HCCIIEIyEeMBIX
YKMBOTHBIX B OIBITHBIC TIEPHOJIBI OTPAKEHA HAa PUCYHKE.

&

\y o v o,

CKOPOLME MOAOKOOMBANY, K2/ MUK

s

—~

[
2 17 22 27 2 37
Lpedwecymowwny ydou, x2

O [DETHAR (KOPOLME MOAOKOOMIAWY A MOKCUMOALHOR CKODOCME MOAOKOOMAawY
— Anpoxcumauuy
Pucynox — CKOpOCTh MOJIOKOOTJA4H

IpPU Pa3IMYHOM CPEIHECYTOUHOM yJ0€

OdeBHIHO BO3pACTaHHE PAa3HHUIBI MEXIYy MaKCHMAaJIBHOW M CpemHei
CKOPOCTBIO MOJIOKOOT/IAUH C YBEJIWYEHHEM MPOJYKTHBHOCTH, a TaKXe JIO-
rapuMUUECKHUil XapaKkTep 3aBUCUMOCTH MOJIOKOOT/Ia4H OT CPEIHECYTOYHO-
T'O yJ051, 9TO YCTAaHOBJICHO U B POBOAMMBIX paHee UCCIeToBaHMAX [3, 51.
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PacnpenencHne mokasareneidl y ONBITHBIX XKMBOTHBIX ITOATBEPKAACT
ONarompuATHOE BO3JCHCTBHE BHIOPAHHBIX IAapaMETPOB Ha (PH3HOIOTHIO
JOCHUSI.

OT MOJOKOOTHAYX 3aBUCHUT M TAKOH Ba)KHBIM TEXHOJIOTHYECKHI ITOKa-
3aTenb, KaK BpeMs OCHUs, HH(POPMANXsA 0 KOTOPOM TPH pa3INIHbIX 3HaUe-
HUSX IOPOTOB OTpayKeHa B TaOmwIe 2.

Tabnmma 2 — Bpemst JoeHust KOpOB TP pa3IMIHBIX TapaMeTpax

Ilepnon
1. OnbITHBLH | 2. OnbITHBIH | 3. OnbITHELH | Kourponsmsrii
Cpennee Bpems noerus (M+m), Mux
49901652 | 4,86:1608 [ 470:0,1542 [ 507+0,1717
Mennartoe Bpemst noerus (Me), Mun
5,11 | 4,93 | 4,77 | 5,07

JlaHHble TaONMIIBI YKa3bIBAIOT HAa COKpAaIIeHHE BPEMEHH JOSHUS MPHU
U3MCHCHHU 3HAYCHUU O0OMX MOPOrOB, YTO CBUJCTEILCTBYET O TOM, YTO
IpoIiecc JOCHUS NPOXOTUT MpH OONbIIeH KOHICHTPAMH OKCHUTOIIMHA B
KpOBH, NEHCTBHE KOTOPOTO OCYIICCTBIISICTCS B KOPOTKUI MPOMEKYTOK Bpe-
MeHH. EnuHbIi XapakTep N3MEHEHUS CPEIHAX U MEANAaHHBIX 3HAYCHUN 03~
BOJISICT TOBOPHUTH O JIOCTOBEPHOM M3MEHEHHH HCCIIEAYEMOTO TIOKa3aTels.

OWM3HONIOTHYHOCT TIpoIecca JOCHHS TaKKE OICHHBACTCSI CTEICHBIO
HETaTUBHOTO BO3ACUCTBHS BaKyyMa Ha TKaHU BeIMeHHU [7]. Hanbonee ymo6-
HBIM KOCBEHHBIM TOKA3aTeJIeM TaKOTO BO3JCHCTBUS SIBISIETCS JEKTPOIPO-
BOJHOCTh MOJIOKA W €€ HW3MEHEHHE, MOCKOJbKY Jake HE3HAYUTEeIbHOE
TpaBMUPOBAaHNE TKAHEH MPUBOAUT K TOBBIIICHUIO COAEPIKAHUS IIEKTPOIIH-
TOB U COMAaTHUYECKHUX KJIETOK B MOJIOKE. Pe3ylbTaThl mpeacTaBieHbl B Ta0-
naue 3.

Tabauna 3 — DiaekTpuueckas MPOBOAUMOCTh MOJIOKA B OTHOCHTEIIb-
HBIX OaljIax MpU pa3IMYHBIX apaMeTpax

Tlepnon
1. OnbITHBIH I 2. OnbITHBIHA I 3. OnbITHSBIIT I KonTponbuslit
DieKTponpoBogHOCTH Mostoka (M+m), STD
71,56+0,889 [ 71,61x0,837 |  6939+0,799 |  72,00+0,880
MakcumanbHOe oTKIIoOHeHHe, STD
331 | -5,06 | 2,87 [ 4,13

IIpencraBrieHHbIE 1aHHBIE CBUIETENBCTBYIOT O TOM, UTO CYILIECTBEHHBIX
M3MEHEHHH JIEKTPOIIPOBOAHOCTH MOJIOKA B XOJI€ SKCIIEPHMEHTA HE YCTaHOB-
neHo. Tem He MeHee aHaTM3 U3MEHEHMI MMOKa3aTells, a TAKKe 3HAUYCHHUS MaK-
CHUMAJILHOTO OTKJIOHEHHMS 3a TIEPHOJ OTIBITa Aal0T BO3MOXHOCTH C/IEJIaTh BBI-
BOJI O CHIDKCHWH HETaTHBHOT'O BO3JEHCTBHS BaKyyMa IIPpH M3MEHEHHUH TI0pora
OTKITFOUCHHS TN PEPSHIINPOBAHHON MAITTHHON CTUMYJISIIHH.
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V3MeHeHne mopora OTKIIOYCHHS CTHMYJSIIUU IPHUBEIO K yBEJIHUe-
HUIO KOJIMYIECTBA MCIONB3YIONIHNX €€ JKUBOTHBIX. OTKIIOUCHNE CTUMYJISIIIN
JUIS )KABOTHBIX, KOTOPBIE MPHITYCKAIOT OBICTPO, TAKXKE CIIOCOOCTBYeT (u-
3MOJIOTHYHOCTH JOCHUS. TakuM >KMBOTHBIM MAIIMHHAs CTHMYJIALUS He
HYXHa U JaXe BPEIHA, NOCKOJIbKY BKIIFOUAECTCsl B IEPHOA HanbosIee HHTCH-
CHUBHOH MOJIOKOOTAAuU. V3nuiiHee c)kaTue COCKOBOW PE3MHBI 3aMEIIseT
JOCHHE.

VYcKkopeHHe YBETMYEHUS [UIMTEIBHOCTH TaKTa COCAHMS IPH WHTEH-
CHUBHOM MOJIOKOOT/Iau€ TMO3BOJISIET OBICTPO M IOJHOCTHIO BBIIOUTH KOPOBY
0e3 ymiepOa Juis ee 3J0pOBbsl, @ TAK)KE CHU3UTh BO3BPAT MOJIOKA B LIUCTEPHY
cocKa MpH ckaTuu pe3ussbl. [Ipouecc qoeHust TpOUCXoauT Hanbosee HHTEH-
CHBHO B IIepHOJ] MHKOBOH MosIokooTAa4H [8, 9].

3akJroueHue. B mpoBeneHHOM HCCIEOBAaHUN YCTAHOBJIEHO, YTO BBI-
60p MOpOoroB OTKIIOYEHHA AN (HEPECHIMPOBAHHON MAIIMHHON CTUMYJISIIIAN
1 TIOPOTOB TMHAMHYECKOTO M3MEHEHNUS TaKTa COCAHUS MOCPEACTBOM aBTOP-
CKOTO aJTOPUTMa MO3BOJISIET YBEIHYUTh CKOPOCTH MOJOKOOTIAa4dM KOPOB,
CJIEIOBATENIFHO, 1 MHTCHCHBHOCThH JOEHHA. [Ipw 3TOM H3MEHEHHE Mopora
JMHAMUYECKOH ITyJIbCAIIUX MIPUBOJNUT K YBEJIMUCHHIO Pa3HUIBI MEXIY MaK-
CHUMAaJIbHON M CpelHeH CKOpOCThI0 MoJoKooTAauu. HaoGopoT yBenuueHue
K€ MOpOora OTKIIFOYEHHS CTUMYJIALUMN CTUMYJIHUPYET MOJIOKOOTAAYY B IEpH-
071 €€ HU3KOM CKOpOCTHU. B 11e710M yBenuueHue 3TOM pa3HULbl [IPU UCIIOJb-
30BaHUM UCCJIEIYeMbIX 3HAUE€HHI MIOPOTrOB TOBOPUT O 00Jiee TOJIHOUEHHOM
1 GU3U0IOTHIECKH 00yCIOBICHHOM H3BJICUCHIH MOJIOKA U3 BEIMEHH.

[IpaBwiIbHBIN BHIOOP TOpOTra BKIIIOUEHMS MAIIMHHON CTUMYJISIIHH
obecrieunBaeT ee BKIIOUCHHE TOJIBKO JUISl TeX KOPOB, KOTOpPHIE B HEl aei-
CTBHUTENILHO HYKAAIOTCS, YTO IO3BOJSIET TPaMOTHO IU(QepeHIpoBaTh
KHMBOTHBIX 110 OCOOCHHOCTSIM MOJIOKOOTAAYM. YCTaHOBKa OOOCHOBaHHBIX
3HAQUEHHUH MOPOTOB JMHAMHYECKOTO M3MEHEHHS TaKTa COCAHUS MO3BOJISET
3¢ PEKTUBHO JOUTH KOPOB C MHTEHCUBHOM MOJIOKOOTJaueH.

[Ipumenerne nudepeHMPOBAaHHON JUHAMHYECKOH ITyJIbCAllid B
MpoIIecce TOCHUsI U BHIOOp TTapaMeTpoB ee paboThl B I[E€JIOM OJIarONpHsITHO
CKa3pIBalOTCI Ha MOP(HOQYHKIIMOHAIBHBIX CBOIMCTBaX BBIMEHH, YTO JaeT
pe3epB MoBbIMIEHUST d(Q(HEKTUBHOCTH TEXHOJIOTHH TPOU3BOJICTBA MOJIOKA
6e3 MpHOOpETEeHUs JOTONIHUTENBHBIX CPEACTB NMPOMU3BOJICTBA, T. €. MyTEM
HACTPOWKH paboThl yKe UMEIOLIErocs JOMIBHOTO 000PYI0BAHHUSL.
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INIEMEHHASI HEHHOCTb Y NIPOAYKTHUBHOE JOJII'OJIETHE
3ABO/JICKOMU JINHNU BBIKA ITPEJINOJIE 392457
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(Pecnybnmka benapycs, 222160, r. KoauHo, yn. @pynze, 11

e-mail: Olgamazurkevich1991@mail.ru)

Kniwouesvie cnosa: conwumunckas nonynayus, npoooaiCumensbHoCy Xo3sii-
CMBEHHO20 UCNONb306AHUS, UHOEKC NIEMEHHOU YEHHOCMU.

Annomayusn. B oannou cmamoee paccmompena npoonema npooosiCUmenbHo-
CMU XO3SUCMBEHHO20 UCNONb306AHUSL KOPOB 20JUUMUHCKOU nonyasyuu Pecnyonuxu
Benapycy. Paccuuman unoexc niemeHHou YeHHOCmU RO NPOOOIHCUMENbHOCTU XO-
3AUCMBEHHO20 UCNONB306AHUS 3a800CKOU Tunuu Ovika [Ipentode 392457. [lns bonee
NONHOU Peanu3ayull 2eHeMuUYecKo20 NOMEHYUAa 2OIMUMUHCKOU NONYIAYUL CKOMA
HeoOX00UMO UCNONb308AMb NPOU3EOOUMENel, KOMOpble YAVUULAOm NPOoOyKMUGHoe
doneonemue douepell.
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THE BREEDING VALUE OF THE DURATION OF ECONOMIC
USE OF THE FACTORY LINE OF THE BULLET PRELUDE 392457

0. N. Tsidik, I. N. Koronec

RUE «Scientific and Practical Center of the National Academy of Sciences
of Belarus on Animal Husbandry»

(Belarus, 222160, Zhodino, 11 Frunze str.

e-mail: Olgamazurkevich1991@mail.ru)

Key words: Holstein population, duration of the economic use, index breeding
value.

Summary. The problem of duration of economic use of cows of Holstein popu-
lation in the Republic of Belarus is considered in the article. Calculated an index of
breeding value for the duration of the economic use of the factory line of bull Prel-
ude 392457. For a more complete realization of genetic potential of Holstein cattle
populations, you must use bulls that improve productive longevity of daughters.

(ITocmynuna 6 pedaxyuio 01.06.2017 2.)

Beenenne. OqHol U3 IIaBHBIX 3324 B MOJIOYHOM CKOTOBOJICTBE SIBIISI-
€TCsI yBEJIMUCHUE CPOKA MPOAYKTUBHOTO JIONTOJICTHs KOPOB B cTaje [4, 8].

W3-3a mporecca MHTEHCU(DUKAIIMHA, KOTOPHIH MPOXOAHUT B MOJIOYHOM
CKOTOBOJICTBE, CJEIYeT COKpAIIEHHE CPOKa XO3SHCTBEHHOTO HCIIOB30Ba-
HUsSI KOpoB. VIHTCHCUBHBIN pa3loil MEPBOTENOK, MIPH KOTOPOM MPOHCXOIHT
ype3MepHas Harpy3ka Ha OpraHu3M, SIBISIETCS] OJTHON U3 OCHOBHBIX NMPUYHH
UX MPEXKIEBPEMEHHOTO BBHIOBITHSI.

KonmuecTBo KOpOB-TIEPBOTENOK, KOTOPHIE BBHIOBIBAIOT M3 CTaja, J0-
cturaet 30% [5]. Y 3Ha4UTENBHOTO YHCIIa KOPOB B INIEMEHHBIX M TOBAPHBIX
cTazax HaOMI0JaeTcsl TOBOJBHO HHU3Kas MPOJOJDKUTENBHOCTh XO3SHCTBEH-
HOTO HCIIOJIb30BaHUS — B cpenHeM oT 1,5 mo 3 makrarnmii. JKuBoTHBIE, 3a
HEOOJIBIIIMM HCKITFOYCHHEM, HEe JHOCTHTAOT Bo3pacTta 4-5 jakranuii, Koraa
MaKCHUMAaJIbHO TPOSIBIISETCS MX reHeTuueckuil nmorenuuan [9]. Kpome toro,
IIpU paHHEH BBIOPAKOBKE KOPOB XO3SAHCTBO HECET 3HAYUTENBHBIC YOBITKH,
MMOTOMY YTO MPHOBUIH OT PEaM3alyd MOJIOKA HE TIOKPBIBACT 3aTPaT Ha BEI-
palMBaHue PEMOHTHBIX TeJok. Enie Kk yucily HeraTuBHBIX MOMEHTOB MOXK-
HO OTHECTH TOT ()aKT, YTO IPHU BBICOKOH J10JIe OPaKOBKH MATOYHOTO ITOTO-
JIOBBSl BBIPAIICHHBI PEMOHTHBI MOJOJHSIK CMOXKET OOeCHedHTh JIHIIb
MIPOCTOE BOCIPOU3BOJICTBO CTaja, M B 3TOM ClIydae XO3SHUCTBO JIHIIIAETCS
BO3MO>KHOCTH PEaJIM30BEIBATH INIEMEHHOI CKOT [1].

Ecimm cpemHsisi MpPOMOIDKUTENBHOCTh HCIIOJIB30BAHHUS KOPOB OyIeT
MEHBIIIE, YeM 2,5 JaKkTaluH, TO KOPOBBI MaTepy HaYHYT BBIOBIBATH M3 CTaj
paHbIile, YeM HaYHYT JaBaTh IPHUILION UX godepu [2, 3, 7].
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OxvH U3 METOAOB YBEIHICHUS MPOIOIDKUTEIFHOCTH X03IHCTBEHHOTO
HCTIOJIB30BaHUSl KOPOB — 3TO BBHIOOP OBIKOB IMPOU3BOIUTENCH C BBICOKHM
WHAEKCOM IDIEMEHHOU IIEHHOCTH TI0 MPOJOJKUTEIBHOCTH XO3IHCTBEHHOTO
WCTIOJNB30BaHUs TIPHU YCIOBUHM MOCTOSHHOW MPOBEPKH WX IUIEMEHHOH IeH-
HOCTH H )XECTKOMY 0TO0pYy [6].

Henp padoThl: OLEHUTH IO MHAEKCY MJIEMEHHON LEHHOCTU MPOIOJI-
KHUTEIBHOCTh XO3IHCTBCHHOTO MCIOJIb30BaHUsI OBIKOB-TIPOM3BOJMTENICH 3a-
Bozckoit muHuu [Ipemtone 392457.

Marepuan u Meroauka ucciaeqoBanuii. OueHKa MmieMeHHON [IEHHO-
CTH OBIKOB-TIPOM3BOIUTENICH 10 MPOAOKHUTEIBPHOCTHA XO3SHCTBEHHOIO HUC-
nosnb3oBanusa podepedd (Mpxy) MPOBOAMTCS MO OTKIOHEHHUIO MPOAOIIKH-
TETBHOCTU XO3SWCTBEHHOTO HCIONB30BaHUsA Jodeped Oblka OT CpeaHHX
BEJIMYMH IO CBEPCTHHUIAM, CTaIy, HMOMYJLIHA C YIeTOM KOX(PQPHUIHECHTOB
HACIICAYEeMOCTH U MEXCTaTHBIX PA3ITUIH.

s onpeneneHus MHAEKCA IIEMEHHOW IIEHHOCTH IO MPOIOIDKHUTEINb-
HOCTH XO3SHMCTBEHHOTO HWCIIOJNB30BaHMS 3aBOJCKOW JmHUM ObIka [Ipemrome
392457 Ovna pou3BeicHa BEIOOPKA JoUeper ero IOTOMKOB M3 0a3 JTaHHBIX
IUIEMEHHBIX X03s5iicTB MuHCKo#, Bpectckoit m ['pomueHckoit obxacteid,
KOTOpBIE HUCIIOJIb30BAIIUCH B ATHX MPEANPUATHAX U OOJBITUHCTBO KOTOPBIX
YK€ BHIOPAKOBAHBI.

st onpeneneHus HHAEKCA MPOIOIKUTETFHOCTH XO3HCTBEHHOTO UC-
nosib3oBanus (Uppxy) HCIONIB3YIOTCS Clieayoue GopMyIIbL:

Allllggs + MXHp
TINH
rac HXI/I]‘[ — OPOAOJDKUTCIBHOCTD XO3IMCTBEHHOT'O HCITOJIb30BaHUS KOpOB
B IOITYJISAIINY, BbIPpA’KCHHASA B JIAKTALUAX,
Allgye — CPEmHAS OTHOCHTENbHAS IUIEMEHHAS IIEHHOCTh ObIKa-

MIPOU3BOIUTENS IO MPOJOJDKUTEIBHOCTA XO3SUCTBEHHOTO HCIIOJIH30BAHUS
nodepeit (Jiakr.);

}“:n"“ = 100

e AT d ™
dui

rae | — HOMep JakTanmy;

Aqi — KOJMYECTBO KOPOB, BBIOBIBIIMX W3 BCEX CTaJ IMOMYJSLHH 32
TPEIBIIYIINI Tl ¥ 3aKOHIHBIIHX i-F0 JTAKTAITHIO;

B — KosmuecTBO KOPOB, BBIOBIBIIMX M3 BCEX CTaJ HMOMYISLHUH JIO

OKOHYaHMS TEPBOH JIaKTallMK 3a NPEAbIIYIINHI IO/

—_— T A e

Allllpge ==

"
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rae Al — oTHOCHTENBHAS TUIEMEHHAS [IEHHOCTH ObIKA-TIPOU3BOIUTENS
M0 MPOAOJKUTEIBHOCTH XO35SMCTBEHHOTO HCIIONL30BAHUS J04Yepei B i-M
crane (J7aKT.);
N — KOJMYECTBO CTaJ, B KOTOPHIX HMEIOTCS JOYEPU OLEHUBAEMOTO
OBbIKa.
AT rxpr=h? (ITX U - TTXUep)+h -(IXUer — TEH ),

rae IIXUg — npoaomKuTENbHOCTh X03SIIICTBEHHOTO UCIIOJIb30BAaHUs J10Ye-
peii ObIKa B cTaje, BRIpakeHHAs B JTAKTAIUAX;

[IXWcg — MponoKUTENBHOCTh XO3UCTBEHHOTO HCIOJIb30BaHUSA J10-
yepeil OBIKOB, HAYABIIUX MCIIOJL30BATHCSA B CTAJC OJTHOBPEMEHHO C OLICHU-
BaeMbIM OBIKOM, BBIPD@)KCHHAsSI B JIAKTALIMX (Iajiee CBEPCTHHIL);

[IXWcr — npooKUTENbHOCTh X035HCTBEHHOTO MCIIOJIB30BAHUS KO-
POB B CTaJie, BRIPRKEHHAS B JAKTAIHIX;

h? — HACJICYeMOCTh (DYHKIIMOHATIBHOTO CPOKa XO3SUCTBECHHOTO HC-
nostb3oBanus (0,09);

hzc — MeXCTaaHas reHeTHIeckast n3sMeHudnBocTh (0,1).

R
Ay

o
r
Te=—"r
rae Aj — KOJMYECTBO joYepeil B craje, 3aKOHYMBIINX I-10 JIAKTAIHMIO (BBI-
OBIBILIMX U )KUBBIX);
B — xonndecTBo jouepeil Oblka, BHIOBIBUIMX M3 CTalia JI0 OKOHYAHUS
NIEPBOM JaKTaLUU.

rae Acgj — KOJIMYECTBO CBEPCTHUII, 3aKOHYHMBIIMX i-I0 JIAKTAIUIO (BHIOBIB-
IUX 1 )KUBBIX);

B(cp — KOJIMYECTBO CBEPCTHHII, BHIOBIBIIMX 10 OKOHYAHUS TIEPBO JaK-
TaIUH.

W= ST A
W= o fLd

I ==

Bertd (e

rae Acti— KOJIMYECTBO KOPOB, BHIOBIBITUX U3 CTaJa 3a MPEIbIIYIIANA TOT U
3aKOHYHUBIINX i-}O JIJAKTAIHu1o,

Dcti — KOMMYECTBO KUBBIX KOPOB B CTaJIe, MPEBLICUBIINX 110 BO3PACTy
(B MaKTamusax) CPEeIHIOI MPOJOJDKUTEIBHOCTh XO3SMCTBEHHOTO HCHOIB30-
BaHWA KOPOB I10 IMOMMYJIAINN U 3aKOHYMBIINX i-}O JJAKTAaIlu1o,

Ber — KOmM4YecTBO KOPOB, BHIOBIBIINX M3 CTaJa A0 OKOHYAHUS TIEPBOI
JIAKTALMU 32 NIPEIbI Ty TO.

Pe3yabTaThl HecnenoBanuii M ux odcy:xkaenune. B tabnune 1 mpen-
CTaBJeHa TeHeallornyeckasl CTpykrypa yuHuu Obika [Ipemrone 392457 u
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KOJIMYECTBO JIOYepeil OILCHUBACMBIX OBIKOB B CEIbCKOXO3SIMCTBEHHBIX
MPEANPUATHSX.

Tabmuna 1 — KonuvecTBo govepeil OBIKOB IeHEATOTHUYCCKOW JTHMHUU
IIpemone 392457

CenbCKOXO03511ICTBEHHbIE IIPEJIIPUATHS
=
=
<
o < = =
glal gl g £ | 3 :
Bbiku g1 % <Y § 2 = g R 3 3
e ) s [3) > g 2 Q P g = a =
= 2 = 1) a. . S = ) ) ] S
S| =| | 8| 8| = 2| & s 5 2| 3
S = ) > o a ol 2 31 o @) £
= =} £ £ 9 = : O 3 5 = a, <
& = = )5} < S = 5 I = = 5} 4 =}
= § E|C|O|E|=|Oo|lE|g|Q|E|< E
Q Olxgl|le | x| % | AR
< | E|>|E|»|B|EBE|E O BE|B|E S
S|»|L|o|O|C|C|o|O|xg|C|O|O| =
Bukropuc
750082 20 | 39 | 65
Tan3o
750053 108 | - 54 - - 54 | 58 - - - 26 - | 115|134
Jxeba-
nma - - - - - - 49 - | 43 1103 19 - |19 -
750046
Jlaxme-
puc - - - - - - 46 - - - - - 19 -
750070
Manrait
750101 - 19 - 48 - 31 - - - - - 34 | 47 -
Mepcenec
750142 2 - -8 - ) ) ) ) ) ) ) ) )
Poenod
9764 - - - - 68 - 31 | 37 - - - - 204 -
TTosutus
750016 ) ) ) ) ) ) ) ) ) 50 ) ) a4 )
Ocaiin
750173 - - - 41 - - - - - - - - | 180 | 74

Y xaxgoro Obika (Tabn. 1) mMeercss HEOOX0AUMOE KOJTUIECTBO J0Ue-
pel Ui OLIEHKH €ro IO MPOJOJIKUTEIBHOCTH X039HCTBEHHOTO UCIIOIb30Ba-
HUS KaK OTAENBHO M0 KaXKAOMY XO3SHCTBY, TaK U B LIEJIOM IO MOIMYJISLHUU.
Tax, Obik ['anzo 750053 wcmonbp30Baics B 7 CEIbCKOXO3SMHCTBEHHBIX MPE.I-
NPUATHAX M MMEeT Hauboibllee KoinudecTBo jouepedt (549 rosos). beikn
Jxebanua 750046 nu ManTait 750101 gamu motoMcTBO B 5 x03siicTBax (408
n 179 ronoB cootBercTBeHHO). Poenod 9764 ncrnonbs3oBaincs B 4 cenbcKo-
xo3stiicTBeHHbIX npenupustusax (340 rosos). Urto kacaercs ObikoB Bukro-
puca 750082 u Dcaiiga 750173, TO OT HEX OBUIM MOIYYESHBI JOUYEPH B 3-X
xo3siicTBax (124 u 295 royioB cooTBeTCTBeHHO). Takue Obiku, Kak Jlakmie-
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puc 750070, Mepcenec 750142 u ITozutis 750016 mcmoas30BaIiCch TOIBKO
B 2-X XO3SCTBaX, KOJIMYECTBO Aodeper 3Tux ObikoB 65, 70 u 94 T0s0BHI
COOTBETCTBEHHO.

INoka3aTenyu MPOAYKTUBHOIO JOJTOJIETUSI B XO3SAHCTBAX 3HAYUTEIHHO
Pa3IUYAIOTCs KakK 10 OT/ACNBHO B3ATOMY OBIKY, TaK U IO XO3SIHCTBY, B KOTO-
POM HCIOJIB30BANCS 3TOT OBIK, YTO MOXET OOBSICHATHCS MHOTUMH MPHYIH-
Hamu. Ha mpomoOMmKHMTENBHOCTh XO3SWCTBCHHOTO WCIIOJNB30BAHUS MOTYT
OKa3bIBATh BIIUSHUC KAK TCHOTUIIMYCCKHUE, TAK U MAPATUITHYCCKUE (DAKTOPEI.
Takke KOPOTKHI CPOK XO3SHCTBEHHOW SKCIUTyaTalli MOXHO OOBSICHUTH
HCCHOCOGHOCTBIO OpFaHI/I3Ma JKHUBOTHBIX K )lJ'II/ITeJ'HJHOMy I/IHTCHCI/IBHOMy
HCIIOJIb30BaHUIO, YTO MPUBOIUT K UX CKOPOW BHIOPAKOBKE.

B Tabnune 2 npeacTaBieHbl CpeIHUE BETUYHHBI MIPOOIKUTEILHOCTH
X035 HCTBEHHOTO MCIOJIb30BAHUS KOPOB B JTAKTAIMAX KaXI0T0 OBIKA BO BCEX
X03sHCTBaxX, TIe 3TH OBIKM JaJId TOTOMCTBO.

Tabnuua 2 — CpeaHsisi BEIMUUHA POJIODKUTEILHOCTH X035 HCTBEHHO-
r'0 UCIOJIb30BaHUS KOPOB B JAKTALIUSIX

CellbCKOXO03SICTBEHHBIE TIPEIIPUATHS
2 z
o z gl
s| o B] . 2 2l A = ¢
Boiku g E- % 5 of| T g A § 3 S
el £z 8| 5| §| 3 g =| £ =| | 2
Sl gl %] 2| E| 8| & 2| 2| F| &] Bl & E| ¢
gl Sl | Bl 2| E| %5l 55| gl glgl gl B
& = = |53 < =} = 19 o = =) =) 4 =} o
Sl Sl c|S|IC|E|E|S|E|le|S|e|<| & ¢
o Ole|le|l«|x| 2| 2|»| 2| == & §
< E| > E|»| E|E|E|EB|Q|E|E|E| & &
Ol >| E|O0]lO| 0|0l C|C| 2| 0| 0|CI%|O
1 2|1 3| 4 5 6 7 8 9 (10|11 |12 |13 | 14| 15| 16
BukTtopuc
750082
I momyIsIust - - - - - - - - - - - 11911911919
I mouepn - - - - - - - - - - - (1711518 |17
| cBepCTHHIBI | - - - - - - - - - - - (111111011
F ctano - - - - - - - - - - - 127]116]25|23
Can30 750053
F momymsimst |16 - [ 16| - - 1161(16] - - - 16| - |16]16|1,6
I nouepu 16| - [19] - - 11817 - - - 122 - 120(14|18
FceepctHmmsl (09| - [ 14| - - 11113 - - - |15 - |12(10]|12
I cTamo 17 - [ 28] - - 2130 - - - 29| - |16]25]|24
I>xebaaura
750046
I TTOTTY IS - - - - - - 119 - 1911919} - |19]| - |19
I mouepu - - - - - - 122 - |17]123(21| - |17| - |20
| CBEpCTHHLBI | - - - - - - 114 - [12|14|16| - (13| - |14
F cTago - - - - - - 130 - 2712729 - |16]| - |26
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IponomkeHue TadIHIBL 2

1 213 |4 |5]|6 7| 8 9 10|11 |12 |13 | 14| 15| 16
Vlaxmepuc
750070
I momyssus - - - - - - 1191 - - - - - 1191 - |19
I touepu - - - - - - 14,7 - - - - - 115 - |16
| CBepCTHHLBI | - - - - - - 114 - - - - - 112 - |13
F cTano - - - - - - 30 - - - - - |16 - |23
ManTait
750101
I TTOTTYJISIHST -7 - (47 - |47 - - - - - (47147 - |17
I touepu - 116 - (14 - |17 - - - - - 1151147 - |16
Fesepcthmusl | - (07| - (12| - |10 - - - - - {11]10]| - |1,0
I cTamo - 120 - |27 - |21] - - - - - 127116 - |22
Mepcenec
750142
F momymsiust | 1,5 - - 115 - - - - - - - - - - |15
I touepu 15| - - 114 - - - - - - - - - - |15
I ceepctaumpl | 0,8 - - 111 - - - - - - - - - - 110
I cTamo 17| - - 127 - - - - - - - - - - 122
Poenod 9764
I momysstms - - - - 19 - 1919 - - - - 119 - |19
| mouepu - - - - 134 - 123|125 - - - - |16 - |25
| CBepCTHHIBI | - - - - |15 - | 17|18 - - - - |15 - |16
I cTago - - - - 21| - |30]26] - - - - 16| - |23
[To3uTuB
750016
I momysstims - - - - - - - - - 121 - - 121) - |21
| mouepu - - - - - - - - - |25 - - 120 - |23
| CBepCTHHIBI | - - - - - - - - - 14 - - 112 - |13
I cTamo - - - - - - - - - 127 - - 16| - |19
Pcaiix
750173
I momysstims - - - 119 - - - - - - - - 119119119
I nouepu - - - 113 - - - - - - - - 1315|114
| cBepCTHHIBI | - - - 109 - - - - - - - - 110(08]0,9
I cTamo - - - | 27| - - - - - - - - 162517

Bce modepu oneHnBaeMBIX OBIKOB (Tabi. 2) MPEBOCXOMAAT MO MPOAYK-

TUBHOMY JOJITOJIETHIO CBOMX CBEPCTHHIIL. JIydmimii pe3ynpTaT HabIromaeTcs
y Opika IlosutuB 750016. Ero modepu mpeBOCXOIAT B CPEeOHEM CBOMX
cBepcTHHI Ha | nakTanuio. Jlouepu Obika Poenod 9764 ucmosb3oBanuch Ha
0,1 nakranuu menbie (0,9 nakrammii), uem modepu Obika [Tozutus 750016.
Uro kacaeTcs ocTalbHBIX OBIKOB, TO gouepu Obika Bukropuc 750082, I'anzo
750053, xebanua 750046 u ManTaii 750101 npeBocxXoasT cBEpCTHHI Ha
0,6 nakrammu. JJouepu 6b1ka Mepcenec 750142 u Dcaiin 750173 ncnonb3o-
BaJIUCh J0JIbllE CBOUX cBepcTHUI Ha 0,5 makranuii. Camblil HU3KUH MOKa3a-
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Tenp 'y podueperr Opika Jlakmepuc 750070. Ero mowepm mnpeBocxonsT
CBEPCTHUII TONIBKO Ha 0,3 maxrarum.

UeM BBIIIE MHAEKC NPOJOIKUTEIFHOCTH XO3SHCTBEHHOTO HCIOJB30-
BaHMA OBIKa, TEM MAOJbIIE OyIyT HCIOIB30BATHCSA €0 TOYEPH, YTO JACT
BO3MO>KHOCTb HOJIyYHUTh OT HUX OOJIBIIE IPOIYKIIHH.

B tabmuue 3 mokazaHa BenWYMHA MHIEKCA IUIEMEHHOH IEHHOCTH IO
IIPOAOJIKHUTEIBHOCTU X035 HCTBEHHOTO UCIIOIB30BaHMUS.

Tabmuma 3 — BenmnunHa mMHAEKCA IDIEMEHHOW IEHHOCTH IO MPOJOJ-
JKATEIBHOCTH XO3SICTBEHHOI'O MCITOIb30BaAHUS

CenbCcKOX034HCTBEHHBIC NPETPUSTHS
= < 2 &
< ° 2 ° g o 2 S
el B gl = 2 Rl 2B |2 | T E|8|EIE s
sl gl 8| &l 5l 2|™]| &ls 2|l s| g|C|E g
c| €| 2|51 &Bl5| 2|82 |E|E|&|lx=|8 |38
1S |C|C|EIE|CEse|C|s|Z2|E | &
o @) o = o o (X g > o 4 o= =]
< = > = > = = = B = O = = =& < E
S|l>»|E|0O|0|CO|O|C|OE | C|O|0O|®E =
Buxkro-
puc - - - - - - - - - - - (107 | 100 | 107 | 105
750082
Tan3o
750053 105 - [110| - - 107 (111 - - - [113] - | 111108108
Jxeba-
ma - - - - - - (110| - |107|108|108| - |100| - |107
750046
Jlakmre-
puc | - | - | - |- -|-Jw7| -] -|-1|-]-]100]| - |104
750070
Maunraii
750101 | - 107| - |107| - [106| - - - - - (108 |103| - |106
Mepce-
nec 106 | - - 110 - - - - - - - - - - | 108
750142
Poenod |1 1 | C 1| - Jwo9|107| - | - | - | - |99 | - |106
9764
Tlo3u-
me | - | - |- -|-|-1-1-1]+-/18| -] -]101] - |104
750016
Dcaiing
so173 | | | (08 - f - | - | - | - | - | - | - [00]206) 104

Bce oneHuBaeMble OBIKH SIBISIFOTCS YIYYIIATSIIIMH IO TPOJIOIDKH-
TEIFHOCTH XO3SUCTBEHHOTO WCIONb30BaHusl (Tabm. 3). Camblii BBICOKHI
HHJIEKC MPOJODKUTENIBHOCTH XO3SIMCTBEHHOIO HCIIOJIB30BAaHKS y OBIKOB
I'arzo 750053 u Mepcenec 750142, on y Hux paBeH 108%. Camas Hu3Kas
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BEJIMYMHA 3TOT0 Mokaszarens y ObikoB Jlakmepuc 750070, ITosutus 750016
u Dcaiig 750173 — 104%. DT0 MOKET OBITH CBSI3aHO C TEM, YTO OBIKH C HU3-
KM II0Ka3aTeJIeM HCIOJIb30BaNCh TOJIBKO B OBYX MM TPEX XO3iIHCTBax,
omuo m3 KoTopeix CIIK «Arpoxombuuat CHOB», B KOTOPOM HaOJIIOIaIHCh
MIOYTH BCET/la CaMble HU3KHE ITOKA3aTeNN CPEeIy IPYTUX XO3SHMCTB. Y Ipy-
TUX OBIKOB MHIEKC HPOJOJDKHTEIFHOCTH XO3IHCTBEHHOTO HCIIOIb30BAHUS
cocraBui ot 105 no 107%.

3akouenue. TakuMm 00pa3oM, U3YUHUB JIaHHbIE, TIOJyYEHHBIE TIPH pac-
YeTe TeHeallornuecKoi CTPYKTYphI 3aBOACKOM HuK Obika [Ipemone 392457,
MOKHO CZIEJIaTh 3aK/IIOUEHHUE, YTO U3 €ro IOTOMKOB CaMbli BBICOKUI MHIIEKC
IJIEMEHHOW LIEHHOCTH MO IMPOJOJIKUTEIIBHOCTH XO3SMCTBEHHOI'O HCIIOJIB30-
BaHus y ObikoB ['anzo 750053 u Mepcenec 750142 — on pasen 108%.
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VJIK 637.11

MOJEPHU3NPOBAHHAS TEXHOJIOT WS TIPOMbBIBKHN
OBOPYJOBAHUA JJI1 JOEHUA KOPOB

C. A. KoctiokeBuy, /I. ®. Koabra, B. B. 3axapos

YO «benopycckuil rocyAapcTBEHHBIN arpapHbIi TEXHUYECKUN YHUBEPCUTETY
r. Munck, Peciyonuka benapychb

(Pecnybnuka benapycs, 220023. r. Munck, np. HezaBucumoctu, 99

e-mail: kostiukievich@mail.ru)

Knrouesnvle cnosa: npomviska, cuiukoHosble NOKpbIMUA, MolOujee cpeocmeo,
baxmepuanvHas 06cemMeHeHHOCMb, MOJIOKONPOB00, 6AHHbI-0OXAA0UMENU MOIOKd.

Annomauusa. /{1 npomei6Ku OOUTLHO-MOLOUHO20 000PYO0BAHUS HA HCUBOM-
HOBOOUECKUX (hepMax NpuMeHsiom pasiuuHvle Morwue u oesunpuyupyowue cpeo-
cmea, Komopvie uszomasnusaromes kax 8 benapycu, max u 6 cmpanax EC. «PA-
ITHH CAX» — wenounoe morowee cpeocmeo. Obradaem biCOKUM MOIOWUM U 0e3-
uHuyupylowum 3pPeKmom, npu UCNOIL306AHUU BbIOENAEMCA MALOE KOTUYECIBO
nembl, buonoUYecKU pasziazaemoe u dKonoudecku besonacnoe. Ilpumensemcsa kax
npu pyuHoll, maxk u npu aemoMamu3upo8anHol MouKe ¢ MHO20PA3068bIM UCHONb30-
6aHUeM OCHOBHO20 paboue2o pacmeopa. B ceasu ¢ smum 6 nawux uccie008anuax
CMABUNACH Yelb U3YYEHUs KAYeCmed NPOMbIEKU OOUTbHO-MOLOYHO20 060PYO08AHUs
KOpO8 Npu MOOUDUKAYUU €20 BHYMPEHHUX NOBEPXHOCMEN KPEMHUUOP2AHUYECKUMU
COCOUHEHUAMU HA OCHO8E OUMEMULOUXTOPCUNAHA U UCHOTb308AHUU MOIOWe20 Npe-
napama omevecmseennozo npousgoocmea «PAIIMH CAX» (OAO HIIK «Hasuea-
mopy, e. Ipoono). Ilpumenenue ycosepuiencmeo8aHHOU MEXHONOUU NPOMBIEKU
O00UNILHO-MONOYHO020 000PY008aNUs YIyuuiaem e20 canumapHoe cocmosnue. Oopa-
bomKka BHYMPEHHUX NOBEPXHOCMEl MONOKONPo8o008 1%-m pacmeopom memui-
(3,3,3-mpupmopnponun)ouxnopcurana u npumenenue morouwe2o cpeocmeéa «PA-
ITHMH CAX» cuudicaem ux 6axmepuansuyio obcemenennocms na 53,6% (P<0,01) 6
CPasHeHuU ¢ KOHMpoOaeM. Yco8epuleHCMBOB8AHHAS MEXHONO2US NPOMbIEKU BAHH-
oxaaoumeneit  monoxa 1%-m  pacmeopom  memun(3,3,3-mpugpmopnponun)ou-
xnopcunana u morwoujeco cpeocmsa «PAIIHH CAX» cnocobcmeyem cuudiceHuio
baxmepuanvhol obcemenennocmu na 16,5% (P>0,05).

MODERNIZED WASHING TECHNOLOGY FOR EQUIPMENT
FOR MILKING COWS

S. A. Kastsiukevich, D. F. Kolga, V. V. Zaharov

El «Belarusian State Agrarian Technical University»
(Belarus, Minsk, 220023. 99 Nezavisimosti av.
e-mail : kostiukievich@mail.ru)

Key words: washing, silicone compounds, detergent, bacterial contamination,
the milk line, milk-cooling bath.
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Summary. To wash the milking and dairy equipment at livestock farms use
various detergents and disinfectants, which are manufactured in Belarus and coun-
tries the EU. «RAPIN SAX» — alkaline detergent. It has high detergent and disinfect-
ant, while using a small amount of foam is released, biodegradable and environmen-
tally safe. It is used both in manual and in automatic car wash with a reusable basic
working solution. In this regard, our research goal was to study the quality of wash-
ing, milking and dairy cows equipment when modifying its internal surfaces of sili-
con compounds on the basis of dimethyldichlorosilane and the use of the detergent
composition of domestic production «RAPIN SAX» (SPC «Navigator», Grodno).
The use of advanced technology washing milking and dairy equipment improves its
sanitary condition. Processing milk lines the inner surfaces of a 1% solution of me-
thyl (3,3,3-trifluoropropyl)dichlorosilane and application of detergent «RAPIN
SAX» reduces their bacterial contamination by 53,6% (P <0.01) compared with the
control. The advanced technology of washing bath of cooling milk 1% solution of
methyl (3,3,3-trifluoropropyl)dichlorosilane and detergent «RAPIN SAX» reduces
bacterial contamination by 16,5% (P> 0.05).

(Ilocmynuaa 6 pedaxyuro 26.05.2017 2.)

BBenenne. B celbCKOXO3SHCTBEHHBIX NPEANPHUATHAX PecmyOomuku
benapyck noeHue KOpOB OCYIIECTBISIETCS B MOJIOKOIPOBOJI, KOTOPBIHA CO-
CTOWT U3 CTEKISTHHBIX TPYO, coequmHeHHBIX Mydramu. OH ocHamieH 0oJb-
ITMM KOJINYECTBOM MEXaHHMUYECKUX Y3JI0B, B KOTOPBIX JIETKO 3aJI€PKUBAIOTCS
OCTaTKU MOJIOKA, SIBJISIFOINMECS ONarompUsATHOW MUTATENbHOW CPEemou Iy
Pa3BUTHSI MHUKPOOPTAaHU3MOB. DTH Y3JbI TPYIHOIOCTYIIHBI JUIS yIalCHUS
OCTaTKOB OEJIKOBO-)KUPOBBIX 3arps3HeHHid. Jlake BBICOKOKAaYeCTBEHHAs
MPOMBIBKA U JE€3MH(EKINsS HE MOJHOCThIO YAAJISIET 3TH OTJIOKECHUS! BBHUILY
TOTO, YTO Ha BHYTPEHHHX IOBEPXHOCTSIX MOJIOKOIIPOBOJAIINX ITyTeH HMe-
I0TCS MUKPOTPELIMHBI, OKHUCHBIE IJIEHKU, KOTOPbIE NIPUAIOT UM OPUCTOCTh
U IIePOXOBATOCTh, YTO 3aTPYAHSET MPOMBIBKY M JE3WH(EKIUIO, CIIOCO0-
CTBYET OOMJIIBHOMY POCTY M HaKOIUICHHUIO MHKPOOPTaHU3MOB, KOTOpHIE, ITO-
najas B MOJIOKO, CHIDKAIOT €0 CAHUTApHO-TUTHEHUYECKHUE TTOKA3aTelN.

JlonnbHO-MOJI04HOE 000pYAOBaHUE SIBISETCS OCHOBHBIM HCTOYHUKOM
0aKTepHaJIbHOTO 3arps3HEHHs Mosioka. [103TOMy KadecTBO IOJy4aeMOro
MOJIOKa M COJIEpXKaHWEe B HEM MHKPOOPTaHM3MOB HAaXOIHUTCS B MPAMOH 3a-
BHCHUMOCTH OT CAHHTapHOTO COCTOSIHUSI 00OPYAOBAHUS [UIS JOCHHUS KOPOB.

Mooko sIBISIeTCS OY€Hb HECTAOWIILHON M0 XUMHUYECKUM M (u3nde-
CKHM IIOKa3aTeysIM OMOJIOTHYECKOH JKHUAKOCTBIO, TIOATOMY U €r0 HpOU3-
BOJICTBAa HEOOXOIUMO CO3JaHWE ONTHMANIBHBIX YCIOBHH, YTOOBI MOJIYYIHTH
BBICOKOKAUECTBEHHYIO MPOAyKInio. OCHOBHBIMH KPUTEPHSIMHU IIPH BHIOOpE
TEXHHUYECKUX M XMMHUYECKHX CPEJICTB Ul 3(PPEKTUBHON OYUCTKH JOMIIBHO-
ro 000py/OBaHUs SIBJISIETCS. BUJL U XapaKTep CBs3EH 3arps3HEHH ¢ MOBEpX-
HOCTSIMH, Ha KOTOPBIX OHM 0Opasyrorcsi. [Ipu oOpazoBaHuu 3arps3HeHnit Ha
TIOBEPXHOCTH MOJIOYHOTO 00OPY/IOBAaHUS B IIEPHUOA JOCHHSI KOPOB OCOOCHHO
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Ba)XHYIO POJIb UTPAIOT MUKPOCTPYKTYPHbBIE H3MEHEHHUSI MOJIOKa, BOSHUKAIO-
IIye B pe3yIbTaTe BO3IACHCTBHS HA HETO Pa3HBIX MEXaHMUYECKHX U (U3MUe-
ckux (axkropoB. COBMECTHOE ABM)KEHHE MOJIOKA M Pa3psHKEHHOTO BO3IYII-
HOTO TIOTOKa B MOJIOKOTIPOBOJIE MIPY JTOCHHH NPUBOINUT K 00pa30BaHHIO BO3-
JOYIIHO-MOJIOYHOH 3MYJIBCHHM M OOYCIOBIMBAECT BO3HHKHOBEHHE CHIIBHO
Pa3sBUTOH IOBEPXHOCTH pasfenecHus ¢a3: Iula3Ma-KUPOBBIC IIAPUKH U
I1a3Ma-BO3/yX, YTO, B CBOIO OYepe]b, BBI3bIBAET Nepepacipe/iesieHne KOH-
LEeHTpauy OeKOBO-JIMIUAHOW OOOJIOYKHM B MOTPAHUYHBIX CJIOSX KOHTaK-
Tupyroumx ¢a3. [Ipy CTOIKHOBEHMH YacTHUI] YacTh MMOBEPXHOCTHO-aKTHB-
HOH 00OJIOUKH B pe3yJIbTaTe MEXaHW4YeCKUX (PaKTOPOB M Iepernana Bakyyma
pa3zpymia€Tcsa U NE€peXoquT C KUPOBBIX IMAPHUKOB HAa MOBCPXHOCTH BO3AYII-
HOTO Ty3bIpbKa. IIpy 3TOM KHpPOBBIE LIAPHKH OCBOOOXKAAIOTCS OT YacTH
3aIIUTHOTO CJIOSI, CTAHOBATCS THAPO(GOOHBIMH W MPUTATHBAIOTCS ITOBEPXHO-
CTBIO 00OPYZOBAHUS M OXJIAXKIACHHBIMH CTEHKaMH MOJIOKOIIPOBOZA 3a CUET
MEXMOJIEKYJSIPHOTO TPUTSHKCHUS, OOYCIOBICHHOTO CcHiaMH BaH-mep-
Banbca. Tak mponcxoauT BO3HUKHOBEHHE IIEHTPOB aJTC3UH M KPHCTaJUIH-
3al[iM Ha TOBEPXHOCTH OOOPYNOBaHWSA, MPUBOJSANICE K IOCIECIYIOMIEMY
POCTY JMIHUIOIPOTEHHOBBIX M TefeoOpa3HbIX oTinokeHni. Coin Kambpnus,
BXOJAIIUE B COCTAaB MOJIOKA U IIPOMBIBOYHBIX )KI/I}IKOCTef/'I, CO31ar0T apMu-
PYIOLIMH CKeNeT BBICOKOI MPOYHOCTH M 3aKPEIUISIOT 3arps3HEHUs Ha IO-
BEPXHOCTH 000pyA0BaHMA, 00pa3ys TBEpAbIe OTIOKEHUS B BUAE «MOJIOYHO-
ro kamHs» [3].

J1st pa3pbiBa BHENTHUX aJr€3MOHHBIX CBsI3ed HEOOXOIUMO MpUMEHe-
HHe OoJyiee AKTHBHBIX XUMHUYECKHX COEIMHEHHH — BBICOKO3()(EKTHBHBIX
MOIOIIMX CpeAcTB. /laHHBIE MOIOIIME CPEICTBA MPEACTABISIIOT CO00IT KOM-
TIO3UIMH, BKJIIOYAIOIUE Ooyiee MATH KOMIIOHEHTOB, COYETaHHE KOTOPBIX
00yCIIOBITMBAET NPOSIBIICHWE YMSTYAIOIIEro, eHooOpasyromiero, pH-pery-
JIMPYIOIIETO0, CTAOMIN3UPYIOIIETr0, aHTHKOPPO3HOHHOTO, OaKTEPHIUIAHOTO 1
Jp. nevictBuii [2, 3].

B nocnennee Bpems il yaydllleHUs CAaHUTAPHOTO COCTOSIHUS JIOWJIb-
HO-MOJIOYHOTO O0OpYAOBaHMS MPHUMEHSIOT €ro 00pabOTKy MONMMMEpHBIMU
erMHHﬁOpFaHH‘IeCKHMH COCOANHCHUAMMU.

Kpemanitopranndeckne COECIUHEHUS MPEACTaBISIIOT coboii OecrBeT-
HBIC JXUJKOCTHU, XOPOMIIO pAaCTBOPAIOMINECA B OPTAaHUYECKUX PACTBOPUTEIIAX.
Ha moBepxHOCTH MaTepuaia OHH 00pa3ylOT TOMOTEHHYIO M OY€Hb TOHKYIO
TIOJIMOPTAaHOCHIIOKCAHOBYIO IUICHKY, YCTOHYMBYIO Ja)Ke NpU TeMIIepaType
300-400°C. TlonropraHOCHIOKCAaHOBBIE IJIEHKH IPOYHO NPHIIMIIAIOT K I10-
BEPXHOCTH, 00J1aJaf0T BEICOKOH a/iIr€3MBHON CIIOCOOHOCTHIO, HE M3MEHSIOT-
sl IOZ BIIMSIHUEM aTMOC(EPHBIX BO3JICHCTBHH, HE CMBIBAIOTCS PaCTBOPHTE-
JSIMH, YAAISIOTCS KHUILIIAM JAeKaruapoHadTaluHOM, BOJHBIM pPacTBOPOM
IUIABUKOBOW KHCIJIOTHI WJIM CIHMPTOBBIM pacTBOPOM enkoro kainus. Kpem-
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HUHOPTaHMYECKUE TUICHKH COXPAaHSAIOTCS Ha 00pab0TaHHOW MOBEPXHOCTH B
TedeHne 3-x ner. Mx pmelicTBue HapymaeTcss TOJNBKO MPH MEXaHHYECKOM
OOTHpaHNH WM CHIILHOM 3arpsi3HCHUM TTOBepXHOCTEH [1, 4].

Ha monouHO-TOBapHBIX (pepMax CHIMKOHOBBIE MaTepHalbl IPUMEHS-
I0TCS B OCHOBHOM JUIS TOKPBITHS MOJIOKOIIPOBOJOB, IUIACTHKOBBEIX TPYO,
IIJIAHTOB U UX COEIMHEHHWH. Taxske UMM MOKPBIBAIOTCS EMKOCTH I cOOpa
U XpaHeHHs MojoKa. OCHOBHBIM MPEHMYILECTBOM NPUMEHEHHs CHIMKOHA
BO BHYTPEHHEM IOKPHITUH TPYO M IIUIAHTOB JJIsl IPOKAYKH 110 HUM MOJIOKA
SIBIIIFOTCS €70 aHTUA/ATe3UBHBIE CBOMCTRA.

J1st MPOMBIBKH JIOMJIBHO-MOJIOYHOTO 00OpY/IOBaHUs Ha )KUBOTHOBO/I-
4yeckux (epMax NMPUMEHSIOT Pa3M4YHbIE MOMLIME U JEe3HMH(GHUIUPYIOLIHE
CpeaCTBa, KOTOPhIE U3rOTaBIUBAaIOTCA Kak B bemapycu, Tak u B crpaHax EC.

B Pecny6nmke benapych mMeercsi HECKOIBKO KPYITHBIX IPONU3BOIUTE-
JIe MOIOIIUX M AE3UH(UIIUPYIOMHNX CPEACTB sl 00pabOTKH JOMIBHO-MO-
nogHoro obopynoBanus: 3A0 «Cammrap Arpocepsuc», OAO «BTCABKO»,
OOO HIIK «Hasuraropy, r. I'pogro, KITYII «KannakoBHUCKHit 3aBOx OBI-
TOBOW XUMHUM» U Ap. IPOU3BOJUTEINH.

«PAIIMH CAX» — 1iel0o4HOE HHU3KONEHHOE MOIOIIEE CPEACTBO.
[pexacraBnsier coOOM KUAKUNA KOHIEHTPAT OECIBETHOI'O WIJIM CBETIIO-XKel-
Toro 1Bera. Xopoio pactBopsiercsi B Boge. Cocras: cMmech [TAB u akTuB-
HBIX J00aBOK, KOMIIJIEKCOOOPa30BaTelb, JEHCTBYIONIUM BEIIECTBOM SIBIIS-
erca CAX (cTabmnu3upyromuil akTUBHBIN xnop). Micone3yeTcs A oxHO-
BPEMEHHOW MOWKM M AE3MH(EKUNH Pa3IMYHOTO TEXHOJOTMYECKOro H J0-
WIBHO-MOJIOYHOTO 0OopynoBanus. OOnagaeT cMaunMBaroOIIEeH, JUCIEpTUpPY-
IomIei crocOOHOCTHIO MO OTHOMIEHHIO K YXMPOBBIM M OCIIKOBBIM 3arpsi3He-
HUSIM, (hoc(aTHO-KAIBIIMEBBIM OTIOXKEHHUSM, MOJIOYHOTO KaMHS W KaMHS
coJielt KeCTKOCTH BOJIbI, 00pa3yIoInXcsl Ha BHYTPEHHEH OBEPXHOCTH 000-
pynoBanus. I[lpenmymiecTBa: 00siaaeT BHICOKMM MOIOIIUM W JE3HMHQUIIH-
pytomuM 3¢ dexTom, Ipu UCIOIH30BAaHUN BBIJEISIETCS] Majloe KOJIMYECTBO
MIeHBI, OMOJIOTHYECKH pas3jiaraeMoe M 3Koyorndecku OezomacHoe. [Ipumens-
€TCsl KaK IIpY Py4YHOM, TaKk U IIpU aBTOMATU3UPOBAHHOW MOIKE C MHOropa-
30BBIM HCIIOJIb30BAaHIEM OCHOBHOTO pabodyero pacTBopa.

Ieas padoThI: M3YYNTH BIMSHHE MOJIEPHHU3NPOBAHHON TEXHOJIOTHUHU
MIPOMBIBKH JOMJIEHOTO 00OPYOBAaHUS HA €TO0 CAHUTAPHOE COCTOSIHHUE.

Marepuan u MeTOAUKA MccieA0BaHUil. B Hamux uccienoBaHUsX
N3y4aJoch Ka4eCTBO IPOMBIBKU JIOMIILHO-MOJIOYHOTO 000pY/JOBaHHSI KOPOB
IIPU MOJU(UKAIMH €r0 BHYTPEHHUX HMOBEPXHOCTEH KPEMHHHOPraHUYECKH-
MU COEIMHEHMSMHU Ha OCHOBE AMMETHAMXJIOPCHIIAHA U MCHOJIb30BAHUU
MOIOLIEro mpemnapara oTeuecTBeHHoro mnpousBoiactBa «PAIIMH CAX»
(OAO HIIK «HaBuratop», r. I'ponHo). Mcnonb30BaHbl TEXHOJIOTHYECKHE
JIMHUM TIOJTy4EeHUsI MOJIOKA: mepBasi — KOHTpoJibHast (0e3 00paboTku Kpem-
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HUHOpraHMYECKNM MOKPBITHEM), BTOpas — 1%-M pactBopom metmin(3,3,3—
TpUTOPIIPONIIIA) IUXIOpCHIIaHa. VcciienoBaHus IPOBOAMIN HA MOJOYHO-
toBapHOU (epme OAO «bemmun» Ciynkoro paiioHa MuHCKOH oOmacTu.
JXuBoTHBIE comepKanuch OECHPUBSI3HO, NTOCHHE ABYKPAaTHOE B JOWILHOM
3ajie ¢ UCIOBb30BaHNEeM MowiIbHOHW yctaHoBKH Y JIA-12E. CanurapHas 06-
paboTKa DOMIBHOTO 000PYIOBAaHHS OCYIIECTBILIIACH IOCTE KaKAOTO J10e-
HUSI, COTJIACHO TEXHOJIOTUH MTPOMBIBKH U JEHCTBYIOIIMM CaHUTapHBIM Ipa-
BwiaM. Bosja aist mpUroToBIIEHHMS MOIOIIErO pacTBOpa M ONOJIACKMBAHMS
obopynoBanus coorBeTcTBoBana TpedoBanusm CanlluH 10-124 PB 99. Jlo
U nocje o0pabOTKU JOUIIBHO-MOJIOYHOTO 000PYI0BaHHS MOIOIIUM PacTBO-
pom «PAIIMH CAX» oTOupanu CMBIBBI TAMIOHHBIM METOJIOM C BHYTpPEH-
HUX MOJIOKOTIPOBOJISIIIIMX MOBEPXHOCTEN (MOJIOKOMPOBO/IA, BAHHBI-OXJIA M-
Tesst Mosioka). OIeHKa KadecTBa IPOMBIBKH 00OpYyJOBaHMS MPOBOAMIIACH
BU3yalNbHO (HAINYME BUAMMBIX OCTATOYHBIX MOJIOYHBIX OTJIOXKEHHH), a
TaKke MHUKPOOHOJIOTHYECKHM HCCIEIOBAaHNEM IPOMBIBKH 00OPYHOBaHUS
TaMIOHHBIM MeTonoM. Ompenensuiach 00mmas MUKpoOHast 00CeMEHEHHOCTh
B pacuere Ha | cM® MOBEPXHOCTH METOIOM HOCIENOBATEIBHBIX PA3BeICHHIA
C MOCJEYIOINM OCEBOM Ha NMUTATEIbHYIO CPEly M KyJIbTHBHPOBAHHEM B
TepmocTare mpu Temmeparype 37°C. Komu-TuTp ompenensny mo MeTomy
Kaprarosoii.

Pe3yabTaThl HcciieioBaHU M X 00cy:xkaeHne. [lonydeHHbIe dKcIie-
pUMEHTaNbHbIE JaHHBIE TIOKa3bIBAIOT, YTO OaKkTepualibHas 00CEMEHEHHOCTb
BHYTPEHHHUX MOBEPXHOCTEH MOJIOKOTIPOBOJIOB AOMILHOTO 000PYA0BaHUS JI0
Mou(UKAIMK KPEMHUHOPTraHNIECKHUMHU COSITMHEHUSIMH ObIIa MPAaKTHYECKN
OJIMHAKOBOH (Tabymma 1).

Tabmuua 1 — KayecTBO NMPOMBIBKM BHYTPEHHUX HOBEPXHOCTEH MOJIO-
KOIIPOBOJIOB

TeXHOIOTHYECKas! TMHHS
TToxazaTenn
1 2

BakrepuanbHast 00CEMEHEHHOCTh 10 00pabOTKU KpeM-
HUHOPraHUYECKHUMH IOKPBITUIMH, ThIC./CM? 15,8 16,2
BakrepuanbHas 00CEMEHEHHOCTh B TEYCHHUE OITbITa,
TBIC./CM2, MM 15,3£1,9 7,1+1,6%*
Konu-Ttutp B TeueHHe onbiTa 0,1-1,0 0,1-1,0

Ipumeuanue: * — P<0,05, ** — P<0,01, *** — P<0,001

Ha BHyTpeHHEl MOBEpXHOCTH MOJOKOIPOBOJAa KOHTPOIHHOM JIMHUU B
TEYEHHUE JEBITH MECSLEB HCCIEIOBAaHUN KOJIMYECTBO MHUKPOOPraHU3MOB
HaXxouJIoch Hmke 20 TLIC./CMZ, CaHHTapHOE COCTOSIHUE B 3TOT HEePHO OBLIO
Xopoliee.

Ha 2-ii TexHOJOrM4eCKON JTMHUU KOJIMYECTBO MHUKPOOPTaHU3MOB Ha
BHYTPEHHEH MOBEPXHOCTU MOJIOKONPOBOJA 3a IMEPBBIM Mecsl HUCCieloBa-
HMI coctaBmio 1,2 thiC./cM%. B TeueHue MOCJIENYIOIUX IIECTH MECALEB
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OakTepuanbHas 00CEMEHEHHOCTh BHYTPEHHEH MOBEPXHOCTH MOJIOKOIIPOBO-
na Opmia HIKe Ha 53,6% (P<0,01), mo cpaBHEHHIO ¢ KOHTPOJIBHOI TEXHOIO-
TMYECKOM JIMHUEH, 4TO yKa3bIBaeT Ha JOCTATOYHO BBICOKYIO 3 ()EKTUBHOCTD
KPEMHHUIOPTaHNYECKOTO TOKPBITHSL.

KauecTBO TpPOMBIBKHM BaHH-OXJAaIHUTEJCH MOJIOKA IPEACTABICHO B
Tabmnme 2.

BakrepuanbHasi 00CEMEHEHHOCTh BaHH-OXJAJUTENCH 10 00paboTKH
KPEeMHHHOPTaHUYECKUMH COEAMHEHUSIMA HaxOAWIach Ha ypoBHe 7,2-
7,9 Thic./cM?, T. €. GblIA IPAKTHYCCKH OJMHAKOBOIA.

Tabnmna 2 — KagecTBO IPOMBIBKH BaHH-OXJIaTUTEIICH MOJIOKA

TexXHOJOrnYecKast JIHHUS
TToxa3zaTenn
1 2

baxreprnansHas 00CeMEHEHHOCTB 10 00pabOTKH KpeM-
HUHAOPTaHUYECKUMH HOKPBITUIMH, ThIC./CM? 79 7,2
BakrepuanbHast 00CEMEHEHHOCTb B TEUEHHUE OIIbITA,
ThIC./cCM2, M+M 12,1+ 1,8 10,1£2,2
Konu-tutp B TeueHue onbita 0,1-1,0 0,1-1,0

bakrepuanbHas 00CEMEHEHHOCTh MOBEPXHOCTH BaHHBI-OXJIAJAUTEIIS,
obOpaboranHoii 1%-M pactBopoM MeTw(3,3,3-TpudTOPIPONUIT) IUXITIOPCH-
J1aHOM, OblTa Hiske Ha 2,0 TIC./CM® W Ha 16,5 % (P>0,05) no cpaBHEeHUIO
C KOHTPOJIGHOHM JIMHWEH, OJHAKO 3TO Pa3IM4HMe OKa3aJoCh HEIOCTOBEPHO.
Komu-tutp 6611 B penenax 0,1-1,0, a 3a mepBEIe 4eThIpe MecsIa SKCIDTya-
Taruu ObUT Ha ypoBHE 1,0.

YcTaHOBIIEHO, YTO CPOK JEHCTBHS CHIMKOHOBBIX IMOKPHITHI Ha BHYT-
PEHHHX TOBEPXHOCTSIX BaHH-OXJIaAWUTENel MOJOKa HIDKE, YeM Ha MOJIOKO-
MIPOBOJIaX, T. K. BaHHBI MOJBEPrajJiiCh B OOJBINEH CTENEHH BO3ACHCTBUIO
BHEITHUX MeXaHH4YeCKuX (akTOpoB (MX BHYTPEHHSSI MIOBEPXHOCTH OOJIbIIE
KOHTaKTHPYEeT C BO3JYyXOM, U OHHU IPOMBIBAINCH M Je3WH(DUIMPOBAIUCEH
BPYUHYIO).

3akniouenue. [IpuMeHeHnEe yCOBEPIIEHCTBOBAHHON TEXHOJIOTHH IIPO-
MBIBKH JIOWJIHO-MOJIOYHOTO OOOPY/IOBaHHS YJIy4YIIaeT €ro CaHWTapHOE CO-
crosiure. OOpaboTka BHYTPEHHHX HMOBEPXHOCTEH MOJOKONpPOBOJOB 1%-M
pactBopoM MeTwi(3,3,3-TpUTOPIPONII) JUXJIOPCHIIaHA W TPUMEHEHHE
Morotero cpenctsa «PATIMH CAX» cHimkaet ux OakTepHaiabHYIO o0ceMe-
HeHHOCTh Ha 53,6% (P<0,01) B cpaBHEHHH C KOHTpOJIEM. Y COBEPIIEHCTBO-
BaHHasl TEXHOJIOTHsI MPOMBIBKM BaHH-OXJaguTene monoka 1%-M pacTBo-
pom wmetnn(3,3,3-TpudTOpIpONHIT) INXIOPCHIaHA W MOIOIIETO CpeACTBa
«PAITMH CAX» criocobcTByeT CHIDKEHHIO OaKTepHanbHOW 00CeMEHEHHOC-
0 Ha 16,5% (P>0,05).
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Annomanyusn. Ilybruxayus nocesujena paccMompenulo UChoIb308aHUsS HAHO-
yacmuy Xpoma 6 payuoHax KOpMIeHUs MOJOOHAKA CEUHel Nnepuood OmKopma.
Yemanoeneno nonoscumenshoe enusanue xpoma 6 opme namouacmuy Ha HCUgyo
Maccy omkapmaUaemMuix céuHell, pacxo0osamue Kopma u Mopgono2uyeckuli cocmas
KpO6U Npu 66e0eHUU UX 8 PAYUOHbL 8 HUSKUX KOHYEHMPAYUSIX.

EFFICIENCY OF THE USE OF CHROME NANOPARTICLES
IN RATES OF GROWING PIGS

A. V. Kravchenko
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(Belarus, 222160, Zhodino, 11 Frunze str.; e-mail: belniig@tut.by)
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Summary. The publication is devoted to the consideration of the use of chro-
mium nanoparticles in rations of feeding growing pigs of the fattening period. Estab-
lished positive influence of chromium in the form of nanoparticles on the weight of
fattened pigs, the spending of feed and the morphological composition of blood,
when introduced into rations at low concentrations.
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Beenenne. OHUM M3 U3BECTHBIX MUKPO3JIEMEHTOB B OPTaHU3ME XKH-
BOTHBIX SBISIETCS XpoM. Ha IpOTSHKEHMM MOCIENHNX AECATHICTHH H3yde-
HUIO €TO POJI B OOMEHE BelecTB U (pyHKIMi B OpraHu3Me KUBOTHBIX I10-
CBSIIIEHO MHOTO HAay4dHBIX paboT. CeromHs aBTOPHI €0 OTHOCST K He3aMe-
HUMBIM MHKpodineMeHTaM [7]. CaMBIMH pacrpOoCTpaHCHHBIMH (OpMaMu
SIBIISIFOTCS] TPEX- M LIECTHBAJICHTHBIA XpOM, OJHAKO OMOJIOTHYECKOE 3HAYE-
HHUE Ul KUBBIX OOBEKTOB IMPEACTAaBISIET TOJBKO TpeXBaJleHTHas (opma.
ectuBanentHas opmMa XpoMa IpH MMONAAAHUH B KUBOH OPraHU3M B CHITY
CHJIBHBIX OKUCJIUTENIbHBIX CBOMCTB MPOSIBIIAET TOKCHYecKoe aeicTaue [14].

Buonornueckoe 3HaueHHEe XpoMa B OpraHM3ME >KUBOTHBIX BIIEPBBIC
OBUIO JI0Ka3aHO Ha KPbICAX M CBUHBSX. Y CTAHOBIECHO, YTO TPEXBAJICHTHBII
XpOM y4acTBYyeT B MeXaHHM3Me PEryJIIMHM OOMEHa IJIIOKO3bl U BIUSIET Ha
aKTUBHOCTb MHCYNHHA [12]. [TomyyeHHbIE pe3yabTaThl MOCIYKUIN TOTYKOM
JUISL TIPOBEJICHNUS Psiia MCCIIEIOBAaHUH B MEIUIMHE U (papMalleBTHKE U Cei-
Yac OpPTaHWYECKHE COCOMHEHMS C TPEXBAJICHTHBIM XPOMOM YCIICIIHO HC-
MTOJIB3YIOTCS B TIPO(PHUIIAKTHKE U JIeUeHUH quadeTa Broporo tuma [11].

W3BecTHO, YTO BBeACHHUE TPEXBATICHTHOTO XPOMITMKOIMHATA B PAIHO-
HBI KOPMJICHUS] CBHHEH Ha 3aBepIIAfONIei CTaAuH OTKOPMa CII0COOCTBOBAIIO
YBEJIMUEHUIO NPUPOCTA MBIIICYHOW TKAaHU M COKPAIEHHIO MHTCHCHBHOCTHU
CHHTE3a U OTJIOoXeHus xuposoii [10, 13]. [lomonHuTensHOE BBEICHUE CEp-
HOKHCJIOTO XpOMa B PAIllOHBl KOPMJIEHHS CBHHOMATOK OKAa3ajio IMOJIOXKHU-
TeNbHOE ACHCTBHE HA YBEIMYCHHE INPOIEHTA OILUIOJOTBOPSIEMOCTH, >KHBOM
MAaccChl IIOPOCST NPU POKICHUN U UX COXpAaHHOCTH [9].

B uccnenoBaHnsax Ha MOJIOJHSAKE KPYITHOTO POTaTOTO CKOTa yCTaHOB-
JICHO, YTO CKapMJIMBaHHME XJIOPHCTOTO XpOMa B COCTaBe PAIIOHOB PaCTy-
KM OBIYKaM U TEJIKaM CIOCOOCTBOBANIO MX 0ojiee MHTEHCHBHOMY POCTY U
passutHio [1, 4, 8]. BkimoyeHue B pallioOHBI JOHHBIX KOPOB ONTUMAIEHOTO
KOJIMYECTBA XpOMa OKa3bIBAIO MOJOKUTEIBHOE JEHCTBHE Ha IpOLecc IH-
LIeBapeHHsI, UCIIOIb30BaHNE a30Ta, KAIbIHA U (pochopa KopMa, yBEINIHUBa-
JI0O MOJIOYHYIO MPOAYKTUBHOCTH, TOJIOKUTEIBHO BIIMSIIO HA XUMHYECKHH
COCTaB M Ka4eCTBO MOJIOKa [ 3, 6].

B ombiTax Ha nTHie OblIa yCTaHOBJICHAa B3aUMOCBA3b XpoOMa C JIPYyTH-
MH Makpo- ¥ MHKPORJIEMEHTAMH, CBSI3aHHAS C U3MEHEHHEM HX COOTHOIIE-
HUSl B MBILIEYHON TKAaHM, IEYEHU U NOYKaX. Y CTAHOBJIEHO IOJIOKUTEIBHOE
KOPpENUPOBaHUE MEXIY XPOMOM U BUTAMHUHOM A ¥ OTJIOKEHHEM BUTAMUHA
E B neuenn upimr [2].

Jlo cux mop BemyTcs Hay4HO-HCCIEIOBaTelIbCKUEe pabOTHI MO ycTa-
HOBJIGHUIO HOPM NOTPEOHOCTH B XpOME Pa3HBIX BUJIOB CEIbCKOXO03SIHCTBEH-
HBIX JKUBOTHBIX U HMX IOJIOBO3pAcTHBIX rpymnn. CoBpeMeHHble MOJAXOMbI B
MHUHEPaJIbHOM NHUTaHUU CEJIbCKOXO3SHCTBEHHBIX KHUBOTHBIX TPEOYIOT BBICO-
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KOX(PPEKTHBHBIX (POPM MPUMEHEHHUS MHUKPOIJIEMEHTOB, 00ECIICIMBAOIIIX
POCT IPOTYKTUBHOCTH B SKOHOMHUYECKOH 3P PEKTHBHOCTH.

Henp padorbl: U3y4yuTh NPOAYKTHUBHOCTH OTKAPMIIMBAEMBIX CBHHEM
IIPU MCIOJIB30BAHMY B PALIOHAX Pa3HBIX 103 XpoMa B (hopMe HAHOYACTHUI]
IIPH CPAaBHEHHH C COJIEBBIM aHAIIOTOM.

Marepuan u MeroaMka ucciaeaoBanmii. VccnenoBanus npoBoau-
JHch B ycnoBusx cBuHOBoadeckoi depmbl «CIIK «IlepBomaiickuit» Cmo-
JIeBUYCKOTo paiioHa MuHckoit obnactu. [Ipy nmocTaHOBKEe HayYHO-XO3SHCT-
BEHHOTI'O OIIBITA UCIIOIB30BAUCH XpoM cepHokuciblil (I11) 6-BoaubIil 1 xua-
Kas yJIbTpajuCIepCcHasl CyclieH3usl HaHouyacTuIll xpoma («Hanormmant Xpom
(K)»), paspaborannast B THY «MHCTUTYT (HM3MKO-OpraHMYECKOH XUMHHU
HAH benapycu». Pa3mep ucmonp3yeMbIX B ONBITaX HAHOYACTHUI[ Xpoma
cocraBis 5-30 HM.

BBenenue pa3HbIX GOpM XpoMma B COCTaB palliOHa KOPMIICHHUS MOJIOI-
HSIKA CBUHEN OCYIIECTBISIOCH:

» mytéM No0aBlieHUS B MOJHOPALMOHHBIA KomOukopMm 0,5% cmecu
MIIIEHWYIHBIX OTPYOEH U CEPHOKHCIIOTO XpoMa;

» myTéM mH00aBICHHs HAHOYACTHIl XpOMa B BOJY, HA OCHOBE KOTOPOH
3aMeIInBajICs MOJTHOPAIIMOHHBIN KOMOUKOPM 0 PHIXJION Kammu (co cpeaHeit
BIIAXHOCTBIO 57%).

Brecenne 000TaIieHHBIX CEPHOKHUCIBIM XPOMOM IIICHUYHBIX OTPY-
Oeil B cOCTaB ONBITHBIX KOMOMKOPMOB MPOBOJMIIOCH B IIIHEKOBOM CMECHTE-
Jie BEPTHKAIBHOTO THIIA, NMPEIHA3HAUYEHHOTO MJIsI CMEIIMBAHUS CBHITy4HX
kopMoB «OldmillGrinder&Mixer». KoHIeHTpamus BBOIA CEPHOKHCIOTO
XpoMa B PaIFiOH CBHHEH Ha OTKOpMeE ObLIa B35ITa B COOTBETCTBUU C OIIBIT-
HOW HOPMOW, YCTAHOBJIEHHO! JUIi CBUHOMATOK, KOHIIEHTpalUs BBOJA HAHO-
YaCTHIl XpoMa ObliIa B35iTa B COOTBETCTBHH C PE3YJIbTaTaMH, MOTYYEHHBIMA
Ha MOJIOJIHSIKE CBUHEH mepuo/a jaopamuBanus [3, 8].

B omnbITax ncnonb30Banyuch NOMECHBIE CBUHBU MSICHOTO HalpaBJICHUS
npoxaykruBHocTH BKB x BM. Cxema ombiTa npeacraBieHa B Tabmume 1.

Tabmmma 1 — Cxema Hay4YHO-XO3SIHCTBEHHOTO OIIBITA

KonuuectBo xu-

I'pymnmst OcoOEHHOCTH KOPMITCHHS
BOTHBIX, FOJIOB
1 KOHTpOJIBHAS 16 OP (CK-26 ¢ npemukcoMm KC-4-1, BnaxxaocTsio 14%)
OP + 4,16 mr Cr Ha 1 Kr cyxoro BeniecTBa KOMOUKOP-
2 OmbITHAS 16 . yX e P
Ma, (cepHokucibiii xpou (I11) 6-BommbIiT)
P+ Mmr Hadoudactuil Cr Ha 1 xr TO B TB
3 onrHas 16 O 0,5 aHOuacTHI Cr Ha CyXOro BelIeCTBa
KOMOHMKOpMa, C BOIOH
OP + 0,05 mr Hanowactur Cr Ha 1 KT CyXOoro BelecTBa
4 omnbITHAS 16 o X HI
KOMOHMKOpMa, C BOZOU
OP + 0,02 mr manouactur Cr Ha 1 Kr CyXOro BelecTsa
5 ombiTHas 16 ° uC th m

KOMOHMKOpMa, C BOTOU
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B ompiTe 65110 chopMupOBaHO 5 TPYHII TOPOCAT MEPHOIA OTKOpMA B
Bo3pacte 120-122 nHeit co cpemHeil )xUBOI Maccoi Tpu mocTaHoBke 53,0-
53,1 xr. CBuHe# mogdWpany W pacupeAessuUld 10 TPYIIIaM METOIOM Iap-
aHaIoroB 1o 16 rojoB B IpyNIe U3 YKCiIa aHaJOTUYHBIX KHUBOTHBIX 110 MPO-
HCXOKICHHUIO, TIOTY U )XKUBOH Macce. [loHOpannoHHEI KOMOUKOPM CKapM-
JIUBAJICSI B BUAC BIaXHON cMecH (57% BIaKHOCTH, COOTHOIICHUE KOMOW-
KOpMa U BoAbI Kak 1:1).

» llepsas rpymmna nopocsr sBisuiack KOHTpOJIbHOM. VM ckapmiiBai-
csi ocHoBHOW panmoH (OP), mpencraBieHHBIH ITOJHOPAIMOHHBIM KOMOU-
xopmoM CK-26 co cranmaptaeiM npemukcom KC-4-1, 6e3 BBos1a Xxpoma.

» Tlopocstam BTOpO# OIBITHOM rpymmsl ckapmimBain OP ¢ noGas-
nenueM 0,5% cMecH Ha OCHOBE MIIEHUYHBIX OTPYOEil U CEpHOKUCIIOrO Xpo-
Ma, u3 pacyera 4,16 mMr Ha | Kr cyxoro BemecTBa KOMOMKOpMa.

» TlopocsitaM TpeTbeil, YeTBEPTOM U IATOM OMBITHBIX TPYII CKapM-
muBan OP ¢ BBeZeHHEM HAaHOYACTHII XpOMa, PacTBOPEHHBIX B BOJE, Ha
OCHOBE KOTOpOI FOTOBMJIM MOTOM BIaXXHYIO cMech, U3 pacdera 0,5, 0,05 u
0,02 mr Ha 1 KT cyxoro BemiecTBa KOMOMKOpMa COOTBETCTBEHHO.

YibTpaHNU3KKEe KOHIIEHTPAIMH HAHOYACTHUI] XPOMa BBOAWMINCH B BOIY
C LeJBI0 JIYYIIero pacmpeaeseHus o Macce KoMOUKopMa H ais obecrede-
HUS BIIOCIIEAICTBUH MOCTYIJICHNS B OPTaHU3M JKHBOTHOTO B M3y4aeMOM KO-
JINYECTBE.

Pe3yabTaThl HcclenoBaHuii U uUX o0cysxkaeHMe. AHalIM3 IaHHBIX
HaY4HO-XO3S5ICTBEHHOI'O OIBITA TIOKa3aJl, YTO BBEJCHUE pasHbIX (HOpM Xpo-
Ma B paIliOHbl MOJIOJHSKA CBUHEH IEpHOa OTKOPMA IIOJIOKHTENIBHO I10-
BIMSUIO HA YBEJIMUYCHHE HAPALIMBAHWS >XMBOM Macchl M CpeIHECYTOYHBIC
TIPUPOCTHI.

Tabnuua 2 — JlaHHbIE UHTEHCUBHOCTH POCTa MOJIOJHSAKA CBHHEW Ha
OTKOpME

["pymmbl )KUBOTHBIX:

Tokazatenn
1 koHTponbHas | 2 onbiTHast | 3 onbiTHas | 4 ombitHas | 5 onbiTHas
Cpenssist sKuBasi Macca OJIHOTO TIOPOCEHKA, KT
B HAayaJe OIbITa 53,0+1,74 53,1£2,00 | 53,0+1,72 53,1+1,84 53,0+1,85
B KOHIIE OIThITa 105,1+£2,76 107,1+3,43 | 107,6+1,80 109,2+2,05 | 107,8+3,20
a0CONMIOTHBII
MIPUPOCT KUBOH 52,1£1,58 54,0+£2,35 54,6£1,11 56,1+0,93* 54,8+1,71

MacCChbI

CpeHeCYTOUHBIH NPUPOCT )KUBOW MACCHI, T

3a BEChb IEPpHOJ

585,4+17,7 606,7+26,4 | 613,5+12,5 | 630,3£10,5* | 615,+19,2
OIIBITA

Ipumeuanue, 30ecv u oanee: * P <0,05.

OoorareHre paroHOB KOPMIICHHST OTKaPMIIMBACMBIX IMOPOCST BO BTO-
PO TIOJIOTIBITHOM TPYIITIE CEPHOKUCIIBIM XpOMOM, 3 pacdeta 4,16 mr Ha 1 kr
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CyXOr0 BELIECTBA KOPMa, CIIOCOOCTBOBATO OOJBIIEMY YBEIHUICHHIO JKUBOM
Macchl 3a nepuof onbita Ha 2,0 kr win Ha 1,9% 10 cpaBHEHHIO C KOHTPOJIEM.
VHTEHCHBHOCTH POCTa y JaHHBIX KUBOTHBIX Oblia Ooibiie Ha 21,3 T B CyTKH,
9TO cocTaBIsAeT 3,6% IO CPAaBHEHHIO C KOHTPOJILHON TPYIITON.

Bsenenue xpoma B (hopMe HAHOUACTHIL C BOAOH TaKKe TTOJIOKUTEIHEHO
MOBJIMSJIO HA NMPOAYKTHBHOCTH ITOJOIBITHBIX MOPOCIT Ha OTKOopMme. Camast
BBICOKAsl Cpe/IHISI XKHMBasi Macca 3a IepHOoJl OIbITa OblIa Y MOPOCST B UETBEP-
TOW ONBITHOW TpYyIIE, B PAllIOH KOTOPBIX BBOJMIM HAaHOYACTHUIIBI XpOMa B
no3e 0,05 mr Ha 1 xr cyxoro BemiectBa komOukopma. CpenHss )KuBas Macca
II0 TPYIIIE 3a NMepHoA ombITa coctaBuia 109,2 Kr, 4To NMPEBOCXOAUT aHAIIO-
T'OB U3 KOHTPOJBHOH rpynmsl Ha 3,9% u Ha 2,0% W3 rpynisl, NoIydaBIIei
XpoM B hopme cynbdara.

CpeaHecyTOYHbIH IPUPOCT KUBOM Macchl

640 630,3 s

620 606,7 613,5 /
=
=
§ 600 585,4

560

1 2 3 4 5

Pucynox — /IlnHaMuKa cpelHECYTOUHBIX IPUPOCTOB KUBOH MacChl

CpeaHecyTOUYHBIA MPUPOCT KUBOM MACCHI Y MOJOMBITHBIX KUBOTHBIX
YeTBEPTO# rpynmbl ObUT Bhimie Ha 7,7% MO CpaBHEHHIO C JKUBOTHBIMH B
KOHTpPOJIbHOHU rpynme U Ha 3,9% Mo cpaBHEHUIO C >KMBOTHBIMHM, MOTYyYaB-
LIUMH CEPHOKHUCIIBII XPOM (PUCYHOK).

Cnengyer OTMETUTB, YTO CPEIHECYTOUYHBIM MPUPOCT JKUBOM Macchl y
MOJIONBITHBIX MOPOCAT B TPEThEH W MATOM rpymnmax, MoJdy4aBUIMX HAHOYA-
CTHUIIBI XpoMa ¢ Bojo# B konmuecTe 0,5 mr u 0,02 MT Ha 1 KT cyXoro Beie-
cTBa KOMOWMKOpMa, OBUT Ha OZHOM YPOBHE M YCTyHasl TOJIBKO aHAJoraMm B
YETBEPTOI IpyIIe.

Habop >krBo#1 MacChl )KHBOTHBIMH HAIPSIMYIO 3aBUCUT OT KOJIMYECTBA
[I0EJAEMOI0 KOpPMa, NMUTATEIbHbIE BEIIECTBA KOTOPOIO HCIIOJB3YHOTCS AJIS
HapamuBaHus XUBOH Maccel. C IENBI0 YCTaHOBIEHUS (DaKTHIECKOTO IO-
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TpeOJieHHsT KOPMOB B OMBITe OBbUIM IPOBEACHBI KOHTPOJbHBIC KOPMIICHHSL.
JlaHHbIe pacxo/ia KOMOMKOpMa 3a MEPHO/] OTIbITA MPE/ICTABIICHBI B TabuIIe 3.

Tabmmma 3 — IloTpebneHne KOPMOB HOIOMBITHRIMHU JKHBOTHBIMH 32
MEPUOJ OIIbITA, KT

I'pynmsl KUBOTHBIX:

TTokazaTenu
1 xoHTpONbHas | 2 ombiTHas | 3 ombITHAS | 4 ONBITHAs 5 onbITHAs
noTpebiaeHne
KOpMa B CyTKH 2,41 2,49 2,38 2,39 2,41

Ha 1 rosioBy
pacxon KkopMa
B pacuere Ha

1 xr npupocra
JKUBOW MacChl

4,12 4,10 3,88 3,79 3,92

AHanu3 JaHHBIX TaOIHIBI 3 TOKA3bIBAET, YTO PACXOJ KOPMOB B pacde-
Te Ha | KT mpHUpOCTa )KUBOW MAacCHI 3a TMIEPHOJ ONBITa OBLT pa3HbIM. bonbre
BCET0 PacxoI0BaJI KOPMa ITOIOTBITHEIC KUBOTHBIC B KOHTPOJIEHOU TPYIIIE,
rae pacxon coctaBui 4,12 kr Ha 1 Kr npupocTa )KUBOM Macchl.

Pacxon koMOuKOpMa B Ipymmax, MoJy4yaBIluX XpoM B Ghopme cyibha-
Ta U HAHOYACTHI], HaXoAWIcs B mpenenax ot 3,79 no 4,10 xr Ha 1 xr npupo-
cta XuBOW Maccel. HambGosee 3(h(EeKTHBHO HCMOJIB30BAINA MTHUTATEIbHBIC
BellecTBa KOMOMKOPMOB HOJIOIBITHBIE MTOPOCATA, B PALIMOH KOTOPHIX BBO-
aumu 0,05 Mr HaHOYacTHIl XpoMa Ha 1 KI' CyXOoro BelecTBa KOMOMKOpMA,
rjie pacxoa coctaBmi 3,79 Kr Ha 1 KT MpUpPOCTa KUBOI MaCCHI.

Jis w3ydeHusT BIUSHHUA BKIIOUYCHHUS B PAIOHBI IOPOCST Pa3HBIX
(dopM XpoMa Ha Iporecchl MeTaboIn3Ma MOAOIBITHBIX JKHBOTHBIX OBLT U3Y-
4eH MOP(OJIOTHYECKHIA COCTaB U OMOXMMHYECKHE ITOKa3aTen KpOBH. Pe-
3YJNBTATHl 3TUX UCCIICIOBAaHUN TIPEACTaBICHBI B TabnuIe 4.

Tabauna 4 — Mopdosorndeckuii COCTaB U METabOIUTHI KPOBU CBHHEH

I"'pynIisl XKHBOTHBIX:

ITokazaTenu 1 KOH-
2 ombITHAas | 3 ombITHAs | 4 ONBITHAS | S5 ONBITHAsS
TpOJIbHAsS
1 2 3 4 5 6
Ha nagano omnbita
TemornobuH, /1 115,543,23 | 113,0+4,62 | 106,5+1,66 | 108,5+1,71 | 115,0+£2,35

Sputpormtes, 1091 | 6,2940,25 | 6,0340,20 | 5,76£0,07 | 5,910,12 | 6,02+0,33
Tleitkomuter, 1071 | 13,68+1,73 | 14,7541,76 | 13,98+1,42 | 14,08+2,36 | 15,68=1,56
O6uwit 6erox, /1| 73,9544,96 | 66,1342,41 | 72,88=1,31 | 64,6854,99 | 59,6+6,36
Movesnia, Mmmons/n | 4,56£0,75 | 3,80£0,30 | 3,9940,14 | 4,04%0,16 | 4,29+0,33
Trmokosa, MMols/n | 3,83£0,77 | 3,6840,34 | 3,85:0,39 | 4,28+0,15 | 3,63+0,52
Xonectepur, 244+0,14 | 223£0,17 | 2,28+0,14 | 2,19+0,23 | 2,26+0,14
MMOJIB/JT
Kanbiuii, mmons/n | 3,1940,07 | 3,09£0,10 | 3,1120,05 | 2,8140,07 | 2,80+0,08
Docop, MMOTL/T 3,13:0,23 | 2,86:0,13 | 2,97+0,08 | 2,75+0,06 | 2,95+0,19
Ha koHer ombiTa
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I'emoriobuH, /i1 126,0+£8,07 | 109,2+10,46 | 125,0+1,78 | 124,0+6,75 | 124,5+5,69
DPUTPOLIUTEL, 10%/n | 6,54+0,56 5,59+0,83 6,13+0,12 5,96+0,34 | 6,21+0,13
IIponomxkenne Tabnuier 4

1 2 3 4 5 6
Tleficouutsl, 1071 | 13,7341,21| 13,184333 | 13,8841,28 | 13,330,883 | 15,03+0,74
O61uii 6enok, /1| 79,4344,36 | 78,0545,11 | 67,6541,99* | 70,6343,13 | 67,88+1,99
MoueBuna, MMoIb/i1 | 3,49+0,34 3,43+0,30 3,86+0,19 3,36+0,12 | 3,38+0,44
Trmiokosa, MMons/n1 | 3,3040,58 | 3334021 | 3258021 | 3,48£0,33 | 2,9540,33
Xonectepu, 2,884034 | 2,38+0,10 | 2,56£0,03 | 2,36+0,10 | 2,37+0,31
MMOJIB/JI
Kanbinit, MMons/n | 3,0340,15 | 2,9940.15 | 2,59£0,12 | 2,77+0,17 | 2,34+0,14*
Docop, mvons/n | 3424034 | 3,1540,19 | 2,96£0,15 | 2,91%0,18 | 2,98+0,27

Anann3 MophOOHOXMMUYECKUX TaHHBIX MTOKa3aj, YTO BCE OHM HAXoO-
JWINCH B Tpenesax (PU3N0IOTHUECKON HOPMBI KaK B Havajle ONbITa, TaK U B
koHne. CriexyeT OTMETHTh, YTO B KOHIIE OIBITA BO BCEX IPYyMIax Kpome
KOHTPOJBHON CHIDKAeTCs KoJM4yecTBO JjerkonutoB Ha 0,7-10,6%. MoxHo
MIPEIOI0XKNUTE, YTO Ha CHMXKEHHME JAaHHOTO IOKa3aTels IMOJ0KUTEIbHOE
BIMSIHAE OKa3ajo oOoTralleHHe palMoOHOB KOPMJIGHHS XPOMOM B Pa3HBIX
¢dbopmax.

3akoyenne. BeeseHre B panyoHbl KOPMIIEHHS OTKapMIIMBAEMBIX CBH-
Hel HaHovacTull xpoMa B kommuectse 0,05 Mr Ha 1 Kr cyxoro BemecTsa KopMa
CIOCOOCTBOBAJIO YBEIIMUEHUIO CPEIHECYTOYHOTO MPHPOCTA JKMBOM Macchl Ha
44,9 T wm 7,7%, B cpaBHEHUH C KOHTPOJBHBIMHU aHaoramu. Pacxox komOu-
kopMma cHm3mica Ha 0,33 kr Ha 1 Kr mpUpocTa KUBOW MAcChl, YTO COCTABIISIET
8,0%. CxapmimBaHHE XpoMa He OKa3aJlo OTPUIATEIHLHOTO BIMSHHS Ha MOP(O-
JIOTMYECKHIT 1 OMOXMMHUYECKUI COCTAB KPOBH MOJIO/THSKA CBUHEH.
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BJIMAHUE CAIIPOIIEJIAA HA COXPAHHOCTD
INMUTATEJBHBIX BEIHIECTB CbIPOI'O KYKYPY3HOI'O KOPMA

E.T. KpaBunk

YO «I"'pogHeHCKHi rocy1apCTBEHHBIH arpapHbIi YHUBEPCUTET»
r. I'poaHo, Pecniybnuka benapycn

(Pecniy6nuka benapycsk, 230008, r. I'ponno, yi. TepenikoBoid, 28
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Kniouegwie cnosa: cvipoii KyKypy3uwiil KOpM, canponeib, COXpaHHOCMy HYM-
PUEHMO8 CIPO20 KYKYPY3HO20 KOPMA 8 CMeCU C Canponeiem.

Annomanus. /lokazana yenecooopasHocms npumeHerus: canponeis 0 no-
BbIULEHUSL CPOKOB UCNOIb308AHUS, VIVHULeHUST OUOIOSUYECKOU YEeHHOCMU U COXPAH-
HOCIU HYMPUEHMO8 8 CLIPOM KYKYPY3HOM Kopme. Buibpannas ooza canponens (15%
OMm MAccol Cblpo20 KYKYPY3HO20 KOPMA) OOBACHAEMC s meM, Ymo No COOepUCAHUIO
00MEHHOU dHep2ulU, CbIPO20 NPOMEUHA, CbIPO2O HCUPA, CHIPOU KIeMYamKu U Kapo-
MUHA BHECEHHBIIL Canponeib cnocoOCmeyem COXPAHEHUI0 KAYecmed Culpo2o KYKY-
PY3HO20 KOPpMA, A UMEHHO, NPEeNnsmcmayem pa3eumuio cHUIOCMHLIX NPoYeccos, uH-
OUKAMOPOM NPOMEKAHUSL KOMOPBIX SNAENCS HAKONIEHUE MACTAHOU KUCTOMDL.

THE EFFECT OF SAPROPEL ON THE CONSERVATION
OF NUTRIENTS IN THE RAW MAIZE FEED
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Summary. The expediency of using sapropel has been proved for increasing
the period of use, improving biological value and preserving nutrients in raw corn
fodder. The chosen dose of sapropel (15% of the weight of raw corn feed) is ex-
plained by the fact that the content of exchange energy, crude protein, raw fat, crude
fiber and carotene, introduced sapropel helps to maintain the quality of raw corn
feed, namely, prevents the development of putrefactive processes.

(ITocmynuna 6 pedaxyuio 31.05.2017 2.)

BBenenne. /I3 Bcero komrmiekca MHUTATEIHHBIX BEIIECTB, HEOOXOIH-
MBIX 11 MeTabomn3Ma, OEIIOK SABIACTCS JTUMHTHPYIOIIAM (PaKTOPOM H HT-
paetr ocoOyio poib B KUBOTHOM OpPTraHU3ME, T. K. ABISCTCS HCTOYHHKOM
HE3aMCHHUMBIX aMHHOKHUCIIOT. O0ecreueHne KUBOTHBIX OEIKaMU Pa3InIHO-
T'O TIPOUCXOXKICHHUS SBIISCTCS TJIABHOW 3a/avell TOTHOIEHHOTO KOPMIICHHS.
IIpu HegocTaTke Oenka B pallMOHE 3aMETHO MOBBIIMIAETCA HE TOJIBKO PAacXoJ
KOPMOB Ha MPOU3BOJICTBO MBOTHOBOIYECKON MPOIYKIIUU, HO ¥ MEHSICTCS
ee kauecTBO. I10TpeOHOCT KHUBOTHBIX B KOPMOBOM O€JIKE yIOBIIETBOPSIETCS
HE IOJIHOCTBIO, 3TO CBS3aHO C Ne(UIMTOM IPOTEHHA B OCHOBHBIX KOpMaXx,
YTO COIIPOBOXKAAETCS IepepacxooM KopMmoB (Ha 20-25%) u cHmKeHHeM
o61iero oo6bema MpoIyKIUK KUBOTHOBOACTBA 110 30% [4-8, 14, 16].

WHTepech! yUeHBIX B HACTOSIIEE BpeMs HANIPABJICHBI HAa MOUCK IyTeH
YAOBJIETBOPEHHS MOTPEOHOCTEH B OEIKe M SHEPTUH KaK 32 CUCT YBEITUUCHUS
MIPOU3BOJICTBA W PAIMOHAIEHOTO HCIOJNB30BAHUS TPATUIIMOHHEIX KOPMOB,
Tak ¥ BBEJCHUEM B PALMOH HETPAIUIIMOHHBIX UCTOYHHKOB OeNKa, MCIIOJIb-
3ysl KOPMOBBIC T0OABKH, IIPUTOTOBJICHHBIC U3 KYKYpPY3HBIX OTX0/0B [1, 2, 3,
15]. JlaHHbIi TOAXOM SABJIAETCSA OJHUM M3 HAMPaBIEHUH MO PEIICHUIO MPO-
6J1eMbI 3aMEHBI 3ePHOBOTO CBIPhS B cOcTaBe KOMOHKOpMOB [3, 6, 10, 15].

B Hacrosiiee BpeMs KyKypy3e NMPHHAMICKUAT OJHA W3 TJIaBHEHUIIHX
poJieii B KopMOTIpou3BoAcTBe pecnyonuku [12]. O6oOmeHHbIe TaHHBIE O
MEPCIEKTHBAX BO3JENBIBAHUS KYKYpPY3bI JJIsI IPOMU3BOJICTBA BEICOKOIHEpIe-
THYECKUX KOPMOB YKa3bIBAIOT HE TOJBKO HAa HEOOXOAMMOCTH BHEIPEHUS
HOBBIX COPTOB 3TOW 3J1aKOBOH KYJIBTYPHI, HO U Ha Oojee 3(pPEeKTHBHOE UC-
MOJIb30BaHKE TOOOYHBIX MPOAYKTOB IepepaboTKH 3epHa Ha Kpaxmaj, TAKUX
KaK DIIFOTCHOBAs BOZA, CYXOW U CHIPOM KYKYPY3HBIA KOPM, TIIIOTCH, B KOPM-
JICHHW XUBOTHBIX JJI1 MaKCHUMAaJIbHOM YTHIU3AIMK JaHHBIX OTXOJOB [2, 3,
6, 8,12, 14-16].

Leas padoTHI: ONPEACTUTh XUMUICCKHI COCTAB, MUTATEIBHYIO [ICH-
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HOCTB CBIPOTO KyKypy3HOTO KOpMa B YACTOM BHJIE U B CMECH C CAIIPOIICIIEM.

Marepuan M MeToAUKa HccaeAoBaHMil. /[ pelmeHus yka3zaHHOM
LETH HaMHU OBUIM TPOBEAEHBI MCCIEIOBAHUS CHIPOTO KYKypy3HOTO KOpMa,
nonyderHoro y mpexnpustas PYIIIT «9K30H-TJIFOKO3A» pornuns-
ckoro paiioHa bpecrckoit obmactu. KadectBo m comepikanue Oenka, xupa,
30J1BI, KJIETYATKH B 00pa3ax ChIPOro KyKypy3HOTO KOpMa 3aKpeIlIeHO cep-
tudukatam PYIIIT «3K30H-TI'JTFOKO3A» [poruunHckoro paiiona bpect-
ckoil obnactu. Campomnens o3epa benun HoBorpynckoro paiionHa mpume-
HSUICS JUIsl KOHCEPBUPOBAHHMS CHIPOTO KYKypy3HOro KopMa M ero odorarie-
HUS MUHEPAJIbHBIMU KOMIOHEHTaMHU. OLEHKY XMMHYECKOr0o COocTaBa M IH-
TaTeIPHON IICHHOCTH TMOJIYYCHHOH CMECH MpoBOAWIM B Jlaboparopun YO
«(ITAY».

B nabopatopHbIX ombITax H3ydyajgach COXpPAaHHOCTh ITHUTATEIbHBIX Be-
IIECTB B CHIPOM KYKypY3HOM KOpPME M €ro cMecH ¢ campomeneM. Campo-
TeNb, KOHCEPBUPYIOIINE CBOMCTBA KOTOPOTO M3BECTHHI [1], Mo Macce co-
craBisin 10,15 u 20% mo OTHOMIEHUIO K CBIPOMY KYKypy3HOMY KOPMY C
LIENbIO YBEJIIMUCHHS CPOKAa COXPAaHHOCTH IOJy4eHHOH cMecu. Jlns ompene-
JICHWS] KOHCEPBHUPYIOMINX CBOWMCTB CaIpOIENs HCIBITyeMbIe 00pasIbl I0-
Menaid B 1ab0paToOpHbIe CTEKISTHHBIE cOCyAbl 00béMOM 3 1. B neHb skcrme-
puMeHTa, uepe3 5 u 10 quel B Tpex mpobax xoHTpona u 10, 15 u 20% cme-
CH ONpeAessUTN COJep’KaHHe CYXOTO BEIIeCTBAa, CHIPOTO NMPOTEHHA, CHIPOH
KJIETYATKH, CHIPOTO JKUpa, 0€3a30THUCTHIX HKCTPAKTUBHBIX BEIECTB, CHIPOH
30J1bI, KapoOTHWHA, Kaublus, ¢ocdopa, caxapa, KOpMOBbIX enunmi, OO
(MOx), neTy4ne >KUpHBIE KHCIOTH (MOJIOYHYIO, YKCYCHYIO U MACIIIHYIO),
o0mryro kucinotHocth (pH). JomomHUTENEHO B 3TUX 00pa3max ompeaessi
CoJiep)KaHNe TMPOJYKTOB TEPEKHUCHOTO OKHCIECHUS JIUIHUAOB W aMHHOKHC-
JIOTHBIN COCTaB.

Pe3yabTaTsl uccienoBanuii U ux o0cy:xaenue. [1o HalMM JaHHBIM,
CBIPOIl KYKYPY3HBI KOPM IIpEICTaBIIsieT cOOOH M3MENbUEHHYI0 Maccy, B
KOTOPOH comepKuTCsl Kak MUHUMYM 37,2% cyxux BemecTB, C3 24,0 r/kr,
CX 55,4 r/kr, Cxan 26,0 r/kr, chiporo mpotenHa 55,1 r/kr, u3 KOTOPOTO Iie-
peBapuMblii TIpoTeuH coctaBisier 75,4%, BOB 211,5 r/kr. IlutarenpHas
IIEHHOCTh | KT CBIPOTO KyKypy3HOTO Kopma coctasisiet 0,45 k.exn. ITo nura-
TEJIBHON IEHHOCTH OH 3aHUMAET MPOMEKYTOUYHOE MECTO MEX/Y JYTOBBIM H
6060B0-31aK0BEIM ceHOM (0,42 k.en. u 0,45 K.el. COOTBETCTBEHHO), KyKY-
py3HOIi conomoii u kieBepHbIM ceHaxxoM (0,38 k.enm. u 0,35 k.ex.) cooTBeT-
CTBEHHO.

ChIpoii KyKypy3HBIH KOPM, SBJISSCH TOOOYHBIM, 00JIa/IacT OTCYTCTBH-
€M TOKCUYHOCTH [9]. DTO 00BSCHACTCS TEM, YTO HCXOJHOE CHIPhE, T. €. 3ep-
HO KYKYpY3bl, IPOXOAUT MOATAMHYIO OLEHKY Ha MPUCYTCTBHE MUKOTOKCH-
HOB U APYI'MX TOKCHYECKHX COEIUHEHUH 10 BCell TEXHOIOIMYEeCKOH Lenoy-
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K€ OT MPOW3BOAMTEIS MMOCTABKU 3€pPHA, OTIPY3KH Ha CKIIAM, Tepe]] 3arpys-
KOH B YaHBI C TOCIEAYIOMIEeH MepepadOTKOM CHIpsl B MPOIECCe MPOU3BOI-
crBa [8, 11].

O dexTr chIporo Kykypy3HOTo KOpMa B OpTaHU3ME KUBOTHBIX MOTYT
OBITH CBSI3aHBI C XUMHYECKAM COCTaBOM Oellka KyKypy3bl, 00bEIUHEHHBIM
TEPMHUHOM — TIIIOTEH. B KyKypy3HOM TIIIOTeHE coaepkuTcs mpumepHo 60%
CBIPOTO TMPOTEHHA, BKIIOYAIONICTO0 albOYMHUHBI, TJIOOYJIHMHBI, TIIOTEIUH U
3eHH B OoubiieM konuuectse [17].

B Hem coamepxkutTcs B mepecuere Ha cyxoe BemiectBo (%): JuM3uHA —
0,08; Tpeonnna — 0,26; uzoneinuna — 0,25; neiinuna — 0,82; acmaparuHo-
Boit kucnotel — 1,80; rmyramunoBoit kuciotel — 0,99; cepuna — 0,30; ru-
crunuHa — 0,31; apruauna — 0,17; rununaa — 0,30; ananunaa — 0,73; Tupo-
3uHa — 0,23; Banmmaa — 0,36; dermnananmaa — 0,33; mponmaa — 0,05. Cymma
AMUHOKHCIIOT JUIsl 3TOT0 KOpMa cocTaBisiia 68,8 T.

[To HammMM HaHHBIM, CBIPOH KYKYpY3HBII KOPM IT0 CBOEMY aMHUHOKHC-
JIOTHOMY COCTaBY MOXKET pacCMaTpHBAThCA Kak (P ()EKTUBHBINA OEITKOBOCO-
Jep KAl KOPM IS )KHBOTHBIX C MHOTOKAMEPHBIM JKEITyIKOM, SHIOOHO-
IIEHO3 KOTOPBIX YYaCTBYET B OHMOIIPEBpAICHISIX XAMUIECKUX BEIIECCTB Oell-
KOBOTO, YIJIEBOAHOTO WM JUMUAHOTO OOMEHa, 0COOEHHO aMHHOKHUCIIOT,
BXO/ISIIIIMX B COCTAB yKa3aHHOTO KopMma [8, 10, 13, 14].

ChIpoii KyKypy3HBIH KOPM TI0 CBOEMY XMMHUYECKOMY COCTaBY TpeOyeT
JIOTIOJTHUTEIHHOTO BBEJICHUS CHIPOM KJIETYATKW W Psijia MUHEPaTbHBIX Be-
IIECTB HEOOXOJUMBIX U PACCUUTHIBAEMBIX B PAIIOHE JTAKTUPYIOUIUX KOPOB.
OpmHuM W3 O€3BpeAHBIX M TOJE3HBIX J00aBOK SBISETCS CampoIlellb, KOTO-
PBIH IPUMEHSETCS B KOPMIICHHU CEIbCKOXO3IHCTBCHHBIX XUBOTHBIX, 00Ja-
JaeT KOHCEPBUPYIOLIMMHU M aHTHOKCUJAHTHbIMU cBoiictBamu [1, 4]. Ilo
XAMHYIECKOMY COCTaBY B pacueTe Ha CyXOe BEIECTBO B CalpoIiene, Coaep-
skuTcst opranuueckoro Bemectsa 458 r, OKE — 0,14 kr, O30 — 4,17TM[Ix,
celporo nporenHa 31,6 r, ceiporo xupa — 3,12 1, celpoii kieTuaTku — 116r,
4T0 B 4,4 paza BOB — 307,2, uro B 1,5 paza Goibliie, 4eM B CHIPOM KYKYpY3-
HOM KOpMeE.

B canponene o3epa bennn umeercs B HaJIMYUU JTU3UH B KOJIUYECTBE
3 r/kr u metuonuHtimerud 2,1 1/ kr. Ciaexyer oOpaTuTh BHUMAaHKUE, YTO B
camporiene CoAepXXuTcs Kanbuus 145 1/Kr, Torna Kak B CBIPOM KyKypy3HOM
KOpMe 3TOr0 MaKpodJIeMeHTa HaxoauTcs B 132 pa3a MeHbIIe, yeM B camnpo-
nene, Gocdopa B 2,9, maruaus B 5,5, xene3a B 100, meau B 1,7 mapranma B
3,9, xobanbeTa B 57,5, fioma B 132,7 pa3za Gounblie, a nuHKa B 3,4 pa3a McHb-
ie, YeM B II0O0YHOM MPOAYKTE MepepaboTKU KyKypy3bl Ha Kpaxmall.

Hcxons U3 AaHHBIX JUTEPATYPBI O TOM, YTO CANpPOIENh 00JIaAaeT aH-
THOKCHJIAHTHBIM U KOHCEPBHUPYIOUIMMH CBOWCTBAMH, HAMH OBLIH HCCIICHO-
BaHBI APPEKTHI CAMPONEIs Ha COXPAHHOCTh XMMHYECKOTO COCTAaBa U IMUTa-

144



TENBHON IMEHHOCTH CHIPOTO KyKypy3HOTO KOpMa B IWHAMHKE XPaHCHUS H
Pa3HOTO TPOIIEHTA COAEPKAHUS CaIporels B Macce kopma. Ha Hagamo wmc-
CJIEJOBaHUS CYXOTO BEIIECTBA B CMECH CalpOIeys C CHIPHIM KOPMOM yBe-
JUYUBAIOCH B 3aBUCHUMOCTH OT IPOIICHTA STOW JT00aBKM BHOCHMOW B HC-
XOIHOE CHIpPbE, & UMEHHO B CBIPOM KYKypy3HOM KOpMe Ha Hadayio McCieno-
BaHUS U B TedeHue 10 HHEH KOIMYecTBa CyXOTo BEHIECTBA HE MEHSIOCH.
IIpu BHecenun camponens B pacuere 10,15 u 20% konudecTBa cyxoro Be-
mecTBa ypenuumwioch Ha 5,1; 7,9 u 10,5% coorBercTBeHHO. BHEceHue ca-
IponeNns B ChIpOM KyKypy3HBIH KOPM yMEHBIIAJO0 KOJUYECTBO KOPMOBBIX
equuui Ha 0,3, 0,4 u 0,5 KT COOTBETCTBEHHO.

OOMeHHast SHeprusi CHUXKaJIach B UCCIIEAYEMBIX 00pa3iax KaKk OT BHe-
ceHust % campornens, Tak U OT BPeMEHH XpaHEHHUs KyKypy3HO-calporesne-
Boro kopMma. Ha Hagamo wcciemoBaHus KonmdecTBO Mk B KyKypy3HO-
camporieneBoM kopme 0bu10 Menbine Ha 0,17, 0,26 u 0,33 cOOTBETCTBEHHO
mpu 10%, 15% u 20% conepxanuu camnponensd. Uepes 5 nHell xpaHeHHs
KoaruecTBO OO yMEHBIIMIOCH B CHIPOM KyKypy3HOM kopMe Ha 0,17, B cme-
CH, cOZIepiKallleM carporness yMeHblneHrne O ObUIO He3HAYUTEIBHO U CO-
crasisuio 0,08, 0,05 u 0,22 M coorBerctBeHHO npu 10, 15 u 20% co-
nepxanuu canpomnens. Ilpu 10-7HEBHOM XpaHEHHH B CBIPOM KYKYpy3HOM
xopme OD cHu3miacek Ha 0,29 Ha Havano uccienoBanus u Ha 0,12 1o cpas-
HEHHIO C 5-AHEBHBIM CpokoM xpaHeHus. IIpu comepxanum B cmecu 10%
camporenst oOMeHHast sHeprusi cHuzunack Ha 0,14 oT Havana uccienoBaHu
nnu Ha 0,06 0 CpaBHEHMIO ¢ 5-THEBHBIM CPOKOM XpaHeHus. [Ipu BHeceHHH
canponenst (15%) B cocras cbIporo KyKypy3Horo kopma OO cHHM3MIACh de-
pe3 10 ngueit xpanenus Ha 0,11 ot Havana u 0,06 Mo cpaBHEHUIO C 5-AHEBHBIM
CpPOKOM XpaHeHus. BHeceHne B chIpoil KyKypy3HbIl kopM 20% canponens
cHmkamo kojamdecTBo OO Ha 0,28 oT Havama mcciemoBanusa u Ha 0,06 1o
CPaBHCHUIO C pe3ybTaTaMU, TIOYYCHHBIMH Yepe3 5 THel XpaHeHUS.

ChIporo npoTenHa B CHIPOM KyKypy3HOM KOPME YMEHbIIAIO0Ch IO Me-
pe xpaHneHus depes S5 aueit Ha 1,9 u uepe3 10 aueii 3,3 r. B o6pasiax ceipo-
ro Kopma, coaepxkamiero 10% canpomnens, ypoBeHb CHIPOTO MPOTEHHA CHHU-
suincs Ha 0,7 T, 15% — 1a 0,6 T 1 20% — Ha 0,3 T yepe3 5 AHEN XpaHEHHS U
Ha 2,3 ;4,1 u 0,8 T cooTBeTCTBeHHO 4epe3 10 qHel XpaHeHUsl, 4TO yKa3bIBa-
€T Ha MEHBIINE MPOIECCH MPOTEOIN3a B KyKypy3HO-CAaIpONEIeBOH cMecH
10 Mepe ee XpaHEeHHUS.

CbIporo upa B CBIPOM KyKYpPY3HOM KOpPME ONpEAEIsIOCh MEHbIIIE Ha
1,0 r uyepe3 5 nueit u Ha 1,57 uepe3 10 nuelt xpanenus. B Kykypy3HO-
carporeneBoi cmecu, cogepxaieit 10% canponens, KOJUYECTBO €ro CHU-
sanochk Ha 0,4 T 1 Ha 0,7 T cooTBeTCTBEHHO uepe3 5 u 10 nHel xpaHeHwUs.
15% kykypy3HO-camporneneBasi cMech coaepxkana Ha 0,5 T, a yepe3 10 mueit
Ha 0,9 T MeHbIIe aTOrO cyOcTpara oT Hauana uccienoBanus. 20%-¢ BHece-
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HHE Calponems K CBIpOMY KyKypy3HOMY KOPMY COIIPOBOXIAJIOCh CHHKEHU-
€M CBIPOTO JKMpa Ha Hadajo uccienoBaHus. OJHAKO TaKOE€ BHECEHHE Ca-
TIPOTENST COXPAHSIIO B OOJBINEH CTENEHU ChIpoi xup, ueM 10 u 15%-a mo-
6aBka. Tak, uepe3 5 mHel xpaHeHHs B oOpasmax kopma conepxamiero 20%
n00aBKy, KOJMYECTBO CHIPOTO JKUpa cHU3MIoch Ha 0,3 T gepe3 5 aHel u Ha
0,5 r guepe3 10 mHEH XpaHeHNUS.

ConepaxaHue ChIpOH KJIETYaTKU 3aBUCENIO OT MPOLEHTa BHECEHHOTO Ca-
mporens B ucciexyemslii kopM. Ha Hadano uccienoBaHus B CBIpOM KyKypy3-
HOM KOpME COAepkKasoch 26 T chIpoil kKieTdaTky, npu BHeceHuu 10% campo-
Ienst coJiepKaHue CHIPON KiIeTJyaTKH yBenuuwiock Ha 7,4 1; mpu 15% —
Ha 11,2 v u pu 20% — Ha 14,8 r coorBeTcTBeHHO. CleayeT OTMETHTD, YTO
cojiepKaHHUEe ChIPOM KJIeTYaTKU BO BCEX 00pas3lax He MEHSJIOCh B TEUECHUH
10 guei. D10, BO3MOXHO, CBA3aHO C OTCYTCTBHEM WIIM CHUKEHUEM aKTHB-
HOCTH LIEJUTIONO30JMTHYECKIX MHKPOOPTaHU3MOB, YYacTBYIOIIUX B Pa3iio-
KEHUH CBIPON KIIETUATKH.

Buecenune canponens B no3ax 10, 15 1 20% ot maccel kopMa Ha Haya-
JI0O MCCNEOBaHUU BBI3BIBAET yBelndeHue coaepxanus bOB Ha 6,1;9,2 u
13,9 r coorBercTBeHHO. OHaKo uepe3 5 U 10 nHEl XpaHEHHsI HAMU BBISIB-
seHo cHwkenue bOB B cMecu Ha 53,9; 71,3 u 93,7 1, u Ha 47,9; 70,2 u
94,3 r coorBercTBeHHO st 10, 15 1 20% cMecu canporens U ChIporo KyKy-
py3Horo kopMma. IIpu MmoruTOpUHTE conepkanus bOB ueTsIpex BUIOB KOp-
MOB, & UMEHHO: ChIPOM KYKYPY3HBI KOPM U CMECH, COACPKAILUUN Pa3HBIi
MIPOIIEHT CaNpoIIeNs, CIeyeT OTMETUTh, UTO B CHIPOM KYKYpy3HOM KOpMe
oTMmeuaercst HakoruieHue OB uepes 5 nueit Ha 2,8 , 10 aueii — 4,8r. B cbI-
POM KyKypy3HOM KopMe, cogepxameM 10% canpomnens, yepes 5 qHel xpa-
HEHHS BBISIBUWIOCH CHIDKCHHUE COAEPKaHMUs 0€3a30THUCTBIX BEIECTB C MOCIe-
JYOLIMM BoccTaHoBieHueM depe3 10 gueil xpanenus. Ilpu 15% cootHo-
IIEHNH MCXO/HBIX BEIECTB B CMECH CHIDKCHHE 0€3a30THUCTBHIX SKCTPAKTHB-
HBIX BEILECTB OTMEUANIOCH TOJIBKO uepe3 5 AHEH XpaHEHUs C MOCIeLyIOLUIM
MX HaKOIUICHHEM. AHAJOTHYHBIE M3MEHEHHs HaONIOANCh B SKCIIEpUMEH-
TansHOM KopMe ¢ 20% copepkaHueM CampoTes.

KonmgecTBo CBIpo#l 30761 B CHIPOM KYKypy3HOM KOpPME COCTaBIISUIO
24 1, uaro B 2,9; 3,9 u 4,9 pasza mensIe, uem B kopme ¢ 10,15 u 20% conep-
YKaHWEM CaIlpOIeIIsi COOTBETCTBEHHO.

Canponens, BHECEHHBIH B CBHIPOH KyKYPY3HBIH KOPM, BBI3BIBAJI ITOBHI-
meHue cogepxkanue xanpuus B 31; 45,8 u 60,7 pasa, T. €. B CBIpOM KYKY-
pY3HOM KOpMe cojepxaHue Kanblus Ha | xr kopma cocrtaBmsuio 1,10 r, a
npu BHecenuu 10, 15 n 20% canporenst H3MEHsIIOCh Kak o0Iee coaepiKa-
HHE JTOr0 MaKpOJIEMEHTa, TaK U KaJIbIHeBO-(OCHOPHOE COOTHOLICHHUH.
Ecnu B CBIpOM KyKypy3HOM KOpPME 3TO COOTHOIIEeHHE cocTasusno 1:0,3, To
npu 10, 15, u 20% conepxaHuu campornesns pacueTHOE COOTHOLICHHE CO-
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crasasao 10:1; 13,6:1 1 16,3:1 cOOTBETCTBEHHO.

Brecenne no macce 10, 15 u 20 % canpomnens B ChIpOH KyKypy3HBIH
KOPM TIO3BOJIIIIO YBENHYHUTH cojaepkanue xene3a B 9,8, 14,2 u 18,5 pasa,
tioma B 14,2; 20 u 26,4 pa3a U COXpaHHUTh KApOTHH, a IMEHHO COJICpKaHHUE
KapoTHHA Ha HAdajo HCCIEJOBaHHWE OBUIO B CHIPOM KYKypy3HOM KOpME B
mpenenax 3,15 mr, B To BpeMs kak B cmecu ¢ 10, 15, 20% conepsxanuem
campornens coctaBisuio 4,84; 4,83 u 5,64 mr coorBercTBeHHO. KomnuecTBo
NPEALIECTBEHHUKA BUTaMUHA A B CHIPOM KyKypy3HOM KOpMeE uepe3 5 u
10 nmueit xpanenus cHmkanock Ha 31,4% u 50% COOTBETCTBEHHO, B TO BpE-
Ms Kak s cMecH, cofepxkamieit 10%, 15 u 20% cHikeHue ObLJIO 3HAUM-
TENbHO MEHbIIE U cocTaBsio 22,4; 6,8 u 4,3% COOTBETCTBEHHO.

OCHOBHOW TOKa3aTenb, XapaKTepPHU3YIOIIMH KadecTBO KOpMa, TaKoi
Kak pH, MeHsICS KaK OT MPOIIEHTa BHECEHUs CAIPOIIETs, TaK U B IpoIiecce
XpaHeHHs 3THX KopMmoB. Ilpm 5-mHeBHOM XpaHeHmn pH B mcciemyeMbIx
KopMmax He mpessiman 5. OxgHako 10-7HEBHBIN CPOK BBI3BIBAT B CHIPOM KY-
Kypy3HOM KopMme cHmkeHne pH 1o 3,1 u noBbIIeHne copepKaHus OpraHu-
YEeCKUX KUCIIOT, HallpuMep YKCYCHOH MOJIOYHOH, a B mporecce XpaneHus (5-
10 cyTk#) ¥ MacCIISTHOW KHCIIOTHI.

B cbipom kykypy3HOM KopMe B riepBbie cyTki pH opmupyercs 3a cuer
OpPraHUYECKHUX KHUCIIOT, 8 UMEHHO: MOJIOUYHOH, KoTopasi coctasisuia 92,2%, u
yKCycHO# He Oonee 7,8%. Uepe3 5 cyTok B 3TOM KOpMe Oblia 0OHapyxeHa
MacisiHas kuciota B koiudectBe 0,03% oT oOmieit cyMMbl OpraHM4ecKHx
kucnoT. [Ipu XxpaHeHHH 3TOro KOpMa B TEYEHHE 5 CYTOK OTMedaeTcs BO3pac-
TaHUE KOJMYECTBA MOJIOUHOM KUCIOTHI Ha 6,7%. B TO BpeMsi Kak KOJMUECTBO
YKCYCHOH KHCIOTHI Bo3pocio B 10 pa3, 4TO W3MEHWIIO COOTHOLIEHHE 3THX
KUCJIOT B KOPME M, KaK CJIE/ICTBUE, PUBENIO K YBEJINUCHUIO YKCYCHOKHCIIOTO
OpO’KeHUsI, a TaKKe HEeXKeJATEIbHBIX IPOIECCOB, NMPUBOAAIIMX K 00pa3oBa-
HHIO MacistHOH kucioTel. Yepes 10 cyTok XpaHeHHs KOpMa B TepMETHIECKUX
YCIIOBHSIX BBISIBIICHO CH¥bKeHMe pH 1o 3,1; mpudem nponecchl OpoxeHus co-
MIPOBOXKIATIICH HAKOIIGHHEM JIaKTaTa, areTara, OyTupaTa B CIEAYIOIIEM CO-
otuomenuu: 40,3; 28,8; 30,8 cOOTBETCTBEHHO.

3akmaiouenue. Joxasana 1menecooOpa3HOCTh NMPUMEHEHHS CaIpOIIes
JUIsl TIOBBILICHHS CPOKOB HCIIOJIb30BAHUSI M YJIyUIICHHS OHOJIOTHYECKOit
LEHHOCTH CHIPOTO KyKYpy3HOro Kopma. [Ipu BHECEHUH camporielisi B /103
15% ot Macchl ChIPOro KyKypy3HOTO KOpMa OTMEYaeTcs: He3HAuMTEIbHOE
CHIDKEeHHE co cTabmnmzanued pH, xoropslil cocrasmsut 4,8 Ha Havaio uc-
cnenoBanuit, 4,7 (5 nueit xpanenns), 4,5 (10 nueit xpanenwms). Takoit pH
cpeabl KOpMa, COAEpIKallero canporeib B BbIIIEyKa3aHHOH Jj103€e, croco0-
CTBOB&JI COXPAHEHUIO OOMEHHOH JHEpruH. YMeHbllleHne OOMEHHOH JHep-
TMU B CBIPOM KYKYypY3HOM KOpMe OBbIJIO OoJiee 3HAYMTENILHO U uepe3 5 nHei
XpaHeHus: CHU3MIOCh Ha 3,1% oT ucxoaHoro, a yepe3 10 aHeil XxpaHeHUH Ha
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5,3% cootBercTBeHHO. CoepikaHHE CHIPOTO NPOTEHHA B CHIPOM KyKYpYy3-
HOM KopMe cHu3mIoch Ha 3,4 u 5,9%, a B cMecH, cofepikarieil carporneis,
Ha 1,2 u 2,7%.
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VJIK 636:612(075.8)

MCHOJIb30BAHUE TOMHBIMH KOPOBAMM
HYTPUEHTOB PAIIMOHA, COAEPXAIIEIO CMECH
CBIPOI'O KYKYPY3HOI'O KOPMA C CAIIPOIIEJIEM

E.T. KpaBunk

YO «I'poaHeHCKHI rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET)
(Pecmrybnuka benapycs, 230008, r. 'poxHo, yi. TepemkoBoit, 28

e-mail: ggau@ggau.by)

Kniouegvie cnoga: cwipoii KyKypysHwiii KOpM, Canponeiv, nepeeapumocimb
HYMPUEHMO8 CbIPO2O KYKYPY3HO20 KOPMA 6 CMECU € Canponeiem, OoliHble KOPOBbL.

Annomayusa. 3amena 6 payuone komouxopma K-605 5 ke cvipvim KyKypy3-
HblM KOpMOM Onst Il onbimmuotl epynnel unu 5 ke cmecu culpoz2o KyKypy3HO20 Kopmda,
cooepacaweco 15% canponensa (IIl onvimnas epynna), no3gonuna coxpanums nu-
mamenvHOCMb payuona ¢ npedenax 16,7, 16,8 xopm. ed., 0bmeHHOU SHepeuu 6 npe-
Oenax 186,3;185,1 Mxc; noedaemocmov 6 npedenax 96% u 97% ocHosHwix epyobvix
KOpMO8 U UCNONb308aHUe a3oma, Kanbyus, ocgopa na npooyKmueHwill 0OMeH.
Ipuyem srcusommuvimu mpemoeil 2pynnuvl yceoeHue asoma, Kaivyus u gocgopa 6wiio
eviule, uem 8 konmpoine u Il oneimnoii epynne.

USING OF NUTRIENTS CONTAINING A MIXTURE OF RAW
CORN FODDER WITH SAPROPEL IN RATION OF DAIRY COWS
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(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: ggau@ggau.by)

Key words raw corn feed, sapropel, digestibility of nutrients of raw corn feed
in mixture with sapropel, dairy cows

Summary. Replacement in the diet of mixed feed K-60B with 5 kg of raw corn
for test group 1l or 5 kg of a mixture of raw corn feed containing 15% of sapropel
(11 test group) allowed preserving the nutritional value of the diet in the range of
16.7; 16.8 fodder units, exchange energy within 186.3, 185.1 MJ and eating was in
the range of 96% and 97% of the main coarse forages and the use of nitrogen, calci-
um, phosphorus for productive exchange. Moreover, the animals of the third group
assimilated nitrogen, calcium and phosphorus were higher than in the control and
group Il.

(ITocmynuna 6 pedaxyuio 31.05.2017 2.)

BBenenne. B Hacrosimiee Bpemsi OCYIIECTBIAETCS MOUCK MOAXOJOB
JUI yIOBJICTBOPEHHUS MOTPEOHOCTEH J>KUBOTHBIX B MPOTCHHE U DHEPTUH,
COIIepIKAIUXCS B paIlFioHe, KaK 3a CYET yBEIMUCHHS MPOM3BOICTBA TPaIH-
[HOHHBIX KOPMOB, TaK M UX PAIlMOHAILHOTO HCIONb30Banust [1, 4-7, 11].

OCHOBHBIM TpeOOBaHHEM IIPH 3arOTOBKE KOPMOB JIOJDKHO OBITH Mak-
CHMAaITbHO BO3MOXKHOE TIOBBIIICHHE MX KadecTBa. [Ipw CHM)KGHHHU KadecTBa
KopMa Ha | Kiacc HEOOXOIUMO JOMOIHHUTEIBHO pacxomoBarth mo 80-100 r
KOHIIGHTPaTOB Ha | KOPMOBYIO €IUHUIY [UII HOPMAILHOTO MPOYKTHUBHOTO
00MeHa U MOJIyYeHHs KaYeCTBEHHOI'O ChIPhS I MSICOMOJIOYHOM MPOMBIIII-
nenHoctu [2, 3, 8, 10].

BrlsiBneHHYI0 HEXBATKy HEOOXOIMMBIX BEIIECTB B pallMOHAX >KUBOT-
HBIX JIMKBUAMPYIOT Pa3HBIMH MOJXOJAMH, OIHUM K3 KOTOPBIX SIBISCTCS
BBEJICHHE B €r0 COCTAaB CampoIels WIH CyXOro KyKypy3HOro Kopma. JTO
MTO3BOJISICT ONTHMHU3HPOBATh MUIIEBAPUTEILHBIC MIPOIECCHl B pyOIle 3a cYeT
YIy4YIICHUS] MHHEPAIbHOTO, BATAMUHHOTO U CyOCTPaTHOTO COCTABIISIOIICTO
KOpPMOBOTO cTojia (MPOTEHHA, M JIp. COoeAnHEeHni). B cBoro odepens, o3ep-
HBIC CalpOIeTN KaK MPUPOIHBIC UCTOYHUKHA OPTaHUIECKOTO CBIPhs, 00pa-
30BaHHOTO BCICACTBUC T'HOCIM ¥ IPEBpAIlCHHs Pa3JIMYHBIX PACTCHUH U
JKUBOTHBIX TPO(QHUYCCKOW IICTH, HAILIM MPUMEHCHHS B BHIC Pa3IMIHBIX
706aBOK B KOPMJICHUH KUBOTHBIX ¥ TrTwir [2, 10].

Henp padoThbl: YCTAaHOBHUTH IEIECOOOPA3HOCTh MPUMEHEHHUsS Campo-
TIeJIsl 1711 KOHCEPBAIUU MUTATENbHBIX BEMIECTB B CBIPOM KYKYPY3HOM KOpMe
JUTSL TIOCJIETYFOIIETO UCTIONB30BaHUs B pallOHAX JOWHBIX KOPOB.

Marepuan u mMeroauka uccjegoBanmid. s pemieHust yka3aHHOU
[ HaM{ OBLIM TPOBEACHBI MCCIEIOBAaHUS CHIPOTO KYKYpPy3HOI'O KOpMa
(CKK), nonyuyennoro y npeanpusitus PYIIIT «3K30H-TJIFOKO3A» [Ipo-
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THYUHCKOTO paifoHa bpecrckoif obmactu. KagectBo m conmepkanne Oenka,
XKHPa, 30JI6I, KJIETYATKH B 00pasliax ChIPOT0 KyKypy3HOTO KOpMa 3aKperuie-
HO ceptudurarom PYIIIT «OK30H-IJITFOKO3A» JIpormauHCKOro paifoHa
Bpectckoit obmactu. Canpomnens o3epa beann HoBorpynckoro paiiona mpu-
MEHSJIICA HaMH U1 KOHCEPBHPOBAHUS CHIPOTO KyKypy3HOTO KOpPMa M €TO
oOoramieHust MUHEpaIbHBIMU KOMIOHEHTaMU. OLIEHKY XMMHYECKOTO COCTa-
Ba W NMHUTATEJIbHOW LEHHOCTH IOJYYeHHOH CMECH HpPOBOIWIN B JabopaTo-
pun YO «I'TAY».

XUMHUECKUI COCTaB M MUTATENBHOCTh KOPMOB OLIEHUBAIH IO CIENy-
IOIIUM TIOKa3aTeNsIM: COAEpkKaHue ChIporo npoteuna (mo Keenpaamo), chi-
poro >xupa — no Cokciery, KapoTHHa — KOJIOPUMETPHUUECKUM METOIOM,
cpIpoii knetyatku — no I'enneOepry u llltomaHHy, Kanbiys — 00BEMHBIM
meronoM nmo YcueBuuy A. T. Ha ocHOBEe HaHHBIX 3JEMEHTHOIO COCTaBa
CBIPOTO KYKYpPY3HOTO KOpPMa M CalpoIlessi B CyXOM BEIIECTBE IPOBOIMIIACH
pa3paboTKa ONMBITHBIX PELENTOB KyKypy3Ho-camporeneBoro kopma (KCK).
BrIOpaHHOE COOTHOIICHHE MPUMEHSIOCH ATl OLCHKH IPOIYKTHBHOCTH KO-
POB H BOCIIOJIHEHHE Ae(HUINTA IO MPOTEHHY, MAKPO- 1 MHUKPO3JIEMEHTaM B
HAyYHO-XO35MCTBEHHBIX ombITaX. Bo Bcex oOpazmax KCK (B 3-x moBTOpHO-
CTSIX) ONpEAeIUIN LIBET, 3aMax, CTPYKTYpPy, MacCOBYIO JOJIIO CYXOro Belle-
ctBa (%), pH n maccoBoit gomto (%) MaciusHO|, MOJOYHON U YKCYCHOU KHC-
JIOT, a TaKkKe OOIIYI0 BIKHOCTH (T/KT), CyX0€ BEIECTBO T/KT), CHIPYIO 30JIy
(r/kr), chIpoit mporenH (I/Kr), MepeBapUMbIid MPOTEHUH (I/KT), CBHIPOW KUP
(r/kr), ceipyto kietuatky (r/kr), BOB (r/kr), kaneuuii (r/kr), docdop (r/kr),
03 (M/lx/xr), muTaTenbHOCTH (KOpM.ea/ Kr). Ha OCHOBaHHM XUMHIYECKOTO
COCTaBa M IUTATEILHOCTH KOPMOB OBUTH COCTABJIEHBI PAllMOHBI JUIS TPOBeE-
JI€HUS] HAyYHO-XO3SUCTBEHHOro OmbITa, B KOTOphIX BO II m III ombITHBIX
rpymmax BMecto 2 kr kombukopma K-60b npoBoanmace 3amMeHa 5 KT CBIPO-
ro KykypysHoro kopma (II omeiTHast rpymma) wim 5 Kr camporneneBo-
KyKypy3HOTO KOpMa, B COCTaB KOTOPOro BKIroueHo 15% campomnens osepa
Bernu (III ompbitHast rpymma). COCTaBICHHBIC CPEIHECYTOYHBIC PAIHOHbI
KOPOB KOHTPOJIFHOW M OMBITHBIX TPYII 3a BeCh MEPHOJ] HAOMIOACHHHA IO
001I1e# TUTaTeNFHOCTH OBIITH COTIOCTaBUMBI MEXy COOOH.

Jlns BBISIBIEHHST HA OOMEH BeEmIeCTB KOPOB 3 (EKTOB paIIOHOB, CO-
JePKaInX 5 KT CHIPOTo KyKypy3HOTO KOpMa MITH CBIPOTO KyKYPY3HOTO KopMa
B CMECH carmporeisi B kadecTBe 3ameHuTenss komorukopma K-60b, 6puim u3y-
YeHbI 3 TPyl )KUBOTHBIX. J{0l{HbIE KOPOBBI KOHTPOJIBHOM TPYIIIBI MOTyYa-
JM PaIMoH, B KOTOPOM cojepkajioch 6 kr komoOmkopma K-60B. Bropoit
OMBITHON TpyMIle CKapMJMBaJlCs PAIMOH, COCTaB KOTOPOro cojepxkan 4 Kr
KOMOMKOpPMa M 5 KI' CBIPOI'O KYKYpy3HOro kopma. Tperhst rpynma moiydaia
IIUTaTeNIbHBIC BELIECTBA PallMOHa, B KOTOPOM COZAEpkKaIock 4 KT KOMOMKOpMa
K-60b u 4,25 xr ceiporo kykypy3Horo kopma u 0,75 kr canpomnens.
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Hay4HO-XO03S5IICTBEHHBIC ONBITEI BENHM HA JAKTHPYIOMIMX KOPOBAX.
XKuBoTHBIX moAOMpanu MO NPHUHIMITY Map-aHAJIOTOB C YYETOM IOPOIbI,
BO3pacTa, XUBOW MAacChl, YIUTAHHOCTH, NMPOAYKTUBHOCTH. CTpyKTypa pa-
IIMOHOB 110 KOJMYIECTBY I'PYOBIX M COUHBIX KOPMOB pacCUUTaHa IJIs JOWHBIX
KOPOB C Y4€TOM >XHMBOH MAacChl, A TOJyYCHUS CPEAHECYTOUHOTO YOS
20 Kr 1 XKMPHOCTBIO MOJOKa 3,8% TIPH CONEpPKAaHUM KUBOTHBIX B 3UMHHHN
MEPUOJT ¥ HE Pa3Inyaiach B KOHTPOJILHOMN U ONBITHBIX TpyMna Panuons! 1
MOJIOTIBITHBIX KOPOB COCTABJISUIM COTJIACHO JE€TATU3UPOBAHHBIM HOpMam
KOPMJICHUS

Pe3yabTaThl Hcce0BaHMii U UX 06cy:xaeHue. [Io HaTMM TaHHBIM,
CBIPOil KYKypY3HBI KOPM, SIBJISISICH TIOOOYHBIM MPOAYKTOM HpH nepepaboT-
K€ KyKypy3bl Ha Kpaxmall, IpejiCTaBisieT coOol M3MENbYCHHYI0 Maccy, B
KOTOpOH comepKuTcsi Kak MUHUMYM 37,2% cyxux Bemects, C3 24,0 r/kr,
CX 55,4 r/kr, Cxxu 26,0 r/kr , cBIporo mpoTenHa 55,1 /KT U3 KOTOpOro Iie-
peBapuMBbIii poTenH coctasiser 75,4%, BOB 211,5 r/kr. IlurarenbHas
LIEHHOCTh | KI' CBIpOro KyKypy3Horo kopma cocrasisger 0,45 k.ex. x. Kak
YKa3bIBAJIOCH paHee, OTIIMYMSA B PallHOHAX CBA3aHBI C yMEHBIICHHEM KOJIH-
yectBa Kombukopma K-60 b Ha 2 kT, a Taxke 3a CUeT BBEIEHHUS 5 KI' CHIPOTO
KyKypy3HOTO KOpMa MM 5 KI' cMecH, coaepikameit 4,25 Kr ChIporo Kyky-
py3Horo xopma u 0,75 kxr canponens. Beeaenne takoro xonmdectBa CKK
WJIM €T0 CMECH C CalpollesieM B PallMoOH YBEIWYHIIO COAepKaHHe 0OMEHHON
sHepruu Ha 6,05 u Ha 4,85 M)XK u xopmoBeix eaunumil Ha 0,13 u 0,03 cooT-
BeTcTBeHHO BO II u III onbiTHBEIX rpynn. Pannon II onbiTHON rpynnsl oka-
3ajIcsl JTydIle, YeM PaloH KOHTPOJIS 110 COAEPXKAHUIO B HEM HE TOJBKO 00-
MEHHOH SHEpPTUH, HO U CHIPOTO NMPOTENHA, 3HAYEHHE KOTOPOTro OBbUIO OO0JIb-
e Ha 11 T 1o cpaBHEHHIO C KOHTPOJILHBIM PALMOHOM.

YpOBEHb U MOTHOUEHHOCTh KOPMJICHHUS! OIIPENIEIISIOT MIPOAYKTHBHOCTD
XKHUBOTHBIX. [IpH MOTHOIEHHOM KOPMJIEHHHM OPraHW3M >XMBOTHBIX BOCIIOJI-
HSIET HE TOJIKO 3HEpreTHYecKre MOTPeOHOCTH, HO U NOJIyYaeT Bce Heo0Xo-
JIVIMbIe MTUTAaTENbHBIE BEIIECTBA B pacueTe Ha 1 Kr cyxoro BemecTBa. AHa-
JU3 CTPYKTYP KOPMJICHHS MOKA3BIBACT, YTO B PAIOHE JONS KyKypPYy3HOTO
cmioca coctasisia 40%, mHond KOHIEHTPHUPOBAHHBIX KOPMOB B 0a30BOM
BapuaHTe coctaBisuia 17% u 11% Bo II III onmbITHBIX Ipymmax COOTBET-
CTBEHHO. BocToTHeHNe MUHEPaTbHBIX BEIIECTB, @ IMEHHO KaJblus Ha 45 T,
¢dbocdopa na 6,7 T, maraus 4,2 r, kanmus 7,0 T, ceprl 9,9 1, xeneza 1755 wmr,
meau 10 mr, nuaka 60 mr, mapranua 112 mr, fioga 5,3 Mr, kapotuHa 26 mr,
ocymecTsisiaack B III onbITHON rpynme 3a cueT BBEAEHHOIO campornens B
konudecTBe 15% OT Macchl CHIPOro KyKypy3HOro kopma. B pannonax xonu-
YeCcTBO TIpyOBIX KOpMOB (CEHa)a, COJIOMBI) COOTBETCTBOBAJIO HOpMaM
KOPMJIEHHUS AJIs1 JOMHBIX KOPOB B 3UMHEE BpPEMS.
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BxitoueHne B panmoH JOWHBIX KOPOB CBIPOTO KyKYPY3HOTO KOpMa
crocoOCTBOBAJNIO YBEMHYCHUIO (DAKTHUECKOTO MOTPEOICHUS KOpMa B Cpel-
HeMm Ha 0,4-0,5%, mpudem mydmie TOTpeOIsICS CEHaXX 3JAKOBBIX TPaB H
CUJIOC KyKypy3HbIi. Tak, y dKUBOTHBIX KOHTPOJBHON I'PYyNIbl NOEAAEMOCTh
KOpMa, a IMEHHO CeHa)ka M3 3JIaKOBBIX TpaB cocTaBisiia 96,4%, a cuioca
KyKypy3Horo 96,9%. Bo Il ombITHON rpynme moemaeMocTb 3THX KOPMOB
coctaBisina 96,8% u 97,4% coorBercTBeHHO. CleayeT OTMETUTh, YTO TO-
€aeMOCTh JUIS CBIPOr0 KYyKypy3HOro Kopma coctasisiia 96,9%. Kykypys-
HO-CaNpoIeNeBblii KOPM CIOCOOCTBOBAN MOEJAEMOCTH COCTABHBIX KOMIIO-
HEHTOB panuoHa. JKuBoTHbIe 3TOH rpynmsl moeganu 10 97,2% ceHaxa 371a-
KOBBIX TpaB, 97,7% kykypy3Horo cuioca u 97,1% camporneneBo-KyKypy3-
Horo kopma. DakTuueckuil pacxoi KOPMOB MO3BOJMI yBEIHUUTH MOTPEO-
senue kopMmoBbIx eauHul Ha 0,13 u 0,03 coorBercTBeHHO BO II M III ombIT-
HBIX TpYyIIax.

KoapunmenTsr mepeBapuMocTy B ONBITHBIX PAllMOHAX, KOTOPBIE OBI-
JIM BBIPABHEHBI 110 OTHOLIEHHIO K KOHTpOJIIO 3a cueT BHeceHus 5 kr CKK
WJIN €T0 CMECH C CarponeseM, ObIIH BBIIIE ¥ COCTABIIUIN AJISI OPTaHMYECKUX
BeecTB Bo BTopo# rpymme Ha 0,1 n Ha 0,8% B || onbITHO! rpynme; ceipo-
ro nporenHa Ha 0,2 u 0,8%, ceiporo >xupa Ha 0,3 u 0,6%, CbIpoil KIeTUYATKH
Ha 0,8 u 1,2%, mepeBapuMOCTh 0€3a30THCTBIX SKCTPAKTHUBHBIX BEIIECTB
takke Obuta Bhime Bo II u III onmeiTHBEIX rpynmnax, npudeM B III ombITHOM
TpyMIe 3a CUeT BHECEHHs carponeins nepeBapumocTs bOB Oplna Bhimie Ha
0,9% 1o OTHOIIEHHIO K KOHTPOJIbHOU rpymme u Ha 0, 6% 10 OTHOWICHUIO K
II oneTHOM rpynme.

3akiarouenune. JlokasaHa IenecooOpa3sHOCTh NMPUMEHEHHS CalpOIIeIs
JUISL TIOBBIIICHHUS CPOKOB HCIOJIb30BAHUS M YJyUIIEHHS OHOJIOTHYECKOM
LIEHHOCTH CBIPOT0 KyKypy3HOTO KopMma. BriOpannas no3a canponens (15%
OT Macchl CHIPOT0 KyKypy3HOTO KOpMa) /Il BHECEHHS B CHIPOH KyKYpy3HBII
KOpPM OOBSICHSETCS TEM, YTO MO COAEP’KaHWI0 OOMEHHOW SHEPrHH, CHIPOTO
MIPOTEHNHA, CBIPOTO KHPA, CHIPOH KIIETIATKH M KapOTHHA BHECEHHBIH Campo-
IIeJTb CIIOCOOCTBYET COXPAaHEHHUIO KauyecTBa CHIPOTO KyKypy3HOTO KopMma, T.
€. TIPETSITCTBYET PAa3BUTHIO THWJIOCTHBIX IPOIECCOB, HHIUKATOPOM MpPOTE-
KaHUS KOTOPBIX SBIISICTCS HAKOIJICHUE MACIISTHOM KHCIIOTHI.

PanmoHs1, cocTaBiaeHHBIE UISI KOHTPOJIBHOW M ABYX OIBITHBIX TPYIII
10 TOTPEOJICHHIO, IEPEBAPUMOCTH W HCIIOIB30BAHHIO BEIIECTB B IPOTYK-
TUBHOM OOMEHE, COOTBETCTBYIOT HOpMaM, NPEyCMOTPEHHBIM /s KOpMJIe-
HUS TOMHBIX KOpoB Maccoit 550 kr u ynoem 20 Kr B CyTKU Ha 3UMHUII epu-
ox. 3ameHa B panuoHe komOukopma K-60b 5 Kr cBIpbIM KyKypy3HBIM KOp-
MoM st II onmbITHOM Ipynmel WM 5 KI' CMECH CBIPOTO KYyKYPYy3HOTO KOpMa,
coneprxatero 15% canponens (III onbITHas rpynmna) mo3BosmiIa COXpaHUTh
MUTATEIBHOCTh palMoHa B mpeaenax 16,7; 16,8 kopM. ef., 0OMeHHOH dHEp-
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run B mpenenax 186,3;185,1 MIx; moegaemocts B mpenenax 96% u 97%
OCHOBHBIX TPyOBIX KOPMOB M HCIIONB30BaHHE a30Ta, KalbIws, ¢pochopa Ha
poAyKTUBHEIH oOMeH. [Ipuduem xwuBoTHBIME |l rpymmel mpu ckapmitnBa-
HUHM palfioHa, B KOTOPOM BMeCTO 2 KI' KOMOWKOpMa ObUIa KyKypy3HO-
camporierneas CMech, YCBOSHHE a30Ta, KadbIusA U (ochopa OBUIO BHIIIE, YEM
B KOHTpoJie U Il onbITHOM rpynme.

Takum 00pa3oM, OMOIOTHUECKH aKTHBHBIE BEIIECTBA, BXOSIIHE B CO-
CTaB camporens, 00JagaroT KOHCEPBHUPYIOUIMMU W aHTHOKCHJIAHTHBIMH
CBOHCTBaMH, a 100aBKa €ro K ChIpOMy KyKypy3HOMY KOpPMY HO3BOJISIET CO-
XPpaHUTDb MATATCJIbHBIC BEUICCTBA palliOHa.
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IOPEKTUBHOCTH HCITOJIb30OBAHUA
CBIPOI'O KYKYPY3HOI'O KOPMA U KOPMOBBIX TOBABOK
HA ETO OCHOBE B PAIIMOHAX BBIYKOB,
BBIPAIIIMBAEMBIX HA MSCO

KpaBuuk E. T'.

YO «I'poaHeHCKHI rocyqapCTBEHHBIN arpapHblii YHUBEPCUTET)
(Pecmrybnuka benapycs, 230008, r. I'ponHo, yi. Tepemkosoit, 28
e-mail: ggau@ggau.by)

Kntoueswle cnosa: coipoii Kykypy3sHulil KOpM, KVKYPY3HO-CANPONeLesulil KOPM,
OMKOPMOUHAS, NPOOYKMUBHOCTb, MOJIOOHSIK KDYHHO20 PO2AMO20 CKOMA.

Annomayusn. [Iposedenvl ucciedosanus no oyeHke GAUAHUSL CIPO20 KVKYpPY3-
HO20 KOpMA U peyenmos KyKypy3HO-canponeneeo2o Kopma npu 3amene umu no nu-
mamenvuocmu 15% xombuxopma KP-3 na nokazamenu npoOykmueHOCMU MONOOHS-
Ka KPYNHO20 poeamozo cKkoma Ha omkopme. Mcnonv3ogaHue cvlpoco KYKYPY3HO20
KOpMa no3601ui0 nogeicums npupocm scusou maccwl na 1,4%, KCK ¢ 15% canpo-
nens Ha 3,7%, a ¢ 20% canponena na 2,7%, npu CHUdICEHUU 3ampam KOpMO8 Ha
eounuyy npooykyuu. I[Iposedennvie pacuemol KOHOMUHECKOU IPghexmusrocmu
UCNONB306AHUS U3YUAEMBIX KOPMOBLIX 000ABOK NPU YACTMUYHOU 3AMeHe UMU KOMOU-
xopma KP-3 6 cocmage payuonos 6biuko6 noxkasanu, 4mo Ha gone cHudicenus cebe-
CmoumMocmu noay4aemou npooyKyuu peHmadeibHOCMb NPouU3600CmMed 20850UHbL
yeeaudunacy coomeemcmeenno na 5,17, 11,17 u 8,37 n.n.

THE EFFICIENCY OF USE OF RAW CORN FEED AND FEED
ADDITIVES ON ITS BASIS IN THE DIETS OF MEAT CALVES

E. Kravchyk

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.
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Key words: raw corn feed, corn-sapropel feed, fattening productivity, calves.

Summary. The researches have been carried out to assess the effect of raw
corn feed and recipes for corn-sapropel feed when 15% of KR-3 feed is replaced by
nutritional values for young cattle fattening productivity. The use of raw corn feed
allowed to increase the growth of live weight by 1.4%, corn-sapropel- feed from
15% of sapropel by 3.7%, and from 20% of sapropel by 2.7%, with a decrease in
feed costs per unit of production. The performed calculations of the economic effi-
ciency of the use of the studied feed additives in the partial replacement of the mixed
feed KR-3 in the diets of feeding showed that against the background of a decrease
in the cost of production, the profitability of beef production increased by 5,17,
11,17espectively and r 8, 37 digestible protein..

BBenenune. DPPekTHBHOCT, OTKOPMa U PEHTAOEIBHOCTH IPOU3BO/I-
CTBA TOBSAMHBI B YCIOBHUAX MPOMBIIITIEHHBIX KOMIUIEKCOB HANpPSIMYIO OTIpe-
JeNAeTCsl CTOMMOCTBIO KOPMOB B cocTaBe panuoHa [1, 2]. Mcnons3oBanue
OTXO/I0B OT IPOW3BOJCTBA KpaxMmalla W3 3€pHa KyKypy3bl B KOPMJICHUH
KPYIHOTO pOTaToro CKOTa MMEET KaK 300TEXHHYECKHH, TaK M HKOHOMHYE-
ckuit nHTepec. Hampumep, y cbIporo KyKypy3HOTO KOpMa HEBBICOKAs! CTOH-
MOCTb, O/IHAKO B €T0 COCTaBE COZIEPIKATCs MPAKTHYECKH B HEM3MEHHOM KO-
JIMYECTBE I[EHHbIE B KOPMOBOM IUTaHE IHTATENIbHBIC BELIECTBA, TaKHE Kak
CBIPOH IIPOTEUH, ChIPOil )KUP, MUHEPAJIbHBIE BELIECTBA, a TAKIKE OCTATOUHOE
KOJIMUeCTBO Kpaxmaia u ap. OB [2, 3]. [1o naHHBIM psifia aBTOPOB, y Oeika
1 KpaxMaja KyKypy3bl HU3Kas pacTBOPHMOCTb M PACIICIUIIEMOCTh B pyOle
[2, 4]. D10 OueHB BAKHO B KOPMJICHHH KBAYHBIX YKUBOTHBIX LISl HOPMAJIH-
3aMu OOMEHHBIX MPOLECCOB M MOITYYEHHUS KelaeMOH MOJIOYHON U MSICHOM
MIPOXYKTUBHOCTH. OHAaKO BO3MOXKHOCTH HCIIOJBb30BaHMS TAaKOro KOpMa
OTPaHUYMBACTCS €0 BBICOKOHW BIIQYKHOCTBIO M HEIPOJIOIDKUTENBHBIM CpO-
KOM XpaHEHHs [0 ITOH NpUUYUHE.

Hean padoTei: onpenesuts 3QPEKTUBHOCTL MCHOIB30BaHUS CHIPOTO
KyKYpy3HOTO KOpMa M pa3pa0OTaHHBIX Ha €r0 OCHOBE PELEINTOB KYKypy3HO-
CaIpOIIeTIeBOTO KOPMa B pAaIliOHAX MOJOJAHSAKA KPYHIHOTO POTaTOro CKOTa
Ha OTKOpME.

Marepuan u Meroauka ucciegoanui. B ycmosusx CIIK «IIpo-
rpecc-Beprenmmikny 'pogHeHCKOr0 paiioHa ObUIM NMPOBEACHBI MCCIEIOBA-
HUS TI0 OTIpeesieHII0 Y(PPEKTHBHOCTH HCIIOIB30BAHNS CHIPOTO KyKYpPY3HO-
ro kopma (CKK) n mpHUroTOBICHHBIX Ha €r0 OCHOBE PELENTOB KyKypy3HO-
canponeneBoro kopma (KCK) B panmonax MojoaHsIKa KpyITHOTO pOraTtoro
CKOTa TIpPH 3aMeHe MMHU craHpaptHoro kombukopma KP-3 15% no nwmra-
TEJILHOCTH M3Y4YaeMbIMH KOPMOBBIMH JjJ00aBkamMu. CxeMa IpOBEICHHBIX
HCCIIeJOBAaHMH NpeJicTaBlieHa B Tadbmuue 1.
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Tabmuma 1 — Cxema onbiTa

Konnuectso [ponomxuresns-
Ipymmst JKUBOTHBIX B HOCTb Y4ETHOTO VYcnoBus KOpMIICHUS
rpymme 1epuosa, THeH
1 KOHTpOJIBHAsS 14 60 OP
——7o .
P 14 60 OP c 3amenotit 15% KP-3 mo
murarensHoctH CKK
OP c zamenoit 15% KP-3 no
3 ombrrhas 14 60 murarensHocTH KCK (penenr 2)
OP c 3amenoit 15% KP-3 no
4 ombrrias 14 60 rurarensHocTH KCK (penenr 3)

Hay4yH0-X035HCTBEHHBIN OIBIT Ha MOJIOJHSIKE OBLI IIPOBEICH METOJOM
nap-aHanaoros. Jyis mpoBeAeHUs OMbITa OBUIO OTOOPAHO 56 TOJIOB OBIUKOB
YepHo-necTpoil mopoapl 10-MecsiyHOTO BO3pacTa M JKMBOM Maccoil ot 280
70 295 Kr, KOTOPBIX pa3fenuiu Ha 4 rpynmnsl. @opMupoBaHue Tpynm Mpo-
M3BOJIWIIM KIIMHUYECKU 3I0POBBIMH >KMBOTHBIMHU C YY€TOM WX >KUBOW Mac-
CBI, TI0JIa, BO3pacTa U MPOAYKTUBHOCTH B NPEIBAapPUTEIEHOM NEPHOJE OIBI-
ta. [Ipu npoBeneHUU HCCIeIOBaHUI YCIIOBHS COJIEPKAaHUs ObUIN OJIMHAKO-
BEIMH: KOPMJICHHE JBYKpAaTHOE, MIOCHUE W3 aBTOTIOWIIOK, KMBOTHEIC HAaXO-
IUITUCh HAa TPUBS3H, Ha PEIIeTYaTHIX IMoJlaX. B HayYHO-XO03sCTBEHHBIX
OTIBITAaX M3YYaJH CICAYIONINE MOKa3aTeIIH:

— 300TEXHUYCCKUA W MHHEPAJIBHBIN COCTaB KOPMOB UCIIBITYEMBIX pa-
HOHOB W M3y4aeMbIX KOPMOBEIX JT00aBOK;

— [I0€JaeMOCTh KOPMOB — IO JTaHHBIM y4eTa U MPOBEAEHHUS KOHTPOIb-
Horo kopmienus (1 pa3z B 10 qHeii B 1Ba CMEXHBIX JTHS);

— COCTOSIHHE 370POBBS MOJOIBITHOTO MTOTOJIOBbS — IIyTEM €KEIHEBHO-
IO BU3yaJIbHOTO HAOMIOEHUS U (HU3HOJIOr0-OMOXMMHUYECKOTO aHaln3a Kpo-
BHU B HayaJle, CepeJHE U KOHIIE HCCIEI0BaHMH;

— XKHUBYIO Maccy OBIYKOB — ITyT€M UX MHIWBHUYaTLHOTO B3BEITUBAHUSI:
YTPOM J0 KOPMJICHHSI, B Ha4aje, CepeaArHE M KOHIIE OIbITa C pacyeToM aob-
COJIIOTHBIX U CPEIHECYTOUYHBIX IPUPOCTOB.

AHanmmn3 KOPMOB M KPOBU IPOBOJIMIIN B aKKPEAUTOBAHHOW [ICHTPAITEHON
Hay4YHO-MCCIIE/IOBATENBCKOI abopatopuu U Ha Kadeape KOPMIIEHHs Celb-
CKOXO03HUCTBEHHBIX )KUBOTHBIX YO «I'TAY» 10 00IIENPHHATHIM METOIHKAM.
Jns pacuera SKOHOMHYECKOH 3()(EKTUBHOCTH OBLIM OIpENeNeHbl 3aTPaThl
KOPMOB Ha €IMHHUITY TPOIYKIIH, CeOECTOMMOCTh IIPOU3BOICTBA, IPHOBLIE U
SKOHOMHUYECKHUH 3()(HEeKT OT IPUMEHEHHNS H3y9IaeMbIX KOPMOBBIX J100aBOK.

Pe3ysabTaThl Hecae0BaHMI 1 UX 00cy:xaeHue. 11 IpoBeIeHNS HC-
cleJOBaHUI OBUTH M3TOTOBJICHBI OINBITHBIE MApTHH KOPMOBBIX H00AaBOK C
Pa3IUYHBIM COOTHOIICHHEM CHIPOTO KyKypy3HOTO Kopma u camporensi. Ca-
mponens B KonmmdectBe 15 um 20% OT Macchl CHIPOTO KyKypy3HOTO KOpMa
(CKK) BBOIWIH C 1ICTBIO YBEIMYCHUS CPOKOB XPAHCHUS U TPOIOJKUTEIIb-
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HOCTH €T0 HCIOJB30BAHUS, a TAKXKe A 000TaIICHUS HCIBITYEMBIX KOPMO-
BBIX JT00ABOK KOMIUIEKCOM ITUTATCIIbHBIX M OHMOJIOTMYECKH aKTHBHBIX Be-
IIECTB, coAepKanuxcs B canpomnene. Jlanasie o xummdeckom coctaBe CKK
U penenToB KyKypy3Ho-camporeneBoro kopma (KCK), coxepskammx pas-
JIMYHOE KOJIMIECTBO CAMPOIIeIIs, IPEACTABICHHI B TabmwIe 2.

Tabmuua 2 — XuMu4ecknil cocTaB M IHTAaTeNbHass EHHOCTh CBHIPOTO
KyKypy3HOTO KOpMa U KyKypy3Ho-camporeneBoro kopma (KCK) pa3abpix
peLenTos

Ex Cblpoii KYKYpy3- KCK
Tokazarenu ot HBIH KOPM
B HB B ACB 15% canponens | 20% camnporens
OO0rias Biara % 62,8 - 54,9 52,3
Cyxoe BeIIeCTBO % 37,2 100 45,1 41,7
OKE KT 0,45 1,21 0,41 0,40
OOMeHHast SHeprus M]Tx 5,43 14,6 5,17 5,10
ChIpoii IpoTeHH r/xr 55,1 148,2 51,2 49,8
ChIpoii )Kup r/xr 55,4 149,1 47,4 44,8
CplIpas KJleT9aTKa r/xr 26,0 70,0 37,2 40,8
BE2B r/kr 211,5 567,5 220,7 2244
Chlpast 301a r/xr 24,0 64,6 93,4 116,6
Kanbrmii r/xr 11 2,8 50,4 66,8
Marnwii r/xr 0,75 2,0 1,24 1,36
Docdop r/xr 2,9 7,9 3,7 4,1
Cepa r/kr 15 3,95 1,9 2,0
Kaporux Mr/Kr 3,15 8,5 4,24 4,83
Keneso Mr/Kr 22,3 60,1 218 316
Menb Mr/KT 47 12,8 5,0 51
uuk Mr/Kr 21,0 56,6 24,5 26,2
KoGansT Mr/Kr 0,04 0,13 0,05 0,06
Hon Mr/Kr 0,11 2,9 1,56 2,2
Maprasuer Mr/KT 19,4 52,4 24,1 26,4
Kucnoraocts pH 4,1 - 5,12 53

AHanu3upysi aHHblE XHMHYECKOIO COCTaBa M3y4aeMbIX KOPMOBBIX
J1006aBOK, MOXXHO OTMETHTb, YTO CHIPOI KyKYpY3HBIII KODM B CyXOM Belle-
CTBE COJIEP)KUT JIOCTATOYHO BBICOKHH YPOBEHb SHEPIrUM M IPYrHX MUTa-
TEJIbHBIX W MHHEpANbHBIX BemiecTB. OMHAKO BBU/Y BBICOKOW BIIaXKHOCTH
3TOT KOPM HE MOXET JIOJIT0 XPAHHUTHCS, a COAEp Kaliecsi B HEM IUTaTellb-
HBIE BelecTBa ObICTPO (PEPMEHTUPYIOTCS C HAKOIUICHUEM Pa3JIMUHBIX Opra-
HUYECKHX KUCIOT (B TOM 4YHMCIIE MacisiHOW KHCIOTHI) M cepoBojopoxaa. B
pe3yipTaTe TakoH KOPM IUIOXO MOEJAeTCsl KMBOTHBIMH, BBI3BIBAs HapyIIe-
HHE pyOLoBOro nmumesapeHus. Vcroab30BaHUE CANpOIENs B COCTABE ChHIPO-
IO KyKypy3HOTO KOpMa IO3BOJISIET CHH3HUTh €TO BJIAXKHOCTb M TEM CaMBIM
MIPEAOTBPATUTE (PEPMEHTAINIO MUTATENbHBIX BELIECTB, CIBUHYTH pH B mme-
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JIOYHYIO CTOPOHY M 00OTaTHTh KOMIUIEKCOM HEOOXOIMMBIX OPTaHH3MY JKH-
BOTHOT'O NTUTATEIbHBIX, MUHEPATIBHBIX U OMOJIOTHYECKH aKTHBHBIX BEIIECTB.

IIpu mpoBeneHWM WCCIENOBaHWN OBUT M3Y4eH XHMHYECKHH COCTaB
KOPMOB, COZIEPXKAIINXCS B PAllMOHAX IIOAONBITHOTO MOTOJIOBBs. B parmonax
OBIYKOB OMBITHBIX TPymIl ObIJIa TPOW3BENCHA 3aMEHa YacTH KOMOWKOpMa
KP-3 ncmpITyeMbIMH KOPMOBBIMH 100aBKaMH C yYETOM MX IMHUTATEIBHOCTH.
ParroHbI KOPMIIEHUS TTOJIONBITHOTO TIOTOJIOBBS IIPECTABICHBI B Tabnuie 3.

Tabnnna 3 — ParioHsl KOPMIIEHUS TTOIOTIBITHOTO TTOTOJIOBBS

CocraB panyoHa

I'pynribl )KUBOTHBIX

1 2 3 4

CeHax 371aKOBBIil MHOTOJIET. TPaB 7,0 7,0 7,0 7,0
CuItoc KyKypy3Hblit 10,0 10,0 10,0 10,0
KP-3 4,0 2,3 2,3 2,3
TlaToka KOpMoOBasi 0,60 0,6 0,6 0,6
CKK 4
KCK penenr 1 (15% canpomnes) 43
KCK penenr 2 (20% canpornens) 4,5

Tloka3aTenn Copepaxurcsi B 1 Kr
KOPMOBBIX €IUHHI] 8,7 8,71 8,69 8,7
oOMeHHOi#t dHeprin, M k- 87,0 93,4 94,1 94,7
CyXOr0 BELIECTBA, KT 9,7 9,69 9,87 10,2
CBIPOTO MPOTEUHA, T 1111,6 1110,5 1110,2 1114,2
CBIPOii KJI€TUaTKu, T 1721,6 1760,7 1816,7 1840,2
Kpaxmaia, T 2073,1 1743,6 1802,0 1850,5
caxapa, T 513,8 504,8 506,4 506,4
CBIPOTO XHpa, T 228,9 4125 394,5 383,3
COJIM ITOBapeHHOH, T 40,0 40,0 40,0 40,0
KaJIbIHsl, T 73,9 64,4 276,7 357,3
docdopa, 26,0 32,1 36,4 38,1
MarHus, r 7,1 8,3 10,6 11,4
Cephl, T 59 10,8 13,1 13,5
JKeJe3a, Mr 686,1 663,2 1932,6 2349,7
MEIH, MI' 51,0 56,8 59,3 60,8
IIMHKA, M 2214 229,1 258,1 267,6
KobajbTa, Mr 4.6 3,8 3,2 3,2
Maprasia, Mr 456,8 426,8 462,8 479,5
iona, Mr 6,8 48 13,8 17,5
cejieHa, MI' 0,6 0,5 0,5 0,5
KapOTHHA, MI' 119,0 131,6 139,8 143,3
putamuna D, teic. ME 15,2 8,7 8,7 8,7
BuTamMuHa E, Mr 781,6 738,3 738,9 738,9

AHanu3 noegaeMocTH KOPMOBOI'O pallMOHA >KUBOTHBIMU MOJJOTIBITHBIX
TPYII HE YCTAHOBUJI 3HAYUTENIbHBIX OTIHYMA. OCTaTKU KOPMOB B KOPMYIII-
Kax ObUIM MHUHHMAJIBHBIMHU, B CPEJHEM OKOJIO 2-3%, a BO BTOPOIl ONBITHOM
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TpyIIe, TJIe MCIOIb30BaN CHIPOH KyKypy3HBIH KOopM, 10 4-5% OT Macchl
KOPMOB paIMOHa.

AHanu3 mokaszarenell NpOJYKTHBHOCTH IOAONBITHOTO TOTOJIOBBS 3a
YYeTHBIN IepHoA NpHUBECH B Tabnwmie 4.

Ta6mz1ua 4 — ITokazarenu MPOAYKTUBHOCTU IMOAOTIBITHBIX YKUBOTHBIX

I'pynmst

TTokazaTenu 1 2 3 7
JKuBast macca, Kr:
B HayaJje OIbITa 293,2+4,80 283,6+3,52 290,1+4,09 287,8+5,85
B KOHIIC OTIBITa 344,3+5,60 335,4+4,16 343,1+4,84 340,3+6,92
IIpupoct xkuBOH Macchl:
BaJIOBBIi, KT 51,1+0,80 51,8+0,64 53,040,75 52,5+1,1
CPEIHECYTOYHBIMH, T 851,6+13,90 | 863,3+10,72 883,3+12,46 | 875,0+17,78
IIporeHT K KOHTPOITI0 100 101,4 103,7 102,7

AHanu3upys JaHHBIC TI0 TI0Ka3aTeNiiM IPOJYKTHBHOCTU OBIUKOB,
MOJKHO OTMETHUTH, YTO CAMBI BHICOKHI a0CONIOTHBIA MPUPOCT OBLT B IPyTI-
ne, rae B cocraBe pauuoHa ucnonb3oBan KCK ¢ conepxkanuem 15% ca-
MPOMENs, PAa3UYUs 10 CPaBHEHHIO C KOHTPOJEM COCTaBWiIM 1,9 Kr wmim
3,7%. V'HTEHCHBHOCTB POCTA KUBOTHBIX YETBEPTON OMBITHOM TpyHIBI OBIIa
TaKXK€ BBIIIE, YEM y aHAJIOIOB B KOHTpoJsie Ha 1,4 kr unmu 2,7%, HO HUXe,
yeM B 3 onbiTHOM rpynne Ha 0,5 kr wiu 1,0 m. n. Y *UBOTHBIX 2 ONBITHON
IPYIIIbI, TOKA3aTeb aOCOIITHOTO MPHPOCTA OKA3aJCs BBIIIC, YeM y ObIu-
KOB B KOHTponpHOH rpymme Ha 0,7 xr wmm 1,4%. CrnenoBartenbHo,
HauOosbIIed  A(GGEKTUBHOCTHIO  OTJIMYAJICS  PEUenT  KYKypy3HO-
carpoIeseBoro KopmMa, B cocTaB KOToporo BBoawin 15% campomnenst ozepa
Benun. Ha pucynke rpaduveckd NpeACTaBICHBI JAaHHBIE 00 HM3MEHCHHU
CPETHECYTOYHBIX TPUPOCTOB y TOOIBITHOTO TMOTOJIOBbS Ha MPOTSHKEHUU
OIIbITA.

900 -
880 -
860 -
840 1
820 -
800

O 1 KOHTponbHas
B 2 onbITHasA
O 3 onbITHasA

04 onbITHasa

1 mecsy, 2 mecsiy

Pucynox — CpegHecyTOYHBIE IPUPOCTHI OBIYKOB MO MECSIIAM OTIBITa
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AHanmu3upysl TpeACTaBICHHBIE NaHHBIE, MOXXHO OTMETHUTB, YTO MO-
JIOTHSAK 3 OTBITHOM TPYIIBI HAa MPOTSHKCHUU JBYX MECSIIEB OIBITA JIHMAUPO-
BaJ 10 MHTEHCHUBHOCTH pocTa. Tak, 3a MEepBBIA MECSI] paziIHdus B MOJB3Y
KHUBOTHBIX 3TOW TPYIIBI 110 CPaBHEHWIO C KOHTPOJEM OBUTM Ha YpOBHE
28,6 T wm 3,4%, a BO BTOpOoM MecsiIie cooTBeTCTBeHHO Ha 34,8 T wm 4,0%.
[IpumepHO Takasg e TEHACHIUS OTMedYaeTcs W B 4 ombITHOU rpymme. Pas-
JU4YUS B CPAaBHEHUM C KOHTPOJIBHON T'PYIION COCTaBUIM COOTBETCTBEHHO
19,3 1 (2,3%) u 27,5 r (3,2%), Bo 2 ombiTHO# rpynne — 5,4 r (0,6%) u 18 ¢
(2,1%). CnenoBatenibHO, C BO3PACTOM y YKUBOTHBIX HOBBILIAIOTCS CPEIHECY-
TOYHBIE MPUPOCTHI U AP PEKTUBHOCTH UCIIONBH30BAHHMS JICLIEBbIX, HO SHEPTe-
THUYECKH OoJiee MUTATEIBHBIX KOPMOB.

B rtabnuue 5 mpencraBiieHbl AaHHBIE O 3aTpaTax IMTATENbHBIX Be-
IIeCTB KOPMOB Ha | KT IPHUPOCTa KUBOH MACCHI HOAOMBITHHIM MOJIOJTHSIKOM.

Tabnuuma 5 — 3aTpaThl KOPMOB Ha CIUHHILY TPOMYKIMK 3a TEPHOL
OTIBITA

3aTpayeHo 3a OmbIT, KI' Tpupoct 3arpaueHo Ha | Kr npupocTa
Tpymst CBIPOTO TIPOTE- CBIPOTO TIPO-
K. €]l 32 OIIBIT, KT K. €.
HHa, T TEHMHa, T
1 KOHTpOJIbHAS 522,0 66,7 51,1 10,22 1305
2 OIbITHAsA 522,6 66,6 51,8 10,09 1285,7
3 onbITHAs 521,4 66,6 53,0 9,84 1256,6
4 onpITHAS 520,8 66,3 52,5 9,92 1262,9

AHanm3upysi Tpe/CTaBJICHHBIE JaHHBIE, MOXXHO OTMETHTh, YTO MpH
MPaKTUYECKH OJMHAKOBOM IOTPEOJICHUN MHUTATENBHBIX BEUIECTB >KUBOTHBIC
3 onbITHOH TpymIisl, nomy4asime B coctaBe parrona KCK ¢ 15% camnpornens,
3aTpaTUIIM HA eIMHUILY TPpUpocTa KUBOK Macchl Ha 0,38 KOPMOBBIX €IMHHMIT U
3,7% cBIporo mpoTeMHa MEHBIIE 0 CPABHEHHIO C aHAJIOTaMH M3 KOHTPOJIb-
HOU Tpynmbl. B 4 ombITHOW Tpymme *XKUBOTHBIX, MOTPEOISBIINX B COCTaBE
pammiona KCK, coaepskaniuii 20% camnporiesns, pa3iudus 1o 3aTpaTaM KOPMOB
1 CBIPOTO NPOTEHHA OKa3zannuch MeHee 3HaumTenbHbIMH (0,32 k.em. u 3,2%
COOTBETCTBEHHO) 10 CPAaBHEHHUIO C KOHTPOJIEeM. Mao3aMeTHbIE pa3Indus 110
OTHOILEHUIO K KMBOTHBIM M3 KOHTPOJIBGHOM I'PYNITBI OBIIM TaKXKe OTMEUCHBI y
MoJtoHsAKa 2 ombITHOH Tpynmsl (0,13 k. ex. u okono 1,5%), morpedissiine B
COCTaBe palyoHa ChIPOi KyKypy3HbIil KOpM 0Oe3 carporernsi.

W3zBectHO, 4TO 3PPeKTHBHOCTD JIFOOBIX 300TEXHHYECKUX MEPOIpPHs-
THI onpeiessieTcsl He TOJIBKO TeM, HACKOJIBKO OHH CIIOCOOCTBYIOT yBEJIHYe-
HUIO WM CHIDKEHMIO TOKa3aTelled, XapaKTepU3yIOUUX OTKOPMOYHBIE WIN
MSICHBIE Ka4eCcTBa KUBOTHBIX, HO M pacdeTaMH 3KOHOMHYECKHX KPHUTEPHEB,
TaKUX KakK MPUOBLIb, peHTA0ENbHOCTD, 3P deKT oT ucnonap3oBanus. B Tab-
JuIie 6 MpeIcTaBIeHb! JaHHbBIE TI0 pacdyeTy HEKOTOPBIX Mmoka3aTeneit agdek-
TUBHOCTH HCIIOJIb30BAHUSI M3YyYacMBIX KOPMOBBIX IO0OAaBOK B paIOHAX
OBIIKOB Ha OTKOPME.
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Tabmmma 6 — DxoHOMITYeCcKast (PPEKTHBHOCTD HUCIIONB30BAHMS HUCIIBI-
TyeMBIX KOPMOBBIX J00aBOK JIsi ObIYKOB Ha oTKOpMe (B meHax 2013 1.)

I'pynmst
TTokazaTenu 1 2 3 7
Pacxo1 KOpMOB 3a OIBIT Ha | rou., I K. efI. 0,522 0,523 0,521 0,521
OO011ast CTOMMOCTB H3PACXOJOBAaHHBIX KOP- 609,6 580,78 576,6 581,5
CebecronMocTsb | 11 K. €]1., ThIC. pyO. 1167,8 1110,5 1106,7 1116,1
IIpupocT >xuBoi Macchl, 11 0,511 0,518 0,530 0,525
OO0uIme 3aTpaThl HA NPOU3BOJCTBO BAJOBOTO 963,03 952,1 945,3 953,3
CTOMMOCTB BJIOBOT'O IIPUPOCTA, THIC. PYyO. 1012,39 1026,26 | 1050,04 1040,13
CebecTonMocCTb | 11 PUPOCTA, THIC. PyO. 18449 1838,0 1783,6 1815,8
TonyueHo npuObLIM HA TOJIOBY 3a OIIBIT, 49,36 74,16 104,74 86,83
YpoBeHb peHTa0eNnbHOCTH, %0 5,13 7,79 11,08 9,11
OKoHOMUUYECKHH 2((EKT Ha TOJIOBY 32 OIIBIT, — 24,8 55,38 37,47
I"onoBoii sxkoHOMu4Yeckuii b dext Ha 1000 150,87 336,90 227,94

AHanm3upys NpHBeICHHBIE B Tabnuie 6 AaHHBIE, MOKHO OTMETHTh,
YTO WCIIOJIB30BAaHHUE B PALMOHAX MOJOAHSIKA KPYITHOTO POTaTOTO CKOTa MC-
IIBITYEMbIX KOPMOBBIX JOOABOK 3a CHET HM3KOH MX CTOMMOCTHU IO CpaBHE-
HHUIO ¢ KOMOMKOPMOM MO3BOJMJIO CHH3UTH ce0ECTOMMOCTH 1 II K. €. Ha
4,91% (2 ombiTHas rpynmna), 5,23% (3 onbitHas rpynmna) u 4,43% (4 ombit-
Hast rpymma). boiee BBICOKHMI NMPHUPOCT XUBOW Macchl y OBIYKOB B 3THX
rpynmnax (2-4 omeITHBIE TPYIIBI) U MEHBIINE 3aTPaThl KOPMOB Ha €AMHUILY
MIPUPOCTa TPHUBEIH K CHIKEHHIO Ce0ECTOMMOCTH | II MpHpOCTa COOTBET-
crtBeHHo Ha 0,37, 3,32 u 1,58%. YpoBeHb peHTa0EIbHOCTH MPOU3BOJICTBA
MIPOAYKIIMM YBEJIHUYWICS COOTBETCTBEHHO MO rpymmaM Ha 2,66, 5,95 u
3,98 . 1. MO CpaBHEHUIO C KOHTPOJILHOM Tpynmoi. Cieayer Takke oTMe-
TUTH, YTO CaMOM BBICOKOH 3((EKTUBHOCTHIO B 300TEXHHYECKOM U IKOHO-
MHUYECKOM IIIaHE OKazajcs KyKypy3HO-CaIlpOIIEJIEBBI KOPM, COJEp KLU
15% canponens. 'onoBoit s3xoHOMUUEcKHi 3()(HEKT OT ero UCIIO0JIb30BAHUS
B pacuere Ha 1000 romoB Moxet coctaBuTh 336,90 MitH. pyo.

3akarouenne. O0oramieHne ceporo KyKypy3Horo KopMa carporienemMm
B KoymyecTBe 15% OT ero Macchl MOBBIMIAET OMOJIOTHYECKYIO LEHHOCTD
TaKOro KOpMa, CIIOCOOCTBYS YBEIMUCHHIO CPOKOB €r0 XPaHEHHS M XO3sMH-
CTBEHHOTO HCIOJB30BaHUA. BBeneHne crIporo Kykypy3sHoro kopma, obora-
IIEHHOTO CaIpoliesieM, B COCTAaB PAllMOHA MOJIOJHSKA KPYITHOTO POTaToro
CKOTa, BBIPALIMBAEMOT0 Ha MSICO, MO3BOJISIET TIOBBICHTH CKOPOCTh UX POCTa
NPU CHIDKEHHM 3aTpaT KOPMOB Ha €IMHMIlYy Npoaykuuu Ha 2,7-3,7% mo
CpPaBHEHHUIO C >KMBOTHBIMH, TOJIYYaBIIMMH CHIPOH KyKypy3HBII KopMm 0e3
canponens. Vcrnons3oBaHHE CBIPOro KyKypy3HOTO KOpMa C campoleineM B
COCTaBE PAIMOHOB OBIYKOB II03BOJSIET SKOHOMHUTH LICHHBIE B KOPMOBOM
IUIaHEe KOHLIEHTPUPOBAHHBIE KOPMa, CHU3UTh C€0ECTOMMOCTD €AMHHILIBI IIPO-
aykuuy Ha 7,8-12,5% ¥ yBeIMYHUTh peHTa0EeIbHOCTh IPOU3BOICTBA MsiCa.
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MEXHONO02UU AKEAKYILINYPbL YEHHBIX 81008 PblO.
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Summary. The paper have results of studies of the effect of low-intensity opti-
cal radiation on the survival of embryos and larvae of rainbow trout in vitro with
different temperatures. Growing temperature re-gime of rainbow trout, even in the
redistribution of optimal values, can influence on stimulating effect of optical radia-
tion. The results create opportunities for more efficient use of low-intensity optical
rad-iation in the technology of trout aquaculture.

(Ilocmynuaa 6 pedaxyuro 01.06.2017 2.)

BBenenne. Bocrpon3BoACTBO IICHHBIX BHIOB PHI0 — 3TO CIIOKHBIN
TEXHOJIOTUUECKHH IPOIECC, BKIIOYAIOMMHA B ceds pabdoTy ¢ MpON3BOIUTE-
JSIMH, TIONy49€HHE MOCaJOYHOro Marepuana, (POpMHUPOBAaHUE PEMOHTHOTO U
MaTOYHOTO cTaja. B 3Toi TexHOMOTMYECKOH Hernouke Hanbosee cradbiM U
YSI3BUMBIM 3BEHOM SIBIISICTCS IOJTYYEHHE MOCAJOYHOTO MaTepHayia H3-3a
BBICOKOI TyBCTBUTEIBHOCTH SMOPHOHOB K HHAYCTPHUAIBHBIM YCIOBHAM
BhIpalIuBaHusX. B HacTosmiee Bpems B bemapycu akTHBHO pa3BHUBAeTCs
AKBAaKyJIbTYpa B pI)I6OBOI[HI)IX NHAYCTPpHUAJIbHBIX KOMIUICKCAX, pa60Ta}omy1x
0 TEXHOJIOTMH YCTAaHOBOK 3aMKHyTOro BojpocHaOxenus (Y3B). Tak, Tonb-
KO 3a IIOCTIeIHUE TOJIbl B CTpaHe peaqu30BaHo 13 MPOEKTOB, HAIIPABICHHBIX
Ha co3laHue Y3B mo BBIpalMBaHUIO OCETPOBBIX, JIOCOCEBHIX, KIIAPHUEBBIX,
yrpeBoix peio [1, 2]. Y3B no3BOJSIOT HOBBICUTE YPOBEHb HHTCHCU(UKAIH
TEXHOJIOTUH BOCIIPOHU3BO/ICTBA OOJBIIMHCTBA 00BEKTOB aKBaKYJIbTYPBI.

PazBuTHe TexHOMOrHMM (OpPENEBOJCTBA U OCETPOBOJICTBA SBIACTCS aK-
TyanbHBIM JuIs benapycu. B TexHomorndeckoil 1erno4ke BhIpaniuBaHUs TO-
BapHOH pbIOBI HAaHOOJIEe OTBETCTBEHHBIM SIBIISIETCS ITAIl TOJyYEHUS! PHIOO-
MI0CaI0YHOr0 MaTepuana. MHaycTpruaibHble METOAbI BBIpAIBAHMS, HHTEH-
CI/I(i)I/IKaHI/IH MpON3BOJICTBA U UCKYCCTBECHHBIC YCJIOBUSA ABJIAIOTCA CUJIbHEH-
LIMMH CTPECCOBBIMH (haKTOpaMH Uil SMOPHOHAJIBHOTO Pa3BUTHS, NPHBO-
JAIMMMU K CH’)KEHUKO OCHOBHBIX q)HSI/IOJ'IOFI/I‘-IeCKI/IX HOK%aTeHeﬁ, BBIXKWBA-
€MOCTH M KW3HECTOMKOCTH Ha TIPOTANKCHUN BCEll JKU3HHU pLI6BI, B T. 4. K
MOSIBIICHUIO MOP(OJIOTHYECKUX aHOMani [3, 4].

Kax ormeuaer HoBukos I'. I'. [5], B mpeaenax onTUMaibHOTO TUarma-
30Ha CYIIECTBYET CTpOTasi 3aBUCUMOCTh KOJIMYECTBA HOPMAJBHO PAa3BHUTHIX
BBUTYIMBIIMXCS 3apOJBIILIEH OT TEMIIEPaTypBHI.

B neprionr s3MOpHOHANBHOTO pa3sBUTHS PHIO JIEWCTBUE TeMIIEpaTypHOTO
(bakTOpa BEIPAXKAETCS MPEXK/IE BCETO B M3MEHEHUSIX CKOPOCTH pa3BuTHs. I1o-
BBIIICHHE TEMIIEPATYpPhl MHKYOAIIMK B MpeJiesiax «HOPMBD) BBI3BIBAET COKpa-
LIEHHE TIPOJIOIDKUTEIIBHOCTH 3MOPHOHATIBHOTO TIEpHO/ia KaK B IEJIOM, TaK U
OTIETBHBIX ero 3TanoB. Hampumep, y ceMru npu MHKyOarmy UKpHI B THaria-
30He Temriepatyp ot 1 1o 12 °C B 3aBHCHMOCTH OT BEIOPaHHOH TeMIIEpaTyphl
CKOpPOCTh AMOPHOHAIILHOTO Pa3BUTHS MOBBITIIAETCS B 2-4 pasa [5, 6].
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B nepuox 3MOpHOHAIBHOTO Pa3BUTHS B YCIOBHAX WHIYCTPHUAIBHOU
aKBaKyJIbTYPbl HEOOXOIMMO OCYLIECTBIISATH KOPPEKIHIO PA3BUTHS C UCIONb-
30BaHUEM Da3IMYHBIX (DAKTOPOB BO3AEHCTBUS HAa opraHu3M. OnHUM U3 Ta-
KnX (haKTOpOB SIBISACTCS HU3KOMHTEHCHBHOE ONTHYECKOE M3ITydeHHE, KOTO-
poe C yCIIEXOM HCIOJIb3YEeTCsS B MEAWLIMHE AT JICUCHUS, KOPPEKLIUH U Te-
panuu B pa3IHYHbIX HampaBleHUAX. Kak Mmokaszany HaIlld MHOTOJIETHHE HC-
CIeJOBaHUs, JIa3€pPHOE U3IyUCHHE, a TAK)KE H3JIyUYeHHE CBEPXBAPKHUX CBETO-
JIMOJIOB OKa3bIBaeT CTHMYJIMPYIOIEe BO3JCHCTBHE HA PHIO M WX IIOJIOBBIC
MIPOXYKTHI (MKPY U CHEPMY), a TaK)KEe Ha pa3BUTHE KaOPOHOTHX PaykoB [1,
7, 8]. OmHako HAIK TPEBIIYIINE WUCCIETOBAHUS OCHOBBIBAIMCH HA BO3-
JICUCTBUY ONTHYECKOT0 U3TyYeHHUs] Ha OMOOOBEKTHI B IIpejiesiaX 0JJHOH TeM-
nepatypbl. OTKPBITBIM OCTAe€TCsl BONPOC O Hambosee OJarompusTHBIX TEM-
MepaTypHBIX PEKUMaX, MPU KOTOPBIX MPOSBISIETCS MAaKCUMAaIbHBIA 3(heKT
ONITHYECKOTO M3ITyYCHHSI Ha OOBEKTHI AKBAKYJIbTYPHI.

Ieap padoThI: HCCIEIOBAHUE BIMSHUS ONTHYECKOTO M3ITydeHHs Ha
SMOpHOHATBPHOE M IMOCTIMOPHOHANBHOE pa3sBUTHE pamyXHOH ¢(openn B
YCIIOBHSAX iN Vitro mpu pa3nuYHBIX TEMIIEPATYPHBIX PEXKUMAaX.

Marepuan u Meroguka uccjegoBanmid. VccnenoBanus BBIIOJHS-
JHCh Ha 6a3e kadeApbl MXTHOJIOTHH U PHIOOBOJCTBA U PHIOOBOIHOTO MHIY-
ctpuanbHoro kKommiekca YO «bemopycckas TocyaapcTBEHHasI CEIbCKOXO-
3siCTBEHHAs akageMus». OOBEKTOM HCCIEIOBAHUN SBISUINCH OJIHOTIOJNBIC
SMOpHOHBI (OTJIONOTBOPEHHAS MKpa HA CTaJUH TJa3ka) CaMOK paay>KHOUH
(opeinu, KOTopble B MpOLEcce MCCIEeIOBAHMS NEPEXOUIN Ha CTaJHIO0 CBO-
6o/1HOTO SMOPHOHA, a 3aTeM Ha CTAHIO 3K30T€HHOTO MMUTAHUSL.

B kauecTBe MCTOYHHKA ONTHYECKOTO M3IIydEHHs MCIIOIb30BAIN TOITY-
npoBoaHuKOBEIH Jnazep (LD) c¢ororepaneBTiyeckoro ammapara «Lotosy
(xpacHast o6macTs cnektpa A= 650 HM), pa3padbortanHoro B Kb «JIro3ap» u
Wucturyre ¢pusuku uMm. b.M. CrenanoBa HAH Benapycu, a Taxxe MaTpuiry
cBeronuoaHblx uctoyHuKoB (LED) onrmueckoro mnpubopa «CtpoHra»
(kpacHas obmacth criektpa A = 630+10 HM), paszpabotanHoro B bemopyc-
CKOM roCyJapCTBEHHON CENbCKOXO3SMCTBEHHOM akajeMuu U B MHcTUTyTE
¢usukn mM. b. . CremanoBa HAH benapycu. BozneiictBue Ha SMOpHOHBI
OCYIIECTBIISIIM B Te4eHue 5 el mo 20 MUH B A€HB, NIPU IJIOTHOCTH MOTII-
Hoctr 3,0 MBt/cM?. Tlocie BO3EHCTBHS Ha SMOPHOHBI ONTHICCKUM H3TTY-
YeHHEM OHM He3aMeUINTENIFHO BO3BPAIIAINCh B XOJOAMIHHUK Ha COOTBET-
CTBYIOIIYIO MOJKY. Il UCCIEeIOBaHUs BIMSHUS ONTHYECKOTO U3IY4ECHHUS
Ha BBDKMBAEMOCTh SMOPHOHOB M JIMYMHOK pagyXKHOW (openu Nmpu pasHOH
TEMIIEpaType B YCIOBHSIX OTCYTCTBHs KOpMa ObLIO C(OPMUPOBAHO 5 «reM-
MepaTypHBIX» UCCIEAYEMBIX TPYII, BKIIOUAIOIIUX KOHTPOIbHYIO U OIBIT-
uele (LD n LED) rpynmsl B Tpex HOBTOPHOCTSIX JJIs KaXK/IOW TeMIIepaTyphl:
8,9, 10, 11, 12 °C. PerynupoBaHue Temrneparypsl B HCCIIEIyEMBIX IPyIIax
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OCYIIECTBILIOCH ITyTEM HX IOMELIEHHS B XOJIOJMIBHUK Ha COOTBETCTBYIO-
IIYIO TIOJIKY TI0 BBICOTE. B MccnemyeMbIx rpynmnax eKeIHEBHO OCYIIECTBII-
Jack 3aMeHa BOAbL. VICTOUHMKOM BOJIBI SIBIISIACH APTE3MAHCKAs] CKBAXKHHA.
Bonma mpenBaputensHO ToaBepragack 00E3KEIC3UBAHUIO, 00€33apaknuBa-
aHuto (Y®-o6mydeHrneM) U TeMIepaTypHOMY BBIpaBHHBaHUIO. KOHTpoIs 3a
BBDKMBAEMOCTBIO OCYIIECTBIISIIIN ITyTEM €KETHEBHONW PETHCTPAIMN KOJIMYe-
CTBa JKUBBIX U MEPTBBIX JHUMHOK B MCCIEAYEMBIX Ipylmnax. MepTBele nu-
YHHKU NOCJe PErHCTpaluyl yTUIN3HpoBanuch. Ha ocCHOBaHMU MONTy4eHHBIX
JIAHHBIX OCYLIECTBIIUIM WHIUBUIYAIbHOE BPEMs )KU3HH SMOPHOHOB pay K-
HOH opesn B TeueHHE IKCIIEPUMEHTA.

Jnst cratuctuueckoil 0OpabOTKM pe3ysbTaToB HMCIOJIb30BANIU IPO-
rpammHyto cpeay R [9], Bkimtouas maketst R Commander [10], PMCMR
[11] u mp. CraTuCTHYECKYIO JOCTOBEPHOCTh Pa3IMUUi OLEHUBAIM IO TECTY
ThIOKH IIpU YCJIOBHHU COOIOJICHNST HOPMAIBHOCTH PacTpeleCHUs TaHHBIX
(onenuBanocs TectoM lllanmpo-Ywmika) ¥ OAHOPOAHOCTH TPYIIOBBIX JHC-
nepcuii (oneHuBanocs TectoM JluBmHa). Ilpm HecoOmomeHNH yKa3aHHBIX
YCIIOBUH HCHONB30BaIM HemapameTpuueckuil Tect Hoiomena-Kebnca. s
MIOCTPOEHHs OO0OOIIEHHOW JIMHEHHON MOAENH WCIONIB30BATH (YHKIIHIO
glm() B crarucrtuueckoii cpene R. J{ns npoBepku pasnu4uii B IOBTOPHOCTSIX
3KCIIEPUMEHTA UCIIOJIb30BaJIM JIOTPAHTOBBIA KpuTepuil U Tect I'exana-Bui-
kokcoHa B moaudukaruu [leto (Peto).

Pe3yabTaThl HccleoBaHMii U MX 00cyskaeHue. Pe3ynpTaTsl uccie-
JIOBaHUS BIMSIHUSA ONTHYECKOTO M3TY4YEeHUS HU3KOW MHTEHCHBHOCTU HA MH-
JIVBUAYalbHOE BpEMs >KU3HM 3MOPHOHOB M JIMYMHOK palyXHOH Qopenn
mpu Temrieparype 12, 11, 10, 9, 8 °C npencrasneHs! B Tabmure 1.

Tabmuna 1 — Bimsaue nazeproro (LD) u cBerogmomnoro (LED) om-
THYECKOTO W3ITyYeHMs] KPAaCHOW OOJACTH CIIEKTpa Ha IMPOJOJDKUTEIEHOCTD
WHIIMBHU/YaJIbHOTO BPEMEHH KH3HM SMOPHOHOB M JIMUYUHOK Paay>kKHOH (o-
pesu in Vitro B ycIoBHAX OTCYTCTBHS KOPMJICHHs pH Temmeparype 12, 11,
10,9,8°C

I'pymma aizzj)?:;:};m Teer Tecr Jlupura / AIC-kpurepuit
[Tanmupo-Yunka Tect Hpiomena
JKU3HH, JHH
1 2 3 4 5
Temneparypa 12 °C
LD 46,0+7,1 p>0,05 56,16
LED 46,3+4,0 p>0,05 p>0,05 47,09
Kontposb 43,0+£3,3 - -
Temneparypa 11 °C
LD 54,8+1,7 p>0,05 51,91
LED 51,1£3,7 p<0,05 p>0,05 66,85
KonTpons 46,5+4,7 - -
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IIponomxkenne Tabnmier 1

1 | 2 | 3 | 4 | 5
Temmneparypa 10 °C
LD 62,7+4,7 p<0,05 43,84
LED 62,6+3,3 p<0,05 p<0,05 56,40
KonTpoinb 51,7+4,6 - -
Temneparypa 9 °C
LD 72,1424 p<0,05 59,03
LED 70,3£1,8 p<0,05 p<0,05 70,45
Kontpomns 56,7+5,6 - -
Temneparypa 8 °C
LD 81,0+1,3 p<0,05 39,29
LED 78,9+0,4 p<0,05 p<0,05 50,59
Konrponb 63,9+6,3 - -

Jlis ompesienieHys BIMSHUS ONTHYECKOTO M3JIyYeHUSI HAa HHAUBUYalb-
HOE BpeMsl )KU3HU JINYUHOK M SMOPHOHOB Pamy>KHOH (hopein Mbl IPUMEHSIIN
MOJIeNIb POTIOPIIMOHANBHBIX pUCKOB Kokca, a Takxke MoAenu yCKOpEHHOTo
BpeMeHn AFT ¢ ncrnonp3oBaHHEM YeThIpEX BHIOB PAcIpeAeNICHUI: exponen-
tial, weibull, lognorm u loglogistic. Hammy4mas mMomenbs cOOTBETCTBOBaja
MaKCHUMyMYy OLICHKH TpaBaononoons wim Muaumymy AlC-kpurtepus (tabmm-
ma 1). B pesynbTaTte craTucTHYECKOTO aHaINM3a OBUIO YCTAHOBIEHO, YTO MO-
nens Kokca nmena munumansubll AIC-kputepuit, u3 moneneit AFT munu-
MasHBIH AIC-kpuTepuit nMmera Mozaens Beitbymma (weibull).

PesynbraTel mpuMeHerns Moaenu Kokca 11 OICHKHM BIMSHHUS CBETO-
nuoaHoro (LED) u naszepnoro (LD) ontudeckoro u3nmydeHHst KpacHOH 00-
JIACTH CHEKTpa Ha MHIMBHIyaJbHOE BpeMs KM3HHU IIpH Temmeparype 12, 11,
10, 9, 8 °C npencrasiieHs! B Tabnuie 2.

Tabnmma 2 — XapakTtepuctuka Monenu Kokca mpu olleHKe BIHSHUS
ceetoauoanoro (LED) u nazeproro (LD) onTudeckoro u3iIy4eHus: KpacHOM
obnacTy crieKkTpa Ha MHAWBHIyaIbHOE BpeMs XU3HH NpH Temreparype 12,
11,10,9,8°C

CoareHme IToxazarenu monenu Kokca
pr - Koadpuument mone- Tect oTHOIIEHHS Tect Banb- Jlorpanro-
py 1 (P — YpOBEHB) IpaBaoNoa00us na BBII TECT
1 2 3 4 5
Temneparypa 12 °C
Kountpos / 0,04 _ _ _
LED (b = 0,943) p=0,94 p=0,94 p=0,94
Kountpos / 0,77 _ _ _
LD (p =0.20) p=0,20 p=0,20 p=0,19
Temneparypa 11 °C
KonTpoms / 0,81 _ — —
LED (p=0,14) p=0,14 p=0,14 p=0,13
KonTpoms / 0,38 _ _ _
LD (p = 0,49) p=0,49 p=0,49 p=0,49
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IponomkeHue TadIHIBI 2

1 | 2 | 3 [ 4 [ 5

Temmneparypa 10 °C

KonTposns / 2,95 _ _ ~

LED (p = 0,006) p =0,0003 p = 0,006 p =0,0003

Kontpons / 2,49 _ _ ~

LD (p=0,02) p =0,003 p =0,02 p = 0,005
Temmneparypa 9 °C

KonTpons / 1,10 _ _ ~

LED (p =0,03) p=003 p=003 p=0,03

Konrpois / 1,20 _ _ ~

LD (p =0,04) p=0,03 p=0,04 p =0,03
Temmneparypa 8 °C

Konrpoins / 1,61 _ _ _

LED (p =0,007) p = 0,007 p = 0,007 p = 0,004

Konrpois / 1,93 _ ~ ~

LD (p =0,008) p =0,005 p =0,008 p = 0,004

Ha ocHOBaHUU MOJTyYEHHBIX Pe3yJbTaTOB OBUTH MOCTPOECHBI MOJEIIb-
HBIC KpPUBBIC QYHKIIUH MHIUBUAYATFHOTO BPEMECHHU JKU3HU, TIOTYICHHBIE U3
pacupeneneHus BeiiOymna mnsd KakIoro THIA ONTHYECKOTO W3IYUCHHUS,
COBMEIICHHBIC ¢ KpuBBIMU Karran-Maiiepa Tpu pa3iHIHBIX TeMIIEpaTyp-
HBIX peXUMax (PUCYHOK 1).

Kak moxa3anu npuBeAeHHBIE Pe3yNbTaThl B Ta0MUIax 1 M 2 U Ha pHU-
CyHKe 1, omTHYecKOe M3Iy4YeHHE KPAacHOW 00JACTH CIIEKTpa HE OKa3bIBAaeT
BBIPOKEHHOTO U JIOCTOBEPHOTO BIUSHUS HA WHJIUBUYaTbHOE BPEMsI )KU3HU
SMOPHOHOB M JINYMHOK paly’KHOW (openu in vitro B yCIOBUSX OTCYTCTBHS
KopMyeHus npu Temreparype 12 u 11 °C, ogHaKo JOCTOBEpHBIE pa3Indus
MPOSBISIUCH Tipu TemmepaTtype 10 °C, mocTurass MakCUMaJIbHBIX OTJIMYUIN
pu Temmeparype 8 °C.

Kak mokazanm HammM HCCIICAOBAHHS, TEMIIepaTypa BOIBI CIIOCOOHA
OKa3bIBaTh BIHMSHUE HA BEIUYUHY CTUMYIHPYIOMIEro 3(h(dheKTa OnTHIECKOro
U3Ty4YCHUs. 3HAYCHHS WHIUBHUIYadbHOTO BPEMEHHU JKU3HU B KOHTPOJIEHOW
rpylnmne ¢ yMEHbLUIEHUEM TeMIIepaTyphl YBEJIHMUHUBAIUCH, OJJHAKO JOCTOBEP-
HBIC OTIIMYUsS OBUIM BBISBICHBI TOJBKO B OJHOM CPaBHCHUHU. Y MCHBIIICHHE
TEeMIepaTyphbl BOJBI B ONBITHBIX TPYIINAX, HA KOTOPBIX BO3ICHCTBOBAJH OIl-
THYECKUM HU3Ty4EHHEM, MPHUBOIWIO K 00Jiee BBHICOKMM Pa3IHuUsIM MEXITY
HCCIIeTyeMbIMU TEMIIEPATYPHBIMH pekuMamMu. Tak, mpu CpaBHEHUH PE3YJIb-
TaTOB WHAWBUYAIbHOW BBDKHBACMOCTH B OIBITHBIX IPYIIAX, HA KOTOPBIX
BozneiicTBoBain LED n LD ontudeckum u3mydeHHEM, HaOJIIOIaIoch IO
IIATh JTOCTOBEPHHBIX Pa3INunil B CPABHUBAEMBIX IpyIIax, a BeJIMUWHA CTH-
Mynupyromero 3¢dexra mamensnacs ot 7,7 u 7,0% mis LED u LD m3my-
YEHHsI COOTBETCTBEHHO, Mpu Temnepatype Boabl 12 °C, 1o 23,4 u 26,8% st
LED u LD u3ziny4yeHust COOTBETCTBEHHO, NpU TemrepaType Bojbl § °C.
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Pucynox 1 — Kpussre Kamman-Maiiep u ¢ ncIons30BaHHeM perpeccuu BeliOymna nanuBumy-
QJIbHOTO BPEMEHH )KH3HH SMOPHOHOB U JIMYUHOK Pajy’KHOM dopenn in Vitro mpu temmepatype
12 (a, 6), 11 (8, 1), 9 (1, €), 8 (k, 3) °C mox BiusitueM ceeroauoaaoro (LED) u nasepuoro (LD)

ONITHYECKOTO U3IIYUCHHUsI KPAaCHOI 001acTH CIIeKTpa
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ITo manaemM ['onoBanoBa B. K. u Bantonena T. [12], nuramuka rpa-
HUIl TEPMOYCTOWYMBOCTH 3MOPHOHOB WM JIMYMHOK DPamyXHOH (opemnn co-
craBisieT §-18°C ¢ omrumymoM 6-12 °C, T. e. TeMmepaTypHBI IHama3oH,
HCTIONB3YeMBIH B Hamux uccienoBanusix (8-12 °C), Haxoauics B mepeaenax
ONTUMAJIFHOTO, & HAOIIOJaeMBIl CTUMYIHPYIOMHN 3¢ (deKT He OBUT pe3yib-
TaTOM OTKJIOHEHHS YCIIOBHH BBIPAIIMBAHUS OT HOPMEL B 3ammry Toro, 4ro
Ha BEJIMYMHY CTUMYJIMPYIOLIETo 3P QeKTa JIa3epHOro N3ITyuyeHHs OKa3bIBaja
BJIMSHHE TEMIIepaTypa BObI, a HE yJydlIeHHe / yXyAIIeHne ONTHMAaIbHBIX
YCJIOBHMI BBIpal[MBaHUs, CBUACTEIBCTBYET (aKT Iepecyera pe3ysbTaToB
WHIIMBHUYaIbHOTO BPEMEHH )KU3HU B TPAyCcO-IHU.

Kak nokazamu Hamm pacyeTsl (PUCYHOK 2), MHIUBHUIYaJbHOE BpEMs
HU3HU B KOHTPOJBHOM TPYIIE BO BCEX HCCIENYyEMbIX TEeMIIEPaTypHBIX pe-
JKUMax HaXxOJUTCsl Ha OTHOM YpoBHE U BapbupyeT oT 511,0 1o 516,0 rpany-
co-mHEH. B OmBITHBIX HcCiieayeMBIX TPyNIax HaOIOAAIoCh yBEIHYECHHE
WHIUBHUIYaJIbHOTO BPEMEHH >KU3HH BBIPAXEHHOE B TPaIyCco-AHSIX B 3aBH-
CHUMOCTH OT TEMIIEpaTypbl BOABL. Tak, B ONBITHON IPyNIe, HA KOTOPYIO BO3-
neiicrBoBanu LED wu3nydeHueM, NpoJOSKUTENBHOCTh HHAWBHIYATIBHOTO
BpEMEHU >KM3HHM yBenuuuBasiack oT 556,0 rpamyco-qHell npu temmneparype
12 °C o 633,0 u 630,8 rpaxyco-nHeit npu temneparype 9 u 8 °C coorer-
CTBEHHO. B onbITHOM IpyIie, Ha KOTOpYO Bo3aeicTBoBanu LD n3nyuenu-
€M, TMPOJOJDKUTENFHOCTh MHAWBUAYAJIBHOTO BPEMEHM JKH3HU YBEJINYHMBA-
nack oT 552,0 rpagyco-aHeit npu temmeparype 12 °C go 649,3 u 648,0 rpa-
nyco-nHel npu temnepatype 9 u 8 °C cooTBETCTBEHHO.
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Pucynox 2 — JIlnHamMyKa MHIUBHAYAIBHOTO BPEMEHH KU3HHU (TPasyco-IHH)

SMOPHOHOB M JITMYMHOK Pamy>XHOH (opesu in Vitro B yCIOBHSIX OTCYTCTBUS

KOPMJICHHUS B 3aBUCHMOCTH THIIA ONITHYECKOTO N3TyUCHHS H TEMIIEPATYPBI
BOJIBI
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Kak mokazamu nccnenoBanms Hosukosa I'. . [5], ymMeHbIICHHE TeM-
TepaTypsl MHKYOAIMK UKPHI B TIpeIesiaX ONTHMATBHBIX 3HAYCHUI TPHUBOIH-
JI0 K BBUIYIUICHUIO JTMYMHOK C OOJBIIeH OENKOBOW, a Taxke JTUNHIHON H
YTICBOOHOHN Maccoii Tena. IT0 MOXKET OOBSCHATh NOJTYICHHBIC PE3yIbTATHI
HAaIIUX MCCICAOBAHUM, T. K. OJMH U3 MEXaHHU3MOB JICHCTBHUS ONTHYECKOTO
M3ITy9YCHUST Ha OMOJIOTHYECKHE CHCTEMBI 3aKII0YaeTCs B OPHUEHTAITMOHHOM
JCHCTBUU W3NMYYCHHUS, WHAYIHMPYIOMEM HW3MCHCHHE MPOCTPAHCTBEHHOU
CTPYKTYPBI KOMIIOHETOB KJIETKH, OTBETCTBCHHBIX 32 PETYJISAIMI0 METa0OIH -
YECKUX MPOLIECCOB.

3akirouyenue. Takum oOpa3om, Kak MOKa3aiu MPOBEAECHHBIE UCCIEN0-
BaHMsI, TEMIIEpaTYpHBIN PEXHUM BbIpallUBaHHUs PaayKHOH (openu naxe B
Hpez[eﬂax OIITUMAJIBHBIX 3Haqu1/1171 CHOCO6CH OKa3bIBAaTh BJIMAHUEC HA BCIIU-
YHHY CTHMYIHUPYIOMETO 3(PQPeKTa ONTHYECKOTo W3NnydeHus. [lomydeHHBIC
Pe3yIBTATHI CO3MAIOT MEPCIIEKTUBHI s Oojee 3pPEeKTUBHOTO UCIOIB30Ba-
HUS ONTHYECKOTO M3ITyYCHHS HU3KOH MHTCHCHBHOCTU B TEXHOJIOTHH aKBa-
KYJBTYpHI IICHHBIX BUIOB PBIO.
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BAJIAHCUPOBAHUE PAIIMOHOB BBIYKOB
IIPU BAPASAHOM OTKOPME

B. A. JIlOHz[LImenl, B. ®@. Pauqmconz, B. II. I_laﬁz, A. H. Kor?

l_vo «benopycckuil rocy1apcTBEHHBIN arpapHblid TEXHUYECKUN
YHHUBEPCHUTET

r. MuHnck, Pecybnmka Benmapych

2_PYIl «HayuHno-npaxkTuueckuil neHTp HanmoHnanpHOM akafieMuu HayK
Benapycu 1o >KMBOTHOBOZACTBY»

r. XKomguuo, Pecrryonmka bemapych

Knrouesvie cnosa: bviuxu, payuonsl, sHepaus, MUHEPATbHO-6UMAMUHHASL 00-
baska.

Annomauusn. B pesynomame uccrnedoganuii yCmaHoieHo, 4mo npu omkopme
MONIOOHSAKA KPYRHOSO PO2AMO20 CKOMA HA PAYUOHAX ¢ UCNOb308aHUeM 6apObl Oedu-
yum kamvyus cocmaensiem 20-28%, macnus — 18-35, nampus — 36-50, cepvr — 17-25,
meou — 46-58, yunka — 32-43 u sumamuna J{ — 80-95% om oemanusuposanmvix Hopm.

Paspabomannas munepanvHo-eumamunHas 000a6Kka NoOKpvieaem Oedhuyum
MUHEPATLHBIX JIeMEHMO8 U BUMAMUHO8 8 PAYUOHAX OJi OMKOPMA CKOmaA Ha bapoe.
Ckapmnueanue 6bIYKAM HA OMKOPME MUHEPATLHO-BUMAMUHHOU 000A8KU 6 cOCMAge
payuona, cooepoicaweco 30% 6apovl, 24 kykypysnozo cunoca, 10 conomet, 9 namo-
Ku u 27% no numamenbHOCMU 3epHOQYPAdICA, OKA3bIBAEN NOJONCUMENbHOE G-
HUe Ha 8eTUYUNY NePeBapudaeMoli U 0OMeHHOU IHep2uLl, MenionpPoOyKYuU u SHepeuu
omanodicenus. lpu smom cmenenv npespaujenus NUMAMenbHuIX eujecms U dHepeUuu
KOpMa 8 MACHYI0 NpooyKyuto nosviuwiaemces Ha 9,6%, cpeonecymounulii npupocm —
na 9,1%, sampamel kopmos na cunmes npupocma crhudicaromes na 8,0%.

STEERS DIETS BALANCING AT FATTENING
WITH DISTILLER’S GRAIN

V. A. Liundysheu®, V. F. Radchikov?, V. P.Tzai?, A. N. Kot?

! _ EI «Belarusian State Agrarian Technical University»

Minsk, Belarus

2 _ RUE «Scientific Practical Centre of Belarus National Academy
of Sciences on Animal Breeding»

Zhodino, Belarus
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Keywords: Steers, diets, energy, mineral-and-vitamin supplement.

Summary. As a result of researches it was determined that when fattening
young cattle with distiller's grain diets, calcium deficiency was 20-28%, magnesium
18-35, sodium 36-50, sulfur 17-25, copper 46-58, zinc — 32-43 and vitamin D — 80-
95% of the detailed standards.

The developed mineral-and-vitamin supplement covers the deficit of mineral
elements and vitamins in diets for cattle fattening with distiller's grain. Feeding
steers at fattening with mineral-and-vitamin supplement in diet containing 30% of
distiller's grain, 24 of maize silage, 10 of straw, 9 of molasses and 27% of grain
fodder by nutritional value has a positive effect on the amount of digestible and me-
tabolizable energy, heat production and energy of deposition. At the same time, the
degree of conversion of nutrients and feed energy into meat products increases by
9.6%, the average daily weight gain - by 9.1%, feed cost for gain synthesis decreases
by 8.0%.

(Ilocmynuaa 6 pedaxyuro 26.05.2017 2.)

Brenenne. [Ipu nzyueHnn oOMeHa BEIIECTB U YHEPTUU B OpPraHU3Me, a
TaKXKe MpH OLIEHKE IMHUTATeJIEHOCTH KOPMOB M HOPMHPOBAHHUU KOPMJICHHUS
KHUBOTHBIX Pa3INYaloT CIEAYIOUINE BUABI SHEPTUH: BAJIOBYIO, IIepeBapuBa-
eMy10, 0OMeHHY0 (WM (PU3UOIOTHUECKYIO), SHEPTHIO TEIUIONPOAYKIHH U
SHEPTHI0, OTIOXKEHHYI0 B NMpoayknuu. Ha mpeBpamieHue sHepruu KopMa B
KMBOTHOBOJYECKYIO NMPOIYKIMIO CYIIECTBEHHOE BIMSHHE OKa3bIBaeT ypo-
BEHb KOPMJIEHHS, CTPYKTYpa pallMoHa, KOHLEHTPAIMS SHEPIUH B €IUHUIIC
CYXOTO BEIECTBA, a TaKKe COATAHCHMPOBAaHHOCTb PAIIOHA MO0 MUHHMMallb-
HBIM DJIEMEHTaM MUTaHUs U OHOJIOrMYEeCKU aKTHBHBIM BerecTaM [1-3].

Jleryune xupHbie KucioTsl (JIDKK) sSBIAIOTCS MCTOYHHUKOM SHEPTUU
JUISL JKUBOTHBIX, TOTOMY KOJIMYECTBO HX B pyOIle nMeeT O0JblIoe 3HaYCHUE
JUISL OLIEHKHM TOTO WJIM MHOTO panuoHa. IHTEHCHMBHOCTH (hepMEHTaTHBHBIX
IIPOIIECCOB B MPEKENyAKAaX KBAYHBIX OKA3bIBAET CYIIECTBEHHOE BIIMSHHE
Ha CHHTE3 MHKPOOMANIBbHOro OeKa, KOTOPBIM MOXeT BOCHONHATH 10 30%
CyTOYHOW OTPEOHOCTH B pPALlMOHE KBAYHBIX [4].

Muxkpobuosorndeckie MPOLEcCH B TPEIKENTyIKaX >KBAa4HBIX, Kak
MIPaBUJIO, BCETIa MPOTEKal0T OoJiee aKTHBHO MPH CKApMIIMBAHUH COAaHCH-
POBAaHHOTO pAaIliOHA HE TONBKO IO 3HEPTHH, IMPOTEHHY, YIIEBOAAM, HO H
MHUHEPaIbHBIM 351eMeHTaM. OcoOSHHO 4yBCTBUTEIbHBI MHUKPOOPTAHU3MBI K
HEJIOCTaTKy B KOpMax Kamblus, (ocdopa, HaTpus, Kauus, cepbl, MarHus,
Meju, kobanbsTa u ap. [5-9].

B pecny0imke eXerosHo Ha KOpM CKOTY BBLIEINSETCS OKOJo 1,5 MITH. T
Gapapl. Vcronp3oBaHMe ee B paliOHaX MOJOJAHSKA KPYITHOIO POraroro
CKOTa COIIPOBOXKJAETCS IOBBIIMICHHBIM IIOCTYIJICHHEM M BBIBEICHHEM H3
opranm3Ma BoJbl. Bmecte ¢ BoAoil yxoaumT Oo0nbIIOE KOJMYECTBO MHHE-
paIbHBIX BEINECTB, B PE3YNbTaTe YETO MOTPEOHOCTH B 3TUX 3JIEMEHTaX y
JKMBOTHBIX Bo3pacraer [1-3].

173



Heas padoThi: pa3paboTaTe MHHEPATHHO-BUTAMUHHYIO H00aBKY U
n3yduTh 3(P(PEeKTHBHOCTH HCIIONB30BAaHUS SHEPTHH KOpPMa OBIYKAMH IIPH
oborarieHun ei 0apIbL.

Marepuan u MeToaMKa uccjaeaoBaHMil. VccnenoBanus npoBeneHbI
B CIIK «Ypeuckuit» Jlrobanckoro paiiona MuHCKOH obmactu u pu3nomno-
rudeckoM kopnyce PYII «Hayuno-npaktuueckuii uentp HAH benapycu no
KMBOTHOBOJICTBY».

B mporecce npoBeneHnst UCCIEAOBAaHUIN YUUTHIBAIN CIEAYIOIINE T10-
KazaTeJu:

— caxapo-TIPOTEHHOBOE COOTHOLICHUE B pAllMOHAX — MYTEM OTHOILIE-
HUS COZIepKaHMs caxapa B paluoHe (') K IepeBapuBaeMoMy MpoTenHy (T);

— BaJIOBYIO, IIepEeBapUBaeMyt0, 0OMEHHYIO DHEPI'HIO B pallMOHAX — IMy-
TEM C)KUTAHHS KOPMOB, Kaja ¥ MOYH B KaJJOpUMETpHIecKoi OoMbe;

— TEIJIONPOIYKIHUIO — PACYETHBIM METOIOM;

— DHEPTHIO OTJIOXEHUS — M0 PasHMIC MEXIy OOMEHHOH >HEprueil u
TETUIONPOIYKIHEH.

HccnenoBanus npoBeAeHsI 1o creayomei cxeme (Tadm. 1).

Tabnuua 1 — Cxema omnbITOB

Ne orbi- Kon-Bo TIponomxu-
a I'pymmna JKHBOTHBIX B | TENBHOCTS OcoOCHHOCTH KOPMJICHUS
TpYIIE, TONI. | OIbITa, JHEH
Hay4Ho-X034HCTBEHHBIN OMBIT
T KoHTPOIH- OcHoBHO¥ paruoH (6apra 30%,
20 120 CHJIOC, COJIOMa, 3epHO(Ypax, Maro-
1 Hast ka) + men + NaCl
I onbrrhas 20 120 OP + MHHEepanbHO-BUTAMUHHAS
nobaska (MB/)
DU3HOIOTUYECKHUI OIBIT
2 I KOHTpOJIB- 6 30 ITo cxeMe Hay4HO-XO3SHCTBEHHOTO
II onbITHAS 6 30 OTbITA

BbIYKM KOHTPOJIBHOM TI'pYIIIbl B Ka4€CTBE MUHEPAIBHON MOAKOPMKH
nostydanu 1o 50 r moBapeHHo# coiu u 1o 70 r Mena KOpMOBOTO, a B palluOH
KHMBOTHBIX OTBITHOW IPYIBI BKIFOYaIH B 3epHOBYypaxk 4% mo macce MB/]
n 100 r Ha rOJOBY B CYTKH €€ CKapMJIMBaJId M3 KOPMYIIEK MPU CBOOOIHOM
JOCTYyTIE.

PesyabTaThl uccaenoBanmii 1 ux odcyxnenme. B pesynbraTte uc-
CeJJOBaHUI yCTAaHOBJIEHO, YTO MPH OTKOPME MOJIOJHSIKA KPYIHOIO poraTro-
r'0 CKOTa Ha palyoHaXx ¢ UCMOJIb30BaHUEM Oap/bl NeDUITUT KaIbIHs COCTaB-
qsiet 20-28%, maraust — 18-35, marpust — 36-50, cepsr — 17-25, memu — 46-
58, nunka — 32-43 u Butamuna J[ — 80-95% oT aeTanu3upoBaHHBIX HOPM.
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PaspaboTanHas MHHEpaTbHO-BUTAMUHHAS 100aBKa MOKPHIBAET Je(-
LT MUHEPAJILHBIX DJIEMEHTOB U BUTAMHUHOB B PallMOHAX Ul OTKOPMa CKOTa
¢ bapnoii (Tabmmma 2).

Tabmmma 2 — CoctaB MIHEPaTFHO-BUTAMUHHOHN T00aBKH

Kommonent % BBOJIA DJIEMEHTBI B 100 r 106aBKU CONEPIKUTCS
CoJib IOBapeHHas 13 Kanpius, © 21
JonomuToBast Myka 50 Docdopa, r 0,2
Docdorurnc 15 Marswus, ¢ 7
Canpomnens 20 Harpus, r 6
Ipemukc 2 Cepbl, T 34

Menu, mr 22
Iunka, Mr 102
Kobainbra, Mr 2

Wona, mr 0,3
Cenena, Mr 0,3
Buramuna A, teic. ME 12
Buramuna D, teic. ME 2

B coctaB MuHepanbHO-BUTAMUHHOW 100ABKM BXOIHUT JOJIOMUTOBAS
Myka B kommdectBe 50% 1o macce, YTO IO3BOJMIO B palmioHE OBIYKOB
Il OTIBITHOM IPyIIIBI YBEINYUTH COJEpKaHNEe MarHusA Ha 23% OTHOCHUTEIHHO
JeTATN3UPOBAHHBIX HOPM.

BbIUKM KOHTPOJBHOM M ONBITHOM TIPyNN MOTPEONSIN MPaKTHYECKH
O/IMHAKOBOE KOJMYECTBO KOPMOB. 3epHOGYpaX B CTPYKTYpe PalMOHOB 3a-
Humain 24% 1o MUTaTeIbHOCTH, CHIIOC KYKYpy3HbIi — 24%, cojoma sUMeH-
Hast — 13%, 6apna 3epaoBas — 30%, natoka — 9%.

B paronax mMosoask 00eux rpymnm notpedssit 8,4 k. ex., 12-12,2 kr
cyxux Bemects, 89-91 M/ oOMeHHOU SHeprun. B To ke BpeMs yCTaHOB-
JICHO yBEJIMYECHUE B NOTPEOICHNHM MUHEPAIBHBIX 3JIEMEHTOB B KOHTPOJILHOM
1 OTIBITHOM rpynmax ObrdakoB: kanbiws ¢ 70 T 1o 75 T, docdopa ¢ 25 mo 28,
marHus ¢ 13 go 27, cepsl ¢ 16 10 20 r, meau ¢ 51 mr go 83 mr, nuska ¢ 315
1o 440, xobaneta ¢ 2,3 1o 4,4, fiona ¢ 3,7 no 4,2 mr. Takue paznuuus o0y-
CJIOBJICHBI BKJIIOYEHHEM B PAallMOHBI Pa3HBIX MHHEPAIBHBIX J00AaBOK (KOH-
TPOJBHAS TPYIIa — IOBApPEHHAs COJIb M MeJl KOPMOBOM, ONBITHAS TPyINa —
MB/I). OTMme4deHO TOBBINICHHOE IOCTYIUICHHE B OPraHW3M MOJIOJHSKA
Il ombITHOM TpymITEl Marans Ha 23% 1O CpaBHEHHIO ¢ HOPMaMH.

IToenaemocts 3epHOdypaka, TaTOKKM W OapAbl *KUBOTHEIMU | u
Il rpynm Obuta 6€3 OCTAaTKOB C HE3HAYUTEILHBIMU MEKTPYIIOBEIMU pa3iiv-
YHSIMH B TTIOTPEOJICHNN KyKypPYy3HOTO CHJIOCA M STYMEHHOH COJIOMBI, 9TO yKa-
3bIBa€T Ha HOPMAJIBbHOE (PU3NOJIOTHIECKOE COCTOSTHUE OBIUKOB.

CkapMiIMBaHME MATOKU CHOCOOCTBOBAJIO MOBBIICHUIO YPOBHS caxapa
B parrone 10 600-604 r. Caxapo-niporenHoBoe otHomenue B [ u Il rpynmax
nipu 30% Oapaw! paBusitock 0,76-0,8:1.
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KucnoTHo-1enoyHoe OTHOIIEHHE B PallioHe OBIYKOB | rpymms! cocTa-
Buio 0,81, a Bo Il — 0,91. Takue pa3nuaust OOBACHSIIOTCS BKIIOYCHHUEM B
panMoH JKUBOTHBIX ONBITHON TPYyINIIBl MHHEpPAIbHO-BUTAMHHHOHN 100aBKH,
COCTOSIIIIEH W3 TaduTOB, POoCGOrHIca, JOJIOMHTOBOH MYKH, YTO oOecredu-
BaeT noBbineHne otuomenus ¢ 0,81 mo 0,91.

CxkapmimBanre MBJI criocoOcTBOBaNO Jrydmield 00ecTIe4eHHOCTH KH-
BOTHBIX OITBITHOM I'PYIIBI 3JIEMEHTAMU MUHEPaJbHOTO MHUTAaHUS, B PE3yJIb-
TaTe Yero MOBBIIIANACH AKTHBHOCTh (DEPMEHTATUBHBIX MPOLIECCOB B pyOIIe.
B pyOumoBo# KHMAKOCTH OBIYKOB ONBITHOW TIPYNIBI  COJEPIKAIOCH
10,5 mmoue/100 mut JIKK, uto Ha 5,3% mOpeBbIIano ux ypoBeHb B KOHTPO-
Jie TIpU CHWXeHHH KoHueHTpauuu pH Ha 4,8%. YBenuueHune KonuyecTBa
nHpy3opuil B pyOlle ONBITHBIX OBIYKOB CIIOCOOCTBOBAJIO Jy4IIEMY YCBOE-
HUIO aMMHaKa U ero KOHIeHTpanus cHikanack (P<0,05). Oto conposoxa-
JIOCh YBEJIMUYECHHEM OOIIEro a3oTa B pyOmOBOM >KHIKOCTH Ha 7,2%, Oenko-
Boro — Ha 4,2% (P<0,05).

YBenuueHne KOJIUIEeCTBA MAarHusl B pallioHaX OBIYKOB ONBITHOHN TPYII-
Bl CIIOCOOCTBOBAJIO JIyYIIEH IIEPEeBapUMOCTH MUTATENBHBIX BELIECTB Ha 2-
4%, a MEeXTpPYTIIOBbIE Pa3JINUUs M0 CyXOMY M OPTaHHYECKOMY BEILECTBY Y
Ob1ukoB |l TpynIbI OBUTH JOCTOBEPHBIMHU.

B kxpoBu 6514x0B || OIBITHON IpyNIIBI OTMEUEHO MOBBIIICHUE COMIEpXKa-
Hus oOmero 6enka Ha 8,2% (P<0,05), cHmkeHue ypoBHS MOueBUHBI Ha 9,5%.

Paryons! 1o coziep kaHUI0 BaJOBOW SHEPTHH OBIIM MPAKTHYECKH OJIH-
HAKOBBIMH y OBIYKOB KOHTpOJbHOH (199,8 MJIx) u ombrTHOH (203 MJIx)
rpynn (tabmuna 3). B To ke BpeMs HOTepH SHEPTUM B Kajie y KHBOTHBIX
OTIBITHOM TPYMITBI OKa3aJllCh 3HAYNUTEIBHO HUXKE, YeM B KOHTPOJBHOW M
cocrasun 31,2%, B To BpeMs Kak B KOHTponbHOH 37,8%. B pesynbrare
nepeBapuBaeMasl SHeprusi y ObIYKOB KOHTPOJBHOW TpPYyNIBI COCTaBHIIA
66,3%, B oneITHO#H — 68,8% (P>0,05).

Tabmnna 3 — O6MeH u ucnonp3oBanue sHeprun (MJx B CyTKH Ha TO-
JIOBY)

ITokazatens 1 Ipynma T
Basoast sHeprus paruoHa 199,80 203,00
ToTepu YHEPTHH C KAJIOM 75,65 63,34
IlepeBaprBaeMasi SHEPTHs 132,46 139,66
Ilorepu 3HEPrUU ¢ MOUYOH U METAHOM 20,92 24,24
OOMeHHast JHepTHs 111,54 115,42
DHeprust TeIUIONPOAYKITHU 97,91 99,88
OHeprus OTIOKEHUS 13,63 15,54

Bxirouenue B palroHbl C 6apzx0171 MHHCpaHLHO-BHTaMHHHOﬁ ,Z[O6aBKI/I
CII0COOCTBOBAIIO AKTHUBU3allMHU MI/IKp06I/IOJ'IOFI/I‘l€CKI/IX IpoueccoB B py6ue,
YTO MOJIOKUTCIIbHO CKa3aJIOCh Ha MNEPEBAPHMMOCTU NUTATCIbHBIX BCUICCTB
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PaLoOHOB. DTO MOJNOKEHUE OATBEPKIACTCSA M JAHHBIMH, TIOJIyI€HHBIMH IIPU
HCCTIeIOBaHNN PyOIOBO# >kunkoctd. B Helt Oompmie comepkaocs JIDKK,
BBIIIIE OBLIO KOJIIMYECTBO MH(Y30pHii, MEHBIIIE aMMHaKa 1 OOJIbIIe Oerka.

ITotepu 3HEprUM C MOYOH M METAHOM OKa3aJHCh MPAKTHIECKU OJMHA-
KOBBIMH y OBIYKOB KOHTPOJBHOI W OIBITHOM TPymI W cOCTaBWiM 15,8 u
17,3 % (P<0,05). O6mme moTepy SHEPTHH Y KUBOTHBIX KOHTPOJILHOM TPyTI-
bl coctaBuin 96,54 MJx unu 48,3%, y ®KUBOTHBIX ONBITHOM TPYMIIBI 3TOT
nokasaTenb Obut paBeH 87,58 M1k nnm 43%.

B pe3ynbraTe HEOAMHAKOBBIX NMOTEPh YHEPTUU B Kalle, MOUYE U METaHE
y OBIUKOB OIIBITHOM I'PYIMIBI HECKOIBKO BBIIIIE OKA3aJIOCh €€ yCcBoeHue. Tak,
oOMEHHass »9HEpPrusi y IKMBOTHBIX KOHTPOJIBHOM TpPYHIBI COCTaBHJIA
111,54 MJlx wmun 55,8% OT BajoBOH, y OBIYKOB OIBITHOW TIPYIIIBI
115,42 M ]I nm 56,8%.

BxitoueHne B paliMOHBI MHHEPAIbHO-BUTAMHUHHOHN 100aBKH MOJI0XKH-
TEJIFHO CKa3aJIOCh HAa HMCIOJIb30BaHUM YCBOCHHOW 3HEpruu. Tak, BeMW4YHMHA
TEIUIONPONYKIHNU B pacdere Ha | MJ[x BanoBoif, mepeBapuBacMoii u 00-
MCHHOW HEPIUH, a TaKKe IHEPTUH, OTIOKECHHOH B OpraHU3Me JKHBOTHBIX,
OKa3aJach HECKOJIBKO HIKE y OBIYKOB, MOTYYaBIINX MHUHEPAIbHO-BUTAMHH-
HYIO T00aBKY.

B Tabnuie 4 mpencraBieHbl JaHHBIE TIO HCIMOJIB30BaHUI0 OOMEHHOM
SHEPIUU Ha MPUPOCT KHUBOH MACCHI.

Tabnuna 4 — Mcrons3oBaHre 0OOMEHHOW HEPTUH HA IPUPOCT SKUBOH
Macchl

- 0,
T | T oo | nepe | ofan | Yo na 100w
pe K 0OMeH .
na N . . ’KUBOM Macchl, M/JIx
MIPUPOCT, T BOW BapUMOit HOM
| 850 6,75 10,18 12,10 4,57
1 927 7,65 1,13 13,46 5,01

MosioiHSIK ONBITHOW TPYNIBI B cpeaHeM Ha 9,6-13% inydine ucrosib-
30BaJl OOMEHHYIO DHEPrUi0 Ha TPOAYKIWIO. Y JKHBOTHBIX KOHTPOJLHOMN
rpymmsl Ha 100 Kr %KuBO# Macchl OTI0XKeHO B mpupocte 4,75 MJIx, y Ob14-
KOB, IOJYYaBIINX MHHEPaJbHO-BUTAMHUHHYIO NO0aBKY, 3TOT IIOKa3aTelb
obu1 paBeH 5,01 MJIx, uto Ha 9,6% (P<0,05) BhINIE.

Paznuuust B mOTpeOJICHUN M HCIIOJIB30BAaHUM ITUTATEIbHBIX M MHHE-
PaJIBHBIX BEILECTB, a TAKXKE YHEPTUU KOpMa OKa3aJld MOJOKUTEINBHOE BIIUS-
HHE HA JIMHAMHKY >KUBOH MacChl M CPEIHECYTOYHOI'O MpUpOCTa OBIYKOB
(Tabmuma 5).

Y MoslofHsAKa OIBITHOM TIPYIIBl CPEAHECYTOUYHBIH IPHUPOCT KUBOM
Maccsl yBenmuuBaiics Ha 9,0% (P <0,05) mo cpaBHEHHIO ¢ KOHTPOJIHHBIMHU
XKHBOTHBIMH.
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Tabnmna 5 — JlnHaMuKa )KUBOW MacChl U CPEIHECYTOUHBIE IPHPOCTHI

Iloxa3zatenn 0 I'pynua M
JKuBast Macca, KI: B Hauaje OIbIiTa 334+2,1 334+1,2
B KOHIIE OIBITa 436+3,8 445+2.6
Banosoii npupoct, kr 102+2,1 11143,2
CpefHecyTO4HBIi IPHPOCT, T 850+24 927+25%
B % x KOHTpOJIIIO 100 109

CkapminBaHue OBIYKaM Ha OTKOpME B cocTaBe paruoHa 30% mo mu-
TaTCJIbHOCTHU 6ap,I[LI B COYCTaHUU C MHHCpaJ’IBHO-BHTaMHHHOﬁ ,Z[O6aBKOI7[
o0ecneurBajIo CHIKEHHE 3aTpaT KOPMOB Ha 1 o mpupocTta JKHBOM MacChl Ha
8,1%, B TOM umcIIe KOHIEHTPATOB Ha 12% MO CPaBHEHUIO C aHAJIOTUYHBIMH
panroHaMH KOHTPOJIBHBIX KMBOTHBIX, MOJIy4aBIINX B KaueCTBE MUHEpPAJIb-
HOIl OAKOPMKH MeJI KOPMOBOH M TOBAapEHHYIO CONb. DKOHOMHUYECKas 3h-
(eKTHBHOCTD B pacueTe Ha 1 royioBy 3a onbITHBIH epuoa (120 aHeit) noBbI-
cunachb Ha 10%.

3akarouenne. CkapMiuBaHue ObIYKaM Ha OTKOPME MHUHEPalIbHO-BH-
TaMHUHHOM 0OaBKM B COCTaBe pamnnoHa, coaepxamiero 30% Oapmer, 24 xy-
Kypy3Horo cuinoca, 10 comomsl, 9 matoku u 27% MO MUTATENBHOCTH 3€p-
Hoq)ypama, OKa3bIBACT IMOJIOKUTCIbHOC BIIMSIHUC HAa BCINYNHY IIEPEBAPUBA-
eMoll 1 OOMEHHOM HEepPTHH, TEIUTONPOAYKIIHN U YHEPTUU OTIIOKeHus. [Ipn
OTOM CTCIICHb IPEBpAIICHUA IMUTATCIIbHBIX BCHICCTB W DHEPIrUHM KOPpMa B
MSICHYIO MTPOAYKIUIO TIOBbIMaeTcs Ha 9,6%, cpeqHeCcyTOUHBINA IPUPOCT — HA
9,1%, 3aTpaThl KOPMOB Ha CHHTE3 MPUPOCTa CHIDKAIOTCS Ha 8,0%.
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IMPOAYKTHUBHBIE IIOKA3ATEJIU INIEMEHHBIX BBIYKOB
B 3ABUCUMOCTH OT KAYECTBA TIPOTEUHA B PAITUOHE

B. A. JIlOHZ[BIHIeBl, B. ®. Pauqmconz, B. II. I_Iaﬁz, A. H. KOTZ,
JI. B. Bosikos®

! _ YO «benopycckuii rocy1apcTBEHHBIN arpapHbIi TeXHUUECKHit
YHHUBEPCUTET
r. Munck, Peciyonuka Benapych

2_PVII «Hayuno-npakruueckuid neHTp HanuonanbHOM akaileMuu HayK
Bbenapycu no >xMBOTHOBOJCTBY»
r. XXoauno, benapych

® _ YO «Burebckast rocy1apcTBeHHas aKaeMUs BETePHHAPHON MeTHIMHED
r. Butebck, Pecniy6nka benapych

Kniouessle cnosa: payuonvl, suepausi, HepacujenisieMvlii RpOmeuH, pemMoHnm-
Hble ObluKU, KOMOUKOPM, KPOBb, 3AMpPambl KOPMOG, NPOOYKMUBHOCHb.

Annomauusn. Hcnonvzosanue 6 KOpMACHUU PEMOHMHBIX ObIUKOE PAYUOHOE C
Kouuecmeom Hepacujenisiemo2o npomeuna na 10% eviuie Hopmbl okasvieaem no-
JI0JICUMenbHOe BIUAHUE HA QUIUOTIOSUYECKOe COCIMOSIHUE JCUBOMHBIX, O YéM ceude-
menbCcmayiom pe3yibmantvl AHALU308 COCMABA KpOogu, Yeeauuugaem mpancopma-
Yuio 0OMeHHOU dHepeul 8 IHepauio npupocma ducusoli maccwi ¢ 19,10 M/[xc oo 20,81
MIDic unu na 9%, umo obecneuusaem nogviuieHue CPeOHeCYmMOYHbIX NPUPOCMO8 HA
5% u cuuoicenue 3ampam snepeuu Kopma Ha dHepeuio npupocma Ha 5%. Ilo o6wvemy
DAKYIAMA AHCUBOMHBLE, NOMPEDISAGUIUE PAYUOHBL C COOEPICAHUCM HEPACULCIIAEMO20
npomeuna no nopmam u na 10% eviwe, na 11-14% npesocxoounu ananozos, konu-
4ecmeo HepacuensisemMo20 npomeuna 6 payuore Komopulx 6uL1o crhudiceno Ha 10%,
a no xonyenmpayuu cnepmuvl — Ha 9-12%. Cpednee Konuuecmeo 3amMopoAICeHHbIX 003
cnepmul cocmasuio 59-67.

PERFORMANCE INDICES OF BREEDING STEERS DEPENDING
ON DIET PROTEIN QUALITY
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V. A. Liundysheu’, V. P. Tzai?, V. F. Radchikov?, A. N. Kot?,
L. V. Volkov®
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Minsk, Belarus

?_ RUE «Scientific Practical Centre of Belarus National Academy
of Sciences on Animal Breeding»
Zhodino, Belarus

® _ El «Vitebsk State Academy for Veterinary Medicine»
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Key words: Diets, energy, non-degradable protein, replacement steers, com-
pound feed, brood, feed cost, performance.

Summary. The use of diets for feeding replacement steers with non-
degradable protein level 10% higher than standard has a positive effect on physio-
logical state of animals, as evidenced by the results of blood composition analysis,
increases conversion of metabolizable energy into body weight gain energy from
19.10 MJ to 20.81 MJ or by 9%, which ensures increase of average daily weight
gain by 5%, and decrease in feed energy consumption by 5%. As for ejaculate vol-
ume, animals consuming diets with non-degradable protein level under standards
and 10% higher, exceeded analogues, with the amount of non-degradable protein in
the diet reduced by 10%, by 11-14%, and semen concentrations by 9-12%. The aver-
age number of frozen sperm doses was 59-67.

(ITocmynuna 6 pedaxyuto 26.05.2017 2.)

BBengenue. B cucteme yiydieHus mieMeHHOIO IOTOJIOBbSI KPYITHOTO
poraToro CKoTa Ba)KHOE 3HA4YEHHE HMEeT BBIPAIlMBAaHHE BBICOKOIIEHHBIX
OBIKOB-TTPOM3BOAUTEICH.

KopMiienne mieMeHHOro MOJOAHSKA JOJDKHO TOCTOSHHO KOHTPOJIH-
pOBaThCs MO 00ECIIeYeHHUIO SHEPTUel U MPOTEHHOM C YIETOM ero KauecTBa.
Henocrarounoe obecrieueHre peMOHTHBIX OBIYKOB YHEPTHEH W IPOTEHHOM,
a TaKke MHUHEPAJHHBIMH BEIIECTBAMU NMPHUBOAWT K 3ala3bIBAHHIO BBIPA-
OOTKM CEMEHHHKAaMH TECTOCTEPOHA M HEJOPa3BUTHIO My3bIPKOBUIHON XKe-
JIe3bl, CY>)KeHHIO NIPOCBETA U3BUTHIX KaHaJIbLEB CEMEHHHUKOB [1, 2, 4, 8].

Bomnpocs! o pa3paboTKke ¥ yTOYHEHHIO MOTPEOHOCTH MJIEMEHHBIX JKHU-
BOTHBIX B IPOTEHHE ¥ SHEPTUH C YUETOM IOJIyYeHHBIX JOCTH)XKEHUH B 00Ia-
cTH OMOXMMUM U (PU3NOIOTUH N3yUYEeHBI HEJOCTAaTOYHO [3, 5, 7].

B Pecny6nmke benapych BhIBeI€HBI HOBBIE BHJBI U COpPTa JIOMUHA U
ropoxa M JIPYTuX 3epHO(YpPaKHBIX KYJIBTYpP C TOHIDKEHHBIM COZIEp)KaHUEM
AHTHITUTATENBHBIX BEIIECTB, KOTOPHIE MOTYT OBITh MCIIOJIb30BAaHBI B PAINO-
HaX PEMOHTHBIX OBIYKOB C IIEJNBI0 MOBBIMICHHS WX BOCIPOW3BOAWUTEIHEHON
crocoOHocTH. OHAKO TaKWX HCCIEOBAaHUN B pecnyOiuKe HE TPOBOJIH-
jock. IToaTromMy uccieoBaHHs B 3TOM HAINPaBICHUH UMEIOT HAYUYHYIO U
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MPaKTHYECKYI0 3HAYMMOCTbD JJISI MOBBIMIECHUS 3((GEKTUBHOCTH BBIPAIINBA-
HUSI PEMOHTHBIX OBIYKOB.

Heap pa0doThl: N3y4NTh BIMSHUE (PAKIMOHHOTO COCTaBa IMPOTEHHA
Ha WHTEHCHUBHOCTb POCTAa M IOKA3aTeIH CIEPMONPOTYKIMH PEMOHTHBIX
OBIUKOB.

Marepuan u Meroauka ucciaegoBaHuil. HaydHO-X03s1ICTBEHHBII
OTIBIT TPOBEJIEH Ha PEMOHTHBIX Oblukax B ycnoBusix PYCXII «Opuianckoe
IUIEMIIPEIPHUATHEY T10 clienyrouiell cxeme (Tabu. 1).

Paznuuus B KOPMIJIEHHH TOJOINBITHBIX OBIYKOB 3aKIIOYAINCh B TOM,
YTO B KOHTPOJBHOM I'pyIIe XKUBOTHBIX YPOBEHb HEPACHIEIISIEMOro IpoTe-
uHa B panone Obul Huke Ha 10% mpuHATOI HOpMBI [6]. Bo BTOpO#t OmMBIT-
HOH IpyIIe cojepkKaHHe HEepacIleIIIEMOro MPOTeuHa B Pal[MOHE COOTBET-
CTBOBAJIO NMPHUHATON HOPME 3a CUET HKCTPYAUPOBAHHOTO rOpPOXa M JIIONINHA,
a TaKkKe JIBbHIHOTO JKMbIXa. YPOBEHb HEPACILEIUIIEMOr0 NPOTENHA B pallu-
oHe ObrakoB |ll ombiTHO# rpynmnel ObLT BhIIIe HOpMBI Ha 10% 3a cyer yBe-
JMYEHUST KOJIMYECTBA BBOJA B COCTaB 3epHO(Yypa’ka 3KCTPYAHUPOBAHHOTO
ropoxa U JIIONHMHA, a TAKXKe JTBHIHOTO KMBbIXA.

Tabmuma 1 — Cxema omnbiTa

KonmiecTso Kusas CozepxaHue B paljioHe IPOTEHHa,
Ipyoma KHBOTHIX B Macca Ha B % K HOpMe
pyn HaJaJo CBIpoi K HOpMeE HepacIIerise-
TpyIIe, Tl .
OIIBITA MIPOTEHH MBI IPOTEUH
| KoHTpONBHAS 10 365 100 90
Il ombITHAS 10 367 100 100
11l onbiTHAs 10 369 100 110

XUMHUYECKUH COCTaBa KOPMOB M3YyYalld IyTeM oTOopa mpod W UxX aHa-
nu3a. KadecTBO mpoTerHA ONMpenessyia MeToaoM in Siti Ha JKUBOTHBIX C
XPOHUYECKOH (prcTyI0i.

B ombiTax M3yueHsl CleAyOIIHe T0Ka3aTeNlu:

— o0mIMi 300TEXHIUYCCKUIA aHAIN3 KOPMOB 110 OOIIEIPUHITEIM METO-
JIUKaM;

— [0EaeMOCTh KOPMOB palMOHa — IIYTEM IPOBEAEHUSI KOHTPOJbHBIX
KOPMJICHUH OJIMH pa3 B JICKay B JIBa CMEKHBIX JTHS;

— MOP(OJIOTHYECKUIA COCTaB KPOBH: SPUTPOIUTEI, JICHKOLUTEI, TeMO-
rnooun — npudopom Medonic CA 620;

— MaKpO- ¥ MHKPOJJIEMEHTHI B KPOBH: KaJIMii, HATPUH, MarHui, jxene-
30, IMHK, MapraHen U Melb — Ha aTOMHO-a0COPOIMOHHOM CHEeKTpo(hoTO-
merpe AAS-3, npousBocTBo I'epmanus;

— OMOXMMHYECKUN COCTaB CHIBOPOTKH KpPOBH: OOIMIMI OENOK, amb0y-
MHHBI, TJI00YJIMHBI, MOYEBHHA, TIIOK03a, Kalblui, Gochop — mpudopom
CORMAY LUMEN;
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— pe3epBHas IENOYHOCTh KPOBH — 10 HeBomoBy;

— xapotuH — o Kap-Ilpaiicy B Mmogudukanuu KOnkuna, BuTamMusa A —
o beccero B Mopnukamm AHUCHMOBOH A. A.

— XKWBas Macca U CPEAHECYTOUHBIC IPUPOCTHI — IIyTEM WHANBHUIYallb-
HOTO B3BEIIMBAHUS KUBOTHBIX B HAYaJIe M KOHIIC OIIBITA,;

— DKOHOMHYECKAs OLICHKA BBIPAIIMBAHUS OBIIKOB MPH HCIOIb30BAaHUU
SHEProNpOTEHHOBBIX 100aBOK.

XuMHUeCKull aHanu3 KOPMOB U MPOAYKTOB 0OMEHa NMPOBOAWIU B Ja-
6oparopun ouoxummyeckux ananu3zoB PYII «HIIL HAH Bbenapycu mo xu-
BOTHOBOJICTBY» II0 CXe€M€ OOILEro 300TEXHUUECKOT0 aHaN3a.

Cnepma y peMOHTHBIX OBIYKOB OTOMpanach MpH IMOMOINM uydeda U
CTaHJApTHOTO MHCTpyMEHTapus i e€¢ B3aTHsI. KOIMuecTBO M KadecTBO
CHEPMONPOAYKIMHU OTPEEIISIIN 110 METOIMKE, IPHUHSATOMN Ha 3JIeBepe.

udposoii MaTepnas MpoOBEACHHBIX HCCIEIOBaHUN 00paboTaH MeTO-
JIOM BapHallMOHHON CTAaTUCTUKH Ha NEPCOHAILHOM KOMITBIOTEPE C HCIIONb-
30BaHUEM IaKeTa aHanu3a tabnmaHoro mporeccopa Microsoft Office Excel
2007. Cratuctrdyeckas oOpaboTKa pe3ynbTaTOB aHalM3a IPOBEICHA C yde-
TOM KPUTEPHS JOCTOBEPHOCTH 1O CTBIOZCHTY.

IIpu oneHke 3HaYeHMH KPUTEPUS JTOCTOBEPHOCTH HCXOAWUIH B 3aBHU-
CHMOCTH OT 00BeMa aHAJIM3UPYyEeMOro Marepuaia. BeposTHocTs pasnuumii
CYMTaNach TOCTOBEPHOH IpH ypoBHE 3HaunMocTH P <0,05.

Pe3yabTaThl Hceae10BaHMIl U MX o0cyskaeHune. Paznuaus B kopmite-
HUH 3aKII0YAJIHCh B TOM, YTO B COCTAB PAI[MOHOB OBIYKOB OIBITHBIX TPYMII
BBOJIMJIM TOPOX, JIFOMHH, IIPOT MOCOJHEYHbIH, )XKMBIX JbHIHOH. B cTpyKTY-
pe panmoHa OBIYKOB KOHTPOJBHOW TpYHIBEI ceHo 3anuMmaino (% 1o mura-
TenpHOCTH) 21, cerax — 31, 3epHOPypax — 38, MIPOT MOACOITHEUHBIA — 6,
naroka — 4. B cTpykType panioHOB KHBOTHBIX OIBITHBIX I'PYIII CEHO 3aHU-
Mano 22,5 u 21, cenax — 31 u 31, 3eprodypax — 34 u 30, ropox — 3 u 4,5,
JIOTIHH — 2,5 u 3,5; monwuH — 2,5 u 3,5; %MbIX JbHIHON — 3 U 6, matoka — 4
u 4 cooTBeTCTBEHHO (Tabnuia 2).

Tabimma 2 — PannoHbl TOAONBITHLIX JKUBOTHBIX

Kopma u muratenbHbIe BelecTBa I F;ﬁ/nna m
1 2 3 4
CeHo 31aK0B0-0000BO€E, KT 3,7 41 3,8
CeHax 13 371aKOBO-0000BBIX CMECE, KT 8,2 8,4 8,4
3epHodypax, KT 2,6 2,4 2,0
[IpoT HOCOMHEUHBIH, KI 0,5 - -
T'opox, Kr - 0,2 0,3
JlronuH, KT - 0,2 0,3
JKMBIX JTIBHSHOM, KT - 0,2 0,4
IlaToka KopMoOBas, KT 0,4 0,4 0,4
CoJib IOBapeHHas1, T 80 80 80

182




[ponomkenue TaOIAIBI 2

1 2 3 4
Momokansuuiipocdar, r 90 90 90
B pammone conepxurcs:

KOPMOBBIX €IMHUI] 7,92 8,00 8,06
oOMeHHOii sHepruu, Mk 88,5 88,9 92,1
CYXOro BEelIECTBa, T 9,1 9,2 9,3
CBIPOTO IIPOTEUHA, T 1302 1316 1375
MepeBapuMOro MpoTenuHa, I 835 841 852
pacUICIUIIEMOr0 IPOTEUHA, T 848 774 803
HEepacIIeIIEMOr0 MMPOTEHHA, T 454 542 572
KHpa, T 290 292 295
KJICTYATKH, T 1992 2001 1999
Kpaxmaia, T 1010 1090 1095
caxapa, T 737 745 743
KaJIbIHsl, T 68 69 70
docdopa, r 39 38 39
MarHus, 25 26 25
Kanusi, T 68 69 71
Cepsl, I 24 25 26
JKee3a, Mr 500 510 505
MEIH, MI' 71 73 75
LIUHKA, M 391 401 405
Maprasiia, Mr 445 450 453
KobaJibTa, M 6,1 6,3 6,0
ioza, Mr 2,9 3,0 31
ceJieHa, Mr 49 49 49
KapOTHHA, M 215 218 220
BUTaMHMHOB: A, Teic. ME 19,5 20,6 20,9
D, teic. ME 57 59 5,8
E, Mr 361 364 365
*P <0,05
CaXapO-HpOTCI/IHOBOG COOTHOIICHUEC B pallMOHE OBbIYKOB | TpynIibl CO-
crasmwio 0,86:1 Bo Il u Il — coorBercTBenHo 0,87:1 1 0,88:1. CpenHecyTou-

HOE IIOTPEOJICHHE CYXOro BElIeCTBa HaXOAWIOCh Ha ypoBHe 9,1-9,3 kr.
Konnenrpanust 0OMeHHOH 3Hepruu B 1 Kr CyXOro BEIIECTBa paljMOHa OKa-
3aJach Ha JIOCTATOYHO BBICOKOM ypoBHEe — 9,7-9.9 Ge3 cylecTBeHHbBIX pa3-
mnanit Mexay rpynnamu. ComepikaHue KIETYaTKH B CyXOM BEIIECTBE CO-
craBuio 21,5-21,9%. ITo koHIIEHTpaIlluu MUHEPATBLHBIX BEIIECTB B SIMHUIIE
CYXOT0 BEIIECTBAa PallMOHA HE OTMEYEHO JOCTOBEPHBIX PA3IMYUN MEWKIY
TIOAONBITHBIMHU I'PYIIIIAMH.

CoznepxaHue B KPOBH MOYEBHHBI, caxapa, TeMOINIOOHHA, 3PUTPOLH-
TOB, JICHKOIIUTOB, PE3EPBHOM LIEIOYHOCTH, 00IIero Oeika, odmero O6enko-
BOr'0 ¥ HEOEJIKOBOTO a30Ta, KaJblys, Gpocdopa, Kajaus, HATPHsL, CEPBI, KeJe-
3a, [IMHKA, MEM, MapraHia, Ko0anpTa, KapOTHHA, BATAMHUHA A HAXOIUIOCH
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B Ipeaeiax (pu3noIorn4ecKod HOPMBI U HE MMEINO CYNIECTBEHHBIX pa3iin-
gymif. OHAKO YCTaHOBIICHO YBEIWYCHHE COAEp)KaHUS B KpoBU ObrdkoB |l
OTIBITHOH TpymITsl ob1mero 6enka Ha 4%, obmiero U O6EIKOBOTO a30Ta — HA 4-
5%, a y monoznHska ||l ombITHOH rpynisl 3TH MOKa3aTeNn MOBBICHINCH Ha
6,5 1 7% COOTBETCTBEHHO.

CpenHecyTo4HBIE NPUPOCTHI y OBIYKOB KOHTPOJIBHOM T'PYMIIBI COCTa-
Bwin 971 T, a B ONMBITHBIX MOBBICKIKCEH 110 992-1020 T win Ha 2 u 5% (Tab-
nuna 3).

Tabnmma 3 — XKuBast Macca U CpeIHECYTOYHBIH IPHPOCT, T

Iokazatens I'pynna
| 1l 11

JKuBas macca, Kr:

B HayaJje OIbITa 365,04+4,2 367,0+3.,9 369,0+4,4

B KOHIIE OTIBITA 452.4+4 4 456,3+4,5 460,8+4,6
IIpupocrt, kr 87,4+3,9 89,3+2.4 91,8+2,7
CpetHeCYTOUHBII NPUPOCT, T 971+19,9 992+12,9 1020+10,7
% K KOHTPOITIO 100 102 105

W3 naHHBIX TOKa3aTeed CHepMOIPONYKIIMH PEMOHTHBIX OBIYKOB BHJ-
HO (Tabmmma 4), 9ro mo o0beMy 3sKyisaTa xuBoTHEIE || u 11 rpymm mpeBoc-
xonunu aHajoroB | rpymmsl Ha 11-14%, a o KOHIEHTpanuu cepMsl — Ha 9-
12%. CpenHee KOIHMYESCTBO 3aMOPOIKCHHBIX 103 CIIEPMbI COCTaBHJIO 59-67.

Tabnuna 4 — [Tokazarenu criepMOIIPOAYKIIH

TTokazatens 0 Flﬁlnna m
O0BeM dAKyIITa, MIT 2,8+0,3 3,1+0,5 3,240,52
Konuentpauus crepmues B oky- | 75,0 o4 0,82:0,06 0,84+0,07
JISITe, MIIPJL./MIT ’ ’ ’ ’ ’ ’
AKTHBHOCTB CIIepMBI, 0aJUIOB 6,4+0,9 6,5+0,4 6,6+0,3
CpenHee KOTMYECTBO 3aMOPOKEH-
HBIX J103 CIIEPMBI 32 OIBIT 39+7.3 669,2 67+9.8

AHanu3 JaHHBIX 10 3(QQEKTUBHOCTH HCIIOIB30BAHUS IHTATENbHBIX
BEIECTB M HHEPrHMM KOPMa IIOJIONBITHBIX JKUBOTHBIX ITOKA3bIBAET, YTO IO
TpaHcopMaluy JHEPTHH KOpMa B SHEPTHUIO IPUPOCTA JIyUIlIHe TOKa3aTelln
umenu xuBotHbie || u I rpymnmn, rnosjydaBiine JOMOJIHUTEIBHO B PaI[OHE
TOpPOX, JIFOITUH U JIbHSIHOMN KMBIX.

KommgectBo sHeprum, OTIOXKEHHOH B mpupocte, y ObrukoB |l u
Il rpymin cocrasmmo 19,89-20,81 M/, win Ha 4,1-9,0% Oosnbiie, yem B
| rpynme. 3aTpaTsl 3HEepruu B pacuere Ha | MJIX, OTJIOKEHHBIH B IPUPOCTE,
cocraBmw Bo |l u Il rpynmnax 4,47 u 4,40 nim nHa 4-5% H1XKe, 4eM B KOH-
Tposne. OmHAKO JIydline MoKa3aTreian OTMe4YeHbl y ObrukoB |l ombrTHOMU
IpYIIbI, MOJYYaBHIMX PAlMOH C YPOBHEM HEPACIIEIUIIEMOro IpOTEenHa
BbIIIe HOPMBI Ha 10%.
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KopmiieHre peMOHTHBIX OBIYKOB PAIIOHAMH C YPOBHEM HEPACIIEILIA-
eMOro TPOTEHHA, COOTBETCTByomero Hopme (rpymma |l), moBbimaer
TpaHcopmannio OOMEHHOH SHEPTUH B SHEPTUIO IMPUPOCTA KMBOI Macchl,
YTO 00ECHEUNBACT yBEIWICHUE CPEAHECYTOUHBIX MPUPOCTOB Ha 2% W CHHU-
XKEHHE 3aTpaT HEPTUu KopMa Ha 4%, OTI0XKEHHOH B IPHPOCTE, a palioHa-
MH C ypOBHEM HepacuierisieMoro nporenHa Ha 10% Bwimne HOpMSBI (Tpymna
I1l) yBenuumBaeT cpeHeCyTOYHbBIE NPUPOCTHI Ha 5% TPU CHU)KEHHUHU 3aTpar
SHEpPIruu KopMa Ha 3HEpruro npupocrta Ha 5%.

3akiaouenune. VMcrnonp3oBanue B KOPMIEHUH PEMOHTHBIX OBIYKOB pa-
LHOHOB C KOJIMYECTBOM HepacIleruiseMoro npotenHa Ha 10% Bellie HOPMBI
YBEJIMYHMBACT TPaHCPOPMAIMIO OOMEHHOW SHEPrUM B DHEPTHIO MPHPOCTa
»KuBO# Maccel ¢ 19,10 MIx mo 20,81 M/Ix unu Ha 9%, 4T0 0OecrmeynBacT
TIOBBIIIIEHUE CPEIHECYTOUHBIX HPUPOCTOB HA 5%, 00BEM 3KyJIsATa OBIYKOB
Ha 14%, KOHIEHTPALKIO CIEPMUEB B ISKyIsATe — Ha 12% U CHUKEHUE 3a-
TpaT SHEPTUH KOpMa Ha SHEPTHI0 IpupocTa Ha 5%.
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Knrouesvie cnosa: xopma, 6uonocuuecku axmugHvle Gewyecmed, Yblnasima-
bpotinepwl, NPOOYKMUBHOCHb.

Annomauusn. Paboma noceswena usyuenuio pe3yibmamos UCHOIb308aHUS
KOpM06020 (pepmernmrozo npenapama « Pexopo-2012-Dy u e2o eruanusa na cHudice-
HUe CIMouUMOCIU PayuoHd, NOGbIUEHUE YCEOIeMOCHU NUMAMENbHbIX 8eUjeCmE Kop-
MO8 npu GKIIOYEHUU 6 peyennypy mpyOHONepesapueaemMvlx KOMIOHEHMO8, MAKUX
KaK nOOCONHEUHbII WpOm, AUMeHb, NUeHuyd, ompyou nueHuyHble.

eticmsue kopmosoeo pepmenmnozo npenapama « Pexopo-2012-dy oyeneno
Ha 4000 con. ywinasam-6potinepos kpocca «Pocc 308» 6 ycrosusx nmuyeghabpuxu
«Ocmposckasy Ilckosckoii obnacmu.

Crapmnusanue yeinaamam-opoiinepam 0,5% ¢epmenmnoeo npenapama « De-
Kkop0-2012-®» na 1 m kombuKoOpma Ha NUEHUYHO-COeBOL OCHO8e obecneuuno boee
8bICOKUE MeMNbl pOCmA OPOUIEPO8 8 meyeHue 6ce20 nepuood evipawueanus. B
pesyibmame 8 ONbIMHOL 2PYNNe No CPAGHEHUI0 ¢ KOHMPOLbHOU NOGbIULEHUE JICUBOL
Macewl 6potiiepos cmamucmuyecku oocmogepro (P > 0,001), pacxoo xopma na
OUHUYY NPUPOCMA CHUIICAIICS, COXPAHHOCTb YbINJIAM, NOYYABUIUX (epmenm, Oblia
cpasHumenvHo evicokas u cocmaesuna eviute 98,9%, a maxoce okazano nONOACU-
menbHoe GIUAHUEe HA MOPGOIOUNEeCKUl cOCMag Kpoeu Yblniam-6poiaepos. dmu
OaHHble CUOCMENbCMEYION O NOLOANCUMETLHOM GIUSHUU KOPMOBO2O (hepMenma 6
PayuoHe Yolnisim Ha NEPesapumMocms Npomeunda, scupa, kiemiamxu, BOB, nyuuiemy
UCNONIB308AHUIO A30MA, YCEOEHUIO Kaabyus U (hocghopa.

EFFICIENCY OF THE FODDER FERMENTAL MEDICINE
"FIKORD-2012-F" IN FEEDING OF CHICKENS - BROILERS

A. R. Matserushka®, Ya. I. Chagina? E. V. Timoshek®
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Summary. Work is devoted to studying of results of use of fodder fermental
medicine "Fekord-2012-F" and its influence, on depreciation of a diet, increase in
comprehensibility of nutrients of forages, at inclusion in a compounding of compo-
nents hard to digest, such as sunflower meal, barley, wheat, bran wheat.

Effects of fodder fermental medicine "Fekord-2012-F" are estimated on the
4000th goal. broilers of a cross-country "Ross 308", in the conditions of Ostrovskaya
poultry farm of the Pskov region.

Feeding fermental medicine "Fekord-2012-F" on 1 ton in compound feeds on
pshenichno - a soy basis provided to broilers of 0,5% higher growth rates of broilers
during all pekriod of cultivation. As a result in skilled group in comparison with
control increase in live mass of broilers, it is statistically reliable (P > 0,001), the
forage consumption on unit of a gain was cut, safety of the chickens receiving en-
zyme was rather high and made higher than 98,9%, and also exerted positive impact
on morphological composition of blood of broilers. These data confirm positive in-
fluence of fodder enzyme "Fekord-2012-F" in a diet of chickens on digestibility of a
protein, fat, cellulose, BEF, and to the best use of nitrogen, digestion of calcium and
phosphorus.

(Ilocmynuaa 6 pedaxyuro 01.06.2017 2.)

BBenenne. [Ipu mpoMbINIIIEHHOM TPOU3BOACTBE MPOAYKIIUU TTHUIIE-
BOJICTBA BRYKHYIO POJIb UTPAET BEITMUMHA €€ ce0ecTonMOCTH. [ ee yMeHb-
MIEHUS] TIPOU3BOJAUTEIN TIOBCEMECTHO CTAPAIOTCSl CHU3UTh CTOMMOCTh KOM-
OMKOPMOB, YacTO 3a CUCT BKJIIOUCHHS B PELENTypy Oojee IeIIeBBIX, HO
TPYAHOIICPEBAPUBACMBIX KOMITOHEHTOB, TaKUX KaK ITOJCOTHEYHBIH IIPOT,
HE UIENyIIEHHBIH SUMEHb, NIICHULA, TPUTUKAJE, POXKb, OBeC U T. . [4].
HecbanancupoBaHHOE KOpPMIICHHE, HApsIy ¢ MHOTOYHCICHHBIMU BaKIIMHA-
OUSIMH ¥ TIPUMCHEHUEM BETCPUHAPHBIX IMPETapatoB (HampuMep, aHTHOHO-
THUKOB), HETaTUBHO BIIMSICT HA OPTaHU3M IITHUIIBI, B TOM YHCJIC Ha €€ UMMYH-
HYIO CUCTEMY.

TpaauImOHHBIMU KOMIIOHEHTAMH PallMOHOB OpoiiepoB Ha nTuiiehad-
pUKe SIBISIFOTCS TIIICHUIIA, SYMEHB, POKb, OBEC U MOACOTHEUHBIH IIPOT, KO-
TOPBIE JIMAUPYIOT IO COJIEPKAHUIO HEKPAXMAITUCTHIX MOJTHCAXAPUIOB — IIEJT-
JIFOJI03bI, TIEKTUHOBBIX BEIIECTB, YaCTH O€TarIlOKaHOB M IEHTO3aHOB. Bce
OHH SIBJISIFOTCSL TPYIHOIICPEBAPUBACMBIMU, UX U30BITOK B KOPME Y ITHIIBI
MPEISATCTBYET AOCTYIY IMHIICBAPUTEIBHBIX ()EPMCHTOB K MUTATCIILHBIM BE-
LIECTBAaM, YTO YXY/IIAeT UX UCHOJb30Banue [5, 3]. HekpaxmanucTeie nonu-
caxapu/pl B MMUIIECBAPUTEIIEHOM TPAKTE MTHIBI 00Pa3yrOT BSI3KUN PacTBOp,
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00BOJAKMBAIOINK KOpMOBYI0 Maccy. Ilpum stom y nTumel dopMupyercs
KHUJIKAN KICHKUH TTOMET, B KOTOPOM MOXET OBICTPO PacIpOCTPAHATHCS HH-
(dexnus. DTO MPUBOAUT K 3HAYUTEILHOMY TTaJACHUIO MPOJYKTUBHOCTH IITH-
16l ¥ YBEIMIEHHIO 3aTPAT KOPMOB.

Hammm nTumeBosp! pemaroT npodieMy HEeKpaxMaIuCThIX MOJIHcaxapu-
JIOB ABYMs ITyTSIMH: MCIOJIb30BaHNEM (DEPMEHTHBIX NPEnapaToB M IpHMe-
HEHHEM CTHMYJISITOPOB pocTa NTHLBL [Ipu 3TOM aedicTBHe MHOTHX (ep-
MEHTHBIX IIPETIapaToB SIBJISETCS CIENU(UYHBIM U OY€Hb 3aBUCUT OT CTPYK-
TypeI cyOcTparta [2, 3].

BonbIIMHCTBO KOMMEPYECKUX (EPMEHTHBIX IPErnapaToB MPOU3BOINT-
Csl HA OCHOBE I'PUOHBIX KYJIBTYP U SIBJISIOTCS 9K30(hepMEHTaMH.

CymectByeT Macca (hakTopoB, MHIHMOUPYIOIIUX aKTHBHOCTH KOPMO-
BEIX (pepmenToB. Kpome Toro, B KOMOMKOpMax COJIEPKHUTCS, KaK MPaBHIIO,
HECKOJIKO 3€PHOBBIX KOMIIOHEHTOB, @ JJa)ke€ B OJHOM BHJE 3€pHA MOTYT
OBITh pa3IMYHBIC HEKPAXMAIMCTHIC MOJHMCaXapHbl, YTO COOTBETCTBEHHO
TpeOyeT TIATEeIbHOTO Mog0opa KOMIUIEKCa (DEpPMEHTHBIX NpEnapaToB HIIH
HCIIOJIb30BAaHUSI MYJIBTU-?)H3UMHBIX KOMILIEKCOB [2].

Heo6xoaumMo OTMETHTBH, YTO B COBPEMEHHOM MNTHIIEBOICTBE, OPHEH-
THPOBAaHHOM Ha OTKa3 OT KOPMOBBIX aHTHOMOTHKOB, OCOOEHHO aKTyaJbHO
HCIIOJIb30BaHHE €CTECTBEHHBIX CTUMYJIATOPOB POCTA IITHUIIBI JUIs OJTYUSHHS
9KOJIOTHUECKU 0€30TMacHON MPOAYKIIHH.

TakuM CTUMYJISITOPOM SIBJISIETCSI HOBBIH (DEpPMEHTHBINH KOPMOBOIA TIpe-
napat «Pexopa-2012-dy» npoussoxacta Pecriybinku benapycs.

Leabr padoThl: M3y4UTh BIMSHAE HOBOTO KOPMOBOTO (hEPMEHTHOTO
mpenapata «Dexopn-2012-®» npomsBoactea «O00 depment» benmapych
Ha CHIDKCHHE CTOMMOCTH PAIMOHA, TIOBBIIICHUE YCBOSEMOCTH ITUTATEIbHBIX
BEIIECTB KOPMOB IIPH BKJIIOYEHHH B PEIENTYpPY TPYAHOIEPEBapHUBAEMBIX
KOMITOHEHTOB, TaKMX KaK ITOJICOJIHEYHBIH IIPOT, STYMEHb, MIICHNIA, OTPYOH
IIICHUYHBIE.

Marepuan u Meroguka uccienoBanuii. VMccrnemoBanus mo sddex-
TUBHOCTH KCIIOJIb30BAHMSI HOBOTO KOPMOBOIO (PEpMEHTHOrO mperapara
«Dexopa-2012-dy Ha XO3SMCTBEHHBIC MMOKA3ATEIH OBLIH MTPOBEACHBI B yC-
noBusax nrunedadpukn «OctpoBckas» IIckoBekoit obmacTn.

KopmoBoii depmentHsblii mpenapar «®Pexopa-2012-dy» — 3to cBetdio-
CephI MOPOIIOK, KOMIUIEKC (EpMEHTOB TPHOKOBOIO M OaKTepHATBLHOTO
MIPOUCXOXKACHUS C IIHUPOKUM Juara3oHoM naeiicteus pH ot 2,5 mo 7,7, 06-
JaJAfoUINi ONTUMAaIBEHBIMU XapaKTePUCTHKAaMH JUII KOMOMKOPMOBOH 1po-
MBIIIIEHHOCTH. B mporecce TpaHyssiiuy BBLAEPKHBAET TEMIEparypy 10
90 °C. Jlo6aBKka BBITyCKaeTCs B ABYX MOAM(HKALMAX U COCOGCTBYET OINTH-
MU3aLUH PALMOHOB C BO3MOXKHOCTBIO YBEJIMYEHHS J0JIU P>KH, OBCA, TUMEHS,
IIIEHHLBI, @ TAKXKE OACOTHEYHOTO )KMBIXa M HIPOTA.
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Jis omeHKM M crocoOOB HCIMOJB30BAHUS HOBOTO KOPMOBOTO (ep-
MeHTHOTO Tpenapara «Pexopa-2012-dy» OpuT TpoBeIeH HAYIHO-XO3SHCT-
BEHHBIN ONBIT Ha IBILIATAX-Opoiinepax kpocca «Pocc 308», xoTtopsie co-
JepKaiich Ha riryookon noactmwike. Cpok BeipamuBanust 40 gHeit.

C 3701 11enBI0 OBUTH C(OPMHUPOBAHBI BE OIBITHBIE TPYIIBI CYTOYHBIX
LBIIUIAT 110 MPUHLUITY AHAJIOIOB KOHTPOJIBHOHM M ONbITHOM rpymisl o 2000
TOJIOB B KaykK1oH. LIBIIIST-OpOoiiiepoB KOPMIIIH MTOJTHOPAITHOHHBIMU KOMOU-

kopMamu (tabm. 1).

Tabmmma 1 — Perennt koMOMKOPMOB OTIBITHBIX TPYII I OpOHIICpOB

Komnonenr, %

KonrposbHas rpynmna

OmnebiTHas rpynna

Ilepuron BbIpalMBaHus

Jlo 21 mus 22-40 nueit Jlo 21 mast 22-40 pueit

ITmenuna 52,12 43,27 48 29,0
IIpot coeBblit 21,78 6,83 2,78 4,83
Otpy0Ou mieHnYHbIE - - 9 10
Slumenb - - 16,18 19
IIpoT noacoNHeYHbIIH 10,0 20,0 8,0 14,76
Kykypysa 3,0 20,0 3,0 11,08
MyKka MsICO -KOCTHast 6,0 4,0 55 4,0
Maco noaconHeyHoe 3,8 3,5 3,8 3,5
MOHOXJIOpTHIpAT JIM3UHA 0,20 0,18 0,17 0,10
DL-Mertnonun 0,13 0,08 0,10 0,08
Cob moBapeHast 0,18 0,20 0,18 0,20
Tpukansuniidocdar 1,6 15 1,6 15
VI3BeCTHSIKOBasI MyKa 0,19 0,45 0,19 0,45
Ipemukc 1,0 1,0 1,0 1,0
Dekopn -2012- O - - 0,5 0,5
IMurarensHocTh B 100 r KOMOMKOpMa, Yo

0D, KKa 306 321 300 309
CpIpoii mpoTenH 22,15 18,8 19,9 17,
CelIpas Ki1eT4aTKa 3,6 5,01 3,82 5,29
JInHONEBAs KUCIIOTA 3,97 3,17 35 3,13
JIvzun 1,18 1,0 1,18 1,0
Mertuonun 0,57 0,52 0,57 0,52
MeTHoHUHHIUCTHH 0,97 0,89 0,98 0,9
Tpeonnn 0,78 0,72 0,78 0,73
Tpunrodan 0,23 0,23 0,23 0,24
ApruHuH 1,18 1,22 1,18 1,23
Jlu3un ycBOsieMBbIit 1,19 1,09 1,19 1,09
MeTHOHHH YCBOSIEMBIH 0,53 0,48 0,53 0,48
MeTHOHMHHIMCTHH YCB. 0,87 0,78 0,87 0,78
Kanbumit 1,0 1,0 1,0 1,0
Doctop 0,74 0,68 0,74 0,69
Doctop ycBosieMblit 0,50 0,42 0,50 0,43
Harpuii 0,16 0,17 0,16 0,17
Xiop 0,26 0,26 0,26 0,26
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[TuTtaTenbHOCTE KOPMOCMECH B KOHTPOJIBHOW TPYIIIE COOTBETCTBO-
Baja HopMam, yrBepkaeHHsiM BHUTUII. B penent komMOnKopMa OTBITHOM
TPYIITEl BBOAWIN KOPMOBOH (hepmeHTHBIH mpenapat «Pexopa-2012-dy» u3
pacuera 0,5% Ha 1 T KOMOUKOpMA.

Pesyabrarel uccienoBanus M ux odcy:xkaenue. IIpoBeneHHble uccie-
JIOBaHMSI TIOKA3aJIM, YTO CKapMIIMBaHKE IpluTaM-Opoiinepam 0,5% depmenT-
Horo npenapar «®Pekopa-2012-d» va 1 T KOMOMKOpPMa Ha TIIEHUYHO-COEBOI
OCHOBe 00ecreqnio 6ojiee BEICOKHE TEMIThI pOCTa OpOMIEPOB B TEUEHUE BCETO
niepuosa BhIpaiuBanus (Tads. 2). TloBbleHHe >KMBOW Macchl OpoiiiepoB B
OIIBITHOI TpyIINEe, KOTOPBIM CKapMIIMBAJICS KOPMOBOM (hepMEHTHBII mpernapaT
«Dexopn-2012-dy, craructuuecku goctoBepro (P > 0,001). Pacxon kopma Ha
eIMHUIYY TPUPOCTa LBILIAT-OPOIIEpPOB B ONBITHOM TpPYIIE MO CPaBHEHHUIO C
KOHTPOJIBbHOH cHrkasicst. COXpaHHOCTD LBIIUIAT, HOMy4YaBIINX Ipenapar, Oblia
CPaBHUTENBHO BBICOKAs U cocTaBuiia Bole 98,9%.

B pesynbraTe, B ONBITHON IpyMIe HBIIUIAT, OJYIaBIIMX KOMOUKOPM,
neUIMTHBIN T0 0OMEHHON SHEPTUH, K KOHILy BBIPAIIMBAHUS IIPUPOCT JKHU-
BOM Macchl Obl BbIme Ha 1,89%, a 3aTpaTsl KopMma Ha 1 Kr mpupocTa XHUBOH
Maccsl Hike Ha 0,3%, 4eM B KOHTPOJILHOM TpyIIIE.

Tabnuna 2 — 300TeXHUYeCKUe TIOKA3aTeN! ITOIOTBITHEIX OpOIepoB

Tlokazarenu I'pynna (koHTposs) | I'pynma (onbITHAs)

[TocaxkeHO Ha BBIpANMBAaHNE, TOJIOB 2000 2000
PKuBast Macca CyTOYHBIX LBITLIAT, T 42 42
(CoxpaHHOCTB, %0 97,9 98,9
PKuBast Macca 1 ronoBbl: B 7-JHEBHOM BO3pacTe, T 150,4+0,12 155,57+0,18

B 21 jieHb 797,5+0,28 806,61+ 0,22

B 38 nHeil 2024,3+0,34 2150,84+ 0,32
3atpatsl kopma Ha 1 rou, KT 3,44 35
3aTpatsl kopMa Ha 1 KT IpHpOCTa JKMBOM Macchl, KT 1,67 1,53
(CpenHecyToUHBIIT IPUPOCT, T 55,2 57,32

JIJiss HOPMaJIbHOTO Pa3BUTHS U MOBBIIICHUS 3alUTHBIX CBOHCTB Opra-
HU3Ma LBILISAT OOJBIIOE 3HAYCHUE MMEET COJEPIKAHHUE B CHIBOPOTKE KPOBH
obmiero 6enka u ero ¢paxiuii (Tadm. 3).

Tabmma 3 — Mopdonorndeckuii 1 OMOXMMHUYECKUNA COCTaB KPOBH
LBIUIAT-OpOIepoB

Iokaszarenn KonTtponbHas OneiTHAs
OpUTPOLUTHI, MIH./MM3 3,24 +0,19 3,50+0,15
JleiikonuThI, MJIH./MM3 32,30 + 0,69 32,69 +0,53
OO0t 6enox, r/n 53,23 +£0,78 54,16 + 0,59
AnbOymuH, 1/71 25,07+ 0,24 25,41 +0,31
T'1110K03a, MMOJIB/JT 11,40+ 0,15 12,50+ 0,32
Kaub1mii, MMOJIB/J 3,99 +£0,05 4,32 +£0,09
Docdop, MMOIB/T 1,70 +- 0,09 1,94 £ 0,06
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Ha ocHOBaHMM nHccleOBaHWH YCTAaHOBJICHO, YTO IPH BKIIIOYECHHUH
¢epmenTHoro mpemapara «Pexopa-2012-dy» B coctaB koMOWKOpMa IIBITI-
TAT-OpOoiiiepoB OTMEdaeTcs TCHACHIMS K YBEIMUCHUIO CONEPKAHUS 00IIe-
ro OenKa 1o CpaBHEHHUIO C KOHTPOJIbHOW Tpymmoi Ha 0,93 1/m, a comepxka-
HHUE TIIIOKO3BI COOTBETCTBEHHO Ha 1,10 MMonw/n. [laHHBEIE TTO CONEpKAHUIO
KaJbI|s U (pochopa UMEIOT TaKyro ke JUHAMHUKY, KaK H COJepKaHue Oenka
B CTOPOHY YBEJINYEHHS Y ONBITHOH IPYIIIIBL.

ConepxaHue KaJbLUs B KPOBU UBIUISAT-OPOMIIEPOB KOHTPOJIBHOU
TPYMIBI COCTABMIO 3,99 MMOJB/, a B OMBITHOH 4,32 MMOJIB/J, YTO BBINIE,
4yeM B KOHTpoJbHOU rpymme, Ha 0,33 mmonw/n. Conmepxkanue docdopa B
KpOBU OpOIJIepoB B KOHTPOJIbHOW rpymmne cocraBwio 1,70 MMonb/m, a B
OmBITHO# 1,94, 4TO BhIIIE, YeM B KOHTPOJIBHOM rpymiie, Ha 0,24 MMOJIB/.

KonmuecTBO OpPMEHHBIX 3JIEMEHTOB KPOBH LBIIIIAT-OpOiiiepoB (3pu-
TPOINTHI U JICHKOLUTEI) HAXOAWIOCH B Ipeenax (GU3NOIOrHIecKoil HOPMBI,
YTO CBUJAETEIBCTBYET O MPOTEKAOIINX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
Iporeccax B OpraHu3Me NTULBI B Tpeeax (PU3HOIOTHIECKONH HOPMBI.

3akioueHne. B xozme mccnenoBaHM HaMM YCTAHOBJIGHO, YTO WC-
MOJIk30BaHKe (PEPMEHTHOTO KOPMOBOTO mpemnapara «Dexopn-2012-d» B pe-
LenType KOMOMKOpMa OpOMJIEpOB MOBBILIAET YCBOSAEMOCTb IHTATENbHBIX
BEIIECTB KOPMOB, CHIDKAET OTPHUIIATENIbHOE BIHMSHUE AHTUIMTATEIBHBIX
BEIIIECTB.

Takum oOpazom, Gmaronapst AeHCTBUIO (PEPMEHTHOTO Iperapara Io-
BBILIIAETCS NPOAYKTUBHOCTb, CHIIKAIOTCSI PAcXoJbl KOPMOB Ha €JWHHILY
MIPOJTYKIIUH, TIOSIBIISIETCS] BO3MOXHOCTh 3aMEHBI JOPOTUX KOPMOB (KyKypy3a,
COCBBHI IIPOT) Ha Oojee MeméBbie (POXKb, TIMECHB, MIICHUYHBIE OTPYOH,
TIOJICOJTHEYHBIH JKMBIX).
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KAYECTBO SMBPUOITIPOAYKIIMHU B CBsI3U
C PU3UOJIOTHYECKUM COCTOSAHUEM U YPOBHEM
MOJIOYHOM MPOAYKTUBHOCTH KOPOB-IOHOPOB

H.T. Munusna, 10. A. T'op6yHoB, A. A. Ko3zes, J. U. bapuesa,
B. b. AnganiokeBu4

YO «I'pogHeHCKuil rocy1apcTBEHHBIHN arpapHblii YHUBEPCUTET»
r. 'pomHo, Pecmrybnuka benapycs

(Pecmrybnuka bemapycs, 230008, r. I'poxHo, yi. Tepemkosoit, 28
e-mail: ggau@ggau.by)

Knrouessvle cnoea: xopogwi-0oHOpbl, 803pacm, 1akmayus, npooyKmueHOCHb,
nonuogyIAYUs, IMOPUOHLL, 0Opabomxa, uzeiedenue, nepecaoxa.

Annomayusn. He ycmanogieno cywecmeenno2o GnusHusi makoeo gaxkmopa,
KaK 803pacm Kopog-00HOPO8 HA NOAYHeHUe NONHOYeHHO20 Imbpuomamepuana. O0-
HAKO BbISIGIEHA 3A6UCUMOCTb KOIUYECMEAd U KAYecmed IMOpuonpooykyuy om Qu-
3UON02UHECKO20 COCMOSIHUSL U YPOGHSL MOJLOYHOU NPodyKmusHocmu 0oHopos. Konu-
Yecmeo NONHOYEHHbIX IMOPUOHO8 Ha 1 Oonopa @ cpynne HelaKmupylowux Kopos
ov110 Oonvuwe Ha 1,32 no cpagHeHuro ¢ AAKMUPYIOWUMU OOHOPAMU U COCMABULO
4,53. Iosviwenue yposHs MOAOUHOU HPOOYKMUBHOCMU KOPOB-O0OHOPO8 CONPOBOIIC-
daemcst CHUdICeHUeM KOIUYeCmad NoTHOYeHHbIX oIMopuonos na 1,33-1,75.

QUALITY OF EMBRYOPRODUCTION RELATED
O PHYSIOLOGICAL STATE AND LEVEL
OF MILK PRODUCTIVITY OF DONOR COWS

N. G. Minina, Yu. A. Gorbunov, A. A. Kozel, E. 1. Barieva,
V. B. Andalyukevich

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, Tereshkova 28 st.
e-mail: ggau@ggau.by)

Key words: donor cows, age, lactation, productivity, polyovulation, embryos,
processing, extraction, transplantation.

Summary. There is no significant effect of such a factor as the age of donor
cows on obtaining full-featured embryomaterial. However, the dependence of the
quantity and quality of embryo production on the physiological state and the level of
donor's milk productivity has been revealed. The number of high-grade embryos per
donor in the group of non-lactating cows was 1.32 more than in lactating donors
and made up 4.53. An increase in the dairy productivity level of donor cows is ac-
companied by a decrease in the number of full-featured embryos by 1.33-1.75.

(ITocmynuna 6 pedaxyuio 02.06.2017 2.)
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Beenenne. /I 6omee 3¢ppekTHBHOTO HCIIOIH30BaHUS METOIA TPAHC-
IUTAaHTAIMM SMOPHUOHOB KPYIIHOTO POTATOro CKOTa TpeOyeTcs ydeT TaKuX
(haKTOpOB, Kak COCTOSHHE IOJIOBBIX OPTaHOB KOPOB-JOHOPOB, UX BO3pacT U
YPOBEHb MOJIOYHOH MPOIYKTHBHOCTH.

AKXTyanpHOH 3aaueil ABIsieTcsl pa3paboTka METOJOB MHOTOKPAaTHOTO
UCTIONB30BAaHUA KOPOB-JIOHOPOB M BKIIOYEHHE B IIOCTOSHHOE IOHOPCKOE
CTaJ0 BHIOPAKOBAHHBIX MO XO3SHCTBEHHBIM MPUYNHAM >KUBOTHBIX.

HeratuBHbIM ()aKTOPOM WHTEHCHBHOI'O BEJCHUS OTPACIH MOJOYHOTO
CKOTOBOJICTBA OCTaeTCsl BBICOKMH YpOBeHb BBIOpakoBkH (25-30%) kopoB
JIOWHOTO CTaza, B TOM YUCIIE U KOPOB C BEICOKUM T'€HETHYECKUM MOTEHIHA-
JIoM. BaxxHO# 3amaueil Ipu 3TOM SIBJISETCS BOCCTAHOBJICHUE PENPONYKTHUB-
HOW (DYHKIIMH BBICOKOIIPOJYKTUBHBIX KOPOB C IATOJIOTHEH MOJIOBBIX Opra-
HOB JUIS AJIbHEHIIIEr0 NCIIOJIb30BAHUS MX B KQUECTBE IOHOPOB IIPH TPaHC-
IUTAHTAMX SMOPHOHOB. MHOTUMH yYEHBIMH yCTaHOBIICHO, YTO HApYIICHHUE
BOCTIPOM3BOANUTEIEHOW (YHKIIMH y KOPOB (THIO(QYHKIUS SHIHUKOB, CyO0-
KIMHUYECKUH 3HAOMETPHUT, a TAaKKe MX BO3PACT) HE SBICTCS OCHOBAaHUEM
UCKJIIOYEHHS TaKHUX JKUBOTHBIX M3 YMCIa JOHOPOB. [To MHEHMIO pAna aBToO-
POB, BBICOKONIPOAYKTHBHBIE KOPOBBI ¢ TUHOQYHKIMEH SIMIYHUKOB WM CyO-
KIMHUYECKHIMH SHIOMETPUTAMHU IIO0CT€ HMX BBI3ZOPOBICHUS MOTYT OBITH
HCTIOJb30BaHbI B KAUECTBE JOHOPOB 3MOPHOHOB, 006€CIIeunBaTh ITOJIUOBYIIS-
TOPHYIO peakiuio Yy 91% >KHBOTHBIX, BHIXOJ 5,6 SMOPHUOHOB, PUTOJHBIX K
nepecajike, ¢ IPUKUBIEMOCTRIO 50% [1-4].

C npyroii CTOpOHBI, CYIIECTBYEeT MHEHHE, YTO HCIIOIb30BaHHE KOPOB,
MMEIOIINX MAaTOJIOTHIO PENPOAYKTHBHON CHCTEMBI WIIM BHIOPAKOBAHHBIX IO
BO3pacTy, HelenecooOpa3Ho M3-3a HU3KOW CYNEepOBYISITOPHOIN peakiuu 1
HHU3KOT0 KayecTBa ’MOpHOHOB [5].

[IpoTnBOpEUMBLIE TUTEPATYPHBIC JAHHBIE YKA3bIBAIOT, YTO €IIE OKOH-
YaTeNIbHO HE BBISICHEHO BIIMSIHME BBICOKOW MOJOYHOW MPOJYKTUBHOCTH Ha
Ka4ecTBO M OHMOJIOTHYECKYIO ITOJHOLEHHOCTb W3BJIICYEHHBIX YMOPHOHOB Y
KOPOB-TOHOPOB. [103TOMY HCKITIOUMTENTHHO BaKHBIM YCIOBHEM HHTEHCH-
(pUKaIM MOJIOYHOTO CKOTOBOJCTBA SIBISIETCS KaK MOXKHO OoJiee JIUTEeNh-
HO€ COXpaHEHHE BBICOKOH OIUIOIOTBOPSIONIEH CIIOCOOHOCTH KOpPOB-IOHO-
POB, KOTOpas, B CBOIO OYEPE.b, 3aBHCUT OT HOPMAJIHHOTO TEUCHHUS IEJIOTO
psiAa MpoOIecCOB: TaMETOreHe3a, OIUIOAOTBOPEHHS, IPEHATANBHOTO U MTOCT-
HaTaIbHOTO UX passuths [6, 7].

Leap padoThI: M3YYUTH BIMSHHUE BO3PACTa KOPOB-IOHOPOB, HAJIMYHS
00 OTCYTCTBHUSI Y HUX JIAKTAallMH, a TAKKE YPOBHSI MOJIOYHOW ITPOTyKTHUB-
HOCTH Ha PEaKIMIO MOJMOBYJISIIMY U KaueCTBO SMOPHUOIPOTyKINH.

Marepuaj 1 MeToauka ucciaenopanuii. Oneitsl nposogunu 8 KCYII
«ITnemzaBox «Poccb» BonkoBbicckoro paiiona I['pogHeHCKO# 00acTH.
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B kadecTBe MOHOPOB HCHONB30BAIM BBICOKONPOAYKTHBHBIX KOPOB
YepHO-TIECTPOIl MOPOIBI, B BO3pAcTe OT 2 110 5 JAKTAIlHMi, )KHBOW Maccou
620-650 kT, ¢ ymoeMm mo HamBbIcmIeH makTanud ot 10,5 mo 12,5 TeIC. KT MO-
JoKa, XKUpHOCTBIO 3,89-4,1%. OcemeHeHHE KOPOB-IOHOPOB MPOBOIUIN
TpexXKpaTHO ¢ uHTepBajIoM 10-12 4. OMOPHOHBI MOTyYaly MOCIe HHAYKIHN
noymoBysiiuy npenapatom OCI-Cynep 1 moCIexyonM U3BJICUEHHEM HX
Ha 7-i JIeHs.

W3Bnedenue, OlEHKY, OTTaUBaHME U Mepecajky IMOPHOHOB OCY-
LIECTBISUTM COTJIACHO PEKOMEHJANMUSIM IO TPaHCIUIAHTAIMH SMOPHOHOB B
MOJIOYHOM M MSICHOM CKOTOBOJCTBE [8].

Jlisg u3ydeHus BIUSHHMA BO3pacTa KOPOB-IOHOPOB HA PEAaKIHIO IO-
JUOBYJIAIUN M BBIXOJ AMOPHOHOB, MPUIOAHBIX M Iepecaakd, ObLIO
c(hopMHpPOBaHO 2 TPYIIBI )KUBOTHBIX O 15 roJ0B B KaXkKA0H, KOTOPHIE HMe-
JIM pa3Hblid BO3pacT: 1-s rpynna — JoHOpHI B Bo3pacte 4-5 ner, 2-4 rpynna —
JIOHOPBI B Bo3pacte 6-8 neT.

C menplo ONpEeAeNCHUsI CBSI3M MEXIY HAIMYMEM JHOO0 OTCYTCTBHEM
JIAKTallMK y KOPOB-JOHOPOB M KOJIMYECTBOM XHU3HECIOCOOHBIX 3MOPHOHOB
Ob1TI0 c(HOPMHUPOBAHO ABE TPYIIIEI KOPOB, aHAJIOTOB 10 BO3PACTy, JKUBOH Mac-
ce ¥ (HU3HOJIOTHYCCKOMY COCTOSHHIO MOJIOBBIX OPraHoB. B 1 (KOHTPOJIbHYIO)
IpyIIy ObUTH BKIIFOYEHBI JIAKTUPYIOIINE KOPOBBI, BO 2 (ONBITHYIO) — KOPOBBI,
BBIOpaKOBaHHBIE U3 CTaja (HEJTAKTUPYIOIIHeE), 0 19 TOJNOB B KAXKAOH.

IIpu u3y4eHUN BIMAHUS YPOBHA MOJIOYHOM NMPOTYKTHBHOCTH KOPOB-
JIOHOPOB Ha PEaKIMIO MOJHMOBYJSIIIMHM U KauecTBO SMOPHOHOB ObLIO chop-
MHPOBaHO 3 TpyNIBl KOPOB C Pa3IMUHBIM YPOBHEM IPOAYKTHBHOCTH:
1 rpymma — moHOpel ¢ ymoeM 10,5-11,0 ThIC. KT MOJOKa 3a JaKTaIUIoO;
2 rpymma — ¢ ygoem 11,1-12,0 TeIc. kr; 3 Tpymma — KOpoBHI ¢ yooem 12,1-
12,5 TBIC. KT MOJIOKA 3a JIAKTAIHIO.

Pe3yabrarsl ucciaenoBanmii 1 ux odcy:kaenme. OJHUM U3 Cylle-
CTBEHHBIX IPEUMYIIECTB METOJA TPaHCIUIAHTAllMd 3MOPHUOHOB SBISIETCS
BO3MO>KHOCTH MCIIOJIB30BAaHUS KOPOB B IFOOOM BO3pacTe, B TOM YHCIIE TIOCIIE
3aBEpIIEHMS Y HUX MPOAYKTHBHOTO MEpPHOJa, HO NPH YCIOBUH, YTO OHHU
ABJISIFOTCSI TEHETUYECKH IICHHBIMH JXHBOTHBIMH M HE HMMEIOT IaTOJOTHYe-
CKHX N3MEHEHHH B TIOJIOBBIX OpTaHax.

[Ipu mpoBeneHNM HCclieAOBaHUK OBUIO W3yYEHO BIMSHHE BO3pacTa
KOPOB-TOHOPOB Ha PEAKIMIO MOJHOBYJISIINH M BBIXOJ Y HUX IOJHOLEHHBIX
SMOPHOHOB.

HccnenoBanusiMu ycTaHOBIEHO, YTO BO3pPAcT KOPOB-IOHOPOB HE OKa-
3aJl CYILIECTBEHHOI'O BIMSTHYS HA TaKOW MOKa3aTeNb, KaK KOJIHMYECTBO Ipope-
arupoBaBIIMX >KUBOTHBIX. M3 15 romos B | rpymme (Bo3pacT 4-5 1er) y
11 nonopos (73,3%) Habmronaach MOJIOKHUTENIBHAS peakuus Ha 00paboTKy
®CT-Cynep, B TO BpeMs Kak BO 2 rpymre (6-8 JieT) TakuxX >KUBOTHBIX OBIIO
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Ha 2 ToyIoBHI Ooubie. 13 15 moHOpPOB mpopearnpoBaito Ha TOPMOHAIBHYIO
00paboTky 13 romnos (86,7%).

KonmuectBO 3MOpHOHOB, NMPHUTOAHBIX K IEpecagke y AOHOPOB | u
2 rpymi, cocTaBmio cooTBeTcTBeHHO 48 (51,6%) n 56 (47,4%). B cBsizu ¢
9THM, pa3HHIAa B IIOKa3aTele KOJIMYECTBA 3MOPHOHOB, IOJyYCHHBIX Ha
1 nonoxwurensHOTO MOHOpa, coctaBmia 0,63 >MOpHOHa (COOTBETCTBEHHO
8,45 npotus 9,08), U3 HUX MOJHOIEHHBIX COOTBETCTBEHHO 5,35 (63%) npo-
tuB 4,31 (47,5%).

OnHaKO pa3iuyus MO0 KOJMYECTBY MOJHOLEHHBIX U JIer€HEpHpOBaH-
HBIX SMOPHOHOB, a TaK)Ke HEOIUIOJOTBOPEHHBIX SHIIEKIETOK MEXAY JOHO-
pamu pa3HOTo Bo3pacTa ObUTH CTaTHCTUYECKU HEJIOCTOBEPHBIMHU.

HesnaunTensHOe BIMSHHME BO3pacT OKa3al M Ha YUCIO OBYJALUM Ha
OJTHOTO TOJOKHUTENBEHOTO 10 M3BiIedeHHI0 HoHopa (11,00 B mepBoii rpyme
mpotuB 10,46 — BO BTOpOI), a TakKe HAa CPEIHUI BBIXO]] IOJTHOIICHHBIX M-
OpHOHOB Ha OJHOTO TMOJIOKHUTENBbHOTO AoHOpa (3,20 mpoTus 3,73, cOOTBET-
CTBEHHO). 3aBHCHMOCTH MEXy YPOBHEM PEaKkIHH MOJNOBYISINN Yy KOPOB-
JIOHOPOB M BBIXOZOM OHMOJIOTHMYECKH MOJHOIIEHHBIX SMOPHOHOB yCTaHOBIIE-
HO He OBLJIO.

B xone uccnenoBanuii Oblia onpeiesieHa CBA3b MEXIY HATHUHUEM JTHO0
OTCYTCTBHEM JIAKTAIIUH Y KOPOB-JOHOPOB M KOJIWYECTBOM >KHU3HECIOCOOHBIX
SMOPHOHOB. Pe3ynbTaThl HCCIIeA0BaHHUN ITPE/ICTaBIeHbI B Tabuuie 1.

Tabmmna | — YpoBeHb NONHOBYIISAIMH U Ka4e€CTBO SMOPHOHOB B CBS3H
¢ HaJIMYUeM JIHO0O0 OTCYTCTBHEM JIAKTAILMH Y KOPOB-IOHOPOB

Jlaxktupyro- Henaxtup.
Moxasatemn En. 11e KOPOBBI KOPOBBI
H3M. 1 rpynmna 2 rpynna
(KOHTPOJIBH.) (ombITHAS)
KosnuecTBO 06pabOTaHHBIX KUBOTHBIX TOJL. 19 19
TonoxurensHO NpopearupoBao TOJ. 14 16
Ha OCI'-Cynep % 73,7 84,2
IMomy4eno Bcero SMOPHOHOB H SIATIEKIL. n 124 146
13 HUX Ha | MOJIOKUTENBHOTIO JIOHOPA n 8,86+ 0,84 9,12+ 0,71
B TOM 4HCIie Ha | oHOpa: n 4,40+ 0,52 5,37+ 0,54
MIPUTOHBIX K TIEPECaKe % 49,2 56,1
n 2,71 £0,46 2,70 + 0,43
JIETeHePUPOBAHHBIX % 30,6 316
. n 1,79+ 0,37 1,00+ 0,25
STHIICKIJIETOK % 20.2 123
KonuuectBo 3MOpHOHOB, IPUTOTHBIX
K mepecajike, Ha | obpaboraH. JoHOpa n 3,21+ 0,39 4,53+ 0,47*

W3 nmanupix Tabmunbl 1 BHIHO, 4TO W3 19 JTOHOPOB MOJOXKHTEIBHO
IIpopearupoBaiy MOJMOBYIALMEl HAa MHBEKLUHU Hpenapata 84,2% KopoB
BTOpO# TpymIbl (16 roor). Cpenu NaKTHPYIOMIUX TOHOPOB TIEPBOM TPYTIITHI
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TaKUX >KUBOTHBIX OBIJIO MEHBINE, X KOJIMYECTBO COCTABIIIO 14 TOJOB HIH
73,7%. Ilpum 3TOM BO BTOPOH Tpymme Bcero moiaydeHo 146 smMOpHOHOB n
SIMIIEKIIETOK, YTO Ha 22 OO0NbIIe B CPAaBHEHHUH C JIAKTUPYIOIIUMHU TOHOPAMU
niepBoit rpymnmsl. KommdecTBo SMOpHOHOB M SHIIEKIETOK HA OJHOTO IIOJIO-
KHUTEIBHOTO JIOHOPA y HEJNIAKTUPYIOIINX KUBOTHBIX ObUTO Ha 0,26 Oopiie u
coctaBmio 9,12, mpotus 8,86 y TaKTHPYIOIIUX KOPOB.

Ha onHOro mojioKuTenbHOro J0HOpa BO 2-if rpymme ObUIO MOJTy4eHO
5,37 NpUroAHBIX K Nepecaake SMOPHOHOB, YTO cocTaBmio 56,1%, B TO Bpe-
Msl Kak B 1-# rpynie gaHHbIA nokas3arens Obll MeHblIe Ha 6,9% 1 cocTaBuI
4,40 sm0OpuoHa, T. e. 49,2%. KomuuecTBO M3BICUEHHBIX HEOILIOJOTBOPEH-
HBIX SHIIEKJICTOK HA00OPOT OBUIO MEHBIIE Y JOHOPOB BO 2 IpYIINE, YeM B
1 rpymme (12,3% npotus 20,2%).

OnHako Mo yKa3aHHBIM MOKA3aTeJsIM HE BBISBICHO JOCTOBEPHBIX pa3-
JMYUHA MEXy JTaKTHPYIOIIUMHE U HEJIAKTUPYIOIINMH JOHOPaMH.

JlocToBepHbIE pa3In4Msl MOyYSHBl MEKAY JTAKTUPYIONIMMHU U HEJakK-
TUPYIOUIMMH KOPOBaMH-IOHOPAaMH JIMIIb MO KOJMYECTBY H3BICUEHHBIX
MIPUTOHBIX JJIS TIepecasku SMOPHOHOB B pacuéTe Ha OAHOTO 00paboTaHHO-
ro noHopa. OH ObUI BhIIIE BO 2 TPYIMIIE HEMAKTHPYIOIIMX KOPOB IO CpaBHE-
Huto co 1-it (moiiHble KOopoBhI) Ha 1,3 3MOpuoHa u coctaBui 4,53 NpoTHB
3,21 (P<0,05).

PesynbpraThl McCIEN0BaHUN 110 BIMSHUIO YPOBHSI MOJIOYHOH IPOAYK-
TUBHOCTH JOHOPOB Ha PECAKIHIO IOJIUOBYJIALOWU U KAa4Y€CTBO 3M6pI/IOHOB
IIpUBEJICHBI B Tabmme 2.

Tabmmma 2 — Peaknys MoJMOBYIISALNY M BBIXO] TIOJIHOLEHHBIX SMOpH-
OHOB B CBSI3M C YPOBHEM MOJIOYHOH NPOJTYKTUBHOCTH KOPOB-IOHOPOB

En. Voit 3a makTaIuio, ThIC. KT
Hoxasare waM. 10,5-11,0 11,1-12,0 12,1125
O0paboTaHO TOHOPOB TOJL. 19 22 16
IpopearupoBao rOxL. 17 18 12
Ha MOJIMOBYJIALMIO % 89,5 82,8 75,0
IMomy4yeno sMOpHOHOB n
M ANIEKIIETOK, BCErO 139 165 85
B T. Y. IPUTOJIHBIX K NEpecajiKe n 83 87 42
Tomyseno iiuext. # 5MGp. n 8,17+0,66 9,17+0,67* 7,08+0,74
Ha | MOJIOKUT. IOHOpa
n 4,88+0,53 4,83+0,51 3,50+0,69
B T. 4.: IPUTOHBIX K TIEpECagKe % 60 53 49
n 2,29+0,41 2,59+0,40 2,73+0,45
JIereHepUPOBAHHBIX % 28 28 39
. n 1,00+0,10 1,75+0,33* 0,85+0,29
SIALICKIIETOK % 12 19 12
CpenHee KOIHIECTBO IMOP.,
TIPUTOJHBIX K IIepecake n 4,37+0,45* 3,954+0,41%* 2,624+0,43
Ha | oOpaboTaH. 10HOpa
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YCTaHOBIIEHO, YTO MPH POCTE MOJOYHON MPOAYKTHBHOCTH HaOIIOna-
eTcsl TeHICHIMS K CHIDKCHHUIO YHCiIa OBYJSIIWE B pacuére Ha 1 mosoxwu-
TENBHO TPOPEarrupoBaBIIero Ha 00paboTKy moHopa. Tak, mpm ymoe 10,5-
11,0 TBIC. KT MOJIOKa 3a JIAKTALMIO IOJOKUTEIBHO PEarupoBajlo MOJUOBY-
nsmuet 89,5% noropos, a ipu 12,1-12,5 Thic. kT — 75,0%.

B pacuére Ha 1 MOMOXXUTENHFHOTO MO M3BJIECYECHHUIO JOHOPA C TOBBIIIE-
HHUEM YJIOEB JOCTOBEPHO CHIKACTCSI KOJIMYECTBO SHIIEKICTOK U SMOPHUOHOB.
Ecmn y nonopos ¢ ygoem 11,1-12,0 TbIc. KT MOJIOKA JaHHBIN MOKa3aTeNlb CO-
ctaBisn 9,17 aMOpHOHOB, TO y KOpoB 3 rpymnisl ¢ ynoeM 12,1-12,5 Teic. kT oH
oLt Hike Ha 2,09 u coctasuia 7,08 (P<0,05). BeisBieHo, uTo 00Jice BEICOKHIA
NOKa3aresb M3BJCUYEHHs] NPUTOAHBIX K Iepecajke SMOPHOHOB Takke ObUI y
XKHUBOTHBIX 1 U 2 ombITHBIX rpymi (60 u 53%), B To BpeMs Kak y Hauboiee
MIPOAYKTHUBHBIX JKUBOTHBIX (3 rpyImma) oH Haxoxwics Ha ypoBHe 49%. B nan-
HOH TpyIne KOPOB Ha OJHOTO IOJOKHTEIBHOTO JOHOPA MOIYyYEHO MEHBINE
BCETO MOJTHOLEHHBIX YMOPHOHOB, YTO COCTaBHJIO 3,5 3apoAbIIIa.

Crenyer OTMETHTH JOCTOBEPHO OOJbIee KOJMYECTBO HEOIIONOTBO-
PEHHBIX AWLEKIETOK BO 2 Ipynie JOHOPOB, KOTOpoe cocTtaBuio 1,75 B pac-
YeTe Ha OJHOTO MOJOXKUTEIBHOTO JOHOPA, B TO BpeMs Kak B 3 Tpymre AaH-
HBIN Moka3arens Obu1 MeHbIe Ha 0,9 u coctasun 0,85 (P<0,05).

CpenHee 4ncio 3MOPHOHOB, MPUTOJHBIX K Iepecajke, B pacuére Ha
00paboTaHHOTO JOHOpA TaKXKe OKa3aloCh JOCTOBEPHO HIDKE IO TPYIIIE
KUBOTHBIX C MaKCHMAaJbHBIM YPOBHEM IPOAYKTUBHOCTH. Y KOpOB 3 Tpym-
mel ¢ ygoem 12,1-12,5 Teic. KI' MOJIOKa JIaHHBIM TIOKa3aTellb COCTaBUI
2,62 sm6puona mpotuB 4,37 u 3,95 coorBerctBeHHO B 1 m 2 rpymmax
(P<0,05 B 06oux ciygasix).

Taxum 00pa3oM, MOBBILICHNE YPOBHS MOJIOYHON MPOJYKTUBHOCTH KO-
POB-JIOHOPOB COTPOBO’K/IACTCSI CHI)KEHHEM KOJIMYECTBA MOJHOLEHHBIX M-
6puonos Ha 1,33-1,75.

3akarouenne. TakuMm 00pa3oM, YCTAHOBJICHO, YTO BO3PacT KOPOB-
JIOHOPOB HE OKa3aJl CYyIIECTBEHHOTO BIIMSAHHS Ha YPOBEHB IOJIMOBYIALINN U
BBIXOJ] OMOJIOTHYECKH TOJHOIIEHHBIX SMOpPHOHOB. B TO e Bpems mocro-
BEPHBIE PA3JINUUsl BBISBICHBI MEXY JIAKTUPYIOIIUMH U HEJIAKTHPYIOIUMHU
KOPOBaMH-IOHOPAMH TI0 KOJIMYECTBY HPUTOIHBIX IJIS MMEPECaaKd 3MOpHo-
HOB B pacuére Ha OJHOTO 0O0pabOTaHHOTO JOHOPA, KOTOpOE OBIJIO BEIMIE Y
HEJIAKTUPYIOIIUX KOPOB IO CPaBHEHHWIO C JOWHBIMH KopoBamH Ha 1,3 sm-
6puona u coctasmio 4,53 nportus 3,21 (P<0,05). [ToBbienne ypoBHs Mo-
JIOUHOM MPOAYKTUBHOCTH KOPOB-IOHOPOB CONPOBOXKIAETCS CHUKEHHEM
YPOBHS PEAKIIUU TOJTHOBYJISIMA Ha 7,8-14,5%, a konnvecTBa MOTHOIEHHBIX
smbpronos Ha 1,33-1,75 (P<0,05).
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MWHEPAJIbHBII COCTAB MOJIOKA ITPY BHINAUBAHUU
KOPOBAM M OJIHOT'O KOHIIEHTPATA

M. A. Hapapunckas, O. I'. T'onyuiko, A. U. Ko3unen

PVII «Hayuno-npaxktuueckuii neHTp HanmoHanbHOM akaieMuu HayK
benapycu 1o KMBOTHOBOJACTBY»

r. XXoauno, Pecrry6iinka bemapycs

(Pecniy6nnka benapycs, 222163, yin. @pynse, 11

serovdv@mail.ru)

Kniwouesvie cnosa: 1ioo, xonyenmpam, 6bicOKONPOOYKMUGHbIE KOPOBbL, NO-
mpebHOCMb, MUHEPATbLHYIN COCHAG MONIOKA.

Annomanusn. Ilpu uzyuenuu geinausanus 00HO20 KOHYEHMPAma, NOIY4eHHO-
20 U3 NPUPOOHO20 UCHMOYHUKA apme3uanckoll ckeadcunvl Lllenos ¢ Yeuickoii Pec-
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nyGJluKe, ObL10 YCMAHO6/IEHO NOJ0AHCUMENbHoEe BIUHUEe HA YCEO0EHUEe MAKPOITIEeMEH-
moe6 U IKCKpeyurw ux ¢ MOJIOKOM. Omﬂ/le‘lleHO, umo Ha d)OHe 00CMAMOYHO HU3KOL
obecneuennocmu payuona tiooom u dpyeumu BANCHBIMU MUKPOITIEMEHMAMU 6blnAU-
8aHue U0OH020 KOHYyeHmpama nosviuiaem nepesapumocms MUKPOIIEMEHMOoE U3
KOpMoOe payuoHa.

MINERAL COMPOSITION OF MILK WHILE PIGING
IODINE CONCENTRATE COWS

M. A. Nadarinskaya, O. G. Golushko, A. 1. Kozinets

RUE «Scientific and Practical Center of the National Academy of Sciences
of Belarus on Animal Husbandry»
(Belarus, 222160, Zhodino, 11 Frunze str.; e-mail: serovdv@mail.ru)

Key words: iodine, concentrate, highly productive cows, need, mineral compo-
sition of milk.

Summary. In the study of the evaporation of iodine concentrate obtained from
a natural source of artesian wells Shenov in the Czech Republic, a positive effect
was found on the assimilation of macronutrients and their excretion with milk. It was
noted that against the background of a fairly low availability of ration with iodine
and other important microelements, the evaporation of iodine concentrate increases
the digestibility of trace elements from the feed of the ration.

(Ilocmynuaa 6 pedaxyuro 01.06.2017 2.)

Beenenne. [ToTpeOHOCTE B MUKPO3JIEMEHTAX Y BEICOKOIIPOIYKTUBHBIX
KUBOTHBIX OblIa CKOPPEKTHPOBAHA HCCIIEAOBATEISAMH, JIOKa3bIBAIOIINMHU
YBEJIMYEHUE €€ OTHOCUTEJILHO MOBBIIICHUS! HHTEHCUBHOCTH METabon3Ma U
MOJTyYeHUsI MPOIYKIMHU. ['JTaBHBIM aCIEKTOM M3YYEHHUS MUKPO3IEMEHTHOU
00€CTIeueHHOCTH MOJIOUHOTO TIOTOJIOBBS SIBJISIIACH YCBOSIEMOCTh OCOOEHHO
Ba)KHBIX MHKPO3JIEMEHTOB U3 COJICH, BBOJUMBIX C IPEMHUKCOM WIIH IPYyTUMHA
J100aBKaMH.

VY noBieTBOpeHNE NOTPEOHOCTEH B 10/1€ Y BHICOKOIIPOYKTUBHBIX K H-
BOTHBIX SIBISIETCS aKTyaJdbHOM TEMOIl 0 IPUYKHE BBICOKON PACTBOPUMOCTH
9TOTO AJIEMEHTA U €r0 HECTOMKOCTU B XMMUYECKUX coeluHEeHHAX. OqHaKo
3HaYMMOCTb HoJja B 0OMEHE BBICOKONPOIYKTHBHBIX KOPOB, KaK CTaOMIIH3a-
TOpa HE TOJIBKO BOCHPOM3BOJCTBA, HO OOIIETr0 COCTOSHUS JKUBOTHBIX, 3a-
OCTpsieT BHHMaHHE HCCIEN0BAaTelIed MO0 KOPMIICHHIO W CIICIHAIUCTOB IO
MIPOU3BOJICTBY KOPMOBBIX J00aBOK. M3 nUTEpaTypHBIX HCTOYHHKOB MU3BECT-
HO, 9TO JUIS TTOJIIEPKaHUS B HOPME IIPOIIECCOB OOMEHa BEIIECTB, PETyIUpPY-
€MbIX TOPMOHOM THPOKCHHOM, MOJIOYHBIE KOPOBBI JIOJDKHBI Moy4daTs 0,5-2
Mr Hona Ha 1 kr cyxoro BemniectBa kopma. J[0ka3aHO, UTO IpU BKIIOUYEHUU
KOPMOB C TOWTPOTeHHBIM 3((eKTOM MOTPEOHOCTH B HOJE MOBBINIAETCS 110 2
MT Ha | KT CyXoro Belectsa paruona [ 1, 2].
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Mox ’MBOTHBIE MOTYT IHONy4aTh ¢ BOXOH H MHHEDATbHBIMU 100aBKa-
MH. MoaucThie COCMHEHHs TOPMOHATIBHOTO XapaKTepa BCACHIBAIOTCS 0e3
pacIienyieHus, oCTaJbHbIe (POPMBI BOCCTaHABIMBAIOTCS 10 HOAWUIOB H TIO-
TJIOIIAIOTCA B TaKoil (hopme. YV KBauyHBIX KUBOTHBIX HOIHMIBI BCACHIBAIOTCS
MIPEUMYIICCTBEHHO B PyOIle, a CHIYyT — OCHOBHOE MECTO SHIOTEHHOH CeK-
permn #oma. CBOMCTBO ChIYyTa KOHIIEHTPUPOBATH HOI CIIOCOOCTBYET yaep-
JKaHUIO €T0 B OPTaHHU3ME U CO3JIaHUIO JOMOJHUTENILHOTO pe3epBa HOIUA0B,
He ypamseMbIX Mo4oit [3]. AGcopOLust MPOMCXOAUT TIaBHBIM 00pa3oM B
TOHKOM KHILIEUHHKE. J[JI1 paCTBOPUMBIX HEOPTaHUUECKUX COCTUHEHUI dIie-
MEHTa XapaKTepHO OBICTPOC W IOJHOC BCACHIBAHHE MPH MOCTYIUICHHH HUX
depe3 MepopaIbHO MM MTyTeM MHrassiumid. Moamas! 910 fenaior Gosee HH-
TEHCHBHO, YeM O/, CBSI3aHHBIN C aMHHOKHUCTIOTaMHU [3, 4].

YCTaHOBIIEHO, YTO HOA HEOOXOAWUM IS KU3HEACATEITHEHOCTH MHOTHX
MHKPOOPTaHU3MOB, B TOM YHCJE IEJUTIOJIO30JIUTHIECKON MHUKPOQIOPHL,
HaCeJIIONIeH MUIeBaPUTEIbHBIN TPAKT KBAYHBIX KUBOTHBIX. M3 KpOBH HoX
MIPOHHUKAET B Pa3lIMYHBIC OPTaHBI M TKAaHHU B BUAC HOANPOTCHHOB, YaCTHIHO
JCTIOHUPYETCS] B JUMHAAX. B KPOBM JKUBOTHBIX CONEPKUTCS OKOJIO
15 Mkr/100 mi #oxa (B mrasme 5-7 mxr/100 mur). 3uHaunrenpHas dactb (17-
60%) 3agepxuBaeTcs B IMIUTOBUAHON XKeyese, TNie OH BKIIOYAETCS B CHHTE3
TEPOUIHBIX TOPMOHOB. OCHOBHAsI PoOJib HoJ/la 00yCIIOBI€HA €r0 MPUCYTCTBH-
€M B COCTaBe TOPMOHOB IUTOBUIHOM kene3sl [3, 6, 7].

Mo BIIEISETCS M3 OpraHM3Ma TIIaBHBIM 06pasoM ¢ Mouoii. Comep-
JKaHUE 9TOTO MUKPOAJIEMEHTAa B KPOBH MOXET XOPOIIIO KOPPETUPOBATH C €T0
KOHULEeHTpauuel B Moue [4]. OgHako no gaHHbIM A. X€HHUTa, YpOBEHb HoJa
B KPOBH JICPXKUTCS B IMMOCTOSTHHOM PAaBHOBECHH, U30BITOK KOTOPOTO SKCKpe-
THpYeTCs 00paTHO B MUIEBAPUTENBHBIN TpakT [3]. BeigeneHue ona Takxe
MIPOUCXOTUT C MOJIOKOM, OToM M KanoMm. ConepkaHue 1Homa B KOPOBBEM
MoIoke Konebneres B npeaenax 0,072-0,136 MKr/m u B 3HAYUTEIHHOH CcTe-
[IEHU 3aBHCUT OT €ro MOCTYIUIEHUs] ¢ KOpMOM. B MoJ03uBe KOHLIEHTpauus
fona Beime B 3-4 pasa [1, 8].

V nakTUpYOMUX KOPOB HEAOCTATOK HOJa MPUBOIUT K TOPMOKEHHIO
MePEeBAPUMOCTH THUTATEIHHBIX BEIIECTB M CHIKEHUIO MOJIOYHOW MPOIYK-
THBHOCTH, OCOOEHHO MPOIIEHTA JKUPa B MOJIOKE.

KommeHcarust HeocTaTka MUKPORJIEMEHTa B PAlOHAX TPATUITHIOHHO
OCHOBBIBAETCSl HA WX BBEJACHUH B HEOPTraHMYECKOW (opMe B COCTaBEe CYJIb-
(aToB, kKapOOHATOB, XJIOPHIOB, PochaToB. M3BECTHO, UTO HEOPraHUICCKHE
(opMBI OHMOTEHHBIX 3JICMEHTOB SIBIIIOTCS JOCTATOYHO AarpEeCCHBHBIMH U
HECOBMECTHMBIMH B PSJIC CIIyYaeB MEXIY COOOM.

BHocuMblIi B paliioHbl )KUBOTHBIX HOAMI Kajusl — BECbMa HECTOHKOE
coemuHeHue. J[ns ero BHECCHHUS B MPEMHKC U COXPAHCHUS CTAOMIbHOCTH
TaKoe BEIIECTBO TPEOYET NOMOJHUTEILHONW CTAOWIU3AIMHA M YCTOMYUBOCTH
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CTPYKTYPBI K PACTBOPEHHMIO M OKHCICHHMIO. MOAMCTBIH KalHii, KOTOPBIH BBO-
JUTCSI B IPEMUKCHI B HANMEHBIIEM KOJIMYECTBE M HANOO0JIee TSHKENIO pacipe-
JETSIETCS, UCTIONIB3YETCs 10 3TOH MPUYMHE KaK KOHTPOJIBHBI KOMITOHEHT.
ITpu cMemmBaHMT TOTOBOTO MPOAYKTa B Pa3HBIX YyCIOBHAX XPAaHEHUS C pa3-
HBIMH (popMaMu APYTHX MUKPORIEMEHTOB OH MOXKET BCTYNAaTh B PEAKIIUH
OKHCIICHHSI, CHIDKAIOIMMH HE TONBKO €ro (pakTHYeCcKyro aKTHBHOCTb, HO H
BBI3bIBas 3aBEJOMBII Ie(UINT 0 HOAy B yKe cOalaHCHPOBAHHOM IO MHK-
pO2JIEMEHTHOMY COCTaBy mpemukce [7, 9].

Hcnonp3oBanue pa3HbIX (GOPM CTaOMIM3AIMK HOoAa ¢ MOMOLIBIO Oel-
KOB M CHHTETHYECKUX KOMIIOHEHTOB BO MHOTOM NPHBOAMT K yJOPOXKAHUIO
MIOJIy4aeMOoro MpOAYKTa WM HEBO3MOXXHOCTH €ro CMELIMBaHHUA B MHKpO-
KoNu4ecTBax. BeTepuHapHble HHBEKIIMM MUKPOAJIEMEHTOB C COAEpKaHUEM
B HUX H0/1a 3a9aCTyI0 HCTIOJIB3YIOT KaK (DaKTOp YITyUIICHHS TMOKPBITHS JKU-
BOTHBIX B BeTepuHapHo# npaktuke [10, 11].

Heas padorpl: nzydeHwe >(PGEKTUBHOCTH BBOAA JXKUIKOH HOTHOM
J00aBKHU B PAIIMOHBI BEICOKOIIPOIYKTHBHBIX KOPOB.

Martepuan u MeToauKa HccaeqoBaHusA. [ m3ydyeHus >pQexTus-
HOCTH CKapMJIMBaHUS HOJHOTO KOHILEHTpaTa ObUI MPOBEAEH HayYHO-XO-
3siicTBeHHbIN onbIT B PJIVII «KogmroArpollnem3Onuray CMOIEBHYICKOTO
paiioHa MuHCKOH 00iacT Ha BBICOKONPOAYKTHBHBIX KOpPOBaxX YEPHO-
NECTPOM TOJIITUHU3UPOBAHHOW MOPOJbI BO BTOPYHO TPETh JIakTauuu. Jlis
uccie0BaHui ObUI0 c(OPMHUPOBAHO JIBE TPYIIBI KOPOB 110 MPUHIHUITY Tap-
aHAJIOTOB CO CpeaHel kuBod Maccoit 550-650 xr mo 25 rojioB B KaXJO0M.
Paznnune B KOpMIIEHHH COCTOSUIO B TOM, YTO XKMBOTHBIM || ombITHOH rpym-
IIBl C €KETHEBHBIM ITOCHUEM CKapMJIMBAJIH HOIHBIN KOHLEHTPAT B KOJHMYeE-
ctBe 40 MJI Ha TOJIOBY B CYTKH JI0 TOJIHOTO OITyCTOLIEHHs HOmiIoK. KoH-
TpoJibHas TpymIa go0aBKy Hona He morpebisa. [IponommkuTenbHOCTD He-
CJIEZIOBaHUI COCTaBWIIA: MPEABAPUTENbHBINA 1Tepros — 10 mHel, OmbITHBIN —
80 mHew.

Br160op 103upoBKH OBIT OCHOBAH HA CPEIHEM KOJIMYECTBE HoJla B KOP-
Max HPEeANpHUATHS U B KOMOMKOpPME COOCTBEHHOTO MPOM3BOJICTBA C YUETOM
TpeOOBaHNS HOPMATHBHOW JOKYMEHTAIlMHd BXOISMIETO B HEr0 IpeMHUKca
CTaHAAPTHOU pPeLeNTyphI.

ConepxaHue MUHEPAJIbHBIX BEIIECTB B KPOBH, MOJIOKE M KOPMax OIIpe-
nemsutn B yenoBmax YO «Burebekas opaena «3Hak [loderay rocynapcTBeH-
Hasl akajieMus BeTepuHapHoi Meauiusel»y HUW npuknagHol BeTepuHapHOI
MEJIMIIUHBI ¥ OMOTEXHOJIOTHH T10 TIPHHSTHIM JUISl OTIPE/ICJICHNS] METOJJUKAM C
HCIIOJIb30BaHUEM aTOMHO-aJICOpOIMOHHOT0 aHanmu3aropa MI'A — 915.

[TpoOb1 MOJIOKA HA MUHEPAJIBHBINA COCTaB OTOMPAIH OT 5 KOPOB, HaXO-
JSIIUXCSA Ha IEpBOH TPETH JIAKTAIlMM, Yepe3 MecCsIl MOoCie BhIIauBaHUS 10-
0aBKM M 110 OKOHYaHUH BBOJIa J0OABKHU B €XKEJAHCBHBIH PAaLMOH.
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JlobaBka KOopMOBasi HONHBIM KOHIIGHTpPAaT H3TOTOBIEHa B Yemickoi
Pecrryomke xommanmeit SOLCA u mpeacTaBisier co0oif OECIBETHYIO JKHA-
KOCTh C XapaKTepHHIM HOIHBIM 3allaxXOM U COJIOHOBaTBIM BKycoM. JKumkas
MHUHEpajibHas J00aBKa TMONydYeHa ITyTeM J0ObMM W3 CcKBaxkuHBI llleHOB
rmyouHOM 329 M, mocie pa3KKeHHS BOJOH IperHa3HadeHa Ui BBOIA B
PALHOH CeNBCKOXO3HCTBEHHBIX JKUBOTHBIX M IITHIBI B KAYECTBE MPHUPOI-HOTO
UCcTOYHUKA #onma. [lobaBka MpH XpaHCHHH HE TEPSACT CBOMX OHOJIOTM-YECKUX
CBOMCTB M COXPAHSIET MPEKHIOI0 KOHIICHTPAIIHIO HO/Ia B ¢TUHUIIC 00bheMa.

ConiepkaHrie MUHEPAIBHBIX BEIIECTB B KOPMOBO# Mo0OaBKe HOIHBIN
KOHIICHTPAT COCTaBIsIeT MI/J: Kanmbiwst — 2360, Hatpus — 12123, marHus —
693, kanus — 198, nonsl ammonust — 96,97, bukapoonatos — 92,0, xene3o —
32,11, mapranna — 1,85, 6pomugos — 80,0, xmopumo — 26700, Woaumaos —
87,86, HurparoB — <0,2, aurpuroB — <0,015, cynmedpaTtoB — <20, kobanpTa —
0,724, menu — 0,0348, nunaka — 0,539, cenena — 0,117.

Pe3yabraTsl ucciaenoBaHuil U ux odcy:kaeHue. bbuin npoaHaausu-
POBaHBI XO3SHCTBEHHBIE KOpPMa, BXOJSIINE B COCTAaB paIlioHa, Ha COIepiKa-
HUE MMATATEIbHBIX BEIIECTB, BKITIOYAs HOJI.

B panmone mpu NeTHe-MAaCTOMITHOM COACPKaHUH Y KOPOB CO CpeIHe-
CyTOUHBIM yroeM 28 i1 Ha | kr cyxoro BeniectBa (CB) mpuxoaunocs 10,3-
10,7 MIxx o6menHo# snepruu, 140-139 r ceiporo npotenHa, 92-90,6 T ne-
peBapumoro mporenHa. COrlacHO HOpMaMm OTMEYEH 3HAYUTENIbHBIN HeJ0-
CTaTOK caxapa B palMOHE >KMBOTHBIX, COJEP)KaHHWE KOTOPOTO TOKPHIBAIO
MOTPeOHOCTH B HEM TOJIBKO Ha 60%.

[Ipr 3UMHE-CTOMIOBOM CONIEPXKAHUU ITIOTPEOHOCTH BBICOKOIPOIYK-
THUBHBIX KOPOB CO CPETHECYTOYHBIM yI0eM 26 J1 MOJIOKAa B HEPTHH, CYXOM
BEIIECTBE U MPOTEHUHE yIOBICTBOPSUTUCH MPAKTHUSCKH MOTHOCTRIO0. Ha 1 kT
CB mpuxomunocs: 10,5-10,4 M/l oomenHoit sHeprun, 140,3-138,7 T chI-
poro mpotenHa, 92,0-90,7 r mepeBapuMoro nporerHa. deumuT rerkomnepe-
BapHUMBIX YTIICBOJOB OBUI HA TOM JK€ YPOBHE, KaK IPH JICTHE-TACTOUIIHOM
kopmieHnu (44%). ObecnieueHHOCTh KUBOTHBIX KJIETYaTKOH OBIIa B KOJH-
YECTBE, COOTBETCTBYIOIIEM MOTPEOHOCTSIM KUBOTHBIM, C YUETOM TOTO (hak-
Ta, 9YTO y KOHTPOJIHHBIX KOPOB HAOIIOJANICS HEOCTATOK CHIPOH KIIETYATKH B
pa3mepe 8,9%.

ITokazarens moTpeOHOCTH B HoJe TIO pa3HbIM HCTOYHUKAM COOTBET-
CTBYeT JocTatoyHo y3komy mpeneny 0,8-1,4 mr/ xr CB cormacHo HOpMam
BACXHMUIT (1985) [13] u mvopmam b. [I. Kanprumkoro (1985) [1] — 0,8-
2,0 mr/kr CB. lannsie H. U. JleGenena [12] cBUAETENBECTBYIOT, YTO MUHH-
MAaJTBHBIH TIpee TOTPEOHOCTH B 3TOM MHUKPOAJIEMEHTE JOJDKCH OBITh BBIIIIC
1-1,2 mr/kr. ConepxaHue 3TOr0 MUKPOAJIEMEHTA B HAIIIEM JICTHEM PallOHE
KOHTPOJBbHBIX KOPOB cocTaisuio 0,73 MI/Kr cyXoro BEIIECTBA, a C YYETOM
no06aBieHus HOQHOTO KOHIeHTpaTa coorBeTcTBOBasIO 0,88 Mr/kr CB. Ilytem
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pacuera OBUTO YCTaHOBJEHO, YTO 3a CYeT M00aBKHM #HoAa ITOKPHIBAIOCH
10,6% B #ome ans KakgOTO )KMUBOTHOTO B CYTKH IPH KOHIIEHTPAINH B OJ-
HOW mo3upoBke 3,87 mr Hoxa.

[Ipu 3uMHE-CTOMIOBOM COAEpKaHUH 33 CYeT KOPMOB Ha | KT Ccyxoro
Bemiecta 0,73 Mr #ioga ¢ mobaBieHHEM HOIHOTO KOHIIGHTpaTa obecredeH-
HOCTBH HOJIOM XHBOTHBIX BBIpocia 1o 0,86 mr/kr CB. YcraHoBneHo, 9TO 3a
cYeT HOJTHOTrO KOHIICHTpATa KHUBOTHBIC MOJIyYMIId 3,5 MT #oja, 4To 0e3 yde-
Ta floxa 3a cueT kopmoB (0,42 mr) coctaBuio 16,8%.

ObecnieueHHOCTh KajblueM, 1o gaHHbiM BACXHWIT (1985), nns ko-
pOB moikHA cocTtaBisaTh 6,1 r/kr CB, Torma kak mo manHeiM benHUIKa
(1992) — 7,8 r/kr CB. Ilo manubiM b. JI Kampuunkoro (1985) [1], npenenst
00eCIICUCHHOCTH UMEIOT y3Kuil muama3oH 4,9-5,2 r/kr CB. o pekomenna-
musm H. W. Jle6eneBa (1990) [12], oOecriedeHHOCTh KalbIEeM JODKHA CO-
craBisath 5,0-7,0 r/kr CB. B netHem pammoHe KOpoB comepxaiock 6,2 T
KaJbIHA, TIPH 3UMHE-CTOMIIOBOM CONEpKAHWU Ha | KT CyXOro BelIecTBa
MPUXOIMIIOCH 5,2 T. TO CBUIETEIBCTBYET O TOM, YTO OCTPOTO Ne(HIINTA B
9TOM Ba)KHOM MaKpORJIEMECHTE )KHBOTHBIC HE UCTIBITHIBAIIH.

ITotpednocTs B docdope, mo Hopmam BACXHUII u benHUNK, co-
crasisier 4,4-5,2 r/kr CB, Torja kak MUHUMaJIbHBIM OIPaHUYEHUEM YPOBHS
¢docdopa B parponax kopos, mo gaHHeiM A. Xennwura (1976) [3], sBuoch
2,9 r/kr CB, xoTopas MOKpbIBaJaCh HE MOJHOCTBIO, OCKOJIBKY €ro MpHXo0-
JIHIIOCh B JieTHeM parone 2,8 r/kr CB, B 3uMHeM parmone docdopa co-
nepxainock 2,7-2,8 r/kr CB.

YpoBeHb Maruus B JeTHEM pauuoHe coctaBui 10,3 T, 4TO IPEeBHICUIIO
JAHHBIE, PEKOMEHTyeMbIe JUIS TOKPHITHS oTpedHocTel, Ha 1,6-1,9 r/kr CB
(BACXHMWIL, 1985 u benrHUMK, 1992). Coxepxkanue MarHus B 3UMHEM
pauuoHe coctaBuio 7,8 T.

KommgectBo HaTpusi, coCTaBHBIIEE B HAmleM JIETHEM pallHOHE
3,13 r/kr CB, NONHOCTBIO COOTBETCTBOBAJIO MOKPHITHIO MOTpeOHOCTEH 2,4-
2,7 r/kr CB.

O0ecneyeHHOCTh MEABI0 OJDKHA COOTBETCTBOBATE 8-12 mr/ xr CB.
B mamewm netHem parmone oHa coctaBwia 7,8 mr/ kr CB, a B 3umMHeM —
9,6 mr/kr CB.

CorynacHO TOPOTOBBIM KOHIIEHTPAIIUSAM XUMHYECKHX JJIEMEHTOB B
kopMmax H. A. YpazaeBa u cotp. [14], cogepxaHue IIMHKA B KOPMax paIfo-
Ha JOJDKHO BXomuTh B mpenen 20-60 mr/kr CB, 4roObl He BO3HHKaia 00-
JIe3Hb, CBS3aHHAS C THIIOMHKPO3JICMEHTO30M. YPOBEHb IIMHKA B HAIIEM
JIeTHeM panuoHe Haxoxawicst Ha yposHe 40,2 mr/ kr CB u B 3umnem — 41,9-
42,8 r, YTO COOTBETCTBOBAJIO JIMIIIb MUHUMaJIbHOM rpanune no b. JI. Kanb-
nunkomy (1985) [1] u H. U. Jle6enery (1990) [12] st nmokpsiTHs noTpeo-
HOCTEH BBICOKOIPOIYKTUBHBIX KOpPOB. Kopma panmona Hamiei TeppuTopuu
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YacTO UCTIBITHIBAIOT HEJOCTATOK IMHKA W MapraHIla, OJHAKO COTJIACHO JaH-
HBIM I10 BOSHUKHOBEHHUIO OTKJIOHEHHUH ¢ OOJBITUM HEJOCTATKOM 3TOTO MHK-
po3ieMeHTa o0Hapy>KEHO He OBLIO.

YpoBeHs Mapraana B kopmax B npeneinax 20-60 mr/kxr CB obecmeun-
BaeT HOPMAJIFHOE T€UCHHUE (PHBHOIOTHIECKHUX MPOIIECCOB B OPTaHU3ME XKU-
BOTHEIX. OIHAKO coOJNep)KaHWE MapraHla B HAIIUX HCCIEJOBAaHUAX OBLIO
HEJIOCTaTOYHBIM JUISl TIOKPBITHSI MOTPEOHOCTEH BBICOKONPOIYKTHBHBIX JKH-
BOTHBIX. CorylacHO 00OOIIEHHBIM MOKa3aTeIsM NOTPEOHOCTh B Maprasile
40-80 mr/ xr CB, npu ypoBHe B yieTHeM paruone 34,8 v/ xr CB u Ha HuX-
Heil rpanuiie B 3uMHeM 44,5-44,8 mr/kr CB.

Conepxanue kobanbTa B JeTHeM panuone coctapuio 0,62 mr/kr CB,
a B 3umHeM — 0,80-0,82 mr/kr CB, 4To B cpeHEM MOKPHIBAJIO TOTPEOHOCTh
BBICOKOTIPOYKTUBHBIX KOPOB B 3TOM MHKPOJJIEMEHTE.

CopeprkaHue celieHa B palliOHaX HOPMHPOBAJIOCH B OCHOBHOM B TIpe-
nemax 0,1 mr/xr CB pamuoHa, 9TO CYHTAIOCH MOPOTOBBIM 3HAYCHHUEM IUIS
obecrieueHns YCTOMIUBOCTH TPOTUB 3a00JIEBaHUI CEJICHOBON HEIOCTaTOY-
HOCTH. B HEKOTOPHIX ciIy4asx ypoBeHb celieHa moBoamics 1o 0,2 mr/kr CB,
ormeueHHbsd y b. JI. Kamprumkoro (1985) u H. U. Jlebenera (1990). Co-
JepKaHue celicHa B JieTHeM panuone coctaBmwio 0,06 mr/kr CB u B 3uMHeM
patmone — 0,082 mr/kr CB.

CHexTp MUHEpalbHBIX BEIECTB B MOJIOKE UMEET MOCTOSHHBIN COCTAaB,
H3MEHEHHE KOTOPOro MOXKET OBITh CBHUIETEILCTBOM O MOBBIILIEHUH YKCKpe-
LIMM OCHOBHBIX MAaKpO- W MHKPOAIJIEMEHTOB IO/ BIHMSHHUEM 3K30T€HHBIX
(dakTopoB (medunuTa WK W3OBITKA MHHEPAIBHBIX BEIIECCTB B PAIHOHE).
BBenenne MuHEepanbHON HOOABKH B PAlMOH BBHICOKOMPOMYKTHBHBIX KOPOB
MTOJIOXKUTEIBHO OTPA3MIOCh Ha MHHEPAJHbHOM COCTaBe MPOAYLHPYEMOTO
MoJI0Ka (Tabiuia).

Tabnuua — MuHepasbHbIA COCTaB MOJIOKa KOPOB

yepe3 MeCI] MOCTIE BHIMAUBAHUsL | Yepe3 3 Mecsla Mocje BhIanBa-
Tokazarenu HOJIHOTO KOHIIGHTpaTa HHsl HOJTHOTO KOHIIGHTpaTa
| 1l | Il
Kanpiwii, r/in 1,134+0,011 1,202+0,052 1,400+0,033 1,400+0,03
Docdop r/n 1,53+0,013 1,550,042 1,12+0,23 1,08+0,18
Maruuit, /1 0,598+0,12 0,614+0,25 0,573+0,08 0,54240,01**
Kanuii, r/n 1,64+0,020 1,670,027 1,55+0,028 1,60+0,021*
Harpuwit, r/1 0,567+0,026 0,68+0,03** 0,493+0,006 0,505+0,006*
Mapraser, MKMOJITb/JT 0,502+0,054 0,783+0,059** 1,237+1,66 1,308+0,96
Mean, MKMOITB/IT 14,99+0,016 12,56+0,007 10,67+1,79 14,42+3,12
TuHK, MKMOJB/T 17,87+0,08 28,76+0,175* 37,340,016 44,34+0,007
Wox, mr/n 0,092+0,001 0,087+0,002* 0,071+0,002 0,084+0,005
KobaybT, MKMOJIB/JT 0,100+0,071 0,127+0,059* 0,132+0,071 0,125+0,059
Cernen, Mr/n 0,010+0,01 0,098+0,02 0,067+0,005 0,0603+0,003
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Moz, cornacHo IaHHBIM MHOTHX HCCIIE0BaTeNeH, Yepes TeppOm/IHbIE
TOPMOHBI OKa3bIBAET JOCTATOYHO OLLYTHMOE BINSHHUE HAa YCBOCHHUE KAJIbIHA
B OpraHU3Me >XMBOTHBIX [3]. XMMHUYECKHA aHATN3 MOJIOKAa KOPOB IEPBOU
TPETH JAKTAIlMHM Yepe3 MECSIl MOCiIe CKapMIMBAHUS CBHUIETEIHCTBYET 00
YIy4IICHAN TE4YeHHss OOMEHa KaJlbIWsi B OPTaHW3ME >KUBOTHBIX, KOHIICH-
TpaIHst KOTOPOTO YBEIMYMWIACH B CPAaBHEHUH C KOHTpOJIEM Ha 5,9%. AHanm3
MOJIOKa M0 OKOHYAHMIO MEepHoja MoeJanus 100aBky Ha (pOHE CMEHBI palu-
OHa W (PU3HOJIOTHUECKOTO IIMKJA CBHIETENBCTBYET, YTO CYLIECTBEHHBIX
N3MEHEHH HE YCTaHOBJICHO.

Konuentparus gpochopa B MOTIOKE KOPOB MPH 0TOOpE Mpod uepe3 Me-
csIl ToelaHusl JOOABKU CYLIECTBEHHO HE W3MEHMNIACh, CTOMT JIMIIb OTMe-
TUTh HEKOTOPOE IMPEBbINICHHE OMOXUMHYECKOT0 HOpMAaTHBa MO 3TOMY MakK-
poanemenTy. Ilo oKOHUaHMM TIepHOJa MCCIEIOBaHUH YCTAHOBIEHO CHIDKE-
HHUE KOHIEHTpauuu Gocdopa B MOJIOKE KOPOB B CPABHEHHU C KOHTPOJIbHBI-
MH oOpasamu Ha 3,5%.

KonmuecTBO Maruust B MOJIOKE KOPOB IOJIOTIBITHBIX TPYIIIT XapaKTepH-
30Bajlach JOCTATOYHO BBHICOKMMH IOKA3aTENSIMH B CPABHCHHU C OMOXMMH-
YeCKUM HOpMaTHBOM. CkapMimBaHHE 100aBKHM B T€UEHHE MEPBOTO Mecsla
BBI3BAJIO TOBBIIICHHE YPOBHS MarHus B MOJIOKE OIBITHBIX KOpPOB Ha 2,7%.
JanpHelimee ckapMiIMBaHUe JOOABKH OKa3ajlo MPOTHUBOIOJIOXKHOE BIUSHHE
Ha ypOBEHb MarHus B MOJIOKE KOPOB, OOECIIEUMB CHIDKCHHE COJCpIKaHMs
MakpodsiemenTa Ha 5,4%. /lanHblil 23QpeKkT MOKHO OTHECTH K TOMY (aKTy,
YTO YCBOGHUE MAarHusi MOTJIO OBITh OFPAaHUYEHO.

Conep>kaHue HaTpUSI B MOJIOKE KOHTPOJIBHBIX KOPOB OBIJIO B TIpe/enax
CpemHero 3Ha4eHUss OMOXMMHYECKOH HOPMBI, TOT/Ia KaK BhIIIaMBaHHE OHO-
J00aBKH B TEUCHUE MECSA CIIOCOOCTBOBAJIO MTOBHIIIICHUIO YPOBHS HATPHS B
oOpasmax mMoioka Ha 19,9%. C TedeHHeM JaKkTallid KOJIMYECTBO HATPHS B
MOJIOKE TOJOMBITHBIX KOPOB HMMEET TCHICHLHUIO CHIDKEHHS, YTO MOXKET
OBITh CBsI3aHO ¢ paboTOIl OydhepHOl crcTeMBI OpraHu3Ma KHUBOTHBIX. OntHa-
KO B MOJIOKE OITBITHBIX KOPOB YPOBEHb HAaTpHs ObLI BhImIe Ha 2,4% OTHOCH-
TEJIbHO KOHTPOJISL.

AHanu3 KOHIIEHTpAIMU MapraHia B MOJIOKE KOHTPOJIbHBIX KOPOB CITy-
CTsI MECSIII JIAKTAI[MH CBUJIETEIBbCTBYET O TOM, YTO OHa Oblila HWKE MHUHH-
MaJbHOW TPaHMIBI OTHOCHUTENFHO HOpMmatuBa Ha 16,3%. BrimanBanme B
TeueHne Mecsna J00aBKu 00ECHeunsio TOBBIIICHHE MapraHia B MOJIOKE
OTIBITHBIX KOpPOB B 1,5 pa3a Ha ()OHE CyNIECTBEHHOI'O CHWI)KEHHMS COZIEpKa-
HUSI YPOBHS 9TOTO MHKpO3JIeMeHTa B KpoBU. OKOHYaHUE NepHo/ia UcCieo-
BaHWH XapaKTepU3yeTcs YBEIUUCHHEM COJEPXaHHs KOJIMYEeCTBA MapraHia
B MOJIOKE MOJOTIBITHBIX KOPOB C Y4ETOM CMEHBI cOCTaBa KOPMOB M (hU3HO-
JIOTHYECKOT0 IIEpHOo/ia Y )KUBOTHBIX. OTMEUYEHO, YTO B MOJIOKE KOPOB, MOTY-
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YaBIIUX BCE TPH Mecsma A00aBKy, YPOBEHb MapraHia OBUT BBIIIE, YeM Yy
KOHTPOJIBHBIX JKUBOTHBIX Ha 5,7%.

KommgecTBo Mean B MOJIOKE MOJOIBITHBIX KOPOB, COTJIACHO JTAHHBIM
K. K. T'opbatoBoii [15], MOkeT HAXOOUTHCA B JOCTATOYHO B IIMPOKOM JIHaIa-
30He (1,88-11,3 MKMOnb/1). MecsiuHOEe BBHIITaBaHUE MHUHEPAIBHOHN JT00aBKH
CHOCOOCTBOBANIO TIOBBIIICHUIO KOHIEHTpanuu Meau Ha 16,2%. Ilo oxoHdua-
HUM BBITIAMBAHUS WOJHOTO KOHIICHTPATa YCTAHOBIICHO, YTO KOHIICHTPAIUS
Menu yBenuuuiack Ha 35%. M3yueHne Menn kak OMOaKTHBATOpa OOMEHHBIX
MPOIIECCOB MPHUBETIO MHOTUX YUCHBIX K MHEHHUIO, YTO MEXIYy HOJIOM U MEIBIO
CYIIIECTBYET MOJOKUTETHHBIN METa0OTNIECKUN CUHEPTH3M.

YpoBeHb ITUHKA B MOJIOKE U MOJIO3MBE KOPOB UMEET JOCTATOYHO IIH-
pOKHe Tpeenbl B 3aBUCHMOCTH OT T€OXUMHUYECKHUX 30H U YCBOSIEMOCTH
MHUKpO3JIeMeHTa opraHu3MoM kopoB. ['opGaroBoit K. K. ormeueno, dro
mpenes OMOXUMIYECKOW KOHIIEHTPAIIMH STOT0 MHUKPO3JIEMEHTa COCTABIISACT
45,9-68,9 mMxmonb/n, Torga kak H. A. KieiiMeHoB [4] oTMedaeT TpaHHUIIBI
7,65-15,3 mxMons/n. JlaHHas pa30ekka MOKa3hIBACT, YTO IKCKPEIHUs IIUHKA
C MOJIOKOM MOJKET MMETh Psii Pa3HBIX IPHUYHH. Y CTaHOBJICHO, YTO Uepes
MeCSI TONYYeHHUsI ¢ KOPMaMH palioHAa HOTHOTO KOHIIEHTpaTa YpPOBECHb
[IMHKA B MOJIOKE KOPOB IIPH JOCTATOYHO OTPAHUUECHHOM €T0 MOCTYIUIEHUH C
parmoHoM moBeIckiIca B 1,62 pa3a B CpaBHEHHH C KOHTPOJIBHBIMH PE3yiib-
TaTaMH. YPOBEHb I[UHKA MO0 OKOHYAHHM BKJIIOUCHHUS B PAI[HOH YKHBOTHBIX
HWOHOTO KOHIIEHTpATa B MOJIOKE KOPOB OBLI BBIIIIE KOHTPOJIBHBIX 00pa3ioB
MoJioka Ha 18,9%.

Conepxanue Ko0abTa B MOJIOKE KOPOB M3MEHSETCS B JIOCTATOYHO Y3-
KOM JUara3oHe KaK JUIl MOJOYHOTO CKOTa B IIEJIOM, TaK M YIS BBICOKOIIPO-
JQYKTHBHBIX JKUBOTHBIX, OJTHAKO €r0 KOHIIGHTpAIHs CKOpee CBHUACTEIHCTBYET
00 00ecIeueHHOCTH M MTOTPEOHOCTEH KUBOTHOTO U HOCHT CKOpee PEeKOMEH-
JyeMoe 3HaYeHUe, YeM OpHeHTHPOBOYHOE. Hi3kast 00eceYeHHOCTh panuoHa
KOpPOB KOOQJIBTOM MPH JICTHE-MACTOUIIIHOM COJICPYKAHUH CIICACTBCHHO BBIpa-
3WJIach OTHOCHTEIBHO HU3KHAM COJIEpKaHWEM KoOajabTa B MOJIOKE KOPOB B
MIEPBYIO TPeTh JakTamud. OQHAKO OTMEYEHO, YTO BBHITAMBAHUE HOIHOTO KOH-
[IEHTpaTa B TAKOW CJIOXKHBINM MEPHUOJT 10 00ECTICUSHHOCTH OpraHn3Ma KoOab-
TOM CIIOCOOCTBOBAJIO TIOBBIIIEHHIO €r0 YpPOBHS B MoJioke Ha 27%. Cmena
parviona u (pU3HOJOTHYECKOTO MEPHO/Ia OKa3ajla Ha OpPraHu3M KOPOB HEOTHO-
3HaYHOE 3HAUEHHWE, OJHAKO TPEXMECSIYHOE BhIMaWBaHUE JOOAaBKH CIIOCOO-
CTBOBAJIO CHIDKCHHUIO YPOBHS KOOQJIbTa B MOJIOKE B CPAaBHCHHH C KOHTPOJIb-
HbIMU cBepcTHHLIAMU Ha 5,3%. [lockosbKy 104 HE OKa3bIBaeT aHTarOHUCTH-
YeCKHX BO3/IeHCTBHI HA 0OMeH KoOaibTa, JaHHbIH 3 dexT MoxeT ObITh 00y-
CJIOBJICH JPYTHMU COCTABIISIOIIUMH HOTHOTO KOHIICHTPATA.

MeTtabonuueckue MpPEBpaIlICHHs HOAa, W3YYCHHBIC paHES YYCHBIMH,
ObUTM HAIpaBIICHBI HA WCIOJIB30BaHUE OJHOTUITHON KOHIICHTPALMU COJICH

206



HEOpPTaHMYECKOTOo XapakTepa (fomat Kajplus, HogaT Kaiuus, HoAuy Kannsi 1
ap.). N3ydyenne 3¢ HheKTHBHOCTH BIMSHAS TPUPOIHOTO HOTHOTO KOHIICHTP-
aTa, 00raToro W APYTUMH OMOJOTHYECKH AKTHBHBIMH MHKPOXJIEMEHTAMH,
OTKPBUIO HOBBIC IIETIM B3aMMOACUCTBHS U YCBOCHHUS HONIa OPTaHU3MOM XKU-
BOTHEIX. OTMEUEHO, YTO IPH HOBBIIICHUN CKapMJIMBAaHUSA HOJa KOPOBaM B
BHZIC TOAHOTO KOHIIEHTPATa, €r0 SKCKPENHrs ¢ MOJIIOKOM depe3 MecsI] Iocie
HayaJla UCCIIEZIOBAaHMI CTajla HUKe KOHTPOJIBHOIO pe3ynbTaTta Ha 5,8%.

ITocne TpexmecsiuHOTO CKapMJIMBaHUs HOJHOTO KOHLEHTpATa B MOJIO-
Ke KOPOB YPOBEHb HOJa MOBBICWICS B CPaBHEHHH CO 3HAYEHHEM B MOJIOKE
KOHTPOJIbHBIX KUBOTHBIX Ha 18,3%. Ilpu aHammM3e NaHHBIX MO COACPKAHUIO
1i0/1a B MOJIOKE 32 BECh OIBITHBIN MEPHOJI YCTAHOBJICHO, YTO C T€YCHUEM
JIAKTallii YPOBEHb HOJa B MOJIOKE KOPOB CHHXAETCSI B CBSI3U C OOJIBIIUM
pacxolIoM ero OpraHu3MOM Ha METa0OIMIECKHE e B KOHTPOJIBHOM TPpyII-
e Ha 22,8%. OTOENEHO CTOUT OTMETHTH HOJOXHUTENBHBIA A(P(PEKT BBOIU-
Moif 100aBKH, KOTOpast HE TOJIBKO yIOBIETBOPHIIA TIOTPEOHOCTH OpraHU3Ma
B 9TOM MHUKpPODJIEMEHTE, HO B 00ecIeuniia pa3HUIly ¢ MPEeIbIIyIIIM MToKa3a-
TeneM Ha 3,5%. bonee Hu3Kas KOHLEHTpaUUs oJa B MOJIOKE OMBITHBIX KO-
POB MOXET MMETh MPSIMYIO CBSA3b C MOCTYIDICHHEM OpOMa, KOTOPBIA MOXKET
COKpalaTh KOHIIEHTPAIMIO STOTO MHUKPOXJIEMEHTa B KPOBH, a 3HAYHUT U B
MoJioke [6, 16]. SIBHBIM MOATBEPKIEHUEM 00€CTIEYEHHOCTH OpTraHU3Ma KHU-
BOTHBIX MOZIOM B YCIIOBHSIX MOCJI€ MHTEHCUBHOTO TIEpUO/Ia JTAKTAI[UH SIBJISI-
€TCsl YPOBEHb KOHIIEHTPAIMU 3TOTO MHUKPOIJIEMEHTa B MOJIOKE KOPOB. Y
KOHTPOJBHBIX KOPOB KOHIIEHTpalus CcHu3miach Ha 22,8%, Torma Kak B
OMBITHOM IpyTIe CHUKEHNUE COCTABUIIO TONBKO 3,4%.

TecHast B3aMOCBS3b CEJICHA W HOJa B OpPraHU3ME JKUBOTHBIX HMECT
OTpakeHHE B €r0 KOHIEHTpAaHUH B MOJoKe. C y4eToM JOCTaTOYHO OrpaHU-
YEHHOW OOCCIICYCHHOCTH paIlFiOHa YXMBOTHBIX CEJICHOM YCTaHOBIICHO, YTO
[0 OKOHYAaHWH CKapMIIMBAaHUSA HOIHOTO KOHIIEHTpaTa KOpPOBaM YpPOBCHB
ceneHa B Mojioke cHuswiIca Ha 10%. JlaHHbBIA MOKa3aTeab CUYMTACTCS JIMIIb
OPHEHTHUPOBOYHBIM, TTOCKOJIBKY KOHIIEHTpPAIUS CEJIeHa B MOJOKE HaxOJH-
JIaCh Ha JIOCTATOYHO HU3KOM YPOBHE. DTO MOXET CIYKUTh OPHEHTHUPOM
WCTIONIb30BaHUS TaHHOW JTOOABKH, T. K. €r0 BIMSHHE TPU TIOCTATOYHO BBICO-
KOM ypOBHE B palliOHE HE U3YYEHO.

3akuiioueHne. YCTaHOBJICHO, YTO BBITIAMBAHWE HOJHOTO KOHIIEHTPATA,
M3TOTOBJIEHHOTO HAa OCHOBE WCIIOJIG30BaHUSI BOJBI U3 apTE3UaHCKON CKBAYKH-
HBI, CIIOCOOCTBOBAJIO OOOTAICHUIO PAllMOHA HE TOJNBKO MPHPOIHBIMU HOMH-
JIaMU, HO ¥ IPYTHUMHU MUKPOIJIEMEHTaMH, XJIOPHIAMU 1 OUKapOOHATAMH.

OTMEYEeHO MOJIOKUTENbHOE BIUSHUE HAa KOHLEHTPALUI0 MaKpodJie-
MEHTOB B MOJIOKE >KMBOTHBIX MpPH BBIMAUBAHUUA MOAHOTO KOHLIEHTpATa KO-
pOBaM B MepUOJI NEPBON TPETH JIAKTALIUH.
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JlokazaHo, 4TO TMPOJOIDKUTEIHHOEC BBEJCHHE HOTHOTO KOHIICHTpaTa
OKa3bIBACT MOJIOKHUTEIHHOE BIMSHIEC HA MHUKPOSJIEMEHTHBIH COCTaB MOJIOKa
TIpU MUHUMAJIBHOM COJIEP)KAaHUH TAKOBBIX B CYTOYHOM PaIlHOHE.
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BJIMSHUE BBOJHOI'O CKPEHIMBAHMSI HA MOJIOYHYIO
MHNPOAYKTUBHOCTB KOPOB HEPHO-IIECTPOU ITIOPO/IbI

A. K. I1aBiens

YO «I'pogHeHCKuil rocy1apcTBEHHBIHN arpapHblii YHUBEPCUTET»
r. I'ponHo, Pecnybnuka Benapych

(Pecnybnuka benapycs, 230008, r. I'poaHo, yi. TepenrkoBoii, 28
e-mail: ddau@ggau.by)

Knroueswvie cnosa: monounas npoOykmugHOCHb, KOIUHECMBO dicupa u benka,
cepsuc-nepuood, Kosgguyuenm koppenrsiyuu, peHmadenbHoCcmb.

Annomauusn. Monounas npooykmueHocms Kopog % Kpognocmu no 2onumu-
Ham Oblia evlule, yem Yy HUCMONOPOOHLIX JHCUGOMHLIX NO NEPEOU NAKMayuu Ha
116,1 ke unu 2,3%, no emopotu naxmayuu — na 333,1 ke wiu 6,3% u no mpemveti —
na 589,1 ke unu 10,8%. Konuuecmeo monounozo scupa y Kopog uepHo-necmpoil
nopoovl OblIO MeHbule, YeM ) NOMECHbIX —JICUBOMHBIX NO NEpPEoll NaKmayuu Ha
6,1 ke, no emopoti na 17,0 ke u no mpemveti aakmayuu — Ha 20,6 ke unu coomeem-
cmeenno na 3,2; 5,8 u 10,3%.

Ipooonxcumenvhocmo cepsuc-nepuoda no 2 u 3 1akmayusim y Kopos % kpoe-
HoCcmu no eonwmunam ovina 6oavue na 5,1 u 6,2 OHA NO CPABHEHUIO ¢ YUCONOPOO-
HbLMU JICUBOMHBLMU.

Tpubviis, noryyennas om peaiu3ayuu MOoIoOKa y NOMECHbIX HCUBOMHbBIX, OblLId
sviute Ha 2558,6 muic. pyb., a ypogeHvb peHmMadenrbHOCmU e20 NPouU3800Cmed Ha
12,4 n. n. u cocmasun 35,8%.

INFLUENCE INTRODUCTORY CROSSING ON DAIRY
EFFICIENCY OF COWS OF BLACK-MOTLEY BREED

A. K. Pavlenya

El «Grodno State Agrarian University»

Grodno, Belarus

(Republic of Belarus, 230008, Grodno, ul. Tereshkova, 28
e-mail: Gdau@ggau.by)

Keywords: milk yield, fat and protein, service period, the correlation coeffi-
cients profitability.

Summary. Milk production of the cows on Y krovnosti Holstein was higher
than in purebred animals the first lactation at 116.1 kg, or 2.3%, on the second lac-
tation at 333.1 kg, or 6.3% and the third in 589.1 kg or 10.8%, the amount of milk fat
in cows black and white breed was less than the local animals the first lactation of
6.1 kg, according to the second at 17.0 kg and the third lactation by 20.6 kg or re-
spectively 3, 2%, 5.8% and 10.3%. The duration of the service period of 2 and 3 of
lactation in cows % krovnosti of Holstein was higher by 5.1 and 6.2 days compared
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with purebred animals. Profits derived from the sale of milk from local animals was
higher by 2558.6 thousand. Rubles, and profitability of its production by 12.4 per-
centage points to 35.8%.

(ITocmynuna 6 pedaxyuio 02.06.2017 2.)

Beenenne. VIHTEeHCUBHBINA IyTh Pa3BUTHS MOJIOUHOTO CKOTOBOJCTBA
MOTpeOoBajJ OT CENEKIMOHEPOB YCKOPEHHOTO KaueCTBEHHOTO COBEpIICH-
CTBOBAaHMS CYIIECTBYIOIIUX U CO3/IaHMS Ha MX 0a3e HOBBIX JMHUH, TUIIOB 1
TIOPOJ, SABIAIOIINXCS O0siee MPOSYKTHBHBIMU M COOTBETCTBYIOIINMH TPeOo-
BaHMAM BpeMeHH. Ha COBpeMEHHOM 3Tare pa3BUTHS MOJIOYHOTO CKOTOBOJ-
CTBAa TPOUCXOIMUT COBEPUICHCTBOBAHME IIOPOJ MOJIOYHOTO HANPaBICHUS
TIPY MCIIOIb30BAaHNH BBICOKOIIPOIYKTUBHBIX TIOPOJ MHPOBOTO TeHO(POHA, 1
B YaCTHOCTH TOJIITHHCKOHN MTOPOABI, KOTOpas 00JagaeT BEICOKOH OOMIIBHO-
MoJI0uHOCTRIO [1, 2, 3, 4, 5].

Heas padoTsl: u3y4uTh 3GQEKTUBHOCTD IPUMEHEHHUSI BBOJIHOTO CKpe-
ITMBaHUA NIPU COBEPIICHCTBOBAHUM NMPOJYKTHUBHBIX Ka4eCTB MOJIOYHOTO CKO-
ta B KCVYII «I'He3H0» Bomkosricckoro paiiona I'poaHeHckoi o0macTu.

Marepnan U MeTOAHMKA HcciaeqoBaHuil. J[11 M3ydeHUs BIUSHUS
MPUINTHSA KPOBU TOJIITHHCKON MOPOJBI HA MOJIOYHYIO MPOTYyKTHBHOCTH
kopoB B KCVII «['He3HO» OBLIM OTOOpaHBI IBE TPYIIIHI )KHBOTHBIX METO-
JIOM TIap-aHaJIoOroB, KOPOBBI YEPHO-TIECTPOIl MMOPOABI M MOMECH %2 KPOBHO-
CTH TIO TOJIITHHCKOI nopoze. CxeMa omnbITa IpeicTaBieHa B Taduune 1.

Tabmuna 1 — Cxema npoBeieHHS OMbITa

['pymIis! )HUBOTHBIX KonuyectBo rosos IMopona, KPOBHOCTH
KonTponbHas 12 YepHOo-HIeCTpast YUCTOIIOPOIHAS
OmnebiTHas 12 Y2 KpOBHOCTH IO T'OJIITHHCKOH Iopoje

Kak BHIHO M3 CXeMBI OIBITA, B KOHTPOJBHYIO TPYIIy OBLIO B3SATO
12 ro0B KOpOB YEPHO-TIECTPOI! TOPO/IBI, B ONBITHYIO 12 HUBOTHBIX Y2 KPOB-
HOCTH TI0 TOJIITHHCKOW mopoje. OToOpaHHbIE >KMBOTHBIC JIAKTHPOBAIN HE
MeHee Tpex JakTaiuii. Bozpact nepBoro orena 0611 B ipezenax 26-27 mec.
IIponomKUTETPHOCTE JTaKTalMU cocTaBmia He MeHee 295-300 mHeid.
Bce MBOTHBIE HAXOJWINCH B OJMHAKOBBIX YCIIOBHSI KOPMIIEHHS U COAEP-
*aHus. B uccrnenoBaHMAX H3ydanach MOJIOUHAs HMPOAYKTUBHOCTH KOPOB,
KOJIMYECTBO MOJIOYHOTO JKHPa U KOA(PGHUIMEHT MOJIOYHOCTH KOPOB.
[Tosyuennbie naHHBIE 00pa0aTHIBAIINCH OMOMETPHYECKH C HCIOIB30-
BaHWEM KOMIThIOTEpHOU mporpammbl EXcel. Ha ocHOBaHWM MPOTYKTHBHO-
CTH XHMBOTHBIX IO TPEThEH JAaKTaMU OBUIa pacCUWTaHa SKOHOMHYECKas
3¢ (EKTHBHOCTH MTPOU3BOJICTBA MOJIOKA ¥ KOPOB PA3IIMYHBIX TeHOTHIIOB.
Pe3yabTaThl HcCIeI0BAHUI U UX 00cy:KIeHHe. BaXHBIM (akTopoMm,
BJIMSIIOIINM Ha KOHEYHbIE PE3yJbTaThl JESTEIEHOCTH MOJIOUHBIX (QepM, sB-
JISieTCs MOPOJHBIN COCTAaB JKUBOTHBIX. [IJI1 KOMIJIEKTOBAHUS CTaJa HY>KHBI
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JKHBOTHBIE C BBICOKMM T'€HETHYECKUM MOTCHIIMAIIOM, IIPUTOTHBIC JJIS TIPO-
MBIIIUTEHHON TexHonornu. Hambomee momHO 3THM TpeOOBaHUSAM OTBEUaeT
CKOT YepHO-TIecTpoi moposl. OH OTIIMYASTCS BRICOKOW MOJIOYHOM MPOIYK-
TUBHOCTBIO B COYETAHMH C XOPOIIMMH MSCHBIMH KadeCTBaMH, IIPHUTOJI-
HOCTBIO K MAIIMHHOMY JOCHHIO, BHICOKOW aKKIMMAaTH3AIMOHHON CII0CO0-
HOCTBIO, JISTKOCTBIO OTEJIOB M XOPOIIEH KU3HECTIOCOOHOCTHI0 HOBOPOXKICH-
HBIX TEJIAT.

B Hammx ucciaenoBaHUsSX U3ydaigach MOJIOUHAS! MPOYKTUBHOCTD Yep-
HO-TIECTPBIX UYHUCTOMOPOJHBIX KOPOB U JKMBOTHBIX Y2 KpPOBHOCTHU IO
TOJIIITUHCKOHM Topoe (Tabnuua 2).

Tabnuma 2 — XapaKTepucTHKa KOPOB PAa3IHYHBIX TEHOTUIIOB IO BEIIH-
yuHe yaos 3a 305 nHel naktanuu, Kr

N | maxTarus Il makranus 1 naxranuys
o

o Tloposa, KPOBHOCTh ‘f +m X +m ‘f +m

YepHo-niecTpast YUCTOIO-

pomHas 5131,7+63,8 5320,6465,4 5456,8+65,2

Y2 KpOBHOCTH 110

o 5247,8+61,2 5653,7+68,3** 6045,9+81,9%*
TOJIIITHHCKOH Hopoze

** paznuuus oocmoseprvt P < 0,01

W3 aHanu3a NaHHBIX TaOJMIBI 2 BHIHO, YTO Y2 KPOBHbIE TIOMECH 10
TOJIITHHCKOM HOPOZe MO MepBOi JTaKTAMK MIPEBOCXOIMIN YEPHO-TIECTPBIX
cBepcTHHII 1o ynoro Ha 116,1 xr nmm 2,3%.

Bo BTOpyro nakramuio yAod BO BceX Tpymmax OblI Oonblie, 4eM B
niepByto. [ToMecHbIe KMBOTHBIE IPEBOCXOAMIM CBOMX CBEPCTHHI MO BEJIHU-
YHHE yJ0s BO BTOpYO JakTanuoo Ha 333,1 kr umu 6,3%, pazauuus 10cTo-
Bepusl (P<0,05).

Crenyer OTMETUTD, YTO HanboJiee BEICOKHME YAOHM OBUIM Yy >KMBOTHBIX
10 TpeThel NakTauuu. Tak, y YMCTONOPOJHBIX OHU cocTaBmin 5456,8 kr, a
y moMecHbIX 6045,9 kr u ObuH Boilze Ha 589,1 kr wiam 10,8% (P<0,01).

[TosmyueHHbIE JaHHBIE TOKA3bIBAIOT, YTO Y KOPOB Y2 KPOBHOCTH IIO
TOJIITHHAM HamOoJiee 3aMETHO HAYMHAET MPOSBIIATHCS MX MPEBOCXOJCTBO
10 YZOI0 KO BTOPOI M TPeThel JaKTaI|H, I/Ie MOJIOYHAS MPOIYKTUBHOCTD Y
HUX BBIIIIE YeM Y YUCTOIIOPOAHBIX Ha 6,3-10,8%.

CopepkaHue Xupa B MOJOKE SBISETCS Ba)KHBIM IPHU3HAKOM CEJIeK-
LM, KOTOPOMY YAEIseTcs OOJIbIIOe BHUMAHHUE TIPH YIIYyUIIEHUH MOJIOYHOTO
ckota. JlaHHbIEe 0 )KHPHOMOJIOYHOCTH NPE/ICTAaBJIEHBI B TabiuIe 3.

Kax BHIHO M3 MONydeHHBIX PE3yIbTATOB, B MEPBYI0 JAKTALUIO MO-
MECHBIE JKUBOTHBIE YCTYMaIH MO )KUPHOCTU MOJIOKA CBOUM CBEPCTHMIAM Ha
0,02 n. . Bo Bropyto nakranuio >XMBOTHBIE KOHTPOJILHOM I'PYNIIbI yCTyIa-
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m Ha 0,07 1. 1. CBOMM CBEpCTHHIIAM W3 BTOPOH TPYMITHI (pa3iddusi JOCTO-
BepHbl P<0,05).

B TpeThio JaKTamWio YHCTOMOPOAHBIC )KUBOTHBIE IPEBOCXOIIIH T10-
MECHBIX KOPOB IO COZIepKaHHIo kupa B Monoke Ha 0,02%.

Tabmuna 3 — XapakTepucTHKa KOPOB Pa3IMYHBIX T€HOTHIIOB MO CO-
JepKaHMIO JKUpa B MOJIOKE, %o

N | maxkranus I nakranus 11l naxranus
. /11 ITopona, KpOBHOCTH X i m X i m X i m
1 | epHo-nectpas uncrorio- 3,73+0,02 3,68+0,01 3,66+0,02

poaHas
2 | 72 KPOBHOCTH HO rOIIITHH- 3,75+0,02 3,7540,02* 3,640,02
CKOi1 Iopozie

* pasauuus docmogepuvl P < 0,05

He MeHee BakHBIM IOKa3aTesleM MOJIOYHOMN MPOAYKTUBHOCTH SIBIISET-
Csl BBIXOJI MOJIOUHOTO >kupa (Tabmuma 4). 3To MHTErpUpPOBaHHBIA MOKa3a-
Tenb, KOTOPBIA BKIIOYAET B ce0s KaK yIoH, TaK U COAep)KaHHE )KHUpa B MO-
JIOKE.

Tabmuua 4 — XapakTepucTHKa KOPOB Pa3IMYHBIX T€HOTUIIOB IO BbI-
X0y MOJIOYHOTO XKHpa, KT

N | maxrarys Il makranus 1l maxranus
o — — —
/n Topoxza, kposiocTe X+m X+m X+m
1 | ‘lepHo-mectpas aucromo- 190,743,6 195,943,8 199,6+3,9
poxHast
1
2 | “2xpoBHocTH 0 196,8+3,7 212,943,9 220,2+4,1
TOJIITUHCKOU Hopoae

W3 naHHBIX TabIMIBI 4 BUIHO, YTO B NIEPBYIO JIAKTAIIMIO Y KOPOB Yep-
HO-TIECTPOH TOPOJBI KOJIMYECTBO MOJIOYHOTO >KHpa OBUIO MEHBIIE, YeM Y
ITOMECHBIX JKUBOTHBIX Ha 6,1 Kr, Bo BTOpyIo JakTanuio Ha 17,0 xr, cooTBeT-
crBeHHO Ha 3,2 u 8,7%.

s TpeTheil JaKTanuy XapaKTepHO YBEIWYEHHE BBIXOJIa MOJIOYHOTO
JKHpa JJIS BCEX TPYMII KUBOTHBIX. [10JyKpOBHBIE KUBOTHBIE MO TOJIITHH-
CKOIl Mmopoje UMENU MPEBOCXOACTBO MO JAHHOMY INPHU3HAKY HaJl CBOMMU
cBepcTHULIAMU U3 nepBoi rpymnmnsl Ha 20,6 xr unu 10,3%.

HccnenoBanus nmokasany, 4TO B TEYEHUE TPEX JIAKTALMM BBIXOJA MO-
JIOYHOTO KMpa ObUI OOJIbIE Y TIOMECHBIX )KUBOTHBIX 10 CPAaBHEHHIO C YH-
CTOIOPOJIHBIMH, YTO CBS3aHO C O0Jiee BEICOKHM Y0EM Y KOPOB.

Jlis ompeneneHuss MHTEHCUBHOCTH MCIHOJB30BAHUS KOPOB BO BpeMs
JIAKTAI[MX PACCUUTHIBATH KO3(DPUIIMEHT MOIOYHOCTH, KOTOPBIA MOKAa3bIBa-
€T, CKOJIBKO ITOJy9IE€HO MOJIOKa OT KOPOBBHI 3a JMakranuio Ha 100 kr >xuBoit
Maccel. CHHTAIOT, YTO KOJIMYECTBO MOJIOKA, ITOJyIEHHOE OT KOPOBBI 32 JaK-
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TaIuIo, TOJHKHO OBITh Oosbmie B 10-11 pa3 ee xxuBoit maccel. Koappumment
MOJIOYHOCTH KOPOB OIpEACISLIN MO TEePBOM M TpeTheil JaKTalusM Mocie
B3BEIIMBAHM )KHBOTHBIX (TabyMIIa 5).

Tabnuna 5 — KoappunueHT MOJOYHOCTH KOPOB PA3IUYHBIX TCHOTH-
OB, KT

| maxranus Il nakranus
Ne TTopona, KpoBHOCTH v T
wn PO, KP Xtm Xtm
1 YepHo-1iecTpasi YUCTOMOPOTHAS 970,7+10,4 981,2+10,6
2 Y2 KDOBHOCTH 10 TOJIILITHHCKOM TIOpOJIe 990,8+10,1 1039,24+11,2**

** pasnuuus oocmoseprvt P < 0,01

Pesysprarhl pacyeToB nokasanu (tadbauua 5), 4To 00e TpyIIbl KUBOT-
HBIX OTHOCSITCS K MOJIOYHOMY THIY HpoayKTHBHOCTH. Ko3(duimeHt mo-
JIOYHOCTH TIO TIEPBOW JIAKTAI[MH y MOMECHBIX KMBOTHBIX OBLT MEHBIIE Ha
20,1 xr. [lo TpeThell TaKTaMU y YUCTOMOPOAHBIX KUBOTHBIX OH COCTaBUJI
981,2 xr, y momecHBIX KopoB 1039,2 kr, uro Oombie Ha 58 kxr wim 5,9%.
Takum 00pa3oM, IOMECHBIC KXHBOTHBIC 0OJiee MHTCHCHBHO HCIOJIB30BaH
CBOM SHEPreTHYECKHEe Pecypchl W MHUTATENFHBIC BEIIecTBa KopMa Ha obOpa-
30BaHUE MOJIOKA.

B nammx wuccienoBaHUSIX H3ydanach MPOJOKATENBHOCTh CEPBUC-
Meprojia y KOPOB € PA3IMIHBIM TeHOTUNIOM. ONTUMAaTbHAS TPOJOIHKUTEIb-
HOCTh CEPBHC-TIEPHOA COTJIACHO 300TEXHUYECKUM HOPMaM JIOJKHA OBITh B
npenenax 60-80 muei. [IpogOKUTETFHOCTh CEPBUC-TIEPHOIA Y U3YUAEMBIX
KUBOTHBIX IpECTaBJIeHA B Tabuuie 6.

Tabauna 6 — [IpogoKUTEIBHOCTh CEPBUC-TIEPHOA Y KOPOB Pa3HBIX
T€HOTHUIIOB, JHEN

N | maxrarus Il makranms | |l makramus
o — — —
/i Ilopona, KpoBHOCTB X i ) X i m X i )
1 YepHo-TIecTpasi YUCTOIOPO THAS 90,3+1,2 92,5+1,3 93,6+1,5
2 }2 KpOBHOCTH 110 TOJILITHHCKOH IOpojie 92,1+1,3 97,6+£1,4* 99,8+1,6*

* pasauuus docmogepusl P < 0,05

Ilo naHHBIM TaOIMIBI 6 BUIHO, YTO B MEPBYIO JAKTAIMIO CAMBI KO-
POTKHIi cepBUC-TIEpHOA OBbLI y YEepHO-NIECTPbIX KOpOB. PasHuia mexay
CBEPCTHHUIIAMU PYTo# rpynmsl coctaBuina 1,8 must nmm 2,0%.

Bo BTOpYIO JaKTaIMIO CEPBHUC — IIEPUO/] YBEJIIMYUIICS BO BCEX TPYyIIax
TI0 CpPaBHEHHIO C NepBoi. Pa3Huma Mexy rpynmnamu coctasmia 5,1 gHs nin
5,5% (P<0,05).

B Tperblo JlaKTanMio MPOJODKUTENBHOCTh CEPBHC-TIEPHONA Y KOPOB
BTOpOU rpymmsl Obuta Gonblre Ha 6,2 qus (P<0,05). Kak mokasanu pe3yinb-

213




TaThl HCCIICIOBAHUH, IPOJOIDKUTEIFHOCTE CEPBHC-TIEpHOia OblIa OomblIe y
MTOMECHBIX KUBOTHBIX.

Ha ocHOBaHMY NOJTy4EHHBIX TOKAa3aTENeH MOJIOYHON IPOAYKTUBHOCTH
1 BOCIIPOM3BOANTEIBHBIX KAaueCTB >KUBOTHBIX OBUIM paccuuTaHbl K03 ¢u-
IIUEHTHI KOPPEILSIINY, TaHHbIC IPUBEICHBI B TAOIHLE 7.

Tabmuua 7 — KoaddunueHTsl koppensiuu nokaszaTeiaeid MOJIOYHOM
MIPOAYKTUBHOCTH U BOCHPOHM3BOIUTEIBHBIX KAYECTB KMBOTHBIX Pa3IHYHBIX
TEHOTHIIOB

No IToposa, KPOBHOCTh
0 /;1 TokazaTenu YepHo-TiecTpast Vs KPOBHOCTH I10
YHCTOIOPOTHAST TOJIIITHHCKOM MOpOJIe
1 Y 1oii — conmeprKaHme XKupa B MOJIOKE 0,115 0,056
2 Y 10ii — KOJIMYECTBO MOJIOYHOTO KHUPA 0,688 0,875
3 Y 10ii — IPOAOIKUTENBHOCTD CEPBHUC- 0138 0,148
nepuoza

Pe3ysprarel pacyeroB nokasanu (tabiauua 7), 9TO Y YHUCTOMOPOIHBIX
JKUBOTHBIX HAOJIOMACTCS HE3HAYMTENIbHAS IOJOKUTENIbHAS B3aUMOCBSI3b
MEXAY YAOeM U cojaepikaHueM >xkupa B mosioke (r=0,115) u ynoem u mpo-
JOJDKUTENFHOCTRIO cepBuc-niepuoaa (r=0,138). Mexay yaoeMm U conaepka-
HHEM MOJIOYHOTO XHpa YCTAHOBIIEHA BHICOKAS MOJOXKHUTEIbHAS KOPPETSAIIUs
r=0,688. Crnegyer OTMETUTb, YTO y MMOMECHBIX >KUBOTHBIX TAKXKE€ BCE MOKa-
3aTeNl KOPPEJSIIUN TOJIOKUTENbHE. OJXHAKO B3aMMOCBS3b YAOS C COIEp-
YKaHWEM JKHAPa B MOJIOKE M CEPBHC-TICPHOJIOM OYCHb HEBBICOKAs M COCTaBIIS-
er 0,056 u 0,144 coorBercTBeHHO. BMecTe ¢ TeM HaOIrOIaeTCsl BBICOKAS
KOPPEIAIH MEXITy YIOEM U coiepikaHiueM MoJIOYHoTO kupa =0,875.

ITpoAyKTHBHOCTb JKUBOTHBIX SIBJISICTCS BaXKHEUIIIMM (DAKTOPOM 3KOHO-
Muueckoit apdekruBHocTH oTpaciu. OHa ONpeAeNseT B 3HAYUTENLHON Me-
pe XapakTep U CTEICHb U3MEHECHHUS BCEX TMOKa3aTesiell IKOHOMHUYECKOH 3-
(hEKTUBHOCTH MOJIOYHOTO CKOTOBOJICTRA.

Pacuer sxoHOMHUECKOH 3((EKTHUBHOCTH NMPOU3BOACTBA MOJIOKA IIPO-
BOJIMJICS TIO TI€HAM, CJIOKMBIIUMCSI B XO3SHUCTBE HA MEPHO]] MCCIIET0BaHUH,
C Y4eTOM MPOAYKTHBHOCTH KHBOTHBIX TI0 TPEThEH JIAaKTallMK (B PYOJSIX IO
JICHOMEHAIHHN).

PesynbraThl pacuera SKOHOMUYECKOH 3P PEKTHBHOCTU MPOU3BOJICTBA
MOJIOKa MoKa3anu (Tabnuua 8), 9To y KOPOB %2 KPOBHOCTH IO TOJIITHHAM
yIIO MOJIOKA B TiepecueTe Ha Oa3UCHYIO JKUPHOCTH ObLI BhIIIE HA 5,6 1. B
CBSI3H C 3TUM CeOECTOMMOCTh MOJIOKA CHH3MIAch Ha 33,9 ThIC. py0. u cocra-
Bmia 336,5 Teic. py6. [Ipy onMHAKOBO# 3aKyNOYHOM IIEHEe Ha MOJIOKO, KOTO-
pas coctaBmia B 2015 1. 456,9 Thic. py0., y KOPOB ONBITHOM TPYMIIBI OBLIO
MoJTy9eHo Ha 2558,6 ThIC. py0. O60bIle TPUOBITH, YEM Y YHCTOTIOPOTHBIX.
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YpoBeHb pPEHTAOECNBPHOCTH MPOW3BOJCTBA MOJIOKA, INOJYYEHHOTO OT
KOpPOB 2 KPOBHOCTH IO TOJIITHHAM, cocTaBui 35,8% u ObLT BBIIE, YEM y
YHCTOTIOPOIHBIX KUBOTHBIX Ha 12,4 1. 1.

Tabmmma 8 — DOxoHOMIUYecKas 3()(HEKTHUBHOCTH NMPOMU3BOICTBA MOJIOKA
Y KOPOB Pa3JIMYHBIX TCHOTUIIOB

En-ua YepHo-necTpast Y2 KPOBHOCTH 11O
ITokazarenn o

u3Mep. YHCTOMOPOTHAS TOJIIITHHCKOM TOpPOJIe
Y noii oT 1 KOpoBEI KT 5456,8 6045,9
CpeHHil IPOLIEHT KHUpPa % 3,66 3,64
KonnuectBo Molioka 0a3ucHOM 1 555 611
JKHPHOCTH
CebecTonMocTh 1 11 MOJIOKa THIC. pyO. 370,4 336,5
TIpon3BOJICTBEHHBIE 3aTPAThI THIC. pyO. 20557,2 20557,2
Llena peanuzauuu | 11 MosIOKa THIC. pyO. 456,9 456,9
Beipyuia ot peammsaman mpo- |6 25358,0 27916,6
IyKIHH
[pubsuTh THIC. pyO. 4800,8 7359,4
YpoBeHb peHTa0eNbHOCTH % 23,4 35,8

Takum 00pazoM, HCIOIB30BATE B XO3SIMCTBE OBIKOB-TIPOM3BOAUTEINCH
TOJIITHHCKOHM TOPOABI 5dKOHOMUYECKH BBITOHO H IIEIecO00pa3Ho, YTO MO03-
BOJIIET CHU3UTH C€0ECTOMMOCTh MPOAYKINHU Ha 8,2% W MOBBICUTH yPOBEHB
penTabenbHOCTH MoJioka Ha 12,4 1. 1.

3akaioyeHue. Mojo4yHas NMPOAYKTUBHOCTH KOPOB Y2 KPOBHOCTH IIO
TOJIIITUHAM ObIJIa BBIIIE, YeM Y YUCTOMOPOAHBIX KUBOTHBIX TI0 TIEPBOMU JaK-
tanuu Ha 116,1 xr wnu 2,3%, no Bropoit maktanuu Ha 333,1 xr wim 6,3% u
o TpeTbedd Ha 589,1 kr uam 10,8%, KOIMYECTBO MOJIOYHOTO JKUpPa Yy KOPOB
YepHO-TIECTPO MOPOJBl OBUIO MEHBINE, YeM Y MOMECHBIX JKUBOTHBIX MO
nepBoi nakTauuu Ha 6,1 kr, mo Bropoil Ha 17,0 Kr U no TpeTheil JaKTauu
Ha 20,6 Kr uin cooTBeTcTBeHHO Ha 3,2; 5,8 1 10,3%.

IIpoomKUTENEHOCTD CEPBUC-TIEPHUOA 110 2 U 3 JAKTALUIM Y KOPOB 72
KPOBHOCTH I10 TOJIIITHHAM ObuIa OoJbiie Ha 5,1 u 6,2 IHS 10 CPAaBHEHUIO C
YUCTOMOPOIHBIMH KUBOTHBIMHU.

ITpuObLIb, MOTyUeHHAs! OT peaanu3aliid MOJIOKa Y TIOMECTHBIX JKUBOT-
HBIX, ObLJIa BhIIIE Ha 2558,6 ThIC. py0., @ ypOBEHb PEHTA0EIBLHOCTH €ro MPo-
n3BOACTBA HA — 12,4 11. 11. ¥ cocraBun 35,8%.
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CPABHUTEJIBHAA DOOEKTUBHOCTSD ITPOU3BOJICTBA
MOJIOKA ITPHU PA3JIMYHBIX CIIOCOBAX JTOEHUS KOPOB

A. K. IIaBiens

YO «I'pogHeHCKui rocy1apcTBEHHBIH arpapHbli YHUBEPCUTET»
r. I'pogno, Pecny6nuka benapych

(Pecniybnuka benapycs, 230008, r. I'ponno, yi. Tepemkosoit, 28
e-mail: ddau@ggau.by)

Knroueswvie cnosa: xoposa, mMonioko, MOI0OUHAS NPOOYKMUBHOCHIb, OOUNbHbIE
YCMAHOBKU, CePEUC-Nepuoo, peHmabeibHOCb.

Annomauusa. Hccne0oganuss no usyuyeHuio 6IUAHUA cnocoba O00eHus Kopos
NOKA3anU, 4mo npu 00eHuu Kopog Ha dounvrou ycmaroexke Maznym 90 «Kapycenvy
Ha komnaekce «Pvidenuy cpeonuil yooii Ha koposy cocmasun 7019 ke, npu doenuu
Ha dounvHoul ycmanoeke «Acmponasam A3» «Pobomy na xomniexce «bamoposkay
7688 ke, umo 6oavuie Ha 669 ke. IlpodondicumenbHocms cepeuc-nepuooda Ha KoM-
naexce «Poidenu» cocmasuna 122 ous, umo menvwe na 20 oueul, wem Ha KOMNieKce
«bamoposkay, a evixo0 mensm 6vin 6onvwe Ha 7,1 2onosy. Ypoeeno penmabenvro-
cmu npou3goo0Ccmea Monoka Ha komniekce «Poideauy 28,8%, umo bonvuwie, yem Ha
rxomnuexce «bBamopoexay, na 13,8 n. n.

COMPARATIVE EFFICIENCY OF MILK PRODUCTION
AT VARIOUS WAYS OF MILKING COWS

A. K. Pavlenya

El «Grodno State Agrarian University»

Grodno, Belarus

(Republic of Belarus, 230008, Grodno, ul. Tereshkova, 28
e-mail: Gdau@ggau.by)

Keywords: cow, milk, milk production, milking machines, service-period prof-
itability.

Summary. Studies on the influence of a method of milking cows showed that
when milking cows on the milking installation Magnum 90 "Carousel” to complex
"Rydeli" average yield per cow was 7019 kg, during milking in the milking installa-
tion "Astronavat A3" "Robot" on center "Batorovka "7688 kg, an increase of 669 kg.
The duration of the service period on a set of "Rydeli" was 122 days, which is less
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than 20 days, than complex "Batorovka", and the calves out was more than 7.1 head.
The level of profitability of milk production at the complex "Rydeli" 28.8%, which is
more complex than "Batorovka" by 13.8 percentage points.

(ITocmynuna 6 pedaxyuio 02.06.2017 2.)

Beenenne. B MOI0YHOM CKOTOBOJCTBE MEPBOOYEPEAHON 3afauell sAB-
JISIeTCSl BBEICHHUE TEXHOJIOTUH, COOTBETCTBYIOIIUX MOTEHIIUATBLHONU MPOAYK-
TUBHOCTH KOPOB M OCBOCHHUIO MOIITHOCTEH Ha ACHCTBYIOUINX U PEKOHCTPYH-
pyeMBIX KoMIUiekcax u (epmax. Poct mpomsBomcTBa Mojoka Oymer ocy-
IIECTBISITHECS TPHU HEKOTOPOM COKpAIEHHH YHCICHHOCTH MOTOJIOBBSI U 00-
Jiee TIOJTHOHM peanu3aiy MOTEHIHATa MOJIOYHOHN MPOAYKTUBHOCTH KOPOB H
TEXHOJIOTHIECKOTO COBEPIICHCTBOBAHUS (PYHKIIMOHUPYIOIINX (BEepM.

ITockoaBpKy OCHOBHYIO Maccy MPOAYKIUH MOTYYaroT B TOBAPHBIX CTa-
JlaX, TO TIOBBIIIIEHHE MPOJYKTUBHOCTH >KMBOTHBIX B HUX — TJIaBHAs 3ajaya
CeJIEKLIMOHHO-TUIEMEHHON cmyx0b1. [Ipu 3TOM co3maHHE BBICOKOIPOIYK-
TUBHBIX CTaJ] MOJOYHOTO CKOTa HapsAdy C YKpEIUIEHHEM KOpPMOBOH 0a3bl
OCHOBaHO Ha HAINPaBJICHHOM BBIPAL[MBAHMU PEMOHTHOTO MOJIOJHSKA IS
BOCIIPOM3BO/ICTBA MAaTOYHOI'O IOroioBbs. Kaxkpoe mocnenyromee mokose-
HUE YXKUBOTHBIX JIOJDKHO OBITH 00Jiee MPOAYKTUBHBIM, YeM TPebIayIIee.

LlenTpanbHON TEXHOJOTMYECKON JIMHUEH NPOU3BOACTBA MOJIOKA U
BOCIIPOM3BOJICTBA CTA/a SBISCTCS JOCHHUE KOPOB.

Aqanrarysi mapaMeTpoB MAIIMHHOTO JOSHHS K (PCHOTHITY cTama odec-
MeYnBacT (PU3NOJOTHUYSCKH OOYCIOBICHHBIA IPOLECC JOCHUS, MO3BOJICT
MTOBBICUTD MPOAYKTUBHOCTD, YIYYIIUTh 3I0POBhE M YBEIHIUTH CPOK XO3SH-
CTBEHHOT'O HUCIIOJIb30BaHMs )HUBOTHEIX [1, 2, 3, 4].

Leab padoThl: M3YUUTh BIMSHHUE PA3IMUHBIX CIIOCOOOB JIOEHUSI KOPOB
Ha UX MOJIOYHYIO HPOJYKTHMBHOCTH M BOCHPOHM3BOJHUTEIBHbIE KadecTBA B
CIIK «Iporpecc-Beprenuuikmny I'pogHeHCKOro paioHa.

Martepuaj u MeToaMKa uccjaenoBaHuii. C 1eNbl0 U3yUCHUS BIUSHUSA
criocoba JOEHHUsI KOPOB Ha WX MOJIOUHYIO TponykTuBHOCTH B CIIK «IIpo-
rpecc-Beprenuiukm» ObUT TPOBEJEH HA OCHOBAaHWH JAHHBIX OOHUTHPOBKH
aHaJIM3 U KaueCTBEHHAs! XapaKTEePUCTHKA CTaJla KPYIMHOro POraToro cKora Ha
KoMIuiekce «Pwiaenuy, rae JoeHue KOpoB NPOBOJAT Ha JIOWIBHONW YCTaHOBKE
Marnym 90 «Kapycenb» u Ha koMmiuiekce «baTopoBkay, Tl yCTaHOBIIEHBI
po6oTheI «AcTpoHaBT A3». Cxema oITbiTa pe/ICTaBIcHa B Tabmie 1.

Tabnuna 1 — Cxema ormsita

I'pynmbl )KHUBOTHBIX Konuuectso roios Crioco0 JJOGHUS U CUCTEMa COJIepIKaHUS
Kommeke «Poiienm» 730 Marnaym 90 «Kapycenb»
Kommnekc «batopoBkay 1022 ActpoHaBT A3 «Pobor»

Ha xommuiekce «Poiaenn» comepxurcs 730 KOpoB Iipu OeCIPUBSI3ZHOM
crocobe cozmepXKaHusl U JOCHHWE NPOBOIWUTCS B JOWIBHOM 3alic JOMIBLHOH
ycraHoBkoit «Kapycens». Ha xommiexce «batopoBka» cogepxkutcs 1022
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KOPOBBI IIpH OECTIPUBA3HOM COZICP’KaHWU M JOCHUE IIPOBOAUTCS POOOTaMHU
«ActponaBT A3». B Hammx mcciaenoBaHUAX W3ydanach MOJOYHAS MPOIYK-
TUBHOCTh KODPOB, IPHYMHBI BBHIOBITHS M BOCHPOM3BOAUTEIBHBIC KadeCcTBa
KHMBOTHBIX; Ha OCHOBAaHHWM IIOJIyYCHHBIX JAHHBIX OBUI NPOBEICH aHAIM3
9KOHOMHYECKOH 3((PEKTUBHOCTH TPOU3BOJCTBA MOJIOKA IPH PA3THIHBIX
croco0ax JOCHUS KUBOTHBIX.

Pe3ysbTaThl Heeaen0BaHMil M MX aHaau3. J(anbHelnee yBelInyeHue
MIPOM3BOJICTBA MOJIOKA JIOJDKHO OCYIECTBIISITHCA 32 CYET MHTCHCH(UKAIMN
MOJIOYHOTO CKOTOBOJICTBA, BHEJPEHHs HOBBIX TEXHOJOTMH, UCIOIb30BAHUSA
BCEX PE3EPBOB IOBBILICHUS MPOJYKTUBHOCTU KOpPOB. MojouHas Npoayk-
TUBHOCTh KOPOB Ha KOMIUIEKCaX MpeJCcTaBIeHa B TabuuIe 2.

Tabnnna 2 — XapakTepuCTHKa MOJIOYHON MPOTYKTUBHOCTH KOPOB

Ioka3zarenu
I'pynna = ~ =
ynoit Ha 1 % MOJIOUHBIH 0€JoK, MOJIOUHBIH
SKUBOTHBIX
KOPOBY, KI' | JKupa JKHP, KT % 6eJIoK, KT
Kommieke «Poiaenn» 7019 3,82 268 3,3 232
Kommnexc «baropoBkay 7688 3,62 278 3,29 253

[IpoBeneHHBIN aHANHU3 HAHHBIX CBUACTEIHECTBYIOT O TOM, YTO MPOIYK-
TUBHOCTh ’KMBOTHBIX Ha KoMIuiekce «batopoBkay coctaBmiia 7688 Kr Moo-
Ka, Ha KoMmIuiekce «Pouigenm» — 7019 kr, aro MeHbIe Ha 669 kr win 8,7%.
Bwmecte ¢ Tem copeprkaHue xupa U OelKa B MOJOKE KOPOB Ha KOMIIJIEKCE
«Poigenu» 6but0 60mbIIe HA 0,2% 1 0,01% coorBercTBeHHO. CoNepkaHue
MOJIOYHOTO JKUpa U Oellka B MOJIOKE KOPOB Ha KOMIUIEKce «Pwienu» B CBsI-
3 ¢ MEHBIINM ya0eM ObuT0 Hike Ha 10 u 21 kr.

[TpuurHbl BBIOBITHS KOPOB Ha KOMILIEKCAX MPEOCTaBIsETCS B TaOIu-
eI 3.

Tabmnuua 3 — [IpuurHbI BBIOBITHS KOPOB M3 OCHOBHOT'O CTaJia

Kommeke «Pwimenm» Komruiekc «batopoBka»
TIpuunHBI BEIOBITHS o o
TOJIOB % TOJIOB %

Huskas npoyKTHBHOCTD - 2 0,6
T'unexonornyeckue 3a001eBanms 16 6,0 78 21,9
3abosicBaHKs] BBIMEHH a7 17,6 7 2,0
TyOepkyne3 - -

Bpyuennes - -

3aboseBanre KOHEYHOCTEN 56 21,0 124 34,8
Bospact - -

Ipoune 148 55,4 145 40,7
Bcero 267 100 356 100

AHanu3 IpUYUH BBHIOBITHS KOPOB TOKa3all, 4To Ha Komiuiekce «Poine-
J» OBLIO BEIOPaKOBaHO 267 roJI0B )KMBOTHBIX MM 36,6% OT 0011ero noro-
noBbst KopoB. Ha kommiekce «baropoBka» — 356 ronos wim 34,8% ot 06-
LIETO MOT0JIOBbs, 4TO MeHblle Ha 1,8%. Crenyer OTMETUTh, 4TO Ha KOM-
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mwiekce «baTtopoBkay 0oJbIIe BBIOBUIO KOPOB IO 3a00JIEBaHHIO KOHEYHO-
creii Ha 68 ronoB ik Ha 13,8%, MO TMHEKOJIOTHYSCKUM 3a00yIeBaHusAM 62
roJoBel win 15,9% u MeHbe mo 3aboneBaHusIM BeIMeHH (Ha 40 roJI0B TN
Ha 15,6%) gem Ha xomIutekce «Prrmenm». Heo6xoanmo oOpaTuTh BHIMaHHE
Ha OoJbliiee BHIOBITHE YKUBOTHBIX MO MPOYMM MPUYMHAM, TJE BHIOPAKOBKa
cocrasiseT 148 u 145 romos.

BaxxHbpIM MOKa3aTelieM BOCIPOM3BOIAMTENBLHOW CIOCOOHOCTH KOPOB
SIBIIICTCS TPOJIOJDKUTEIBHOCTE cepBHc-Tiepuoaa. OT MpOoJOKUTEIEHOCTH
ATOTO TEPHOJAA 3aBUCUT MOJIOYHAS MPOJYKTHBHOCTH KOPOB M KOJUYCCTBO
MOJIy4aeMOro MPUILIOA.

Bhicokasi MpooIKUTEILHOCTE CEPBHC-TICPHO/Ia OKa3ala BIMSHHUC Ha
BOCHpOI/ISBOI[I/ITeJ'H)HbIe KadyecCcTBa KOpOB, KOTOpI)IC Hpe[[CTaBJ'IeHI)I B Ta6J'II/ILle 4

Tabnuua 4 — Bocnpon3BoIuTeNnbHbIE Ka4eCTBa KOPOB

Komrmieke Kommiexc
TloxazaTenn
«Pwienm» «baTtopoBka»
TIpoOIKUTENBHOCTD CEPBUC-TIEPHO/IA, THEH 122 142
Beixon tesst Ha 100 KOpoB, rooB 85,3 78,2
Omnnoo0TBOPAEMOCTH 10CIIE IIEPBOTO OCEMEHEHHs, Yo 65 59
WHekc oceMeHeHHsI 18 2,1

[IpomomKUTeTFHOCTh CepBHC-TIEPHOIa Y KOPOB HAa KoMIniekce «Prime-
iy coctaBmia 122 mas1, Ha kKoMmuiekce «batopoBkay 142 mHst nnm Oonbine Ha
20 mae#t. C yBeTIMYCHHUEM IPOJOIDKUATEIHHOCTH CEPBUC-TIEPUOA CHIDKACTCS
BbIxox TensiT Ha 100 xopos. Tak, Ha kommekce «baropoBka» OH cocTaBUII
78,2 ronoBel, YTO MeHbILE Ha 7,1 Toy0BY, ueM Ha komiuiekce «Peinenu». Hu-
JKe 37IeCh M OTUIOIOTBOPSIEMOCTh KOPOB TOCIIE TIEPBOTO OCEMEHEHUSs, KOTOpast
coctaBuia 59% wnu MeHble Ha 6% MO CpaBHEHHMIO ¢ KOMILIEKCOM «Poije-
. OIHOW U3 MPUYWH CHIDKEHHS MoKa3aTeseid BOCIIPOU3BOIUTENHLHON CIIO-
CcOOHOCTH KOPOB Ha KOMIUIEKCe «baTOpoBKa» SIBISIOTCS THHEKOJIOTUYECKHE
3a00JI€BaHNs Y KUBOTHBIX, & TaK)K€ HECOONIOJIEHNE 300TEXHUUECKUX MEPO-
MIPUATUH 110 BBISIBJICHUIO KOPOB B OXOTE U UX OCEMEHEHHUIO.

B Hammx uccnemoBaHHAX OBLI MPOBEASH aHANM3 KadyecTBa peam3a-
[IUH IPOAYKIUHU HA KOMIDIeKcax (Tabnuma 5).

Tabmuna 5 — [Iponano u nepepaboTaHO MOJIOKA IO COpTaM, T

HanmeHoBanue kommiekca | OkcTpa % Bsicmmii copt % Beero | %
Kommneke «Psraenm» 39235 84,1 7424 15,9 4665,9 | 100
Kowmmieke «batopoBkay 3596,2 49,6 37229 50,4 7319,1 | 100

W3 momy4eHHBIX JaHHBIX BHJIHO, YTO Ha KOMIUICKCe «Pwimenn» ObuI1o
peanmuzoBano 3923.5 T monoka unu 84,1% copra «kcTpay u 742,4 T wiun
15,9% copra «BBICHIMIT», TOT/Ia KaKk W3 KoMmIiuiekca «baTopoBka» copTa
«@KcTpa» ObLIO peanm3oBaHo 49,6% MOIIOKa OT BCETO PEANTN30BAaHHOTO H
50,4% copta «BBICIIHITY.
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AHann3 5SKOHOMHYECKOH »(PQEKTHBHOCTH IIPOU3BOACTBA MOJIOKA
IIpeacTaBieH B Tabnme 6.

Kak BuaHO M3 MaHHBIX TAOIUIEI 6, CpeIHUN yI0i Ha KOPOBY IO KOM-
wiekcy «Peimenm» cocraBmi 7019 xr, Ha komiutekce «baropoBka» 7688 kr,
gyTo Ooibire Ha 669 kr. OZHAKO KUPHOCTH MOJIOKA Ha JaHHOM KOMILIEKCE
obu1a Huke Ha 0,2%.

Tabmuma 6 — DKOHOMHYECKHE TOKa3aTeNd pPabOThl KOMIDIEKCOB IO
MIPOM3BOJICTBY MOJIOKA

En. Komruiekc Komruieke «ba-
TTokazaTenu

H3M. «Poigenmn» TOPOBKa
VY noit Ha KOpOBY KT 7019 7688
CopepiaHue )KUPOB B MOJIOKE % 3,82 3,62
Ilena peanuzarmu 1 1. Mosoka THIC. pyO. 504,4 464,6
CebecronmocTs | 1. MOJIOKa THIC. pyO. 391,7 403,9
[pubbuts | 1. MOTOKa THIC. pYO. 112,7 60,7
PenrabensHOCTD % 28,8 15,0

Hena peammzamuu 1 11 Monoka Ha KomIuiekce «Pwimenmmy cocraBmiia
584.,4 teIC. pYO., uTO BHIIIE YeM Ha KoMmIiuiekce «baroposkay» Ha 39,8 THIC.
py0., a cedbecTtonMocCTh ObUTa HIDKE Ha 122 ThIic. pyd. YpOBEHB peHTa0eINb-
HOCTH MPOU3BOACTBA MOJIOKA Ha KoMmIuiekce «Poinenn» coctasui 28,8%, Ha
komiuiekce «batopoBka» 15,0%, yro menbire Ha 13,8 m. m.

3akarouenue. MccnenoBanus no H3y4eHHIO BIUSHUS CII0OCO0a JOCHUS
KOPOB TMOKa3ajik, YTO MPHU JOEHUU KOPOB Ha JOWIBHON yCTaHOBKE MarHym
90 «Kapycenb» Ha koMIUIekce «Pbiaenn» cpenHuil yIoil Ha KOPOBY COCTa-
Buia 7019 Kr, npu JOEHNH Ha AOMIBHON ycTaHOBKe «AcTpoHaBaT A3» «Po-
60T» Ha komiuiekce «baropoBka» 7688 kr, uto Oosbine Ha 669 kr. IIpo-
JOJDKUTEIBHOCTh CEepBUC-TIEpHONa Ha KOMIUIEKce «PwImenmy cocTraBmia
122 nus, yto Menbine Ha 20 aHEH, yeM Ha KoMIulekce «baTopoBKa», a BBI-
X0f TensAT ObuT Oombine Ha 7,1 TOMOBY. YPOBEHb PEHTA0CIBHOCTH MPOM3-
BOJICTBa MOJIOKa Ha KoMmiuiekce «Poimenn» 28,8%, uro Oosbliie, yeM Ha
xommekce «baTtopoBka» Ha 13,8 1. m.
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VJIK 636.2.085

INPUMEHEHHME KOMIIVIEKCA BUTAMHWHOB
JJIA ITIOBBIINEHUA UTHTEHCUBHOCTHU POCTA
N XKN3HECIIOCOBHOCTHU HOBOPOXKIEHHBIX TEJIAT

B. K. ITectuc, B. H. Cypmau, A. A. Cexun, B. I'. I'ypckuii

YO «I'pogHeHCcKuil rocy1apcTBEHHBIH arpapHbIil yHUBEPCUTET»
r. 'ponHo, Pecybnuka bBenapych

(Pecnybnuka benapycw 230008, r. I'pogno, yi1. Tepemikosoit, 28
e-mail:ggau@ggau.by)

Kniouesvie cnosa: menama, Mono3uso, eUmMamuHsl, KOpMieHUe, nokasamenu
pocma, Moppo-6uoxumureckue noKa3amenu Kposu,

Annomayusn. Ilpusedenvl Oanmubie NO UCCIEO0BAHUIO UCHONLIOBAHUS KOM-
NAEKCHO20 BUMAMUHHO20 npenapama «Bumarnenvy 6 cocmase Mon03u8a 6 HOBO-
POdHCOeHHbLIL nepuood svipawusanus meaam. bvino ycmanosneno, umo 0obagxa Kom-
nAeKca BUMAMUHOB 8 Q03¢ 5 2/20. 6 meyeHue 5 OHell ¢ MONO3UBOM NO360.IAEM Yee-
JUYUMb aOCOMOMMbBLL U CPEOHECYMOUHbI NPUPOCIbL JHcusoU maccel Ha 6,7%, co-
depoicanue 8 Ccbleopomke Kposu o- 2n06yaunos 5,0%, y-enobymunos na 34,1%, a
maxaice Kanbyus, pocopa, BUMAMUHOE U pe3ePEHOU WeOUHOCHIU.

APPLICATION OF VITAMIN COMPLEX FOR INCREASING
THE INTENSITY OF GROWTH AND VIABILITY
OF NEWBORN CALVES

V. K. Pestis, V. N. Surmach, A. A. Sekhin, V. G. Gursky

«Grodno State Agrarian University»

Grodno, Republic of Belarus

(Republic of Belarus 230008, Grodno, Tereshkova Str., 28
e-mail: ggau@ggau.by)

Key words: calves, colostrum, vitamins, feeding, growth indices, morpho-
biochemical parameters of blood;

Summary. The article shows the data on the use of the complex vitamin prep-
aration Vitalel in the colostrum in the newborn period of calves. It has been estab-
lished that the addition of a vitamin complex at a dose of 5 g / g for 5 days with co-
lostrum allows to increase the absolute and average daily weight gain by 6.7%, the
content in blood of a-globulins 5.0%, y-globulins by 34.1%, And also calcium, phos-
phorus, vitamins and alkaline reserve.

(Ilocmynuaa 6 pedaxyuro 02.06.2017 2.)

BBenenue. BaxxHoli mpo0i1eMol B CETLCKOM XO3SIHCTBE SIBISETCS COX-
PaHHOCTBH MOJIOJHSIKA CEJIbCKOX035MCTBEHHBIX JKMBOTHBIX. B 3HAUMTENBHON
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CTETIeHH 3Ta TeMa crenu(u9IHa JJIs YCIOBHH COAEp)KaHUS XKUBOTHBIX B
Benapycu (kpyrHBIE XO3SCTBa, CTPECCOBBIC YCIOBHUS COMEPKaHUS, HA3KOE
Ka4ecTBO KOPMOB, OTCYTCTBHE CBOOOIHOTO BBITYNA). BO3HHMKaeT Bompoc
0cnabJIeHHOTO MTOTOMCTBA C IIOXO Pa3BUTOW HMMYHHOW CHCTEMOM Ha (oHe
HEOCTaTOYHO XOPOIIETO COJAepKaHMs. B HaTypambHBIX KOpMax, 0COOEHHO
B 3UMHHUH NEpHOJ, KaK MPaBWIO, HE XBaTaeT MOJHOIICHHOTO Oenka, MUHe-
PAIBHBIX 3JICMEHTOB U BUTAaMUHOB. HapyIieHHbI 00MEH BEIIECTB U HU3KUI
YPOBEHb UIMMYHHTETa — OCHOBHAS IIPUYHHA 3200JICBACMOCTH M THOCIIH MO-
JIONHSAKA. B MOBBIIEHUU TPOAYKTUBHOCTH MOJIOJHSAKA KPYIMHOTO POraToro
CKOTa OOJIBIIIOC 3HAYCHHE HMMECT OPraHM3alus OMOJIOTHYECKH IMOJHOICH-
HOro KopMmieHus. [Ipu J0CTaTOUHOM 00SCIIEYCHHOCTH MOJIOIHAKA OCHOBHBI-
MU TUTATEIbHBIMH BelllecTBaMU (O€IKH, JKUPBI, YIIEBOIbI) 0CO00E BHUMA-
HHE JIOJDKHO YJCTSITHCS HAIMYUIO B PAlHOHE BUTAMUHOB [3, 4].

BuraMuHbI )XH3HEHHO HEOOXOIUMBI IS TOAJICPKAHUS HOPMAIIBHON
JEeSITEIPHOCTA OPTaHW3Ma M POCTA XUBOTHBIX, UMCIOT BBICOKYIO OHOJIOTH-
YEeCKYI0 aKTHBHOCTb, JEHCTBYIOT KaK KaTaJH3aTOphl B IpoIleccaX oOMeHa
BemiecTB. Hanure BUTaMHHOB B PalfMOHE CHOCOOCTBYET YNYUIICHHIO HC-
10JIb30BAHUS NMUTATENIbHBIX BELIECTB.

[Ipu OTCYTCTBUM WM JJIUTEIHHOM HENOCTATKE BUTAMHUHOB B Pallno-
HaxX y JKUBOTHBIX BO3HUKAIOT 3a00JieBaHUs, Ha3bIBa€MbIe aBUTAMUHO3aMHU.
Ilpy uvacTMUHONW BUTAaMMHHOM HEJOCTATOYHOCTH HPOUCXOMAST CKPBITHIE,
TPYJIHO pacro3HaBaeMble (OPMBI 3a00JI€BaHUI U PACCTPOUCTB, UMEIOIINE
XPOHUYECKHUI XapakTep W Has3biBaeMble TUMOBUTaMHUHO3aMH. OHH TPOSB-
JISIOTCS B 3a/IEPKKE pPOCTa, CHIDKEHUH TMPOAYKTHBHOCTH, OOJBIIIECH BOCTIPH-
AMYHABOCTA K WH(EKIMOHHBIM 3a00JCBaHUSAM, CHIDKCHHH BOCIPOU3BOIH-
TeNbHBIX QyHKIWMH [1, 2, 6].

Hauboiree morHO M3y4YeHBI B )KHBOTHOBOJICTBE M BETCPHUHAPHUH YKHPO-
pacTBOpUMBIE BUTAMUHBI, 2 BOT KOMIUIEKCY BOJOPACTBOPUMBIX BUTAMHHOB
rpynnsl B 10 HacTosimiero BpeMeHU YAENSJIOCh HEeAOCTaTOYHO BHHUMAHUSL.
YKOpeHUIIOCh TBEPJ0€ MHEHHWE, YTO HAJIMYHE Y JKBAYHBIX )KUBOTHBIX MHO-
TOKaMEPHOTO KeIyJIKa, 3aCeIEHHOT0 MUKPOOPTaHU3MaMH, CO3/1a€T yCIOBHS
JUTSL CHHTE3a BUTAaMUHOB Tpymmbl B. TToaToMy KBavHbIE )KHUBOTHBIE HE HYX-
JAIOTCSl B DK30T€HHOM TOCTYIUIEHHH 3THX BUTaMHUHOB. OJHAKO HOPMAIIh-
HBI CHHTE3 BUTAMHUHOB MOXXET MPOHMCXOJUTH TONBKO y 370OPOBBIX KHUBOT-
HBIX TIPH [IPAaBUIILHOM ITOJTHOLIEHHOM KOpMIleHHH [2].

CogaepxaHue BOJOPACTBOPUMBIX BUTAMUHOB y HOBOPOXJIEHHOTO MO-
JIOJIHSIKA YKBAUHBIX 3aBUCUT OT KOHLUEHTPALUU UX IPU POKIECHUH U NOTyYe-
HUS UX ¢ MOJIo3uBOM. [1o3TOMY 1IenIecoo0pa3Ho AaBaTh HOBOPOXKICHHBIM U
TeJsATaM MOJOYHOIO BO3pacTa, BhIpAlIMBAEMbIM HA OIPaHUYEHHBIX HOPMax
LIEJILHOTO MOJIOKa W 00paTa, Kak xwupopactBopumsbie (A, D u E ), Tak u
BOJIOPACTBOPUMbIE BUTAMUHBI Ipyribsl B [7].

222



B Hameli cTpaHe MIMPOKO MPUMEHSIOTCS MacisHbIE PAacTBOPHI BHTA-
MUHOB A, D u E ¢ pa3nuuHbIM COOTHOLIEHHEM COAEPIKAHMSI STUX BUTAMU-
HOB. OmHaKo HEOOXOIUMO MOMHHTB, YTO NPHMEHEHHE TAKHUX IPETapaToB
NP BHECEHWH WX B KOMOMKOpMa NPHBOIUT K Pa3pyIICHUIO BUTAMHHOB B
pe3ynbTaTe KOHTAKTa MX C KUCIOPOAOM BO3IyXd, MHKPO- M MaKpO3JIEMEH-
TaMH ¥ OHMOJIOTHYECKH aKTHBHBIMH BEIIECTBAMH, a INPHMEHEHHE HX C
IIUTHEBOM BOJOU HEBO3MOXKHO.

C uenbio ycTpaneHus AeduimTa BOAOPACTBOPUMBIX BUTAMHHOB B XKH-
BOTHOBOJYECKOM MpPAaKTHKE YacTO HCIOJIB3YIOTCS PA3JIMYHbIE CyXHe BUTa-
MUHHBIE CMECH, 33JaBacMble C KOPMOM, KOTOpPBIE MUMEIOT MPAaKTUYECKU Te
e HEeIOCTAaTKH, YTO U MacisHbIe PacTBOPHL. B yclIOBHSX MPOM3BOACTBA HE
BCErJia €CTh BO3MOXKHOCTh OJHOPOJHOTO CMEIINBAHHI BUTAMUHHBIX cMecel
¢ KOpMaMmH, T. K. 00bEM cMecel COCTaBIISeT JOIH MPOLEHTa OT 00beMa Kop-
Ma. PacTBopeHwme ke BUTAMHHHBIX KOMIIIEKCOB B BOJIE TapaHTHPYET PaBHO-
MEpHOE pacIpeeIeHe 1 JOBEICHNE BUTAMUHOB JI0 )KHBOTHBIX.

Oco0eHHO 3TO Ba)XHO BO BpPEMs CTPECCOBOI CHTyalMu, MH(EKIMOH-
HBIX 3a00JI€BaHMM, KOTJa KaK MPABHJIO, CHIDKEH alllleTUT, a CyXHEe KOpMa
TeJIITa B MOJIO3MBHBIM TEPHOJI eIie HE MOTPEOISIOT, TI03TOMY BBEACHHE B
KOPM JIOIIOJTHUTEIBHOTO KOJMYECTBa BUTAMMHOB MOXKET OKa3aThCs Manodd-
¢dextuHbM. [loTpedaeHre Boabl, HAOOOPOT, B 3TO BpEMs BO3PACTAET, IO-
3TOMY BEpPOSITHOCTh JIOBEACHUS BUTAMHHOB J0 TEJIAT Yepe3 MUThE (MOJIO3H-
B0) Oyer Oosee 1ieaecoobpasusm [1, 5].

B Hacrositiee Bpems [uisi o0ecriedeHHs: HOBOPOXKJCHHBIX TEJST BUTa-
MHHaMH pa3paboTaHbl M MCHOJIB3YIOTCS HOBBIE KOMIUIEKCHBIE Ipenaparsl,
KOTOpBIE CKapMJIMBAIOTCSI B COCTaBE C MOJIO3MBOM, CIIOCOOHBI JIETKO YCBau-
BaThCs, HE BBI3BIBAsI IPH 3TOM aIEPTHUECKUX Peaknni U APYrux 1mobod-
HBIX 3 (EeKTOB.

Heab paéorsl: n3ydeHHEe BO3MOXKHOCTH TIOBBIMICHHS >KH3HECIOCO0-
HOCTH, MHTEHCHBHOCTH POCTa TEJSAT B MOJO3UBHBIH NEPHO IyTEM NpHUMeE-
HEHHsS BHTaMHUHHOTO KoMIUIiekca «Burtanensy, paspaboranHoro 3A0 «Hu-
ta-Oapm» B Poccun.

Marepuan U MeTOAUKA McciaedoBaHWil. JlJig W3ydeHUs BIUSHUS
KOMIUIEKCHOTO BUTAMHUHHOTO TpenapaTa «BuTanensy Ha MPOIYKTUBHOCTH H
00MeH BeIecTB MOJIOJHSIKA KPYITHOTO POraToro CKOTa B paHHEM OHTOTEHE-
3e B CIIK «MomnoneuHo» 6bu10 mogodpaHo 16 rooB HOBOPOXKIEHHBIX Te-
JIST YepHO-NeCTPO Mopoaskl, xkHUBoi Maccoit 30,8-35,2 kr, KOTOpBIX pas3ze-
WM Ha 2 Tpynnsl o § royioB B Kaxaol. [Ipu otOope tensar s ombita
YUUTBIBAJIN JKUBYIO Maccy, BO3pacT, MOJ, MOPOJY, BHELIHNI BU M COCTOS-
HUE 30pOBbsl. Bo3pacT TensIT npu NocTaHOBKE Ha OMBIT COCTaBUI 1-3 qHS.

[epBas rpynna siBiIsijIach KOHTPOJIBHOW M MOJydYaa OCHOBHOM paru-
OH, cocTosiuii u3 6 1 Mmono3uea, 0,2 kr cena u 0,5 kr komOukopMma. Bropas
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TpyIIa — OMBITHAS TOJTy4yaa TaKoi e OCHOBHOHM palnoH, HO M JOIOJIHU-
TEIbHO KOMIUIEKCHBIM BOJOpPAacTBOPUMBIN mpemnapar «BuraHenb» B 103€
5 1/ron. B TeueHHE 5 THEH ¢ MOIO3UBOM.

B omeiTe onpenensinm KUBYIO MacCy TENSAT MPU POKACHUN U €XeMe-
CSYHOM B3BEIIMBAaHWU YTPOM IO KOPMIIEHHA. PaccUMTBHIBAIM MOKa3aTelH
abCOIOTHOTO, CPEJHECYTOYHOTO MIPHUPOCTA, OTHOCUTEIBHYIO CKOPOCTh POC-
Ta ¥ KOA(QQHUIUEHT YBEIMYCHUS KHUBOI MacChl.

300TeXHUYECKUI aHaAIM3 KOPMOB, KPOBU INPOBOIWIM HO OOIICHPHHS-
teiM MeTogukaM (I1. T. Jle6ener, A. T. Ycoeuu, 1976; JI. 1. MopkoBbrIit,
1978; E. A. IleryxoBa, 1989; U. II. Konapaxun, 2004; 'onoBauH A. M.,
1984).

[TocTosiHHO Benu HaOJIOJEHHE 32 COCTOSIHUEM 3JI0pPOBbsl TEJST, B Ha-
Yajie ¥ KOHIIE OIbITa TPOBOIIIN OTOOpP MPoO KPOBH (YTPOM 0 KOPMIICHHS 13
SPEMHOM BEHBI) I IPOBENCHUS MOPQOJIOTHYECKHX W OMOXMMHYIECKHX
uccienoBaHuii. [l mpenoTBpalIeHHs CBEPTHIBAHUA KPOBH HCIOJIB30BAIIN
AHTHKOATYJISIHTHI (M3 pacyera Ha 10 Mi1 KpoBH 1 Karutio pacTBopa rermapuHa).

BroxuMundeckue ucciaeoBaHNs KPOBH MPOBOAWIIN 110 OOIIETIPUHATHIM
metonam (A. A. Kynpssues, 1969; A. A. Kynpssues, JI. A. Kyapssiesa,
1974; E. C. Bacunbesa, 1982; U. T1. Konapaxus u ap., 1985).

B CBIBOpOTKE KPOBH ONpENeNsiIn: Pe3epBHYIO HIENOYHOCTH (TUTpPHU-
METPUYECKUM METOJIOM); 001uii Oenok (pehpakroMeTpHIeCcKuM METOJIOM);
KanpLuii, pocop, caxap, Maruuii, ButamuH E, kapoTuH (KonopumeTrpuuec-
KUM METOJIOM).

OKOHOMUYECKYIO 3P (PEKTUBHOCTH MCIIOIB30BAHNS 3aMEHUTENEH 11eITb-
HOTO MOJIOKA B PAIMOHAX TEJISAT B MOJIOYHBIH EPHOJT ONPEAEISIIH C yIETOM
JCHCTBYIOIIHX LIEH.

[omydeHHBIE B OIBITaX pe3yibTaThl 00pabOTaHbl OMOMETPUYECKH IO
Metognkam H. A. Ilmoxmackoro (1969) u E. K. Mepkypbesoii (1983) c
UCTIONIb30BaHMEM KOMIBIOTEpHOH mporpammsl Microsoft Excel. Pasumiy
CYHTANN JOCTOBEPHOH 1o Kputeputo CTHIOCHTa M 0003HAYAIH B TAOIHIIaX
3HakoM: * —mpu P < 0,05; ** —mpu P <0,01; *** —mpu P < 0,001.

Pe3yabTaThl MccenoBaHuil U UX o0cy:kaenune. [IpoBeneHHbIe HAMU
HCCIICIOBAaHMS IIOKAa3aJlM, YTO CKapMJIMBAaHHWE BHUTAMHHHOTO IIperapara
«BurtaHens) TenrATaM OIBITHOW TPYIIITBI OKA3aJI0 ONpPEICICHHOE BIMSHIE Ha
UX MPOAYKTUBHOCTH (Tabum. 1).

Tabnuma 1 — JIuHaMuKa )KUBOKW MaCChI TTOIOIBITHBIX TEJAT, KT

Bospacr, mec. [pymmet
KOHTPOJIbHASI 1 ombITHAs
HoBopoxnenusie 32,50 + 0,96 32,50 0,85
1 53,80+ 0,75 55,60 + 0,89
2 75,20 £ 0,82 78,10 £ 1,28
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W3 manHbIX Tabmunel 1 ciexyer, 9To TeNnATa ONBITHOW TPYIIIBI, IOJ-
YyaBIIME B COCTaBE MOJIO3MBA KOMIUIEKCHBIH BUTAaMUHHBIA npenapar «Bu-
TaHeINb)», UMeNN OoJiee BHICOKYIO )KHBYIO MaccCy IO CPaBHEHHIO CO CBEPCT-
HUKaMH U3 KOHTpoJsA. ECI mpu mOCTaHOBKE OIBITA JKHUBAas Macca y TOA-
OTBITHBIX TeNAT OblIa onuHakoBas (32,5 Kr), TO B JabHEWIIEM CTaIH IPO-
SIBIIATHCS OIIPEJEIICHHBIE Pa3lIMdns B CpaBHUBaeMbIX rpymnmax. Tak, B Me-
CSAYHOM BO3pacTe TeJATa OMBITHON TPYIIBI MPEBHIIIATINA aHATIOTOB U3 KOHT-
poibHo#t Ha 1,8 kr (P<0,05), a B KOHIIE OMBITa B 2-MECAYHOM BO3PACTE OHU
MIPEBOCXOIMIIN COOTBETCTBEHHO Ha 2,9 kr (P<0,05).

Bo Bce Bo3pacTHbIE MEPHOABI ONBITHBIE TEIATAa UMENH MPEUMYIIECTBO
[0 XUBOM Macce HaJl CBEpPCTHULIAMH M3 KOHTPOJIS, MPHUYEM 3TO NPEUMy-
LIECTBO C BO3PACTOM HapacTao.

Jns Oojee TONHOW XapaKTePUCTUKH HM3MCHEHHH BEIMYMHBI PacTyIICH
MAacChI TOJOTBITHBIX TEJIIT H3yYald TAaKoKe e a0COMOTHBII IpHpocT (Tadd. 2).

W3 Tabmuist 2 ciemyeT, 9T0 HAMMEHBITHE aOCOIOTHBIN IPUPOCT OBLI
XapakTepeH U MOMOMBITHRIX TEJAT KOHTPOJbHOH rpynmbl. [lo maHHOMY
MIOKA3aTeI0 OHM YCTYIalli CBEPCTHHKAM M3 OIBITHOW TPYIIBI B BO3PACT-
Hoii mepuoxn 0-1 mecsimeB coorBercTBeHHO Ha 1,8 kr (7,8%), B 1-2 Mecs-
ueB — Ha 1,4 xr (6,2%).

Tabnuma 2 — AGCOIIOTHBIN IPUPOCT Y TOIAOMBITHRIX OBIYKOB, KT

Bo3pacr, mec. Ipynna
KOHTPOJIbHASI OIIBITHAS
0-1 21,3+1,23 23,1£1,72
1-2 21,1+1,69 22,5+1,64
BCETO 3a OIBIT 42,4+2,26 45,6+3,25%*

Ipumeuanue: * P<0,05

Paznura B aOCOMIOTHOM MPUPOCTE MEXKAY KUBOTHBIMH TOJOTBITHBIX
TPYII 32 BECh MEPUOJI OMbITA paBHsNAch 3,2 KT (6,3%) B MOIb3y OMBITHOM

TPYyHIIbl )KUBOTHBIX.

Ha MPOTAKCHNUU BCCTO Hay‘lHO-XO35[I>iCTBGHHOFO OIIbITa CPEAHECYTOU-
HbIC TMPHUPOCTHI JKMBOM MacChl IMOJAONBITHBIX JXHWBOTHBIX CPABHUBACMBIX
rpynn ObLIN JOBOJIBHO BBICOKMMH M COOTBCTCTBOBAJIMU JHHAMHUKEC JKHBOM

Macchl (taba. 3).

Tabanma 3 — CpetHECYTOYHBIN IPUPOCT Y TMOAOTBITHBIX OBIYKOB, T

Bo3pacr, mec. Ipynma
KOHTPOJIbHASI OIBITHAS,
0-1 710+21,7 770+24,14
1-2 703,+20,08 750426,13
B CPEJIHEM 34 OIIBIT 712+30,11 7604+40,18

Ipumeuanue: * P<0,05
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MakcumanbHbIe CPEIHECYTOUHbIE IPUPOCTHI YCTAHOBIICHBI B BO3pAcT-
HO# mepuox 0-1 Mec y >KMBOTHBIX OIBITHOM I'pYHIBI, KOTOPbIE MPEBOCXO-
JWIH TETST KOHTPOIbHOU Tpymisl Ha 8,45%.

OTOT (paKT CBHICTENHCTBYET O IEIeCOOOpPa3HOCTH OOOTAIICHHS pa-
IMOHOB TENAT KOMIUIEKCHBIM BHUTaMHHHBIM MpemnaparoM «ButaHems» B
MOJIO3UBHBIM MEPHOJ MX BBIPAIIMBAHUSA, YTO IMOBBIMIAET CPEIHECYTOIHBIC
IIPUPOCTHI B IEPBBIE JIBA MecALA )KU3HU Ha 6,74%.

J1y1s1 OLleHKH KauecTBa KOPMJICHHS MIOJOTIBITHBIX )KUBOTHBIX M OIpesie-
JIeHUs1 o011ero OMOXMMHYECKOTO CTaTyca >KUBOTHBIX OBLIM IPOBEAEHBI HC-
CIIeTOBaHMUS HEKOTOPBIX MTOKAa3aTeliei CHIBOPOTKU KPOBH (Tabm. 4).

Tabmuma 4 — bruoxumudeckne MoKa3aTely KPOBH IMOJONBITHBIX KH-
BOTHBIX

ITokasarens Hopma [ pymmet
KOHTPOJIbHAS OIBITHAS
OO61uii 6emok, 1/ 11 51,6-80 62,3+0.4 67,3+0,2
Dpakiuu 6enKos, I/1:
anbOyMUHBI 19-25 28,5+03 26,1+0,5
0- TJIOOYJIMHBI 11-15 11,94+0,6 12,5+0,2
3 —ro0ymHHBI 7-13 9,3+0,2 11,8+0,8
Y- TIO0YIIHHEI 6-20 12,6+0,9 16,9£1,2
PesepBHas 1meno4HocTh, 00%C0O2 45-55 46,21+1,19 54,01+1,58%*
Kanbrmii, MMmois/ 11 2,50-3,07 2,14+0,06 2,41+0,14
Doctop, Mmonb/ 11 1,45-1,94 1,74+0,11 1,9340,06
Caxap, MMOITB/ 1T 2,22-3,88 2,16+0,15 2,66+0,05
Buramun E, MMoJie/ 11 3-34 2,02+0,64 6,76+3,04*
KapoTtuH, MKMOITB/1T 4,46-4,48 2,85+0,08 3,90+0,51

W3 nanHbIX Tabx. 4 BHOHO, YTO copepkaHWe oOmiero Oenka B CHIBO-
POTKE KPOBH HCCIEIYEeMbIX XHBOTHBIX B 00EMX TpyNIIaX B TEUEHHE BCETO
OTIBITa HAXOAMJIOCHh B JOCTATOYHOM KOJIMYECTBE JUISl BHIIOJHEHUs BCex (u-
3MOJIOTHYECKUX noTpedHocTeil. Heo0XoauMo oTMETHTh, YTO 3TOT TOKa3a-
TEJIb y TEJST ONBITHOW I'PyNbl OBbUI BBINIE IO CPABHEHHUIO C >KUBOTHBIMHU
KOHTponbHOHU Ha 8,02%. DT0 rOBOPUT O BBICOKON MHTEHCHBHOCTH IpOLEC-
COB cHHTe3a Oenka B WX opranmi3Me. Kpome Toro, B 3TOH rpymme TemsTa
HMEIN COAep)KaHUe B CBIBOPOTKE KPOBH MMMYHHBIX Y-TJIO0YJIMHOB BBIIIE HA
4,3 /1 wnm 34,1%, 9aro obecnieunBaeT OIArONPHUATHBIN MPOTHO3 KU3HECTIO-
coOHOCTH TemAT. [Ipu 3TOM KOHIEHTparus anbO0yMHUHOBOH (ppakiyn y Ku-
BOTHBIX OIIBITHOW IpymIbl Hao00poT Oblia Hike Ha 8,4%. Takoe sBIeHHE
CITY’)KAT XapaKTepHBIM MPHU3HAKOM IOBBIIICHHUS €CTECTBEHHOW PE3NCTEHT-
HOCTHU y MOJOJHSIKA MOJ] BO3AEHCTBHEM HCIOIb3yEMOI0 BUTAMUHHOIO Ipe-
napara «BuraHenby.

Hamu OblI0 NpOBENEHO OIpEAEIEeHHE LIEJOYHOrO pe3epBa IUIA3MBbI
KPOBH TEJISIT ONBITHOM M KOHTPOJBbHOU rpymi. M3BecTHO, 4TO 4eM Oosblie
COJICPIKUTCS IBYYTJICKUCIIOTO HAaTpHUs B IUIa3Me, 4YeM OoJIblie ee MIeTOYHON
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pe3eps, TeM Oonbine ee OydepHass CIIOCOOHOCTh 10 OTHOUICHHUIO K KHCJIO-
TaM. B Hamem ciydae pe3epBHasl IIEIOYHOCTH CHIBOPOTKH KPOBH ObLiIa
BBIIIIE Yy TEJAT, KOTOpPBIE MOTyYalnd KOMIIEKC BUTAMHUHOB «BuUTaHenb» Ha
16,9 (P<0,01).

Ilo conmepkaHWIO HEOPTraHWYECKHX KOMIIOHEHTOB KPOBH — OOIIETO
KaJbpIMg M Heopranmdeckoro ¢ocdopa (2,14+0,10; 2,41+0,12 mmoms/i u;
1,7440,11 u 1,93+0,06 MMOINB/T) HE BBIABICHO JOCTOBEPHBIX pa3IHUMiA
MEXAY [MOKa3aTeNSIMH TEJIAT ONBITHOW ¥ KOHTPOJILHOM TPYIIIL.

CocrosiHME YIJIeBOJHOTO OOMEHA, OLIEHMBAEMOr'O IO COJEPIKAaHHIO B
KpPOBH TJIFOKO3bl KaK OCHOBHOT'O MCTOYHHMKA HEPTHM I MHOTHUX KIETOK
OpraHM3Ma, YKa3bIBaeT Ha CTUMYJIALUIO SHEPreTHUECKoro oOMeHa npemnapa-
ToM «Butanens». ConepkaHue TIIOKO3bl B KPOBH Y TEJAT, MOJyYaBIIUX
ero, OBUIO BBIIIE, IT0 CPABHEHUIO C KOHTPOJIBHON IPYIION, COOTBETCTBEHHO
Ha §8,1% (P<0,01).

BurtamMuHHBEI 00MEH B OpraHu3Me ObIYKOB KOHTPOJIMPOBANIN IO KOH-
LEHTpalud KapoTHHA W BUTaMHuHA E B ceiBopoTke kpoBu. MccnemoBanwus
MOKa3aJy, YTO MPUMEHSIEMBIH MpenapaT B HEKOTOPOW CTEMEHH CIocoOcT-
BYET HAKOIUICHHUIO KAPOTHHA B CHIBOPOTKE KPOBH. Tak, copepx aHue KapoTu-
Ha B CHIBOPOTKE KPOBH TEJISIT OMBITHOM IPYMIIBI cocTaBisuio 3,90 MKMOJIB/,
yto Oonbire Ha 36,8%, 4eM y KOHTPOJIBHBIX.

KoHnnenrparus ButaMuHa E B KpOBH TEJAT OINBITHOM TPYMITBI TaKke
OblIa JOCTOBEPHO BBIIIE 10 CPABHEHUIO C aHaJOraMH KOHTPOJIbHOHM Ha
4,74 mmons/ 1 (P<0,05).

AHanu3 SKOHOMHYECKHMX TMOKaszaTeleld IoKa3aj, 4YTO TNpHMEHEHHE
KOMIUIEKCHOTO BHTaMHMHHOTO Tiperiapara «Buranens» crocoOCTBOBasoO MO-
JY4EHHIO JIOTOJIHUTEIBHOTO MPHUPOCTA )KUBOW Macchl Ha TPYHILYy TEJIAT Ha
cymmy 78,5 pyo.

IIpn sToM cebGecrommocTs | I MpUPOCTa >KUBOH MAacchl TEJSAT KOH-
TpoJibHOI rpymnsl coctaBmia 400,5 py0., 4TO 0Ka3anoCh BHILIE, YEM y TEIST
OTIBITHOH IpymIiel Ha 27,7 pyo.

3aknioyenue. Ha OCHOBaHWMM TPOBENECHHBIX HCCIECIOBAHUN MOXKHO
cIenaTh 3aKII0YeHNE, YTO UCIIOIb30BaHIE BUTAMIHHOTO Tpenapara «Bwura-
HENlb» CTHEMYJIHPYET POCT HOBOPOXKICHHBIX TENAT W IOBBIIIAET 3aIlUTHHIC
CHIIBI OpTraHu3Ma (Pe3UCTEHTHOCTH), YTO IO3BOJISIET MOBBICUTH I(PPEKTHB-
HOCTB BBIPAIIMBAHNSA MOJOIHSIKA KPYITHOTO POraToro CKOTa.
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3P®PEKTUBHOCTH UCMOJIb30BAHUSA
CAIIPOIIEJIEBOM KOPMOBOM JIOBABKH (CKI)
B KAYECTBE KOHCEPBAHTA-OBOT'ATUTEJIS
IIPU BATOTOBKE CHJIOCA W3 MHOI'OJIETHUX TPAB

I1. B. IlecTnc

YO «I'poaAHEHCKUI TOCYAapCTBEHHBINA arpapHblii YHUBEPCUTET
r. ['pomHo, Pecrryonuka benapych

(Pecmrybnuka bemapycs, 230008, r. I'poxHo, yi. Tepemkosoit, 28
e-mail: ggau@ggau.by)

Knrouesvie cnosa: canponenesas kopmosas 006aska, cunoc, yootl.

Annomayus. Buecenue canponenesoii kopmosoui dobasxku (CKJ]) 6 xonuue-
cmee 5 ke Ha 1 m cunocyemozo coipbsi U3 Kiegepo-mumogeeuol cmec nogiuaen
cooepoicanue 6 cunoce cyxoeo eewecmsa na 2,5%, a makdice npomeund, icupa,
rxnemuamxu, bOB, 30161 u kapomuna. Cxapmausanue cunoca ¢ CK/{ ¢ cocmase pa-
YUOHO8 KOPOG NOBbICUNO UX yoou na 5,8% npu crudicenuu 3ampam KopMos8 Ha npo-
oykyuio na 2,7%. JJononnumensnas npubsiis cocmasuna 27,6 pyo. 6 pacueme na I
207108y 3a 60 Oueti onvima.

EFFICIENCY OF USING A SAPROPEL FODDER ADDITIVE
AS A CONSERVANT FOR SILOS PREPARING
FROM MULTI-YEAR GRASSES

P. V. Pestis

EI «Grodno state agrarian University»

Grodno, Republic of Belarus

(Republic of Belarus, 230008, Grodno, Tereshkova str., 28
e-mail: ggau@ggau.by)

Key words: Sapropel feed additive, silage, milk yield.

Summary. The addition of sapropelic fodder additive (SFA) in an amount of 5
kg per 1 ton of silage raw material increases the dry matter content in silage by
2,5%, as well as protein, fat, fiber, BEV, ash and carotene. Feeding of silage with
SFA in the composition of rations of cows increased their milk yield by 5,8%, while
the cost of feed for products decreased by 2,7%. Additional profit was 27,6 rubles
per head for 60 days of experience.

(Ilocmynuaa 6 pedaxyuro 01.06.2017 2.)
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BBenenne. OmHUM W3 MECTHBIX, €CTECTBCHHBIX HCTOYHHKOB MHHE-
PAIBHOTO W BUTAMHUHHOTO CHIPBS SBISIOTCS O03epHBIE camporenn. Camporre-
JIU TIPUMEHSIOTCS B KOPMJICHHH CEbCKOXO3SHCTBEHHBIX JKMBOTHBIX, KaK B
YICTOM BHJE, TaK M B COCTaBe KOPMOBBHIX JO0ABOK B KadeCTBE OJHOTO U3
KOMIOHEHTOB [1, 2]. DddeKT oT ImpUMEHEHHUs camporeieil 3aBUCHT He
TOJIBKO OT HAJNMYWS B HUX OMOJOTMYECKH aKTUBHBIX COSAMHEHWH, HO W 32
CYET JYYIIET0 YCBOCHHsI MUTATENbHBIX BEIIECTB PallMOHOB B LIEJIOM. DTO
MO3BOJISIET PACIIMPUTh MOTEHIMAIbHBIE BO3MOXKHOCTH HCIIOJNB30BAHUS Ca-
mporneneit u 00JIaCTh UX MPUMCHCHHS.

B uvacTHOCTH, OOHApY)XECHHBIC aHTHOKCHIAHTHBIC CBOWCTBA CalpoIie-
JIel 1al0T BO3MOXKHOCTh HMCIIOJIB30BAaTh WX B KOPMOIIPOU3BOJICTBE ISl TIPH-
TOTOBJIEHHS Ha MX OCHOBE Pa3IMYHBIX KOPMOBBIX 100aBOK [3].

OTO0 0COOEHHO aKTyalbHO IPH CYIIECTBYIOIIEH mpobieme oboramie-
HUS KOPMOB MHKPORJIEMCHTAaMH, BHTAMHHAMH, AMHUHOKHCIOTAMH U Jp.
JKI3HCHHO Ba)KHBIMH DJIEMEHTAMU MU TAHMUS.

OmnpenencHHBI HHTEpPEC MPEICTABISIET HCIIONB30BaHUE TaKHX 100a-
BOK IPU 3aTOTOBKE CHJIOCOBAHHBIX KOPMOB JJIsl TIOBBHIMICHHUS WX IHATATEIIh-
HOW IIEHHOCTH, YJIYYLICHUS COXPAHHOCTH U 3(P(PEKTUBHOCTH IIPUMCHEHHS B
palmoHax KpymHOTO poraToro CKoTa. B paHee mpoBEeIEHHBIX HCCIET0OBaAHM-
sIX OBLIO YCTAHOBJICHO TMOJIOKUTENHHOE BIWSHUE CAMPONENIEBONH KOPMOBOU
JM00AaBKH Ha KayeCTBO CHJIOCA U MOJIOYHYIO MPOIYKTHBHOCTH KOpOB [4, 5].
OpfHaKo JOCTUTHYTHIE PE3YJIbTAThI B 3HAUUTENHHON CTEMIEHU CBS3aHBI KaK C
TEXHOJIOTUYECKUMH TapaMeTpaMH, TaK W KIUMaTHYECKUMH YCJIOBHSIMH,
KOTOpBIE HE TIOBTOPSIFOTCS €KETOHO.

Heas padorsl: onpenenuTh 3H(HEKTUBHOCTh HCIOIB30BAHUS CAIPO-
nesieBoit kopmoBoii no6asku (CKJI) B xauecTBe KOHCEpBaHTa-000OTATHTENS
IIPH 3aTOTOBKE CHIIOCA M3 MHOTOJICTHHUX TPaB JUIS TOHHBIX KOPOB.

Marepuan u MeToauka ucciaenoBanuii. /[ npousBoacTBa canpo-
nieneBoi kopmoBoit 1obaBku (CKJI) ucnonb3oBanu canporeins o3epa bennn
Hogorpyackoro paiioHa, TaJIUTOBYIO COJb, (ochoruiic m MoHOHATpHUK(OC-
(ar, xoTopsie 3aanMany cooTBeTcTBeHHO 50, 20, 20 1 10% 0oT Macchl Takoi
no0aBku. YkazaHHyI0 100aBKy oOoramaim COJIIMH MHUKPODJIEMEHTOB W3
pacdera 1530 mr nmaka, 89 mr Meau, 25 mr kobanbsTa, 30 Mr Homa Ha Kax-
IIBIA KT T0OaBKH.

B CIIK «IIporpecc-Beprenuimkm NpUTOTOBWIN JABE ONBITHBIE Map-
THU CHJIOCA W3 KIIEBEPO-THMO(ECUHON Macchl. B KOHTpOILHOM BapuaHTE
KOHCEPBAHTHI HE MPUMEHUIUCH. B OMBITHOM BapuaHTe Ha 1 T CHIIOCYeMOTro
ceipbst BHOCHIH 110 5 KT CK/I B KauecTBe KOHCEpPBaHTA-000TaTUTEIIS.

CuIi0c 3aKiaibIBalid B OCTOHHBIC TPAHIIICH C COOJIOJICHUEM BCEX TEX-
HOJIOTHYCCKUX TPEOOBaHMIA, IPEAYCMATPHUBAIOIINX TIIATEIBHYIO TPAMOOBKY
3€JIEHOM MAacCChl U TEPMETUYHOE YKPBITHE.
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Ilocne AByXMECSYHOTO XPAaHEHUS M BCKPBHITUS TPAHIIEH NPOBOIMIN
XO3SHCTBEHHYIO OPraHOJENTHYECKYIO OLCHKY (I[BET, 3arax, KOHCUCTEHINS,
HaJlM4Yhe IUIECEHH, THWIM H T. 1.). B mccaenyemsix oOpasmax cuioca Mo
OOIIENPHHATHIM METOIUKAM OMPEACISIN COJIEpKAaHHE CyXOrO BEIIECTBA,
CBHIPBIX MMUTATENBHBIX BEIIECTB (MIPOTEHHA, XKHUpa, KIETIaTKH, 307161, BOB). B
KaXmoil mpole ompenessu coaepkaHue KaibIus, (ocdopa, KapoTuHa,
o0myto kucnotHocts (pH), KomudecTBo seTyunx xupHbx kuciaoT (JIDKK),
pacCUHUTHIBAIIM YHEPTETUUECKYIO ITUTATENEHOCTb.

Jnist u3ydeHust BIUsIHUS cuiioca, npurorosienHoro ¢ CKJI, na monou-
HYIO MPOAYKTUBHOCTH KOPOB OBUT MPOBEICH HAYYHO-XO3SHCTBCHHBIN OMBIT
o Cleyroniei cxeme (Tabmuma 1).

Ta6muma 1 — Cxema onbITa

KomuectBo | IIporomkuTensHOCT
I'pymmst . YcnoBust KOpMIICHUS
JKUBOTHBIX OIlbITa, JAHEH
| KOHTpOJIbHAS 10 60 OP + cuoc 6€3 KOHCEpPBAaHTOB
2 OIBITHAs 10 60 OP + cuitoc ¢ CKJ|

CorylacHO cXeMe ONbITA, )KUBOTHBIE KOHTPOJIGHOW TPYIIIBI HA BCEM
MPOTSHKEHUH HCCIIEAOBAaHMN MOTPEOSSUIM B COCTaBe palioHa cuioc 0e3
KOHCEpBaHTOB. KOPOBBI OIBITHOI IpyIBI MOTPEOIISUIN B COCTaBE PaIOHA
cuioc, npurotoBieHHbt ¢ CK/I. JXuBoTHBIE 00enx TpyI HAXOAHWINCH B
OJIMHAKOBBIX YCIIOBUAX COJICPKAHMUS.

I'pymnmsl KOMIJIEKTOBAIMCH IO MPUHIUITY aHAJIOTOB C YYETOM HOPOJIHI,
BO3pacTa, CTaUH JJAKTAINH, IPOAYKTUBHOCTH, KOJINYECTBA JKUPA B MOJIOKE.

B Hay4HO-XO035CTBEHHOM OIBITE U3YyUAJIMCh CIAEAYIOIINE MOKa3aTeNun:

— [0€JaeMOCTh KOPMOB, Ha OCHOBAHUH €KETHEBHOTO y4eTa KOPMOB U
UX OCTATKOB;

— MOJIOYHasl NPOAYKTHBHOCTh, MO pE3yJibTaTaM WHAWBUIYaTbHBIX
KOHTPOJIBHBIX U3MEPEHHH;

— cozieprKaHHe Kupa, Oeka, JJAKTO3bI B MOJIOKE ONPEIEIISUTH IT0/IEKa, THO;

— COCTOSIHUE 3/10POBbsI IOAOIBITHOTO TIOr0JIOBbSI KOHTPOJIUPOBAIU ITy-
TE€M BU3YyaJIbHOTO HaOMIOAeHUS W (DU3MOIOr0-OMOXMMUYECKOTO aHalu3a
KpOBHM B HayuaJie U B KOHIIE UCCIIEJOBAHUMN.

AHaim3 KOPMOB W KPOBH NPOBOAWIN B IICHTPAIBHON HAyIHO-HCCIIE-
JIOBaTENBCKOM TabopaTopuy U Ha Kadeape KOPMIICHHUS CEITbCKOX03SHCTBEH-
HBIX )KUBOTHBIX YO «I'TAY» o obuienpuHATEIM METOAUKAM.

Pe3yabTaThl HccenoBaHuii M Ux odcysxkneHue. OIeHKa KadecTBa
CHJIOCA, 3aTOTOBJICHHOTO C MCIIBITYEMbIM KOHCEPBAHTOM-000TaTUTENEM, T10-
Ka3aja, 4TO TaKOW CHJIOC MMEJ CBETIIO-3€JEHBIA IIBET C XOPOIIO COXPAaHUB-
LIeHCS CTPYKTYpOH, OTJIMYANCs NPUATHBIM (PYKTOBBIM 3amaxom. Cuioc,
3arOTOBJICHHBIN 0€3 KOHCEPBAHTOB, UMEJ ITOYTH TaKHE KE XapaKTEePUCTHKH,
OJIHAKO OTIIMYaJICst GoJiee BRIPAKEHHBIM LIBETOM U 3aI1aXOM.
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Hamm uccnenoBanus Taxke MOKa3ajiH, YTO MOJIOYHOKHCIOE Opoxe-
Hue nuio 6onee uHTeHcHBHO B cuioce ¢ CKJI. Kak M3BeCTHO, OCHOBHBIM
KOHCEPBUPYIOINM (aKTOPOM ISl CHIIOCA BBICOKOTO KadeCcTBa SIBIISIETCS
MoJIogHOKHCIoe OposkeHue. [Ipumenenne koHcepBanta B Buae CKJl crmo-
cOOCTBOBAJIO YIIYYLICHHIO COOTHOUICHHS OPTaHWYECKHX KHCIOT B TaKOM
CHJIOCE, YTO BUIHO M3 TaOJIHUIIBI 2.

Tabmnma 2 — bBuoxumuueckme IOKa3zaTeNld CHIOCA M3 KIEBEPO-
TuMO(eedHo cmecH

Bapuanrst CymmMma Conepicarie op Faoﬂ MIe | CootHomene KHCIIOT, %
CKHX KHCIIOT, %
3ar0TOBKH pH Opras.
cumtoca ccnor | MOTOU- | YKCyC- | MacIs- | MONOY- | YKCYC- | Macis-
Has Hast Hast Has Has Has

Cuoc bes 41 | 284 | 177 | 107 | - | 6232|3768 | -
KOHCEPBAHTOB
Cuioc ¢ CK[T 4.3 2,68 1,84 0,84 - 68,65 | 31,35 -

Tax, ecu B cHiioce, 3arOTOBJICHHOM 0e3 KOHCEPBaHTOB, COOTHOIIICHHE
MeX]Ty MOJIOYHOW M YKCYCHOH Kuciotamu coctaBuio 1,65/1, To B cumoce ¢
CK]I sT0 cooTHomIeHre cocTaBuiio 2,2/1. VI3BeCTHO, YTO CTEIEHb IOIaBIIC-
HUS Pa3BUTHUSA HEKEIATEIEHOW MUKPOMIOPHI OpeaenseTcs B OobIeit cre-
TIeHN KOHIICHTpPAaIeil BOAOPOAHBIX HOHOB Wi BenmanHo# pH. Cuiioc, mpu-
rotoBieHHbIH ¢ CKJl OpUT MEHee KHCIBIH, 9TO B TOCIEYIOMIEM OIIP €IEITIIIO
JIYYIIYIO €r0 M0eIaeMOCTh JXUBOTHBIMHU.

HccnenoBanne XMMHYECKOTO COCTaBa CHJIOCA BBISIBUIO HEKOTOPHIC
pasnuyus 10 COACPKAHUIO YUUTHIBAEMBIX 3JIEMEHTOB, YTO OTMEUYEHO B Tab-
nae 3.

Ta6J’II/IL[a 3 — DbuoxuMHYecKHe II0Ka3aTead CHJIoca W3 KJIEBCPO-
TuMO(eedHoi cmecu
Cyxoe Conepxutes B 1 KT Cyxoro BelecTsa, I

Bapu- B¢ Kapo-

anrer | e [xopM | 09 e e | ok | OB | soma | Ca P | Tum,
CTBO, el Mk ME

3

S

g §§ 236 | 0,88 | 9,23 | 1410 | 32,2 | 292,6 | 438,4 | 109,9 | 8,3 563 | 81,2
3
§§ 242 | 091 | 9,27 | 1428 | 32,8 | 284,2 | 447,6 | 110,8 | 10,6 | 5,74 | 89,4
=
s O

Tak, cunoc 3arotoBieHHbIN ¢ mpumeHeHneMm CKJI, mmen Gosiee BBICO-
KyIO IHTaTeIbHOCTh, paBHyto 0,91 k. ex., uro Ha 0,03 k. en. wim Ha 3,4%
BBIIIIC, YEM B KOHTPOJIEC.
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OTMedeHO MONIOKUTENBEHOE BIMSHHUE HCIBITYEMOTO KOHCEPBAHTAa Ha
collepKaHue MPOTEeHHA, XHpa, KietdaTku, bOB u kapormra. Kpome Toro,
oOoramieHne UCTBITyeMoro cuioca koHcepsanToM B Buae CKJI moBsicmiio
coIlep)KaHME CYXOTO BemlecTBa B TakoM cmiioce Ha 0,1 m. m. wmm Ha 2,5% B
KOJINYECTBEHHOM COOTHOIIICHHU.

Hcnons3oBaHie KOHCEPBAHTA-000TaTHTENS HA OCHOBE CAlPONEIs IPH
CHJIOCOBaHHMHM 3€JICHOW Macchl NPHUBEJIO K YBEIMUYCHHIO COJEPKAHHS Kallb-
st 1 Gocdopa B roTOBOM KOPME 3a CUET HAJMUMS ITUX DIEMEHTOB B HC-
neityemoit CKJI.

[To pesynbpraraMm 1aGOpaTOPHBIX HCCIENOBAHUI YCTAaHOBJIEHO, YTO
NpUMeHeHne KoHcepBaHTa-oboraturens B Bune CKJI npu 3arotoBke cuioca
MIO3BOJISIET IOBBICHTh KaU€CTBO KOpMa 3a CUeT 0oJiee BHICOKOTO COJEPIKaHUs
B HEM HEOOXOIMMBIX XHBOTHBIM 3JIEMCHTOB ITUTaHHUS.

Cuitoc, TPUTOTOBJIEHHBIH C KOHCEPBAaHTOM-OOOTaTHTENEM, M CHIIOC
0e3 KOHCEpBaHTOB OBUTH CKOPMJICHBI B COCTAaBE PAI[OHOB JOWHBIM KOpPOBaM
COTJIACHO CXEME OIIBITA.

W3 Tabnuupl 4 BUAHO, YTO KOPOBBI 00EMX TPYII MOTPEOIISIIN OAUHA-
KOBOE KOJIMYECTBO KOPMOB. Pa3nuuns B MUTaTEIbHOCTH PAllOHOB BBI3BAHEI
HCOJUHAKOBBIM COJACPKAHUEM YUHUTBIBACMBIX 3JIEMEHTOB IMUTAHUA B CUJIOCE
¢ CKJI u B cuitoce, 3aroTOBIEHHOM 0€3 KOHCEpBAaHTOB. Tak, KOPOBBI OIBIT-
HOW TpyMIbI NOTPEONISIIM ¢ KOpMaMH OOJIbIlIe YHEPTUH, IMPOTEHUHA, CyXOTro
BEIICCTBA, MUHCPAJIBHBIX 3JIEMCHTOB.

Tabnuua 4 — dakTryeckoe NOTpedsieHne MUTATEIbHBIX BEIECTB MO/
OTIBITHBIMH >KUBOTHBIMHA

I'pynnst
HaumenoBanue xopma En. uzm.
KOHTpOJIbHAsI KOITBITHAST
1 2 3 4
CHJIOC KJICBEPO-THMO(ECUHBII KT 20 20
CEeHaXX U3 371aKOBBIX TPaB KT 9,0 9,0
CEHO KIIEBEPO-THMO(EeUHOE KT 1,0 1,0
JKOM CyXOit KT 2,0 2,0
kombukopm K-60 KT 7,0 7,0
B pammone conepkurcs:

KOPMOBBIX €JIMHUIL KOpM. eJl. 17,26 17,84
0OMEHHOI dHEPIHH Mmx 178,66 186,24
CyXO0€ BELIECTBO KT 17,82 18,31
CBIPO¥ IPOTEHH r 2558 2646
[IepEBAPHUMBII TPOTEUH r 1808 1896
CBIPOH XKHUP r 539 578
ChIpasi KIIeTYaTKa r 4175 4210
Kpaxmai r 2470 2520
caxap r 1686 1745
KaJIbLIUi r 129 141
¢docdop r 92 99
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Iponomkenue Tadnuis: 4

1 2 3 4
MarHui r 35 37
KaJmi r 223 227
cepa r 36 36,2
JKEIIE30 MI 4059 4126
LIMHK MIr 636 652
Mellb MI 213 219
Mapraser MIr 1074 1079
KOOanbT MI 18,6 19,1
HOJ MI 258 244
KapOTHH MI 968 982
BUT. J| Me 24110 24300
BuT. E MI 1574 1782

OTH pa3nuyus CKa3aJuch Ha MOJIOYHON MPOTYKTUBHOCTH KUBOTHBIX.
Tabnuma 5 — Mosjo9Has IpoIyKTHBHOCTH KOPOB

Tlokazarenu En. Upynmet

H3M. KOHTPOJIbHASI KOIIBITHAst
CpeHecyTouHbIH yI0it KI' *22,1+0,36 *23,4+0,39
CpaBHeHHE C KOHTPOJIEM % 100 105,8
BanoBoe KOIU4eCTBO MOJIOKA KT *1326+21,43 *1404+24,36
CpaBHeHHE C KOHTPOJIEM % 100 105,8
CojepxxaHue )KHpa B MOJIOKE % 3,64 3,63
KonnuecTBo MOJIOYHOTO KHpa KT 48,26+1,23 50,96+1,36
CpaBHeHHe ¢ KOHTPOJIEM % 100 105,3
KomnuectBo 6enka B MOJIOKE % 3,23 3,24
KonmnuecTBO MOJIOUHOTO Oelrka KT 42,8+1,36 45,48+1,44
CpaBHeHHe ¢ KOHTPOJIEM % 100 106,2

* P<0,05

CorylacHO JaHHBIM TAaOJIMIBI 5, OT KOPOB OIBITHOW TPYMIIEI OBLIO T10-
Jy4eHo Oorblie MoJioKa. Tak, o cpeJHeCYTOYHOMY YO0 KHBOTHBIE OIIBIT-
HOW TpymIisl Ha 5,8% MPEBOCXOIMIN CBEPCTHHIl U3 KOHTPOIHHOM T'PYIIIBL.
ITo conmepxanunio >kxupa ¥ Oenka B MOJOKE KOPOB O0EMX TPYII pa3zindus
ObUTH HE3HAYMTEIbHBL. BMecTe ¢ TeM n3-3a pas3iuyil M0 YPOBHIO MPOIYK-
TUBHOCTH OT KOPOB OIIBITHOW T'PYHIIBI, MOTPEOIABIINX B COCTaBE PAllMOHA
cunoc ¢ CKJI, momydaeno coorBeTcTBeHHO Ha 5,3 1 6,2% O0JbIIIe MOIOYHO-
ro Kupa W Oellka 1Mo CPaBHEHHUIO C aHAJIOTaMH U3 KOHTPOJbHOW TPYIIIbI,
MOTPEOISIBIIMMHU B COCTaBE PallMOHOB criloc 0e3 KOHCepBaHTOB. B kommue-
CTBEHHOM BBIP)KCHUH OT KOPOB OIIBITHOM I'pyIBI B pacuyere Ha | ooy 3a
TIepHOJ1 UCCIIEI0BaHNH MOJy4eHO Ha 78 KT MOJIOKA OOJIbIIIE 110 CPAaBHEHHIO C
KOHTPOJIEM, YTO CBUJICTEIBCTBYET O OJIaronpHsTHOM BJIMSIHUU CHIIOCA, TIPHU-
rotoBieHHoro ¢ CKJI, Ha MOJIO4HYI0 IPOAYKTHBHOCTH KOpOB. Pacyer ako-
HOMHUECKO# 3(p(heKTHBHOCTH MOKa3aJl, YTO CKapMJIMBaHHE JOWHBIM KOPO-
BaM CHJIOCA C KOHCEPBAHTOM-00OTAaTUTENEM IO3BOJIMIIO MONYYHUTH JOMOJI-
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HUTETHHO 79,3 KT MoJIOKa 0a3MCHOM KUPHOCTH TIPH CHIDKCHUH 3aTPaT KOop-
MOB Ha €IMHHUILY TPOIYKIIHH.

Tabnuua 6 — DxoHOMIYecKast 3P PEKTHBHOCTD MCIIOIB30BAHUS CHIIOCA
¢ CK]l B panioHax JOWHBIX KOPOB

INokazaTenu En. uzm. Lpynmet
KOHTPOJIbHASI KOIBITHAsI

KonnuectBo KopoB roJ 10 10
[TpomoIKHUTEIEHOCTh OIBITA JHEH 60 60
HanoeHo Mosoka 6a3ucHOi )KUPHOCTH KT 1419,6 1498,9
Tlomny4eHo AOMOMHUTENBHO B ONBITE KT - 79,3
3arpaTsl KOPMOB 32 OIIBIT B pacueTe KOpM.EIL 1035 10,70
Ha | rosoBy
3a1;paT1,1 KOpPMOB Ha | KI MoJioka 0a3wuc- KOpM.EIL 073 071
HOM KUPHOCTH
3aTpathl Ha MPOAYKLHUIO 32 IEPUOJ OIbITA pyo. 535,2 546,6
JIONOJIHUTENILHO 3aTPaueHo B ONBITE pyo. - 11,4
CTOMMOCTh peaIn30BaHHOMN MPOAYKIUH pyo. 698,4 7374
CTOMMOCTD JOTIOJHHUTEIbHOM POAYKIIHU pyo. - 39,0
TIpu6GsuIL pyo. 163,2 130,8
JlonosHuTeIbHAs IPUOBLTB B OMBITE pyo. - 27,6
YpoBeHb peHTA0EIBHOCTH % 30,5 34,9

Taxk, ecr B KOHTPOJBHOH TpyIIIie Ha MPOU3BOJICTBO | KT MOJOKa 3a-
tpaueno 0,73 k. ex., To B onbITHON — 0,71 wim Ha 0,02 k. ex. mensiue. [Jo-
MIOJIHUTENbHAS IPUOBLIb, TIOJYYSHHAS OT peaau3aIlii MOJIOKa KOPOB OMBIT-
HOH rpynmbl, coctaBuia 27,6 py0. B pacuere Ha OJHY TOJIOBY 3a MEPHOJ
HCCIIEI0BaHUM.

3akarouyenue. CkapMIMBaHUE JOWHBIM KOPOBaM B COCTaBe PALlMOHOB
CHJIOCA U3 KIICBEPO-TUMO(ECUHOW CMECH, 3arOTOBJICHHOI'O C HCIIOJIb30Ba-
HUEM camporiesieBoit kopmMoBoit no6asku (CKJ/[) B kauecTBe KOHCEpBaHTa-
oboraTurens, MO3BOIAET Ha 5,8% MOBBICUTH YIOW, CHU3UTH 3aTPaThl KOP-
MOB Ha CUHHITY TPOAYKIMH, TOIYIUTh JOMOIHUTEIBHO 27,6 py0. mpHOEI-
JIU B pacyeTe Ha | TOJIOBY 3a MEPHO/T OIbITA MPU MOBHIICHIH PEHTA0CTBHO-
CTH IIPOU3BOJICTBA MOJIOKa Ha 4,4%.
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TEXHOJIOT'MYECKASI OHEHKA
INBIIEOCAJUTEJIBHBIX YCTPOUCTB CUCTEM ACIIUPAIIN
PACIIBUIMTEJIBHBIX CYIINJIOK

I'. E. Pauuknuii, U. C. JleonoBuu

YO «I'pogHeHCcKuil rocy1apcTBEHHBIH arpapHblil YHUBEPCUTET
r. 'ponHo, Pecybnuka bBenapych

(Pecny6nuka Benapycs, 230008, r. I'poano, yin. TepemkoBoit, 28
e-mail: ggau@ggau.by)

Kniouesvie cnoga: Cyxue monounvie npoOykmbvi, NOMePU 6 OKPYICAIOWYIO
cpedy, ocajxcoenue yeHmpobedcHoe, epasumayuonHoe, Quibmposanue, ckpyboepei,
IKOHOMUYECKAS YeNecOOOPAZHOCMY, NePCHEKMUBbL CYUWEeCBYIOWe20 NOT0OMHCEHUS.

Annomauusa. Monounvie pacnvliumenvHvle CYWUIKU — KpaliHe HU3K03Qgex-
mugHoe 060py0osanue no 3ampamam dHepeuu. Benuku nomepu 20moeoco cyxoeo
nPOOYKMA, BbLINYCKAEMOZ0 8 OKPYHCAIOWYIO CPedy ¢ OMPAOOMAHHLIM MENIOHOCUM e-
aem. Ilo smoil npuyune pexkynepayus menia HeeosmodxcHa. Heobxooumo pewenue
MEXHONO2UYECKUX NPOOTIeM NO CHUMCEHUIO NOmepb NPOOYKMA U MeNa080l SHep2ull.
Cywecmsyiowue cucmemyl acnupayuu Ha PAcnbLIUMENbHbIX CYUUIKAX 8 NO0AsA-
1oujem OONLUUHCIBE OCHOBbIBAIOMCA HA YUKTIOHAX OONbUMUX 2ADAPUMHBIX PA3MePOs,
KOMOopble NPUHYUNUATLHO He NPU20OHbL O CYWEeCMBEHHO20 OCANCOEHUs MENKOOUC-
NePCHO20 CYX020 NPOOYKMA, MPAHCNOPMUPYEMO20 8 OONbUX 00bemax ompabo-
MAHHO20 MENIOHOCUMEINS, — 8030YXd.

TIpouszeooumenu Cywuiox npeonaearom cucmemvl GUIbMpPOSAHUs MENLOHO-
cumena. Cmoumocms 3moz2o 060py008anus Kpamua CmoumMocmu cOOCMEEHHO Cy-
wuabHo20 0bopyoosanus. Bemuxu sampamel na SKcnayamayuio guibmpos. Ipeo-
NPUAMUSA, He uMeloujue BO3MOICHOCIU MAKUX UHBeCIUYUll, Hecym 0oabulie nome-
pu, HeOONoYyas NPOOYKYUIO U3 3aKYNIeHHO20 U NepepadoOmanto20 Cbipbs.

TECHNOLOGICAL ASSESSMENT OF PYLEOSADITELNY
DEVICES OF SYSTEMS OF ASPIRATION OF RASPYLITELNY
DRYERS

G. E. Raitsky, I. S. Leonovich

EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.
e-mail: ggau@ggau.by

Keywords: Dry dairy products, losses to the environment, sedimentation cen-
trifugal, gravitational, filtering, scrubbers, economic feasibility, prospects of the
current situation.

Summary. Dairy raspylitelny dryers extremely low effective equipment on en-
ergy expenses. Bikes of loss of the finished dry product which is released to the envi-
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ronment with the fulfilled heat carrier. For this reason recovery of heat isn't possi-
ble. The solution of technological problems on decrease in losses of a product and
thermal energy is necessary. The existing system of aspiration on the raspylitelnykh
dryers in the majority are based on cyclones of big overall dimensions which are
essentially not suitable for essential sedimentation of the fine dry product transport-
ed in large volumes of the fulfilled heat carrier — air.

Producers of dryers offer systems of filtering of the heat carrier. The cost of
this equipment is multiple costs of actually drying equipment. Bikes of costs of op-
eration of filters. The enterprises not having possibilities of such investments sustain
big losses, receiving less production from the purchased and processed raw materi-
als.

(ITocmynuna 6 pedaxyuio 01.06.2017 2.)

BBenenne. Monounble 3aBoabsl PecnyOmmku benmapych mmpoko uc-
MOJB3YIOT 00OpYAOBaHME CYIIKM MOJIOYHBIX IMpPOAYKTOB. IIpeoOnanaror
CYILUJIKMA MaJIOH U cpeAHer MpOou3BOAUTENBHOCTH — 8,0+46,0 ThIC. M Tern-
JIOHOCHTEJIS HarpeToro Bo3ayxa B dac. IIpowsBoxmtenn o0OpymoBaHUS B
TEXHHMYECKUX XapaKTEPUCTHKAX YKa3blBAlOT HA HEH30EKHOCTH IOTEPh C
0TpabOTaHHBIM TEIUIOHOCUTEJIEM CyXoro mpoxaykra 240+800 mr/m®. Pacuer
JUISL cpeHeii cymmikn (42-46 Thic. M>/dac) MOKa3BIBAET, UTO B OKPYIKAIO-
LIYIO Cpely B CYTKH BBIOPAchIBAaeTCS yIOH COBPEMEHHOH MOJIOYHO-TOBap-
HOH Qepmbl Ha 100-150 ros. DTu mokaszarenud COOTBETCTBYIOT HIMPOKO
IIPUMEHSEMOMY B CHCTEME aCIHpaIM [UKIOHHOMY OCaKICHUIO. X OpOIIHe
Pe3yJbTaThl MOXKHO IMOJYYUTH MPH UCIIOJIb30BAaHUU (DUIIBTPYIOUIMX CHCTEM.
HenmocratkoM wux sBisioTcs OONBINIME TIOKA3aTeNd MAaTEPHATOEMKOCTH,
CJIO’KHOCTh JKCIUTyaTaIlMM U BBICOKas CTOMMOCTH MpHoOpereHus. Jpyrue
CHOCOOBI OYHCTKH, MOKpasi ¥ TPaBUTAIlMOHHAsI, IEPCIIEKTUBHBIE 110 CPABHHU-
TEJILHBIM TTOKa3aHUSIM TEXHOJIOTHYECKOH M HKOHOMHUYECKOH 3((eKTHBHO-
CTH, B HAcTOsIIEe BPeMsl HE BOCTPEOOBaHBI, IIPH TOM YTO TEXHHYIECKH pa3-
paboTaHbI U BIIOJIHE KOHKYPEHTHBI.

Ieab padoTsl: 1aTh OOBEKTHBHYIO TEXHOJOIMYECKYIO OLICHKY CyIIe-
CTBYIOILIETO U TIEPCIEKTUBHOIO 000PYA0BaHMUS IS OYMCTKH TETNIOHOCHTEIIS
Ha BBIXOJIC U3 CHCTEM aCIHPalWU PACHBUINTEIBHBIX MOJIOYHBIX CYIIHMIIOK.
PaccMoTpeTs BO3MOXKHOCTH HCIIOJIB30BAaHUS aKTUBHOTO CKpyOOepa u
YCTPOWCTBA TPABUTALMOHHOTO OCAXICHHS B CHCTEMax AacHUpaliy aen-
CTBYIOIIETO 000PYIOBAHMSI CYIIKH.

Marepuan 1 MeTOAMKA HccaeA0BaHMI. MaTepranoM uccieloBaHui
SBISIIOTCS  cymmiibHbIe ycTaHOBKM OAQO «bemmakt»y, OAO «Jluackuit
MKK» 1 OAO «Monounsiit Mup». MeTosinka uccie10BaHui 3aKkiitoyanach
B HCCIIC/IOBAHUM Pa3MEPHBIX U TEXHOJIOTHYECKHX XapaKTEpPUCTUK 000pyno-
BaHMs LEHTPOOEIKHOTO OCAXKJICHUS W (UIBTPOBAHUS CYXOT'O MOJIOYHOTO
MPOJYKTa U3 HOTOKA OTPabOTaHHOTO TEINIOHOCUTEIISI — BO3/IyXa.
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Pe3ysbTaThl Hccae10BaHUil 1 UX 00cy:xkaeHue. Bee ncmonbzyemeie
CYIINIBHBIE YCTAHOBKH Ha 00CIIEIOBAHHBIX MOJIOYHBIX NMPEANPHUATHAX TPHU-
0o0peTeHBl B OCHOBHOM B KOHIIE XX CT. HJIM B Hadaje Hacrosmero. [lotepu
CyXOTO FOTOBOT'O MPOAYKTa OBUIM OUYEBUIHBI BCET/IA, UX PACCMATPUBAIN KaK
HEM30E)KHYI0 TAaHHOCTh M HUKaKMX COMHEHHH B PaIlIOHAJIBHOCTH CYIe-
CTBYIOIIMX YCTPOMCTB OYMCTKH TEIUIOHOCHTENS HA BBIXOJE M3 CHCTEM ac-
nupanuy He Bo3Hukano. Ha ycranoBkax tuma VR, Hupo-Artomaiizep (Geo)
HEM3MEHHO HCIIOJB3YIOTCS LUKIOHBI OOJBLIMX Pa3MEpoB, C IHAMETPOM
LMTMHIPUYECKOI 4acTh KaK ONpEAENSIONIEro rabapuTHeIe pasMepsl 2+3 M.
IIpu 310M [1] M3BECTHO, YTO YACTHUIIBI pa3MEepOM 5 MKM Jake B ITMKJIOHAX
nuametrpoMm 0,8 M ynaBnuBaroTcs He 6osee ueM 50%.

CrenoBarenbHO, B UCTONIBb3YEMbBIX IIMKIOHAX OY/AET OCaXICHO 3HAYM-
TEJIFHO MEHBIIEe KOJIMIECTBO MPOIYKTa, T. K. IPH YBEIUYEHHUU IYTH OCa-
xneHns B Tpu pasa (D=2,0 M) moTok Bo3ayxa HE MO3BOJISET MENKOH YacTu-
IIE C MaJOi MHEPIIMOHHOW COCTABISIOMIEH NOCTHTHYTh CTEHKH IMKIOHA W
OCECTb Ha HEH.

n,%
100

90 —

40 —

T T T T T T T | Doatn
100 200 300 400 500 600 700 800
Pucynok 1 — DkcrepuMeHTaIbHBIC JAHHBIC O CTCIICHHU YIIaBIUBAHUS IBLTH
B 1ukioHe [{H-15 ([Iuamerp uactui nbutm (B Mxm): 1-15; 2-10; 3-5)

Kpowme Toro, BBOJ ITOTOKA MBUIHA B IIUKJIOH HE IO/ BHEIIIHUM IaBJICHH-

€M, a 33 CUET €ro BaKyyMHUPOBaHUs Yepe3 BHIXOIHOHM maTpyook [2] He obec-
[EYMBACT JOCTATOYHOIO BPEMEHH BPAIICHHS IOTOKA OTHOCHTEIIBHO IIMJIHH-
JPUYECKOT0 KOpIlyca IMHUKJIOHA. Ha mepBoM BHTKE OBICTPO Momagasi B 3TOT
BBIXOIHOW MAaTpyOOK, OH TaKUM OOpPa30M BBIBOJUTCS U3 IIUKJIOHA C 4aCTH-
aMH TPOJYKTa, UMCIONUMH JIaXKe CPEIHHC pa3MEPHBIC XapaKTECPUCTHKH
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(6omee 5 MxM). YacTHIIBI CyXOW CHIBOPOTKH BCE MMEIOT OYEHb MaJbIe JIH-
HEWHbIe ¥ MacCOBBIC pa3Mephl, IIPH 3TOM CTAHOBUTCS IOHATHO, II0YEMY IS
Hee rparmua noteps (800 Mr/m®) ompeneneHa MPOM3BOINTENIMA 06OPYIO0-
BaHHUS CYIIKH TAaKOH BBICOKOH, a Ha MPOU3BOACTBE, C YYETOM BCTPEUYHBIX
MIOTOKOB BO3JyXa OT IIUTIO30BBIX 3aTBOPOB, OTJIOKCHUH Ha BHYTPEHHHUX IO-
BEPXHOCTSX LUKJIOHOB, APYTHX HECOBEPIICHCTB, 3aBEJOMO BBIIIC IEKIApH-
POBaHHBIX MTOTEPB.

Pucynok 2 — Cxema paboThI B pa3Mephl [TUKJIOHA CYITHIIFHON YCTAaHOBKU
VRA-4 [2]

Hamu pazpaGoTaHo ycTpoHCTBO, MO3BOJISIIONIEE OOECTIEUYUTh MUHU-
MaJbHOE PAcCTOSHUE Mpobera 4acTHIl U3 MOTOKa 10 CTEHOK amlmapara MpH
HE3HAYUTENBHBIX MOTEPSIX THAPABINYECKOTO HANopa B yKa3aHHBIX BEJIMKO-
rabapUTHBIX IIMKJIOHAX, C UCIIOJIb3yeMOH cXxeMoil Ge3HaopHOTo BBOJIA ITHI-
JM B IWIMHAPUYECKYIO YacTh IMKIJIOHA. [Ipy HEOONbIINX KOHCTPYKIMOH-
HBIX U3MEHEHHUAX 3TO MO3BOJIUT YBEIHMYUTH CTEIICHh OYHCTKU TETIOHOCHUTE-
a5 oT mpoxaykra. Ha puc. 3 mokxasaH momepeuHsli paspe3 IUKIOHA C BBE-
JICHHOM B €ro NWJIMHAPUUYECKYIO YacTh | BCTaBKOI 2, Ha KOTOPOU 3aKperie-
HBI OTpakaTeIH-HAIpaBIIIONUe 3 MOTOKA MBLIH.

MonepHn3npoBaHHbIH IUKIOH paboraer ciexyromuM obdpasom. [lo
BXO/IHOMY TaTpyOKy 5 OT CyHImIbHON OalHM (Ha cXeMe He IOoKa3aHa) Mo
BO3ICHCTBUEM pa3psDKEHHSI CO3aBAEMOT0 BRITSKHBIM BEHTHIATOPOM UYepes3
BBIBOJHOM MaTpyOOK 4 MBIIh BXOIUT B MWJIMHAPUIECKUNA 00beM, co3/1aBae-
MBI KOPITyCOM ITMKJIOHA M BCTABKOH, U ImepeMeniaercsi B 3ToM oowseme. OT-
paxaTenu-HaNpaBIAOMe 4 MHOTOKPaTHO HANpaBIIIIOT B TOHKOM CIIO€
ITOTOK Ha CTEHKY LMKJIOHA, 0OecreunBasi OCaXJCHHE U HICXOSIINI BHHTO-
BOW MapIIpyT YacTHIl MPOAYKTA, MOCTYMNAOIUX HA KOHYCHYIO 4acTb LIMK-
JIOHa W Janee B cOOpHUK. B TO e BpeMs cyliecTBYyIOIasi NpaKTHKa Hpe-
BpallleHUs LUKIOHA B OCAJOYHYI0 TPaBUTALMOHHYIO Kamepy [2] Moxer
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OBITh palMOHAIBHO aHATM3UPOBAHA M CTABUT 3314y 110 CO3IAHUIO BHYTPH
nuKIoHa 3(PQPEKTHBHOW OCanUTENBFHON KaMephl C HCIIOJIb30BaHHEM OOJIb-
KX TUIOIIAfEeH TelT OCAXKIOCHUS W IIeJICHANpPABICHHON OPHUCHTAUU MTOTOKA
TETUIOHOCHUTEJNSL Ul 3HAYNTEIBHOTO CHIDKCHMS KOJIMYECTBA IPOXYKTa Ha
BBIXOZI€ M3 TAaKOTo ammnapara. Peus He HAET O JOCTHKEHNH 3(D(HEKTHBHOCTH
OYUCTKH (IIBTPOB MU aKTHBHBIX CKPyOOEpOB, MO3BOJISMIOMINX PACCUUTHI-
BaTh Ha cTeneHb ouucTku 0,95+0,99, cienyer cTaBUTH peaibHBIC LIETH B
pasmepe 0,8+0,9 oT maccel nponykTa Ha Bxone. [Ipu aToM cneayeT paccuu-
THIBaTh Ha BO3MOYXHOCTb IOJYYEHHs] YKa3aHHBIX PE3yJbTAaTOB IPU MaJbIX
3aTpaTax Ha M3rOTOBJEHUE, MOHTAX U JKCIUTyaTalluio, Ha oOecreyeHue pa-
00TOCIIOCOOHOCTH TIPH CyIIKe POochaTO-KUPOCOACPKAIIMX KOMIOHCHTOB U
JUTSL CaMbIX MEJIKUX (DPAKIHiA CyXOro MPOayKTa.

Pucynok 3 — Cxema MoJiepHHU3AINY [IUKJIOHA BCTABKOM IS CO3/IaHHS
HaIlpaBJIEHHOTO TOHKOCJIOWHOIO MOTOKA MbUIH
1 — napyorcHbill yuruHOpuYeckuil KOpNyc YUKIOHA, 2 — 6CMAsKa YUTUHOPUYECKAs,

3 — ompascamenv-nanpasnsiowas,; 4 — 61600HOU nampybokK, 5 — 6X00HOU nampyoox

WHeprimoHHO-0caAuTeNb-Hass KamMepa MOXET ObIThb KOHCTPYKTHBHO
pelieHa B KOpIyce ¢ KBaIpaTHBIMM WM IIPSMOYTOJIBHBIM IIOIIEPEYHBIM Ce-
YEHHEM B 30HE OCAXKICHUS, T. €. YCTPAUBAETCA HE BHYTPU CYIIECTBYIOIINX
muKIoHOB. Takas kKaMepa MOXeT OBITh HCIIONB30BaHa KaK YCTPOHCTBO
MIpeBAPUTEIFHON OYHCTKH, HAlpUMeEp, Mepel yCTaHOBKaMH (HIBTPOBA-
Husi. TakuMm 00pa3om, pemraercsl BONPOC CHIDKEHHS HArPy3KH Ha (PMIIBTPO-
BaJIbHBIE PyKaBa 3TUX YCTaHOBOK. M3BecTHO [3], UTO UCXO0Ms U3 COXPAHEHHS
3¢ (GeKTUBHOCTH (QHUIBTPOBAHUS BO3JyXa Yepe3 pYyKaBHBIM Marepual,
Harpy3Ka IO TEIIOHOCUTEIO JTOJDKHA COCTaBIATH He Ooiee 3 M¥/M% M.
Ecnu HekoTOpyro 4acTh MPOAYKTa OCAJAWTh Ha MPEABAPUTEIHLHOM y4acTKe,
T. €. B TAKOH Kamepe, TO MOYKHO PacCUNTHIBATh Ha CHIKEHHE (PHIIBTPYIONICH
IUTOINAAN PYKaBOB, MPOJICHHS OOIIET0 CpOKa MX IKCIDTyaTallid, B TOM
YHCIIe TOBBIIICHUS IEPHOANIHOCTH UX OOCITY)KUBAHUS U CTHPKH.
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3akmaiouenue. VccienoBaHHble 0OBEKTH BBIICICHUS TBEpHOH (pak-
UM U3 IBUICH Ha BBIXOJE W3 CHCTEM AaClUpalUM CYIIMIBHBIX PACIIBLIH-
TENBHBIX YCTAHOBOK IIO3BOJIIIOT CYIWTH 00 aKTYyaJbHOCTH BCEria cymie-
CTBYIOIIUX NIPOOIIEM NOTEPh TOTOBOTO MPOIYKTA M HECOOTBETCTBHS HCIIOJIb-
3yeMbIX YCTPOHCTB 3THM 3ajadaM. Pa3paboTaHBl KOHCTPYKIMH, [TO3BOJISIO-
mme Oojee 3((EeKTHBHO HCIOIB30BATH ITUKIOHBI OONBIINX Ta0aphTOB, B
TOM YHCJE CO BXOJIOM IbUIEH B BaKyyMHPYEMBIH KOpITyC, a TaKKe MHbLIe-
OCaJUTEIbHBIX KaMep, MO3BOJISIONUX 3aMEHUTh HU3KOA((EKTUBHBIC IHK-
JIOHBI, IPY 3TOM JOCTUYb LIeJIeH MOBBIIICHUS] Ka4eCTBa OYUCTKH M CHU3HUTh
MAaTepHalIOeMKOCTh 000PYJOBaHUS.
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Kniouegvie cnosa: 6o30ywnas cpeoa, memnepamypa, 61adCHOCMb, 2aA306bill
cocmas 8030yxa, 6OKChl Ol COOCPICAHUSL HCUBOMHBIX, MENI00OMEH.

Annomayun. Axmyanrvnocme cmamou 00YCIAGIUBACMC UCCICO08AHUEM U
AHANU3OM GNUAHUSL PAKMOPOS KIUMAMA IHCUBOMHOBOOUECKUX NOMEUJeHULI HA KOM-
GopmHnoe codepoicanue 8bICOKONPOOYKMUBHBIX KOPOS, VCI0GULL, CROCOOCMEYIOUUX
nogbluLeHUI0 NPOOYKMUSHOCIU. A8MOopbl cmambl Onpedeuau 4emvipe OCHOGHbLE
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cghepul, obecneuusarowue ONpeOesieH bl PUMM JHCUSHU U NOBEOCHUS. HCUGOMHBIX.
Omo, npedicoe 6cezo, 8030yuHaA cpeda, 8 YCI08UAX KOMOPOU HAXOOUMCs KOpoed,
cyxue, y0obHbie 011 0movIXa 60KCbl Npu 6ECNPUBASHOM U NPUBAZHOM COOEPHCAHUU,
€c600600H0€e nompebieHue KOpmMa u 800bl, obecneueHue onpeoereHHO20 YPOBHs 08U-
2amenvHOU aKMUBHOCU.

OPTIMIZATION OF CLIMATE OF LIVESTOCKING SPACES
AT THE CONTENT OF HIGH-PRODUCTIVE COWS

P. P. Raketsky’, I. N. Kazarovets, P. V. Pestis®

! _ EI «Belarusian State Agrarian University»

Minsk, Republic of Belarus

(Republic of Belarus, 220023, Minsk, Nezavisimosti Ave. 99
e-mail: ktmg@batu.edu.by)

2 _ EI «Grodno State Agrarian University»
(Belarus, Grodno, 220008, 28 Tereshkova st.
e-mail: ktmg@batu.edu.by)

Key words: Air environment, temperature, humidity, gas composition of air,
boxes for keeping animals, heat exchange.

Summary. The relevance of the article is determined by the research and
analysis of the influence of climatic factors in livestock housing on the comfort con-
tent of highly productive cows, conditions conducive to increased productivity. The
authors of the article identified four main areas that provide a certain rhythm of life
and behavior of animals. This is, above all, the air environment in which conditions
the cow is located, dry boxes that are comfortable for rest and are free of tied con-
tents and convenient for tied content, free consumption of food and water, and a
certain level of motor activity.

(Tlocmynuaa 6 pedaxyuto 28.05.2017 2.)

Beenenue. [Ipu conepikaHuy BBICOKOIIPOAYKTHBHBIX KOPOB HE BCET/A
B JIOJDKHOW Mepe YYUTBHIBAIOTCS Takue (akTOphl, Kak crocol comepskaHus,
(OpMBI 00CITY’)KMBaHUS KMBOTHBIX, KAU€CTBO )KHBOTHOBOJYECKHX MOMeEIe-
HUH, UX MJIaHUPOBKA, BEHTHJISIIUS, OCBEIIEHHE | T. 1. VIHOTa JocTaTtovHo
JIMIIb HE3HAYNTEIbHBIX W3MEHEHHH B CTPOUTEIBHO-TUIAHUPOBOYHBIX pelie-
HUSX, B 000PYIOBAHMWHU B TIOJIE3Y OMOIOTHYECKHX TPEOOBAHWHA >KUBOTHBIX,
CO3JIaHUU KOM(OPTHBIX YCIOBHH, CIOCOOCTBYIOLIMX MOBBIILIEHUIO TPOIYK-
TUBHOCTH.

Bpannec X. ormedaer [1], 9T0 mpu HEKOTOPHIX U3MEHEHHUSIX B cdepe
koMopTa It KOPOBBI HAa MPAKTUKE HEPEJKO OTMEYAETCs yBEJIMYCHHUE MPO-
nykruHoctd Ha 1000-1800 kr MoOJIOKa Ha KOPOBY B TOf. DTO CBHICTEIb-
CTBYeT 00 OTPOMHBIX pe3epBax, KOTOPHIE MOTYT OBITH MOOMIM30BAaHbI JUIs
TIOBBILIEHUS TIPOAYKTHBHOCTH JKUBOTHBIX, CIYXKHUT J0Ka3aTeJIbCTBOM TOTO,
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9T0 6€3 MaKCHMaJIBHOTO KOM(pOpTa HEBO3ZMOKHO JOCTHYB BBHICOKHX PE3yihb-
TaToB.

ey paGoThl: N3YYNTH BIUSHAE COCTaBa BO3AYyXa U €ro (PU3NIECKUX
CBOMCTB (TEMIIEpaTyphl, BIAXHOCTH, ABIKCHHS IBIICBON 3arpsS3HEHHOCTH,
MHKPOOHO# 06CEMEHEHHOCTH, Ta30BOTO COCTaBa U T. JI.) HA )KU3HEIEATEb-
HOCTb OpraHM3Ma BbICOKOIPOIYKTUBHBIX KOPOB.

Matepuan W Meroamka wucciaemnoBanmid. [IpoBeneH aHanus co0-
CTBEHHBIX UCCIICJOBAHUN U OIBITA MPAKTHUYECKON AEATEIbHOCTH aBTOPOB B
IIeM3aBojIie «3aK03enbCKuity J[poruueHckoro paiiona bpectckoit o0mactu.

Pe3yabTaThl Hcc/ieJ0BaHUH U UX 00CYXkKIeHHe. YCTaHOBJIEHO, YTO
KOMGOPT Ui KOPOBBI OIMPEICIAIOT YeThIpe OCHOBHBIC cepbl, obecreuu-
BAaIOIIKE ONPEACTEHHBIA PUTM KU3HU U MOBEJCHUS )KUBOTHBIX

1. BosayuiHas cpena, B YCIOBUSX KOTOPOM HAaXOIMTCSH KOPOBa (TEM-
mepaTypa, BIaXKHOCTh, Ta30BbIi COCTaB BO3IyXa H T. I1.).

2. Cyxue, MATKME, yIOOHBIE JUIA OTAbIXa OOKCHI IPU GECTIPUBAZHOM
COJICPYKAHUHU U YIOOHBIC MPUBS3H — [IPU IPUBA3HOM COJICPIKAHHH.

3. CroGoanoe motpebeHue KopMa 1 BOJIBL.

4. ObGecneueHue ONMPENEIEHHOTO YPOBHS JBUIATEILHON aKTUBHOCTH.

Bo3aymHas cpena — 3TO CHOXKHBIA KOMIUIEKC B3aMMOCBSI3aHHBIX M
B3aHMOJICHCTBYIOMUX (PAKTOPOB, OKA3BIBAIOMIMX ITOCTOSHHOE BIMSHUC Ha
OpraHu3M >KMBOTHOro. Kak BHEIIHME pa3pa’KUTENIM, OHU BBI3BIBAIOT pas3-
JUYHBIC OTBETHBIC PEAKIMHA W TPHUCIIOCOOJICHHUS CO CTOPOHBI OpTraHH3Ma
xuBoTHOro. CocTaB BO3AyXa, ero (U3MYecKHe CBOicTBa (TeMIleparypa,
BIIAXKHOCTB, JBIKCHUE, TIBUICBAsT 3arPS3HEHHOCTh, MUKpOOHas 00OCeMeHEeH-
HOCTb, TA30BbIii COCTaB W T. J.) CYIIECTBEHHO BIMSIOT Ha YXU3HECITENb-
HOCTh OpTaHM3Ma KOPOBEHI, €€ MOBEICHNE U, B KOHEYHOM UTOTE, Ha MPOTyK-
TUBHOCTh. B MOMEIeHUsIX Mpu COJIepKaHUN KUBOTHBIX Ha OTPaHHMUEHHBIX
IUIOINAISX 3T (PaKTOPHI M ONPEICIIIOT MUKPOKIMMAT.

Temnepamypa 6030yxa — HanOoJee BAXHBINA ONpeAesiomui hakTop
MHUKpOKJIMMaTa. B opranusme KOpoOBBI, Kak M Y BCEX TEIIOKPOBHBIX KHBOT-
HBIX, B MpoIiecce 0OMEHa BEIIECTB HIET HENPEphIBHOE 00pa30BaHUE TeILIa,
Omaromaps 4emy y HUX MOJACPKUABACTCS IOCTOSHHAS TemIleparypa Tewa.
Hapsny ¢ oOpa3oBaHueM Terwia ST U HEIPEPBIBHOE €ro BBIICICHUE — TEll-
JIOOTAaua B OKpYKalollyto cpeny. Temno Takke pacxoayeTcsl U Ha HarpeBa-
HUE MOTPEOISIEMBIX KOPMOB U BOJIBI, BIBIXaEMOTO BO3/TyXa.

TemmooOMeH MEXIy OpraHM3MOM W BHEIIHEH Cpeloil OCYyIIeCTBIIS-
eTcs 3a cueT (PU3NIECKOW M XMMHYECKOUW Teruroperymsiuu. OTmaada Teria
BO BHEILIHIOIO CpeAy IPOUCXOIUT IyTEM U3JIyYEHHUs TEIUla, COIPUKOCHOBE-
HUS TeJla )XKMUBOTHOTO C II0JIOM, 3€MJIEH, IIyTEM KOHBEKLMHU. BennunHa ten-
JIOOTAAYU 3aBHCHUT OT TEMIIEpAaTypbl BO3AyXa M OKPYXKAIOLIUX MPEAMETOB
(CTeHBI, IOTOJIOK, TIOJ, OTPAXKIACHHE OOKCOB U T. 1.), BIQXXHOCTU W TIOJIBHIK-
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HOCTH BO3IyXa, TYCTOTHI BOJIOCSHOTO TOKPOBA, TOJIIMHBI ITOJKOXKHOTO JKHU-
pa u Apyrux GaKTOpOB.

30HO0 TemnoBOro 0e3pasnuuMs Ui KOPOB SBISIFOTCS 3HAUCHUS TEM-
nepatypsl 7-17 °C, npu KOTOPBIX AOCTHTACTCS MaKCHMajbHas MPOITYKTHB-
HOCTh ¥ MHUHHUMAJIbHBIH PACXOJ HEPTHM Ha MOAACpKaHWE KU3HHU (HETpo-
IOyKTHBHOE HCIIONb30BaHWE »Heprum). JIroboe CHIKEHHE ONTHMAalbHBIX
3HAUEHHUH TeMIepaTyphl BO3IyXa BeJeT K MOBHIIICHUIO OOMEHa BELIECTB U
IPOAYKIUH TEIUIa B OPraHU3ME, 4TO, B CBOKO OUYepelb, MOXKET MPUBECTU K
CHIDKEHHIO NMPOAYKTUBHOCTH. OHAKO KOPOBA 3TO MOXET KOMIIEHCHPOBATh
3a cyer OoJjee BBICOKOTO MOTPEOJEHUS] KOpMa, YTO OJHOBPEMEHHO JaeT
OoJibllie PHEPTUM U JIJI1 00pa3oBaHMs MoJloKa. Kak BHJHO, OpraHu3M Kopo-
BBI JIOBOJILHO YCIELIHO IPUCIOCA0NINBACTCS K HE3HAYUTEIbHBIM M3MEHEHH-
sIM 3HAYCHUH TeMIlepaTyphl OKpyKaromield cpensl. OJHAKO JUIMTEIBHOE U
Oosiee 3HAYUTENBHOE MOHIDKEHHWE TEMIIEPATyphl 3a MPENeNbl 30HBI TEIUIO-
BOro 0e3pasnuyus BEJET K HapyIICHHIO IPOLECCOB TEIUIOPETYIISIIUY, K IIe-
PEOXITAXKICHHUIO.

Bonpmme mpoOneMbl BBI3BIBACT IOABEM 3HAYECHHH TEMIICpaTyphl
OKpYXKalolIel Cpenbl 3a Mpeaesbl BEpXHEH IpaHHIbl TEIIOBOTO Oe3pas3iu-
YHsl, YTO BHAYaje BBI3BIBACT IOHIDKCHHE OOMEHAa BEIIECTB, yMEHBIICHHE
anmneTuTa W MPUBOIUT K JNE(GHULUTY dHEPrHH, OCIal0JICHUIO CEKPETOPHOM,
(epMEHTaTUBHON M MOTOPHON (YHKIMH JKEJyJOYHO-KUILIEYHOTO TPaKTa.
KoHeuHBIT UTOT BCEX 3THUX M3MEHEHHMH B OpraHHM3Me KMBOTHOTO — CHIDKE-
HHUE NPOAYKTHBHOCTH. YKa3aHHBIE NMOTEPH MOTyT gocturats 20%, 4To pas-
HotueHHO motepe 500-600 kr Moioka 3a nakranuro. [Ipu MpoaomKUTETFHBIX
BBICOKHX TEMIIEpaTypax MOTYT BO3HUKHYTH INPOOJEMBI C BOCIIPOW3BOJI-
CTBOM, HOSIBJISIETCSI ONACHOCTD MOPAXKEHHS KOTIBIT (JITAMMHHUT).

Takum 00pa3oM, I KOPOB HEXKENATEIbHBI CIUIIKOM HU3KHE WIH
CIIMIIKOM BBICOKHE TeMIeparypbl. [1o3ToMy HEoOXOAMMO coZIepkaTh >KH-
BOTHBIX B IOMEIIEHHSAX C TEMIIEPaTypol BO3yXa, OJIaronpusTHO NEHCTBY-
onie Ha (U3UOJIOTMUYECKHE OTIPABICHUS JKUBOTHBIX, Ha A(PQPEKTHBHOCTD
UX XO3SHUCTBEHHOTO WCIOJIb30BAHUS, TIPU KOTOPOl OOMEH BEIIECTB B Opra-
HHU3ME MPOTEKaeT Hanbosee SKOHOMHO.

Brasxcnocms 6030yxa. Bo3myx kak B armocepe, Tak M B IOMEIICHUSIX
JUISL KMBOTHBIX BCETJIa COAEPKUT ONPEAETICHHOE KOJIMYECTBO BOJSIHBIX Ma-
pos. CozepskaHue BIard B BO3AYXE XHBOTHOBOIYECKHUX ITOMEIIECHUH 3aBH-
CHUT OT BJIQXXHOCTH Hapy>HOTO BO31yXa, 3((PEKTUBHOCTH pabOTHI BEHTHIIS-
LINH, TJIOTHOCTH pa3MeIIEeHHs )XKUBOTHBIX M CIOco0a MX COAEp KaHus, MpH-
MEHSEeMOH MOJCTUIKY, BUAA U BIAXKHOCTU KOPMOB U T. . Conep:kaHue Bo-
JSHBIX MapoB B 3[aHUSX JJI )KMBOTHBIX IMOCTOSHHO MOJAEP>KUBAcTCA Bia-
roi, BBIAEISEMON CaMMMHU XMBOTHBIMM INIPH JAbIXaHUM. 3UMOH KOpOBa, B
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3aBUCUMOCTH OT Macchl, BbiAesAeT B CyTKU 10-15 11 Boapl, a 1€TOM BbLABIXA-
et 10 30 1 u Goree.

BnaxxHOCTh BO37yXa MIMEET 3HAUCHUE IS JKUBOTHBIX, I03TOMY €€ TH-
THEHUYECKasi pojb OYeHb BhICOKA. OCOOEHHO BpeIHA BBICOKAs BIIAYKHOCTH
IIPU HU3KUX TEMIepaTypax BO3AyXa, T. K. IPH TAKUX COUYCTAHUSIX BIIAXKHBII
BO3IYyX YCHJIHMBAeT Terioornady. IlociaencTBust 3Toro OIM3KH K TPOSBIIE-
HUIO XOJIOJIOBOTO CTpecca, T. €. BEAYT K NepeoXIIaxICHHUIO.

HeOnaronpusTHO BIUSET HA OPraHU3M KOPOBBHI TOBBIMICHHAS BJIaX-
HOCTb ¥ TIPU BBICOKOM TeMIepaType OKpyXkarolei cpeabl. B Takux ycioBu-
SIX TEIUTO, 00pa3yroleecs B pe3ysibTaTe OOMEHHBIX MPOIICCCOB, 3aJCPKUBA-
€TCsl B OpraHu3Me M BBI3bIBACT MeperpeBanue. Eciu, HampuMep, Mpu BIIaXK-
HocTH Bo3zayxa 40% u 3HaueHHsX Temreparypbl +28 °C KHBOTHBIE elle
MOTYT TpHucTocabIuBaThCs (TOJIEPAHTHHI K Kape), To mpu BiaakHOCTH 80%
Jake TIPH 3HAYCHHUAX TemmuepaTypsl +23 °C yxe HCIBITHIBAIOT HETATHBHOE
BIIMSTHHE TEIUIOBOTO CTpecca.

IIpu comepkaHWM B TEIUIBIX H CHIPBIX IOMEIICHHSX y JKABOTHBIX
YMCHBIIACTCS alleTHT, IOSBISIETCS BSUIOCTh, CHUKACTCS YCTOHYHMBOCTH K
pa3IuIHBIM 3a00eBaHUAM. Tak, MPH MOBBHIIICHUN BIAKHOCTH B KOPOBHHUKE
Ha 10% (c 80 10 90%) ynoii cHmkaercs Ha 9-12%.

[ToBbIIeHHAs BIAXHOCTh CHIDKAET pecypc paboThl MalllMH U Me-
XaHU3MOB; TPOJIOJDKUTENBHOCTh JKCIUTyaTallud BHYTPEHHEro o0opynoBa-
HHUS U CaMUX MTOMELIEHUN.

JI71st >KUBOTHBIX BPEJIEH HE TONBKO CIUIIKOM BIIAXHBIN, HO U CIIUIITKOM
cyxoit Bo3nyx (amxe 40-50%).

Oco0yro mpobieMy CO3IaeT TO, YTO C IMOBBIIICHUEM BIIAYKHOCTH BO3-
JyXa B )KHBOTHOBOJYECKHX ITOMEHICHUIX BO3HUKACT OJIArOMPHUATHAS cpeaa
JUTSL pa3BUTHSI TATOTEHHOH MUKPO(MIOPHI, TIOATOMY YCIIIMBAECTCS ONAaCHOCTh
BO3HHUKHOBEHUS MH()EKIMOHHBIX 3a00JIeBaHUI U Iepenavyn OOJIe3HU OT Of-
HOTO >KHBOTHOTO K IPYyrOMY.

Jlnst 60pbOBI ¢ BBHICOKOW BIIKHOCTHIO BO3yXa B TIOMENICHHSX IS
JKUBOTHBIX TIPOBOJSAT HEOOXOIUMBIE NPOPMIAKTHIECKUE MEPOTIPUATHS:
OTPaHWYMBAIOT UCTOYHUKHU TMOCTYIUICHUS BIIArH, HE JOMYCKAIOT MEePEyIIoT-
HEHHS Pa3MeNIeHHs KUBOTHBIX, 000pyayI0T 3¢ (HEeKTUBHYIO BEHTHIISAIHIO H
KaHAIM3al{io0 ¥ MPABUILHO WX IKCIUTYaTUPYIOT, MPUMEHSIOT TUTPOCKOIIH-
YECKYIO TOJCTHIIKY U T. I. BOJNBIIYIO poiib UrpaeT MPUMEHEHHE MPOorpec-
CHBHBIX MIPOEKTHO-CTPOUTEIbHBIX PEIICHUH.

Jleudicenue 6030yxa B TIOMEIICHUSAX IS KAUBOTHBIX B 3HAYHTEIIBHOM
CTCIICHN XapaKTepH3yeT HHTEHCHBHOCTH BO3Myx000MeHa. bonbmmas mo-
JBIDKHOCTh BO3JyXa (CKBO3HSKH), OCOOCHHO IPH COYCTAHWUU C HHU3KUMHU
TEeMIIEpaTypaMHu, BBI3BIBAET PE3KOE YBEJIMUECHHE TEIJIO0TAAuyH, MOBBIILICHUE
YpOBHS OOMEHA BEIIECTB, CICIOBATEIBHO, HCONPABIAHHYIO TPAaTy KOPMOB
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Ha TMPOU3BOJCTBO JIONOTHUTEIBHOIO KOJIMYECTBA Temia. B To ke Bpems B
JIETHUH TEpHO] YBEIHUYCHHE IOJBIKHOCTH BO3AyXa OJIarompusATHO IeH-
CTBYET Ha IpoLeCcC TEII000MeHa oprannsMa. [103ToMy BIHUSHUE IBIKCHHS
BO3/lyXa BO MHOTOM OIIPEAEIIACTCS €T0 TEMIIEPATyPOl U BIaXKHOCTBIO.

Bpeouvie 2azvi. K HIM OTHOCSTCS IBYOKHCH YTIIEpoJa, aMMHUaK, METaH
nu T. 1. OHU BBIAEISAIOTCS JKUBOTHBIMU IIPU JBIXaHWH, YEPE3 HKCKPEMEHTHI,
a TaKke MPU PasIoKeHHH MOYM M Kaja. KoHIeHTpalus ra3oB 3aBUCHT OT
IUIOTHOCTH pPa3MELICHUsI )KUBOTHBIX B MOMELICHUH, CIIOco0a COAepKaHus,
MIPUMEHEHHMS Ta30MOTJIOAIOIIEH MOACTHIKH, 3((EKTUBHOCTH pabOTHl CH-
CTEMBI HAaBO30Y/AJICHHUS U BEHTWISLMH. ['a3bl HE TOJIBKO CHIDKAIOT HAaJIMYHe
KHCJIOPOZa B BO3JYXE, HO M pa3ipa)kaloT AbIXaTelbHble MyTH. JKUBOTHBIE
CTaHOBSTCS 00Jiee BOCHPUUMYHMBBIMU K MPOCTYIHBIM 3a00JICBAHUSIM U HH-
(EeKIMOHHBIM 0O0JIE3HSIM, 0COOEHHO OOJNE3HSM OpraHOB JbIXaHUA. B koHed-
HOM CYETE OT 3TOTO CTPagacT NPOAYKTHBHOCTD )KUBOTHBIX.

Bpenssie Ta3pl 0Ka3pIBAlOT HEONATONPHUATHOE BO3/ACHCTBHE HE TOJIBKO
Ha )KUBOTHBIX, HO M Ha JIFOJIeH, padOTAIONINX B TOMEIICHUAX IS )KUBOTHBIX.

Mexanuueckue npumecu 6030yxa. K HUIM OTHOCSITCS 3albICHHOCTD U
OakTepuanbHas 0OCEMEHEHHOCTh. [IbIIb HEMOCPENCTBEHHO AEHCTBYET Ha
KOXYy, TJla3a W OpraHbl JbIXaHWs, BBI3BIBACT Pa3[pakeHHE W BOCHAJICHUE
JIbIXaTeJIbHBIX MyTeil u jerkux. [Tbuib TaKke SIBJISETCS XPaHUTEIbHULIECH U
HOCHUTENbHHIIEH MHKpOOpraHu3MoB. [1o3ToMy cCyliecTByeT ornpejelieHHast
3aBUCHMOCTb MEXK]Iy 3aIlbIJICHHOCTBIO BO3lyXa U COAEPIKAHUEM B HEM MHK-
poopranu3MoB. B Bo31yxe moMenieHuit Ui )KUBOTHBIX MOTYT HaXOJHMThCS
Kak campogurHsie (0e3BpeIHbIe) MUKPOOBI, TaK U 00JE3HETBOPHBIC BO30Y-
nutenn (0akTepuu, CIIOpPBL, TPHOKHU H T. II.).

OOorameHnio Bo3ayXa MbIUIbI0 U MUKPOOPTraHW3MaMM CIIOCOOCTBYeET
paszada 3amblICHHOTO KopMa, pa30pachiBaHWE ITBUIBHON MOACTHIKH, YOOp-
Ka TIOMEIIEHUH, YUCTKA KUBOTHBIX. Y MCHBIICHHE 3albUICHHOCTH U OaKTe-
pHanbHOW O0OCEMEHEHHOCTH BO3AyXa B JXKMBOTHOBOJIYECKOM ITOMEIIECHUU
nocturaercs 3a c4deT 3(PQGeKTUBHON pPabOThl BEHTHISIIUOHHON CHUCTEMBI,
CHCTEMbI HABO30YIAJICHHSI M HEJOMYIIEHHs] PUYHH, CIIOCOOCTBYIOIIUX T10-
BBILICHUIO KOHIEHTPAIMU MbUIM U MUKPOOPraHM3MOB. Boublioe 3HadeHue
HMMEET CBOCBPEMEHHOE YaJeHHE U N30JISIHS OOJbHBIX IKHUBOTHBIX.

CanupyromuM (HakTOpOM BO3IYITHOMN Cpeabl ABISIETCSA COTHEYHOE 00-
JydeHue. YIbTpadHoNeTOBbIe JIyud COJIHEYHOrO CHEKTpa YOMBAalOT MHOTHE
MHKPOOPTaHU3MBbI WIIN CHIDKAIOT UX BUPYJIEHTHOCTb.

OnHUM M3 YCIIOBHH, 00€CHEYMBAIOIINX ONTHMAIbHBI MUKPOKIMMAT
KMBOTHOBOJTYECKHX MTOMEIICHHUH, SBIIETCS BEHTHIISIINS C €CTECTBEHHBIM H
HCKYCCTBEHHBIM OOy KJACHHEM JIBIXKCHHS BO3yXa.

[Ipy BEHTWJIMPOBAHMM HKMBOTHOBOJYECKMX IIOMELICHHH TeIIbIi,
BJIQXKHBIN, 3arpsA3HEHHBIN BO3/lyX HENPEPBIBHO JIOJDKEH 3aMEHSITHCS CyXHUM,
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NPOXJTAIHBIM, YHCTBIM BO3AYXOM. OTO CHOCOOCTBYET ONTHMMH3AaLUH MO-
TpeOiIeHnsT KOpMa, ITOJICP)KAHUI0 B CYXOM COCTOSIHHU MECT OTIbIXa H IPO-
XOJIOB, COXPAHEHHIO 310POBBSI )KUBOTHBIX.

Bo31yx000MeH 10KEeH POMCXOJUTh HE3aBUCHMO OT HapyXKHOH TeM-
HepaTypsl WK MOTOJHBIX YCIoBHH. Eciu naxe cHapyXu HEHAaCTHasl IOroja
WIA WAET CHET, B JIOOOM Cilydae HEOOXOAWMO O0OCCHEeYUTh IMOCTYILICHHE
CBEXKETO U OTTOK 3arpsA3HEHHOro Bo3ayxa. JKenareseH Naxke 3UMOW MHHH-
MYM 4YeTBIPEXKpaTHBIII 0OMEH BO3ayXa B yac. TpyaHee OOCTOUT CHUTyalMs
JIETOM: B 3TOT HIEPHOJ JKeJlaTelIbHa KpaTHOCTh Bo3ryxoooMeHa 60-100 pa3 B
yac. TpanuunoHHOE BEHTWIMPOBAHUE YK€ HE yCTpauBaeT. TepMuueckoe
COCTOSTHHE TTOTOKA BO3JyXa 3UMOIl XapakTepu3yeTcs TeM, YTO BO3IYyX MOJI-
HHUMAeTCs BBEPX, JIETOM M3-3a TEIJIOIO BO3yXa OKPY’KarOIIEeH Cpelibl TaKoi
NPOLECC CYIIECTBEHHO MEHACTCS. BONBIIONH MPUTOK CBEXEro BO3MyXa Jie-
TOM JIOCTHI'aeTCsl YBEIUYCHUEM OTBEPCTHUIl U MPUTOKA, YTOOBI UCIIONB30-
BaTh €CTECTBCHHOE JBM)KCHHE BO3Ayxa. B TakoM ciiydae ycliOBHsS B KOPOB-
HHKE NMPUOIMKAIOTCS K BHCIIHUM yCIOBHUSM.

Bonee WHTCHCHBHBIM NPHTOK BO3IyXa O3HadaeT M 0ojiee BBICOKYHO
CKOPOCTb €ro ABWXXCHUs. [ KOpOB 3TO HE MPEACTaBIAeT NPOOIeMbl; KO-
POBBI XOPOILIO MEPEHOCST CKOPOCTh JBIKEHUSI BO3AyXa 110 5 M/c. Bricokas
CKOPOCTb JIBMKEHHS BO3/lyXa IIOMOTaeT KOPOBE JIETOM OXJIAXKIAaThCs M CHU-
JKaeT PUCK TETUIOBOTO cTpecca [2].

[TpocThIM ¥ IIOCTYIHBIM CHOCOOOM KOHTPOJISL JBMIXKGHUsI BO3[yXa B
KOPOBHHUKE MOKET CIIY)KHTh HCIIOJIb30BaHNE KAKOTO-IM00 HCTOYHUKA JIbIMA.
OH cTaBUTCS B 30HE OTIBIXA XKMBOTHOIO, BEAETCs HAOIIOACHHE 32 TIOTOKOM
JBIMA, TIPU 3TOM (PUKCHPYeTCs BpeMs JBIKCHHMS 00J1auKa Ha ONMpe/IelICHHOe
paccrosiHHEe. 3UMOI IPU YEeTHIPEXKPaTHOM OOMEHE BEHTUIISLIMOHHOTO BO3-
ayxa yepe3 15 MHH JbIM JOJDKSH YAAIUTHCS, JISTOM JKe JIbIM KaK HHAUKATOP
JI0JDKEH TIOKMHYTh TIOMEILCHUE 32 OTHY MHHYTY.

B Teuenne rojga mapamerpbl KiIMMaTa CYHNIECTBEHHO MEHSIOTCS, I10-
9TOMY HOMEUICHHS JUIsl )KUBOTHBIX JIOJDKHBI CTPOUTHCS U IKCILTYaTHPOBATh-
sl Tak, 4TOObI TeMIepaTypa BO3/yXa, BIQKHOCTb U CKOPOCTh €r0 JABHKECHHS
OBUIH MOCTOSIHHBIMH.

[IpUMEHSIIOT caMble pa3In4HbIe CUCTEMbI BEHTHUISALUH — C €CTECTBEH-
HBIM M HCKYCCTBEHHBIM TO0YK/ICHHEM JIBUKEHHS BO3ayXa. Brioop Toi uiu
WHO# CUCTEMBI IS KOPOBHHKOB OIPEAEISETCS TPUPOTHO-KIIUMATHYECKUMH
YCIIOBHUSIMH, CTPOUTEIHHO-TUIAHUPOBOYHBIMU OCOOEHHOCTSIMH ITOMEICHHUS,
€rocoboM copepaHus KUBOTHBIX. VICKyCCTBEHHBIE CHCTEMBI BEHTHIINPO-
BaHMs 3/aHuil HamOosiee 3P (PEeKTUBHBIE, HO OHU TPEOYIOT 3HAYNTEIBHBIX
9HEpreTuyecKkux 3arpar. [loaToMy B mocienHee Bpems Bce Oosbine obOpa-
IIAI0T BHUMAaHKUE Ha CHCTEMbI BEHTHJISILIUYU C €CTECTBEHHBIM ITO0YXICHUEM,
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KOTOpbIe MeHee 3atpaTHbl. OfHAKO Pad0Ta WX 3HAYUTEIBHO TPYAHEE MO[I-
JIaeTCs PEryTUPOBaAHHIO.

3akmaiouenue. Takum oOpa3om, 1 Ooree MOTHOW peann3alii TeHe-
THUYECKOT'0 MOTEHIIMANA TPOAYKTHBHOCTH KMBOTHBIM HEOOXOIUMO CO3/1aTh
KJIMMATHYECKUE YCIOBUS, KOTOPbIe Obl MAaKCHMAIbHO OTBEYAINd UX OMOJIO-
TMYECKUM OCOOCHHOCTSIM. B HPOTHUBHOM Cllydae >KHBOTHBIC BBIHYKICHBI
MPUCIIOCAOIUBATECS, & 3TO BBI3BIBACT JOMOJHHUTEIBHOC HANpsDKEHUE (u-
3HOJIOTUYECKUX TMPOIECCOB, MOBBIIICHUE 3aTPAT SHEPTHH MPHUBOIUT K CHU-
KCHUIO TIPOYKTHBHOCTH, YBEIUYCHUIO PACXOIOB KOPMOB, UTO B PSJC CIIy-
YyaeB BIicUeT OOJIe3Hb U Jaxke rHOeNb XKUBOTHBIX. BosneiicTBue Hebiaro-
NIPUSTHBIX YCJIOBUM OKPYXKAIOIIEH Cpellbl NPUHATO Ha3blBaTb CTPECCOBBIM
BO3/CICTBUEM, U CTPECCOM.
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Annomayun. B cmamve paccmompenuvt 6onpocul, kacarowjuecsi obecnedenus
KOMDOPMHBIX YCIO6ULL COOEPHCAHUSA, KOPMACHUA U NOEHUS 6bICOKONPOOYKMUBHBIX
OOUHBIX KOPOB, AHATUSUPYIOMC PAKMOPbI, CHOCOOCMBYIOUUE NOBLIUEHUIO MOLOY-
HOU NPOOYKMUSHOCHU, NOGeOeHYeCKUe peakyuil, no KOMOPbIM MOJICHO CYOUmb O
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doCmamo4HoCcmuy  omowvixa HCUBONHBIX, ocobennocmu opearnuzayuu Kopmoeozco
cmoia U NOeHUU HCUBONTHbLX. PaCKpblmbl Hauboee 3HauuMble d)aK}’l’lOpbl npu cmpo-
umenbcmee 6okca ONisi OmovIXa KOpo8, UcCnolb306aHus NOOCMUIKU U3 pasiudHblx
mamepuaos.

OPTIMIZATION OF REST, CONTENT, FEEDING AND VENTING
OF HIGH-PRODUCTIVE COWS

P. P. Raketsky?, I. N. Kazarovets', P. V. Pestis®

! _ EI «Belarusian State Agrarian University»

Minsk, Republic of Belarus

(Republic of Belarus, 220023, Minsk, Nezavisimosti Ave. 99
e-mail: ktmg@batu.edu.by)

2 _ EI «Grodno State Agrarian University»
(Belarus, Grodno, 220008, 28 Tereshkova st.
e-mail: ktmg@batu.edu.by)

Key words: A dairy cow, boxes for resting animals, a stern table, loose-fitting
contents, feeding, drinking.

Summary. The article deals with the issues related to the provision of com-
fortable conditions for the maintenance, feeding and drinking of high-yield milking
cows, analyzes factors contributing to the increase in milk productivity, behavioral
reactions on which one can judge the sufficiency of animal recreation, the organiza-
tion of the feed table and the animal's feeding. The most significant factors in the
construction of a box for resting cows, the use of litter from various materials, are
quite fully disclosed.

(Ilocmynuaa 6 pedaxyuro 28.05.2017 2.)

Beenenne. Komrmieke «koM@opT 11 KOPOBED) BKIFOYA€T MHOTHE T10-
HATHA, KOTOPLIC B onpeueneHHoﬁ CTCIICHU B3aMMOCBA3aHbI U 3aBUCAT APYT
oT apyra. EcTecTBEHHBIM TPOSIBICHUEM XKU3HH («IEATEIBHOCTHY) KOPOBHI
SIBJIACTCA l'IOTpe6HeHI/Ie KOpMa, BOJbI, ABUXKCHHUE, JICKAHUE, TICPECIKCBBIBAHUEC
’)kBauku. Bo BceM 3TOM KOpoBa HE JOJI)KHA OBITH OrpaHn4€Ha, HHaA4Y€ MOXKET
HACTYIHTh CHIKCHHE (JIETPECCHs) MPOTyKTUBHOCTH.

Ieasb paGoThl: M3YYNTHh BIMSHUE BHEIIHUX (PAaKTOPOB U yCTAaHOBUTH
ONTHMAJIGHBIE YCIIOBUS OT/bIXA, COJEP)KAHHS, KOPMIIEHHS U TIOCHUS BBICO-
KOIPOJIYKTHBHBIX MOJOYHEIX KOPOB.

Marepuan m Meroamka wuccjaenoBaHuid. [Iposenen ananms coO-
CTBEHHBIX HCCIICJIOBAHUI U OIBITa MPAKTHYECKOH AEATEIHHOCTH aBTOPOB B
ieM3aBojie 3ako3enbekuil J{pormueHckoro paiiona bpectckoii obnacTw.

Pe3ysbTaThl Hccaeq0BaHUMl M UX 00cy:kaeHUe. KOpoBBI SBISIOTCS
CTaJHBIMHA KHBOTHBIMH, YTO ITOATBEPKAACTCS MPU HAOIOACHIH 32 TacyIeh-
Cs1 Ha TacTOUIIE TPYIION )KUBOTHRIX. Ha macTOuIne KopoBbl Hauboliee ecTe-
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CTBEHHO TIPOSIBIIIOT CBOE NMPUPOJHOE MoBeneHue. Ecnu Ob1 ynanocs mepexe-
CTH TaKO€ MOBEJCHHUE B TOMEIIECHHE, TO 3TO O3HAYAIO ObI TydIIHid KOM(OPT.

Kopossr nexxat 1o 14 1 B nenp, ecnu OOKC AJIS OTABIXa 0OECTIEeYHBAET
HeoOxonumble KoMQopTHEIe ycioBusa (puc. 1). Ecam xopoBa BBIHYXIEHa
JIOXKATHhCA HAa OCTOHHBIM TOJI MM KECTKHE PE3MHOBBIC KOBPUKH, TO TIPO-
JOJDKUTENBHOCTD JIS)KAHUS MOXKET COKpaTuThes A0 6 4. MOXHO cKa3aTb,
CTOSIIIME KOPOBHI MEHEe MPOIYKTHBHBI, yeM Jexanine. COKpalleHHbIH me-
pron nemanlm TOPMO3UT NPOTYKTUBHOCTb.

]

Pucynoxk 1 — BecripuBsizHO-00KCOBOE cojiepKaHHE KOPOB
C UHAWBUAYAJIbHBIMH Ookcamu JJIA OTAbIXa

CriocoOCTBYIOT TPOXYKTHBHOCTH y HOPMAaJbHO OTHBIXArOIIUX (Jie-
JKAIIX) KOPOB MHOXKECTBO (DaKTOPOB:

* Oollee WHTCHCHUBHOE BBIJCIICHWE CIIOHBL. BBICOKOE CIIOHOOTIE-
neHue perynupyetr pH B pyOue m mo3BomnseT 3¢p¢GEeKTHBHO HCIOIL30BaTh
SHEPTETUYECKH BBICOKOIICHHBIE pannoHbl. CrabwibHas BenuumHa pH B
pyOIile mpenoTBpamiaeT 9YacTo pa3BUBAIOIIEECS Y BBICOKOMPOTYKTHBHBIX
KOPOB 3a00JIeBaHNE AIMI030M M JIAMHHHUTOM (OCTpPOE€ BOCTIATICHHE KOIIBIT-
HOW TIOJIOIIIBHI);

* Qoiee BBICOKAs IMPKYJSAIHUS KPOBU B BEIMCHH, YTO CIIOCOOCTBYET
YBEJIMYCHUIO CHHTe3a MoJIoKa (Ha 8%). AHIIHICKUE HCCIIeOBATEIH MOKa-
3aJIH, 9TO Y JICXKAINX KOPOB KPOBOOOpAIIeHNE B BEIMEHHU Ha | JI/MUH 0OJb-
1€ B CPABHEHUU CO CTOSLIUMHU JKUBOTHBIMHU.

* pasrpy3ka CyCTaBOB M KONBIT OT IaBJICHHS Macchl Tena. Eciam ko-
pOBa JISKUT B CyXOM OOKce, TO KOTBITa XOPOIIO OOCHIXaIOT W KOMBITHBIN
pOT CTaHOBUTCA 00JIee TBEPABIM U IPOYHBIM.

JlocTaTo4HO M OTABIXAI0T KOPOBBI, MOKHO CYIUTH IO UX MOBEICHHIO:
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* IIPONOJDKUTENBHOCTH OTIbIXa — He MeHee 80% cyTOuHOro Bpeme-
HU. OnpenenuTh 3TO MOXKHO ITyTeM XPOHOMETpaska METOAOM CIydailHOH
BBIOOPKH, TOCTATOYHO ISl 3TOTO BBIAEIUTD 10 KUBOTHBIX;

* ecJIM KOpOBa MIIET CBOH OOKC JUIA OTABIXA, 3TO O3HAYaeT, 4YTO OHA
X04eT Je4b. 85% KOpOB JIOXKATCS CIYCTSl 5 MUH IOCJIE TOr0, Kak OHU BOK-
IYT B OOKC;

* 00paruTh BHUMaHUE Ha COCTOSIHUE CYCTaBOB KOHEUHOCTEW U KOTIBIT.
He Gonee uem y 5% KOpOB MOKHO 3aMETHUTh OITyXILHE WIU C COJIPAHHON KO-
el CKaKaTeJbHbIE CYCTaBbl. DTO PE3yIbTaT TOTO, YTO KOT/Ia KOPOBBI JIOXKAT-
csl Ha KeCTKHH TI0JI, OHM KaK OBl MaJaloT Ha KOJeHH ¢ BEICOTH 20 cM. U BOT
9TOT «KOJICHHBIN TECT» MOKa3bIBAET, JOCTATOYHO JIM MATOK MOJI B OOKCe st
oTapixa. B G0kce KOpOBBI TOIKHBI OTBIXaTh CIOKOHHO, «CHIS Ha KOPTOd-
Kax», 03 4acTOro BBITSATMBAHKS [IEPETHNX H 38 JHIX KOHEYHOCTEH;

* OIIEHHMBAaeTCS TAaKXKE caM XapakTep JeaHus KopoBbl. Ecmu ee Ta3
HaXOJMTCS Ha Kpato OoKca, To 3TO 0Oo3Ha4aeT, yTo Ookc kKopoue 170 cm
WJIN OTCYTCTBYET MPOCTPAHCTBO, HEOOXOAUMOE ISl PACTIONIOKEHUS TOJIOBBI;

* ecsin OOJIBIIOE KOJIMYECTBO KOPOB CTOST B OOKCE, OIyCTHB T'OJIOBY,
HATAJKMBAIOTCS LIeeil Ha BEPXHIOK IONEpeunHy pureis (OrpaHHYUTEIs)
WIN 3a/lHI€ KOHEYHOCTH HaXOJITCS BHE ILIOMIanu OOKca, 3TO 3HAYMT, YTO
pHrelb CIMIIKOM JaJIeKO OTOABUHYT Ha3aJl M €ro He0OX0ANMO IIEPEMECTUTD
BIIEpEI.

IIpn cTpomtenbcTBe OOKCa AL OTABIXa KOPOB 3HAYEHHE HMEIOT
4 dakropa.

1. Ilpocmparncmeo ons pacnonosicenus 2onoswl. Ilpu BCTaBaHUU KOPO-
Ba CMEINAeTCs BIEPe., JJIs 4ero Heobxomumo mpoctpaHctBo 80-100 cwm.
3TO 03HadYaeT, YTo Mepe] IUIOMAAKOMH, Ha KOTOpoi JIeuT Kopona (170 cm),
MUHAMYM Ha 80 cM HE JOJDKHO OBITh HHUKAKHX IMPEISTCTBUH, Halpumep,
OrpaXkJalolUX TPYO WIIM DIIEMEHTOB IEperopoioK, KOTOPbIE MEIIAT KO-
pose mpu BcraBaHUH. 80 CM CBOOOJHOTO MPOCTPAHCTBA MO TOPU3OHTAIU U
BEPTHUKAJIM TapaHTUPYIOT JIOCTATOYHOE IPOCTPAHCTBO JUISI T'OJIOBHI U, Clie-
JIOBaTeNBHO, JUIs pa3Maxa Py BCTaBaHUH.

2. Bepxnsan nonepeyuna xopmywiku. OHa TOJBKO TOTIA CIEPKUBAET
KOpPOBY IIpH JBHKEHHUH BIIEPE], KOTJ]a OHa CTOUT B OOKCE BCEMH UYETHIPbMS
HOraMu. BepxHsis monepedrHa J0JHKHA HAXOIUTHCS TOYHO HAJI JIOTIATKAMH.

3. Ion 6 6oxcax ona omovixa. KOPOBBI OXOTHO JIEXKAT Ha CYXOH, MAT-
KOH, XOpOILIO IIPOBETPUBAEMON MOBEPXHOCTHU. YeM Msrde moJi, T€M JO0JIbLIE
KopoBa JNexuT. Bo MHOTHX XO3diicTBax 3amamHoi EBpomsl mCmoms3yroT
MOJICTHIIKY W3 TIecKa (TOJNIIMHA CIIOS HE MeHee 15 CM), COJIOMEHHYIO PE3Ky
u onuiku (puc. 2, 3).
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Pucynox 2 — ComomeHHas pe3ka — UACANbHBIA MaTepHai I MOJCTHIKH:
CTCpWIILHBIN, THTUCHIUYHBIN, YAOOHBIN AJIS JIS)KaHUS JKHBOTHBIX

Pucynok 3 — OTapIx KOPOB Ha I1yOOKO# COJIOMEHHO# MOJICTHITKE

CopeprxaHue KOPOB Ha TMOACTHIIKE TpeOyeT HECKONBKO OOJBINUX 3a-
TpaT TpyJa M COOTBETCTBYIOLIEH OpraHM3allMi HaBO30YIaJCHUS, HO MpH
TIHIATEILHOM YXOJIe KOPOBBI OTJAIOT MPEANOYTEHHE ITOMY METOIY COJIep-
xanust. [IIMpoKo MPUMEHSIOTCSI PE3MHOBBIE KOBPHUKH, 0€3 OOJIbIINX 3aTpar
Tpyza o0ecreunBaroIie JOBOJIbHO MITKO€ MECTO JJIs OT/AbIXa. sl CBSI3bI-
BaHMs BJIard KOBPUKH TaK)Ke PEKOMEH/AYeTCsl yCTHIATh MoACTUIIKOM. Hesa-
BHCUMO OT BHJIa M KOJIUYECTBA OOKCOB MX HEOOXOJMMO MUHHMYM J[Ba pa3a
B JICHb YOUpaTh, YTOOBI OHH OBUIM YUCTHIMH U CYXHMHU.
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4. Pacnonoowcenue 6oxca. KOpoBBI TPEANOYUTAIOT XOPOIIO BEH-
THIAPYEMBbIe OOKCBHI, B KOTOPBHIX MOXKHO CIIOKOWHO OTHABIXaTh. 3aMedYeHO,
YTO KOPOBEI BHICOKOTO pPaHTra B CTaJHOW MEpapXHH PACHOJIaraloTcs BOIM3H
OT KOPMOBOTO CTOJIa WJIA BO3JIE OTKPBITHIX JABEPEH, peske — BO3JIe MECT pas-
JJaud KOHIICHTPATOB U MOUJIOK.

B HOBBIX COBpPEeMEHHBIX KOPOBHHKAX, HApy)XKHas CTEHa KOTOPBIX OT-
KpBIBaeTCs 10 YPOBHS JI€Kalleil KOPOBBI, MPU XOPOLIEH MOTOAE KUBOTHBIE
BBICOKOT'O paHra OTHABIXAOT B OOKCaX y 3THX CTCH.

TononHyio KOpOBY HAaKOPMHUTH HE COCTaBISIET HUKAKOTO TPYJa, HO
MOOYIUTh CHITYIO KOPOBY K JOMOJHHUTEILHOMY MOTPEOJICHHIO KOpMa — 3TO
TpeOyeT riIyOOKOro 3HaHUs (HU3HUOJOTMYCCKHX OCOOCHHOCTCH JKUBOTHBIX,
3aKOHOMEPHOCTEH MepeBapuBaHus KOpMa, Ka4eCcTBa UX U T. JI.

BricOKOTpOIyKTHBHEIE KOPOBBI HOTPEOISAIOT KOPM 10 12 pa3 B JCHB,
U I 3TOTO UM HeoOxoamMo B cpeqHeM 20 MUH Ha Kaxnuerid nogxon. Cre-
JIOBaTENFHO, 32 KOPMOBBIM CTOJIOM KOpOBa HaXOJHUTCS HEe OoJiee 5 4 B ICHb.
Kak u mpu BhImace Ha macTOwuIe, KOPOBa OXOTHO TOEHaeT KOPM, CKIIOHHB
TOJIOBY BHHU3, UTO MOBHIIIAET 00pa3oBaHue CITFOHBI Ha 17%.

Kopmogoii cron (puc. 4) momkeH OBITh Ha 15 cM BBIIIE TUTOMAAKH, HA
KOTOpO#t cTout KopoBa. [Ipu moemaHum kopmMa KOpoBa He JOJKHA KacaThCst
1Ieel HU BEPXHEU OrpakJarolleil MOIepeduHbl, HU Kpas Kopmymku. [lo-
3TOMY MOTNEpeYNHa JO0DKHA HAaXOAMTHCS Ha BbicoTe 125 cM, a kpail kop-
Myuiku (0TOOHHAs Tocka) — He MeHee 52 cM.

Pucynox 4 — KopMOBOi#i cTOJT B KOPOBHUKE

HaOmroneHnst mokasaiy, 4YTO KOPMOBBIE PEIIETKH CHUXKAIOT I10-
TpebneHne cyxoit maccel Ha 1 kr. Ecin y KOpoB ecTh BBIOOpP, TO OHHU Ipea-
MOYMTAIOT BEPXHIOI NOIepeunHy KopMmyluku. IToaromy nenecoobpasHo
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OTKa3aThCsl OT KOPMOBBIX PELIETOK, T. K. MCIOJNB30BAHUE MX MPHBOAUT K
BO3PACTaHHIO HarPy3KH Ha OCTaJIbHBIE KOPMO-MECTA.

Kax ol KopoBe HEOOXOANMO HE TOJIBKO CBOE MECTO [UIS OTABIXA, HO U
cBOE KOpMO-MecTo. CIHUIIKOM OOJBIION (GPOHT KOPMIIEHHS HE MPUBOIHT K
MaKCHUMaJIbHOM MponyKTUBHOCTH. IlepBoTenkam u kopoBam a0 150-ro nHs
JIAKTAllMU HYXHO BBIAEIATH 75 CM KOPMYILKH, [TO3HEE 1OCTAaTOYHO 50 cM.
IIpu Takux pacuerax ciegyeT UCKIIOUUTh OKOHYAHUS KOPMOBOIO CTOJA U
«MEpPTBBIE» YIJIBI 32 CTOMKaMH KOPMOBOT'O CTOJA.

OdeHb Ba)XKHO BBIINOJIHEHUE IIOBEPXHOCTH KOpPMOBOro crtoia. OHa
JOJKHA OBITh MO BO3MOXKHOCTH TJIaJIKOH, T. K. KOpOBa COTHH pa3 B JICHb
KacacTcCsa €€ OUCHb I-I}’BCTBI/ITCJ’II)HOI‘/‘I HMDKHEH 4acThiO SA3bIKa, lITO6I>I 3axBa-
TUTb KOPM; 6e3 IIBOB, B KOTOPLIX MOT'YT HaKaIlJIMBATbHCA OCTATKU KOPMOB.
Takast HOBEpXHOCTb CIIOCOOCTBYET YBEITHUCHUIO TIOTPEOIICHHS CYXOH MacChl
Kopma noutu Ha 900 r.

He Tonbko caM KOpMOBOH CTOJI, HO ¥ IOAXOABI K HEMY SIBISIOTCS OJI-
HUM U3 (DaKTOpOB, ONPENEISAIONMX MaKCHUMaJbHOE MOTpEeOJICHHE KOopMa.
IIpn crpouTenscTBE MPOXOJIOB M MOJXOJOB K KOPMOBOMY CTOJNY CIELYyeT
oOpammaTh BHIMaHHE HA JOMHUHAHTHOE MOBEACHHE KOPOB II0 OTHOIICHHIO
IpyrT K apyry. Tak, B 6-psSAHOM KOPOBHHKE ¢ OECIIPUBSA3HBIM COZEpKaHUEM
¥ PACIIONOKEHHEM KOPMOBOTO CTONA IMOCPEAMHE 2/3 CTAia OTHENEHO OT
KOpMa TepexojaMu. DTH TepeXxo/bl KOPOBBI JOJKHBI JIETKO HaxXoauTh. Ha
MIPOTSDKEHUH 25 M JOJDKEH OBITh OAMH Mepexo] MIMPUHONH MUHHUMYM 3,5 M,
YTO NPEAYNPEKIACT IIOMEXU Il KOpPOB Ha IyTH K Kopmy. Ilepexonsl u
KOPMOBBIE IIPOXObI HE JJOJDKHBI OBITh CKOJIB3KMMH. BBIpOBHEHHEBIE, yTpaM-
OoBaHHBIC IOJIBI OOECIIEYMBAIOT B CPAaBHEHMH CO IIEJIEBBIMH Oojee ecTe-
CTBEHHOE MEePEIBIKECHHE XKHUBOTHBIX U 60JIee BBICOKYIO aKTHBHOCTB [1].

Opranuzanysi KOPMOBOTO CTOJIa TpeOyeT eKeIHEBHOTO KOHTPOJIS U
TIOCTOSTHCTBA CJIEAYIONIHNX MPOIECCOB!

* CBEXHUH KOPM JOJDKEH MOJAaBAaThCS HA KOPMOBOW CTOJI €KEIHEBHO
MUHAMYM 22 4. CBEeXUH KOPM JIOJDKEH 33/1aBaThCs HE TOJIBKO TOT/Ia, KOTJa
KOpOBBI UAYT ¢ AOMKU. Eciau kopM 3amaercs KaxAblii 4ac, TO KOJUYECTBO
OITHOBPEMEHHO MOCAAIOIINX KUBOTHBIX OBIBaeT HC3HAYUTCIIbHBIM,

* dyacToe moarpebaHHe KOopMa MPEIMSATCTBYET «Iepedopke» Kopma
KopoBamH. Bo3aMoXHO maxke MoBbILIeHHE MOTPEOISHUSI KOpMa TIpH TOATpe-
0aHMM /10 NSITH pa3 B JICHB;

* IIpU COTPEBaHMU KOPMOB JIETOM MX HEOOXOJIMMO HECKOJIBKO pa3 B
JICHb TIEpEMEIINBATh (BOPOLINTE), UCTIONIB3Ys B 3TO BPEMsI TOJIBKO yCTOHUH-
BbIE K OposkeHnio kopMa. KopMm He 0KeH OBITh HEMPUSATHOTO 3aI1axa;

* KOPMOBOM CTOJI HEOOXOJUMO PETyJISIPHO M TIIATEIBHO yOUpaTh;

* 0OCTaTKOB KOPMOB HE JIOJKHO ObITh OoJiee 3-8%, X MOXKHO CKapM-
JIMBATh MOJIOAHSIKY;
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* YYHTHIBATH MOTPEOJICHUE CyXOTO BEIISCTBA OTASIBHBIMHA TPYIIIIAMHI
KOpPOB. PeryisipHO y4HTHIBATE CONEp)KaHUE CYXOTO BEUIECTBA B OOIIEM pa-
LIHOHE ¥ B OCHOBHOM KOPM€, B CITydae He0OXOIMMOCTH BHOCUTD TOIIPABK;

* ¥3 YHCNa OTABIXAaoIMX KOpoB MHUHHMYM 50%, a myume 70%,
JIOJDKHBI TICPEIKEBBIBATE )KBAUYKY;

* MuHEMYM 10% KOPMOBBIX YacTHUI] JOJDKHBI OBITh JUIMHHEE 2 CM JIIsS
MOJIICPIKAaHUS. COOTBETCTBYIOLICH CTPYKTYpHl panuona. Ecmu Oounblie, TO
MaKCHUMalIbHOE TIOTPeOIcHHEe KOPOBOW KOpMa OIPaHHYCHO;

* MUHUMYM 45% CyXOro BeliecTBa B PalMOHE JOJKHO OBITh IPyOBbIMU
KOpMaMH.

MomnouHo#t kopoBe HeoOxoamMo 4-5 11 Boabl Ha oOpa3oBaHue | KT Mo-
noka. CiemoBaTebHO, KOPOBY HAZIO MPHUYYUTH K OONBIIOMY HOTPEOICHUIO
BOJIBI, YTOOBI HCKITIOUUTH CHIKEHUE TPOIYKTUBHOCTH M3-32 OTPAHUICHHOTO
moTpeOIeHUS BOBI.

YacTh HOTPEOHOCTH B KUAKOCTH KOPOBa MOKPHIBACT 32 CUET PaIHOHA.
B 3aBHCHMOCTH OT COJEp)KaHHs BJIard B KOpMax KOpPOBa MOTPEOJIAET J10-
MIOJIHUTENBHO 3HAYUTENBHOE KOJMUECTBO BOAbl. OHO BapbUpPyeTCsl B 3aBHU-
CHUMOCTH OT MPOIYKTUBHOCTH U TEMIICPATyphl BHEIIHEH cpenbl. B cepenune
JileTa BBICOKOMPOAYKTHBHONW KOPOBE HEOOXOAMMO B JieHb J0 180 71 BOJBI.
Kopoga BrInMBaeT B cpeaHeM 5-8 1 BOAbI B 1 MUH, a P BRICOKOH Temmepa-
Type OKpYXKaIoero Bo3ayxa — 10 24 1.

KopoBel mpeanovynTaroT TUTH BOAY CO 3HAYCHUSAMH TEMIIEPATYpPHI,
ONU3KOI K TeMITepaType Tema.

3aBHCUMOCTh TOTPEOICHUS BOABI KOPOBAMH M HETEISIMH OT TEM-
mepaTypsl BO3IyXa IMoKa3aHa B TalOmwHIle.

Tabnuua — [Torpebnenne Boabl (JI/1€Hb) B 3aBUCMMOCTH OT 3HA4YEHHI
TeMIepaTyphbl BO3ayXa

VY noi, Temneparypa, °C
HKurorHoe WIIM JKMBas Macca o5 15 28
Koposa 9 Kr/neHp 46 55 68
27 Kr/neHb 84 99 104
36 Kr/neHp 103 121 147
45 Kxr/neHp 122 143 175
Herens 360 kr 24 30 40
545 kr 36 41 55

[Ipu3HakaMu HEIOCTATOYHOTO MOTPEOJICHUS BOJBI SIBISIOTCS: TBEP-
JIBIA KaJl, CHIDKCHUAE MOYCBBIJCIICHHSI, HEPETYISIPHOE MUTHE C HEHOPMAllb-
HBIM TOBEJCHHEM, MUTHE MOYH, CHIDKCHHE MOJOYHOM IPOTYKTHBHOCTH.
OOBIYHO CYHMTACTCS, YTO YO MOJIOKA YMCHBIIAKTCS MPH OTKIOHCHUU OT
PEKOMEHAYEMBIX HOPM MOTpeOIeHus Bo bl Ooee ueM Ha 15-20%.
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J171s1 ToeHusT BBICOKOIPOJYKTHBHBIX KOPOB HUIIIENIBHBIE, KIalaHHBIC U
IIapOBBIE TOWJIKH HETPUTOAHBI, T. K. OHM OTPAaHUYMBAIOT €CTECTBEHHBIH
mponecc NMUTbs (KOPOBBI MPEANIOYUTAIOT MUTH BOLY C OTKPBITOM BOAHOH
moBepxHocTH). Hanbonee cOOTBETCTBYIOT €CTECTBEHHOMY ITOCHHUIO JKeI00-
KOBBIC TTOWIKH BBIcOTOH 30 cM. B Takmx mommkax KopoBa mpu NOTPEOICHUN
BOJIBI HE KacaeTcs TOPTaHbIO Kpasl MOWJIKH M CHIBHO HE HAKJIOHSET MICIO.
[Monnku 1OMHKHBI OBITH 3a3€MJICHBI.

YT100BI CTUMYIIUPOBATH KOPOB K OOJIBIIEMY HNOTPEOJIEHHIO BOJBI, BO-
KPYT' TIOMJIOK U TIO/IXO/I0B K HUM HEOOXOAMMO YCTpPaHUTh mpensTcTBus. Ha
IpynIy KOpOB ClIeAyeT yCTpauBaTh MUHHMYM JBE €MKOCTH Ui BoAbl. OHU
JIOJDKHBI OBITh JIETKOJOCTYIHBIMHU, OTCTOSITh APYT OT Apyra He aaiuee 15 M,
HE pacmoJiaratbCd Mo yrjiaM NnoMemiCcHUA W UMETh TAaKyro JIWHY, ‘-ITO6I>I
HECKOJIBKO KOPOB MOTJIM ITUTHh OJHOBPEMEHHO. DTO CHMKAeT KOHKYPEHT-
Hyto Oopr0y M oOecreunBaeT MaKCHMAJIBHOE MOTPEOJICHHE BOIBI BCEMHU
kopoBamu. CuuTaeTcs, 4YTO Ha OJHY TOJOBY JOJDKHO MPpHUXOAHUThes 6-10 cm
BOJHOI moBepxHOCTH. CHCTEMY BOJOCHAOXCHUSI yCTPAaMBAIOT TaK, YTOOBI
BOJIa B HEH HE 3aMep3ara.

Oxomo 30% oT cyTouHoro oobemMa OTPEOIICHHS BOJIBI KOPOBHI BBITH-
BAaIOT TIOCJIE JIOCHUS, TO3TOMY Ha HEKOTOPHIX (epMax HAYT Ha YCTPOHCTBO
TIOUJIOK B JJOMJIbHBIX CTaHKaX.

bonwmoe 3naueHune MpuaacTCsa KauyeCTBY MMUTHEBOK BOJIBI. Bona B I1O-
WIIKax JOJDKHA ObITh HEHTPAIbHOM 1O BKYCY, HE MIMETh HUKAKHX MOCTOPOH-
HUX IpuMeced. Pa3nuunble 3amaxu M NMPUBKYC METallIa CHIDKAIOT MOTPeO-
JieHne Bozabl. Boxa nomkHa COOTBETCTBOBATH CTAHJAPTHBIM TPEOOBAHMUSIM.
INonnkn HE0OXOIMMO COzEpXaTh B IOCTOSTHHOM YHCTOTE, JUII MOMKH HX
YCTpauBaroT CTOKM Ha JTHE €MKOCTH, MX JydIle BCEro JeIaTh ONPOKUIbIBA-
fommmucs. OTHeNbHBIE €MKOCTH COEIUHSIOTCS TpyOamM, 4YTO IO3BOJISET
obecrieunBaTh IMMOCTOSIHHOE JIBIDKCHUE BOJIBI, IPEAOXPAHsET €€ OT 3aMep3a-
Hust. [Ipr HE0OXOJMMOCTH OpPraHn3yIoT MMOJIOTPEB BOJBI B TIIABHOM pacmpe-
JEeTUTEeNTFHON eMKoCTH [2].

3akaiouenue. Takum 06pa3oM, oNTHMANIEHBIE TTAPAMETPHI CPEIBI 00M-
TaHUA BBICOKOIIPOAYKTHUBHBIX MOJIOYHBIX KOPOB, COOTBETCTBYIOIIUEC ounoJio-
TUYCCKHUM HOTpe6HOCT$IM OpraHmn3Ma Ha BCCX CTaaWAX UHIWUBUIAYAJIBHOI'O
Pa3BUTHA W TNPOAYKTHBHOTO HMCIIOJIB30BAHUA KUBOTHBIX, CHOCO6CTByIOT
CO3/IaHUI0 HEOOXOAMMBIX KOM(OPTHBIX YCIOBHI, KOTOpbIE 00ECTIeYMBAIOT
JOCTHKEHHE BBICOKUX yJI0€B.
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IPPEKTUBHOCTb HCIIOJIb30BAHUA
KOPMOBOMU JOBABKH, COAEPXAIIEU TAHUHBI,
B KOPMJIEHUM JJOMHBIX KOPOB
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¥ _ CIIK um. JleHbIiuKoBa I'ponHeHCKOrO paiioHa
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Knrouesnle cnosa: 0oiinvie Kopoebl, manutbl, KOMOUKOPM, KA4eCMEeHHble NO-
Kazameau MonoKd.

Annomanusa: [Ipogedenvl uccied08anus no oyeuke GIUAHUSL KOPMOBOU O0-
6asxu «Silvafeed ByPro» ¢ cocmase kxombukopma 015t 6b1cOKORPOOYKMUBHBIX KOPOS
6 ycnogusax CIIK um. [envwuxosa 6 3umHuti cmotiloguvlii nepuod. YcmanosneHo,
YUMo npu UCNOIb308AHUU IMOL KOPMOBOU 000a8Ku, codepaiicawyeli cuopoIusyemvle
MaHuHbl Opesecutbl C1a0Ko20 Kaumana ¢ Hopmol 66ooa 10 2/zonoey 6 cymku, om-
Meuaemcs ygenuueHue cpeoHecymoyHo2o yoos Kopos Ha 2,7% (Monoko gakmuue-
CKOU JcupHOCcmu), nosviulenue yposHs scupa 6 nem na 0,17%, 6enxa na 0,09%, npu
VAYYUEHUY TaKMOOUOXUMUYECKUX noKkazamenell Monoka. TIpumenenue ucnvinyemori
KOpMOB01l 000a8KU SKOHOMUYecKU yerecoobpasto. OKynaemocms 3ampam 0ono.-
HUumenvHou npodykyuet cocmasuaa 2,67 pasza, a 200080i IKOHOMUYeCKull ghgexm 6
pacueme na 1000 zon06 mosicem cocmagums 4,5 moic. pyo.

EFFICIENCY OF USING A FODDER ADDITIVE CONTAINING
TANINA IN THE FEEDING OF COTTON COWS
A. A. Sekhin', V. N. Surmach’, P. V. Pestis', V. G. Gursky’,
P. E. Anisko?, P. C. Glebovich®, M. A. Sekhina', R. N. Liah’,
T. U. Dragun1
! _ UO «Grodno State Agrarian University»
(Republic of Belarus, 280008, Grodno, Tereshkova Street, 28
e-mail: ggau@ggau.by)
2_ UO «Grodno State University. Ya. Kupaly»
(Republic of Belarus, 220023, Grodno, street Ozheshko, 22
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Summary: Studies of the influence of the fodder additive "Silvafeed ByPro" in
the composition of mixed fodder for high-yielding cows during the winter stall period
are carried out. It has been established that with this fodder, additive containing
hydrolyzed, tannins of sweet, with a rate of 10 g/head introduction per day, an in-
crease in the average daily yield of cows by 2.7% In the fat level in it by 0.17 %,
protein by 0.09 %, with the improvement of lactobiochemical parameters of milk.
The use of the tested additive is economically feasible. The recoupment of costs by
additional products amounted to 2.67 times, and the annual economic effect per
1,000 heads could be 4.5 thousand rubles.

(ITocmynuaa 6 pedaxyuio 02.06.2017 2.)

Beenenune. Poct MOIOYHON MPOIYKTUBHOCTH M BaJOBOTO NPOM3BOJ-
CTBa MOJIOKa B PECIyOJIKe, a Takke 3()(heKTHBHOCTh pabOTHI MPOMBIILICH-
HBIX KOMIUICKCOB I10 TIPOM3BOJCTBY MOJIOKA HANpPSIMYIO 3aBHCHUT OT COOIIIO-
JICHUSI TEXHOJIOTHH IIPOM3BOJCTBA, KAadyecTBa 3aroTaBIMBAEMBIX KOPMOB,
cOaTaHCHPOBAaHHOTO KOPMJICHHS, COCTOSHHS 310pOBbS M HPOJYKTHBHOTO
JIOJITOJICTHS TIOTOJIOBBSI KOPOB, COZIEpIKaIllUXcs Ha HUX. B cBs3u ¢ 3THM Bee,
YTO HaNpaBJICHO HA YJIy4IlEHHWE KauecTBa KOPMOB U TEXHOJIOTMH KOpMIIe-
HUsI, TOBBIIICHUE TI€PEBAPUMOCTH MUTATEIbHBIX BEIECTB U UX TpaHchop-
Mall{I0 B NPOJAYKLHUIO U JIp. Oy/AeT MMEeTh HENOAJCIbHYIO aKTyaJbHOCTh M
nierecoodpasuocts [1, 3].

Kopmogast no6aska «Silvafeed ByPro» cozepkur B cBoeM cocraBe
TaHUHBI (AyOWIBHYIO KHUCIIOTY WJIM CIIOXHBIE d()UPBI TalUIOBOM KHCIOTHI
WJIN POJCTBEHHBIX €l TMTaJUIOBON M TPUTAJUIOBOM KHCJIOT C MHOTOATOMHBIM
CHHMPTOM) M M3TOTaBIHMBAETCS B I0XKHOM pervoHe Mrammm u3 1peBecHHBI
CJIQIKOTO KamTaHa. TaHWHBI — TpyNIa Moau(EHOIBHBIX COSTUHEHNH pac-
TUTEJIBHOI'O TIPOUCXOXKJICHHUS, COIEPKAIINX OOJIBIIOE KOJINYECTBO IPYMIT —
OH, ob6nanaror myOsIIMMK CBOMCTBAMU M XapaKTEPHBIM BSDKYIHM BKYCOM
[4, 5]. Takoe nelicTBHE TAHMHOB OCHOBAHO HA MX CIOCOOHOCTH 0OPa30BBHI-
BaTh MPOYHBIC CBSI3M C OeNKaMu, MoiucaxapuiamMu U Jp. OHOIOIMMEpPaMHu.
[IpuHATO CUMTaTh, YTO B MPHUPOJAE CYLUIECTBYIOT JBa CTPYKTYPHBIX THIIA
JyOMIIbHBIX BEIIECTB: «KOH/ICHCUPYEMbIe) (HEekKelaTebHbIe UM aHTHITUTA-
TENbHBIE) M «TUAPOIU3yeMbIe» (I0JIe3HbIE) TaHWHBL. OHHU coaep)kaTcs BO
¢pykTax, gae, 6000BBIX KOPMaX, JTUCTBAX, KOPE M IUIOAAX PA3IHYHBIX JIepe-
BbeB (ny0, KallTaH, akalus, eib, JUCTBEHHHULA, IBKAJUIT, TPAHATOBOE -
peBo, uepémyxa, XypMa H Ip.), a TakKe B TpaBax U ceMeHax. JyOuinbHble
BEILIECTBA HAILIM IIMPOKOE NPUMEHEHUE B IMTAHUH YEJIOBEKa M XXHUBOTHBIX.
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ITo naHHBIM MHOTHX HCCIIEOBaTEICH, TAHMHBI OKa3bIBAIOT M30MpaTEIbHOE
0aKTEepPHOCTaTUIECKOE W OAKTEPHINIHOE, PAHO3AKUBIIAIONIEE (B T. U. S3BHI),
KOMILTIEKcooOpa3yromee (¢ OenkaMn) W CTUMYJIHpPYIOIIee IepeBapUBaHUC
IIUTATEIbHBIX BEIIECTB ACHCTBUE B OPTaHM3ME JKHBOTHBIX, @ TAK)KE MPOSIB-
JSTIOT P APYTHX TIOJE3HBIX CBOMCTB [2, 4, 5]. B cBs3u ¢ 3TUM HM3ydeHHe
3¢ PEKTUBHOCTH NPUMEHEHHS B KOPMIICHHH BBICOKOIPOAYKTHBHBIX KOPOB
TAKOT'0 PACTUTEIBHOI'O SKCTPAKTA SIBISETCS TOCTATOYHO aKTyalbHBIM.

Heab padorei: onpeaenuTs 3)(EKTUBHOCTh MCHOIB30BAHUS KOPMO-
Boii mo0aBku «Silvafeed ByPro» B coctaBe KOMOHKOpMA JJIsl BBICOKOIMPO-
AYKTHUBHBIX [[OﬁHI)IX KOpPOB.

Marepuan ¥ MeToAMKAa HCCIeI0BaHMI. DKCIEpHUMEHTAIbHBIE HC-
CJIeJOBaHUS IPOBOJIWINCH B NPOU3BOACTBEHHBIX ycioBusx B CIIK um.
JHenpmmkoBa ['pogHeHCKOTO paifoHa Ha MOJIOYHO-TOBapHO# ¢epme «Pora-
yn». HaydHO-XO035MCTBEHHBIH OMBIT OBUT NTPOBEJCH Ha IOTOJIOBBE JTOWHBIX
KOpPOB METOJIOM cOaJlaHCHPOBAHHBIX I'PYIII-aHAJIOTOB.

HccnenoBanus NpoBOIMIINCH Ha JAKTUPYIOMIMX KOPOBAX IO CIIEAYIO-
mei cxeme (Taou. 1).

Tabmuma 1 — Cxema omnbiTa

KomnuuecTBo KUBOT-

I'pymnmna >kuBOTHBIX VYcnoBus KopMIIeHUS
HBIX, TOI

1 KOHTpONIBHAS 20 OP

OP + Silvafeed ByPro (10r/ron/ B cyTku

B COCTaBe KOMOMKOpMa)

2 ombITHAs 20

OnBIT MPOBOIMIIA HA KOPOBaX B CEPEIUHE JIAKTAIMH, YCIOBHS COACP-
JKaHWd, KOPMIJICHUS TIOCHUA U JOCHUSA OBLITH OAUHAKOBBIMU IJIA KHBOTHBIX
O6CI/IX rpymnil. HO}IOHLITHLIC rpynribl HaXOAWJIUCh B OJTHOM IMMOMCHICHUHA, HA
MIPOTUBOIIOJIOXKHBIX CTOPOHAX KOPMOBOI'O IIPOXOAA, YCIOBHS COJEpKaHHS,
KOPMJICHUA U JOCHUA ObLITH OAUHAKOBBIMHU. JKuBoTtHbIE COACPKAJIUCHL Ha
MIPUBSI3U, KOPMJIGHUE OCYIIECTBISUIOCH KOPMOCMECHIO, TIOGHUE U3 aBTOIOH-
JIOK, JIOCHHE Tpexpa3oBoe. Temmeparypa u Jpyriue 300rMTHEHHYECKHE T0-
Ka3aTeld COOTBETCTBOBAIU NpPEABABISIEMBIM TpeOoBaHusM. [lokazarenn
MOJIOYHOH MPOJYKTUBHOCTH, a TAKXKE XMMHUYCCKHHA COCTaB MOJIOKA y HUX
YYUTBIBAIA TI0 pe3yjbTaTaM KOHTPOJIBHBIX JTOCK OMUH pa3 B mecsl. [Ipo-
JOJDKUTEIFHOCTD SKCIIEpUMEHTa cocTaBmia 60 qHei.

B xone uccnemoBaHH ONpeNeNsUId XUMHUYECKHH COCTaB KOPMOB B
LEHTPAIBHON Hay4HO-HcCieioBaTeNlbckoil aboparopun YO «I'TAVY» mno
OOIIENPUHATEIM METOAMKaM. JIakToOMOXMMHUYECKHe TOoKa3aTelld MOJIOKa
OTIPEeIsUTH C TIOMOIIBIO aHAIM3aTOPa MOJIOKA, a COJlep)KaHHe MOYEBHHBI U
KETOHOB — ¢ nomoIbio Tect-nojocok Ketomilkit m Uremilkit ¢ sxkcnosunn-
el 1 MUH; COCTOSHIE 310POBBS MOIONBITHBIX JKUBOTHBIX — ITYyTEM €KETHCB-
HOTO BU3YQJILHOTO HAOIOEHUS M OMOXUMHYECKOTO aHAIN3a KpoBU. [1poOsI
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KpoBH Opaiu w3 peMHON BEHBI uepe3 2,5-3 4 mocie YTpEeHHEer0 KOPMIICHHS
y 5 TosoB M3 KaxkOo# rpymnmnsl. Bee mokasarenn ompenessuii mo oomenpu-
HATBIM METOAMKaM. AHaJIN3 MOYM TIPOBOJWIM C HCIHOJNB30BAHHEM TECT-
nosiocok Ypunoauad 10B, ¢ skcniozunueit 1 muH.

IIpn pacdere SKOHOMHYECKHX IMOKa3aTeJIeH HCIIOIb30BAINCH JAaHHBIC
0 ce0eCTOMMOCTH U IIEHE PeaTn3allii MOJIOKA B X035HCTBE, a TAKKE YIUTHI-
BaJIach CTOMMOCTB M PAacX0] UCIIOJIb30BAaHHOH KOPMOBOU T0OABKH.

[onydeHnsle nanHble 00pabOTaHBI OMOMETPHYECKU C UCIIOJIb30BAHHU-
€M IPUKIAIHBIX KOMIBIOTEPHBIX NporpamMM. PasHuma mexay rpynnamu
CYMTaNach JOCTOBEPHOH MpH ypoBHE 3HaunMocTu P<0,05.

Pe3yabTaThl HcciaenoBanuii 1 ux odcy:xaenue. M3ydyenue sdpdek-
TUBHOCTHU HCIIOJIb30BaHUsI KOPMOBO# J100aBKH, cozepiKalleld TaHUHBI Cliaji-
KOI'o KallTaHa, IPOBOJWIM B 3MMHUM CTOMIOBBIM mnepuoa. Penenrt u nura-
TEJILHOCTh KOMOWKOpMa MPUBEICHBI B TAOIHIE 2.

Ta6muua 2 — CocraB 1 nuraTenpHocTh kKombukopma KK-61C

['pymnmbl )UBOTHBIX
IloxazaTenn
KOHTPOJIbHASI OITBITHASI
Kykypy3sa, % 26 26
Tpurtukaine, % 21,5 21,4
IIpot noxconHeyHsli, % 15 15
Ipot pancossii, % 15 15
KoM cBeKI0BHYHBIH, % 20 20
Ipemukce I1-61 C, % 25 2,5
Silvafeed ByPro, % 0,1
B | KI' COIEpKUTCA:
OKE 1,14
0oOMeHHO# 3Heprun, MK 11,4
CYXOrO BEUIECTBa, T 870
CBIPOTO POTEHHA, T 191,7
CBIPOTO JKHpa, T 44,1
CBIPOH KJIETUaTKH, T 85,8
Kpaxmaia, T 313,8
caxapa, T 28,3
KaJIbIHsI, T 8,5
docdopa, r 6,13
Maruusi, T 15
BuTamuna A, teic. ME 25
putamuna /1, teic. ME 6,3
BuTamuHa E, mr 137,5

AHanu3upysi NpUBEJICHHBbIE JaHHBIE, MOXXHO OTMETHTh, YTO OCHOBY
KOMOWKOpMa COCTaBIIIeT KyKypy3a, Tputukaine (47,5%), B kauecTBe Oenko-
BOr0 KOMIIOHEHTA HCIIOJIb30BATH IIPOT MOACOIHEYHBIH U KMBIX PAICOBBII
(30%), xom ceeknoBuuHbIH (20%), MUHEpPATBbHYIO YaCTh BOCIIOIHSUIIN Mpe-
mukcoM II — 61C (2,5%). Ananuzupyst XMMHYECKUI cOCTaB KOMOMKOpMa,
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cleyeT OTMETHTh, YTO B CYXOM BEHIECTBE KOMOHMKOpPMa COIEpPKaloCh
12,28 M/Txx O3, 20,7% ceiporo mporenna, 5,0% ceiporo xwupa, 9,83% cei-
poit knerdatkd, 35,9% kpaxmana. JlocTaTOYHBIN yPOBEHb MUKPOIJIEMECHTOB
1 BUTAMHHOB 00ECTICEYHBACTCS IPEMHUKCOM, pa3padOTaHHBIM COTPYIHUKAMHI
kadenpsr kopmieHus YO «(ITAVY».

Paznuans B KOPMIICHHH TTOIOTIBITHBIX TPYIIIT 3aKIIOYANCH B TOM, UTO
KOPOBBI 2 OIBITHOM TPYNIBI MOJYyYaJd B COCTaBE KOMOMKOpPMA HCIBITYe-
MYI0 KOPMOBYIO n06aBKy 13 pacuera 0,1% wuiam 10r /ronoBy B cyTkH (C yue-
ToM norpebnenus 10 xr komOukopma). Paryion KOpMIIEHHS! ITOOIIBITHOTO
moroJioBbs (Ta0ia. 3) AOHHBIX KOPOB COCTOSUT M3 CHJIOCA KYKYpPY3HOTO, Ce-
Hakell 0000BO-371AKOBOTO U JIFOIICPHOBOIO, COJIOMBI MIIICHUYHOM, MAaTOKH,
KOMOUKOpMA.

Tabauna 3 — Paiinon KOpMIJICHHST KOPOB B MIEPUO] PA3I0sl )KUBOM Mac-
coit 600 kr, Hamoii 30 KT Ha 3UMHUI TEPUO/T

CoCTaB M MUTATEebHOCTD PAIMOHA ConepKaHue dJIEMEHTOB TUTAHUS
Cuioc KyKypy3HbIi, KI' 24,0
Cenaxx 6000BO-371aKOBBIH, KT 15
CeHax JIFOLEPHOBBIi, KT 3,0
Conoma ssuMeHHasl, K& 1,0
Komoukopm KK-61C, kr 10,0
Ilaroka KopMoBasi, K' 0,5
B PAIlOHE COMICPIKUTCS:
obmenHast sHeprust, MJIx 267,3
DKE 26,7
CyXO0€ BEIECTBO, KT 24,5
CBIPOH POTEHH, T 3778,9
ChIpast KJIeT4aTKa, T 5500,6
Kpaxmai, T 5629,3
caxap, I 1972,3
CBIPOH JKHp, T 876,1
KaJbIM, T 2425
¢docdop, T 112,8
KapOTHH 21025
BuramuH D, Teic. ME 33,8
BUTaMMH E, Mr 3320

AHanu3upys panuoH KOPMIEHHS HOAONBITHOTO IOTOJIOBbSI KOPOB,
MOHO OTMETHUTh, YTO B CTPYKTYpe paliOHa KOHIEHTPUPOBAaHHBIE KOPMa
3aHuMaroT 35,9%, cunoc 27,4%, cenaxu 31,8%. B pacuere na 1 kr CB B
HeM conepxanock 10,9M/Ix oOmenHol sHepruy, 15,4% ceiporo nporeuHa,
3,57% ceiporo xupa, 22,4% celpoit kietdaTky, 22,9% xpaxmana. OTHoOIIE-
HUe Kanblws K Gochopy cocraBuio 2,15:1. Takas BeIcOKass KOHIICHTPAIIHS
MUTATEIbHBIX BELIECTB B PAlliOHE KOPMJICHUS B OCHOBHOM COOTBETCTBYET
HOPME KOPMJICHUS AJIsl KOPOB € TaKOW IMPOIYKTHBHOCTBIO.
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Ha npoTspkeHHH OmbiTa YYUTHIBAIA MOJIOYHYIO MPOIYKTUBHOCTD MMO/I-
OTIBITHOT'O MOTOJIOBBSI MO Pe3yJibTaTaM KOHTPOJIbHBIX A0eK. [laHHbIe O HA/I0-
SIX MOJIOKA TIPEICTABJICHBI B TAOIHIIE 4.

Tabnuua 4 — MonoyHasi MpoyKTUBHOCTH KOPOB 32 IEPUOJ OTIbITa

I'pynibl )KUBOTHBIX
[Tokazarenn

1 KOHTpOJBHAS 2 omnbITHAsK
CpenHecyTouHbli ynoi Ha 1 roi., Kr 29,7+1,41 30,5+1,23
BasioBoii Hao#t Mosioka Ha 1 roJ., K 1782,0+29,10 1830,0+22,74
Conepxxanue B %:
KHpa 3,64+0,161 3,81+0,112
Oenka 3,21+0,10 3,30+0,04
Hanoii Mosioka 6a3uCHOMN KUPHOCTH, KT 1801,8 1936,8
3arpatsl kopma Ha 1 kr mosioka, OKE 0,899 0,875

AHanu3upys TpeAcTaBICHHBIC JaHHBIC, MOXXHO OTMETHUTh, YTO HAIOU
MOJIOKa HATypaJbHOW JKUPHOCTH B TPYHIIE KOPOB, KOTOPBIE MOJIYyYaHl HC-
MBITYEMYI0 KOPMOBYIO 100aBKY, ObLI BBIIIC, YEM Y aHAJIOIOB B KOHTPOJIC Ha
2,7%. Y >KUBOTHBIX OIIBITHOH I'PYIIIBI COEpKaHME KHpa U Oenka B MOJOKe
YBEIUUMIOCh cooTBeTcTBeHHO Ha 0,17 u 0,09%. DT0 CBHUAETENBCTBYET O
Jy4ined TpaHC(OPMALUU MUTATEIBHBIX BEIIECTB B COCTABHBIC YaCTH MOJIO-
Ka IPHU KMCIIOJh30BAHUN TAHWHOB CJIAJKOTO KalllTaHa. 3aTpaThl SHEPreTHYE-
CKHMX KOPMOBBIX €IMHHI] HAa 00pa3oBaHue | Kr MOJIOKA B OMBITHOM rpyIime
cHm3mnchk Ha 2,67%. CrnenosarensHo, «Silvafeed ByPro» okasbiBaer mo-
JIOKUTEIPHOE BIUSHHUE HA MMOKA3aTENH MOJIOYHOW MPOIYKTHBHOCTH U CO-
JiepKaHUE B MOJIOKE OelTka ¥ JKHpa.

B Tabmune 5 npuBeneHBl NaHHBIE O JAKTOOMOXMMHYECKUX ITOKa3aTe-
JITX MOJIOKA OT TOJOMBITHBIX KOPOB.

OTMeTHM, 9TO B MOJIOKE KOPOB KOHTPOJHHOH TPYIIIEL, IT0 CPAaBHEHHIO
C aHAJIOTaMH B OMBITHOM rpyIne, HabmogaeTcs 0oiee BEICOKOE COIep KaHre
COMO (na 0,2%) u maxro3sl (0,29%), 4TO Aa)Ke HECKOJIBKO BBIIIE HOPMBI.

Ta6nnua 5 — Iloka3arenu KauyecTBa MOJIOKA NOAONBITHBIX KOPOB

Hokasatem I'pynme! &KUBOTHBIX
1 xoHTpONBHAS 2 omnbITHAst

Conepxanue xupa, % 3,64 3,81
COMO, % 8,99 8,79
IInoTHOCTE, °A 30,42 29,7
Benok, % 3,21 3,30
Bona, % 0 0

JlakTo3a, % 5,08 479
MuHepasbHbIe BenecTsa, % 0,70 0,70
MoueBHHA, MMOJIB/JI 27,2 21,3
Touka 3amep3anus -0,57 -0,55

261



[Ipn 3TOM Taxke OTMEYaeTCsl MOBBIIICHHBIH YPOBEHb MOYEBHHBI. JTO
MOXET CBHAETEIBCTBOBATH O TOM, YTO B OPraHM3ME KOPOB 3TOW T'PYIIIBI
TpaHc(opManus MUTATEIbHBIX BELIECTB MPOMCXOANT HELOCTATOUHO YETKO B
CPaBHEHHUH C aHAJIOTaMH, KOTOPBIE ITOIyJaad TaHUHbI. VcTbITyeMas KopMo-
Bas 1o0aBKa CTUMYIHpOBajla CHHTE3 MOJIOKA U €r0 OCHOBHBIX KOMIIOHEH-
TOB, YTO TO3BOJHIO 3P (PEKTUBHEE UCTIOIH30BATh MMUTATEIBHbIC BEIIECTBA U
SHEPrHUI0 KopMa Ha 00pa30BaHKe MPOIYKIHH.

B tabnune 6 mpuBeneH pacyeT SKOHOMUYECKHUX IoKa3zareneil apdex-
TUBHOCTHU HCIIOJIb30BaHUsI KOPMOBOW 100aBKH, colepiKalleil TaHUHBI ciaj-
KOT'O KallITaHa.

PacyeT okymaemocTH 3aTpaT MPOAYKLMEH MOKa3al, YTO JOIOJIHUTEILHO
MOJy4YeHHOE KOJIMYECTBO MOJIOKAa B IlepecdeTe Ha Oa3HUCHYIO >KUPHOCTb BO
BTOpPOW OMBITHOM IpyIIE COCTaBUJIO 2,25 Kr Ha 1 TONOBY, 4TO B JACHEKHOM
BEIpayKeHHH paBHO 1,19 py0. 3a meprox SkcniepuMeHTa B pacdere Ha 1 kKopo-
By ckopmirieHO 600 T HCIIBITYeMOi KOpMOBOW J00aBKH, 0OIIEH CTOMMOCTHIO
0,45 py0. [Tokazarens OKymmaeMOCTH 3aTpaT OKa3ajcs paBHBIM 2,62 pasa.

Tabmuuma 6 — DxoHomudeckass 3G)(GHEKTHBHOCTh HCIOJIb30BAHUS KOP-
MoBoii nobaBku «Silvafeed ByPro» B kopmiieHrn TOWHBIX KOPOB

I[Teprosb! SKCHEpHMEHTa B % K KOH-
IokazaTenn

1 KOHTpOJIBHAs 2 onbITHas TPOJIIO
CpenHsist IPOAYKTUBHOCTD B pacyeTe 297 305 102,7
Ha | KOpoBy, KI'
Conepxanue xupa, % 3,64 3,81 0,17 m. m.
Conepxxanue 6enka, % 3,21 3,30 0,09 m. i
V1ot Mosoka Ga3HCHOM KHPHOCTH B 30,03 3228 1075
pacuere Ha 1 KopoBy, K
JlonoHUTeNbHAS IPOAYKIIHSI, KT - 2,25
CTONMOCTB JOMOIHHTENBHOM IPOITYK- ) 119
uu, pyo '
3artpathl Ha 100aBKY, pyO 0,45
OkyraeMocTb 3aTpar, pa3 2,64

3akiarouenne. Takum 00pa3oM, pe3yibTaTbl NPOBEAECHHBIX HCCIIENO0-
BaHWH TTOKa3bIBAIOT, YTO MCIOJIb30BaHUE B KOPMIICHUH BBICOKOIPOYKTHB-
HBIX KOpOB KOpMOBoii no6aBku «Silvafeed ByPro» nossonser addexrusnee
TpaHcOpMHUPOBATh NMUTATEIbHBIE BEIIECTBA B MOJIOKO, YTO YBEIMYHBACT
YPOBEHb MOJIOYHOH MPOAYKTUBHOCTH KOPOB Ha 2,7%, MOBHINIAET COEpKa-
HUeE xupa u 6enka B Mojoke coorBeTcTBeHHO 0,17 u 0,09 1. m. u sBisercs
SKOHOMHYECKH IeJIeC000pa3HbIM. 1'010BO# SKOHOMIUECKHIA dPPEKT B pac-
gete Ha 1000 roI0B MOXKET COCTaBUTH 4,5 THIC. pYO.
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Annomauusa: Paspabomarna memoouxa u KOMIbIOMEPHAS NPOSPAMMA Onpede-
JleHus 065eM08 U Kauecmed HABO3HLIX CHIOKO8 8 3A8UCUMOCHIU OM CUCHEMbl HABO30-
yoanenus, npuMeHAemMol Ha c8UH0800UeCKoM Komnaekce. Mooenuposanue npou3soo-
CMBEHHOU cumyayuy QYHKYUOHUPOSAHUS OAMCKO20 CEUHOB0OCMBA NO380AUN0 YCMA-
HOBUMb, YMO KOTUYECME0 HABO3HBIX CIMOKOS, KOMOpble He0OX0OUMO YIMUNUZUPOSAMb,
6 HECKOILKO pa3 bonblie, yem mom 00bem, KOmopbiM aneinupyiom dKCNepmul-9Ko102u
npu aHau3e IKO0JI02UEeCKol cumyayuu 8 patione barmutickozo mops.

QUANTITATIVE SIMULATION OF THE VOLUMES
OF ESTABLISHED IMPAIRED DRAINS AND THE POSSIBILITY
OF THEIR INTRODUCTION TO THE FIELD OF DISPOSAL
(ON THE EXAMPLE OF PORCELAIN OF DENMARK)

S. V. Solyanik, V. V. Solyanyk

RUE «Scientific and Practical Center of the National Academy of Sciences
of Belarus on Animal Husbandry»
(Belarus, 222160, Zhodino, 11 Frunze str.; e-mail: Val_Sol_v@mail.ru)
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Summary. A methodology and computer program for determining the volume
and quality of manure was developed depending on the manure removal system used
in the pig complex. Modeling the operational situation of the Danish pig farming
made it possible to establish that the amount of manure drains that must be recycled
is several times greater than the amount appealed by environmental experts in ana-
lyzing the ecological situation in the Baltic Sea area.

(Ilocmynuaa 6 pedaxyuro 02.06.2017 2.)

BBenenne. OyHKIIMOHNPOBAHNE CBHHOBOAYECKUX KOMILJICKCOB OKa-
3BIBACT 3HAYUTEIFHOE BIMSHUC HA COCTOSIHHE BCEX MPHUPOIHBIX CPEl pPeru-
OHAJILHOHM SKOCHCTEMEI, BEIpa)kaeMoe B M3MCHEHHUIX KaueCTBEHHOTO COCTa-
Ba BO3AYIIHOTO OacceliHa, MOBEPXHOCTHBIX M I'PYHTOBBIX BOJ, IOYBEHHO-
OMOTHYECKOTO KOMIUIEKCA M PACTUTCIBHOW TMPOIYKIHMH CEeIbLCKOXO3sIi-
CTBCHHOTO HAa3HAYCHHUs. YTHIHU3AIMsl OOJbIINX 00BEMOB HAaBO3000pa3yto-
IuX MPOU3BOACTBEHHBIX CTOKOB Ha HpHneranmeﬁ K KOMIIJICKCY TEPPHUTO-
pUU NPUBOIUT K U3MEHEHUIO COCTOSIHMS COIIPEAEIbHOM C IOYBOM BOAHOU
Cpelpl, YTO HETaTMBHO CKa3bIBae€TCAd Ha TMAPOJOTHYECKOW COCTaBISAIOIIEH
9KOCHCTEMEI. TakXke 3arps3HEHUI0 OCHOBHBIMH OMOTEHHBIMH 3JeMEHTAMU
MTOJIBEPTAOTCA HE TOJIBKO TPYHTOBBIC, HO M HATIOPHBIE BOJBI, YTO CIIOCO0-
CTBYET X JaJbHEHIIEMY BO3MOKHOMY ITOCTYIUICHHIO B BOJBI XO3SHCTBCH-
HO-OBITOBOTO Ha3HaueHus [1].

B paiioHe KUBOTHOBOTYECKAX KOMIUICKCOB HUTPATHI MOTYT MHIPHPO-
BaTh Ha OOJBINUE PACCTOSHUS OT Ooyara 3arps3HeHUs. Tak, IpH pPacueTHOM
BpEMEHHU 25 JIeT B CYTJIMHKAX PACcCTOSHUE PACIIPOCTPaHEHUs HUTPATOB, Oe3
yueTa JAeCTPYKIIUH, MOXKET TOCTUTHYTh 0,5 KM, B Ieckax — 2 KM, a B TpaBHii-
HO-TAJICYHUKOBBIX OTJIOXKEHUAX 5 KM U 0ojiee. B 3aBucMMOCTH OT ILIOMIAAN U
KOH(i)I/IpraHI/II/I oyara 3arps3HCHUs 3arpA3HCHHBLIC IMOJA3EMHBIEC BOJbBI MOTYT
3aXBaTbIBaTh 3HAYWUTCIIbHBIC TCPPUTOPUH. 3ar'p$[3HeHHa;I Iiom@aab MOXKET
COCTaBUTH OT TBICAYN IO HECKOJIBKUX JICCATKOB THICAY T'€KTApPOB. B ee npeaec-
JIaX TPYHTOBBIE BOJIBI — OCHOBHOM BOJOMCTOYHHUK JIJISI CEICKOTO HACETICHUS —
CTaHOBSTCSI HETIPHUTOJHBIMHU I MUTHEBBIX Iielield. B HEKOTOpBIX Cirydasx
3arps3HCHHBIC BOJABI MOTYT NMPOHHKHYTH M B 30HY HAMIOPHBIX BOJOHOCHBIX
ropu3oHTOB. [103TOMY, UCXOMS U3 PE3YIBTATOB MPOTHO3a, MOKET OKa3aThCs
HEOOXOIMMBIM TIPOBE/ICHHE MEPONPHUATHN IO OXpaHe MOA3EMHBIX BOJ OT
3arpsA3HEHMsSI B PafOHE )KUBOTHOBOIYECKHMX KOMILIEKCOB [2].

JIJ'H/ITCJ'[BHOC MMPUMEHCHUEC OPraHUYCCKUX OTXOJ0B OYUCTKHU CTOYHBIX
BOJ| CBUHOKOMIUIEKCA Ha OTPAHUYEHHOU TEPPUTOPUM, BBIPAKAaEMOE HacChl-
1IeHHOCTBIO0 B 200 M® XHIKOTO CBUHOTO HaBo3a Ha | Ta, CIIOCOBCTBYET Cy-
IIECTBEHHOH TpaHCc(OpMaIi arpOXUMHYECKIX CBOWCTB IAaXOTHBIX ITOYB:
CHIDKEHHIO KHUCIOTHOCTH, TTOBBIIICHUIO COJEPIKAHUS JOCTYITHBIX PACTCHHUSIM
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OCHOBHBIX JJIEMEHTOB NUTAHUS U COCAMHCHHH MHKPO3JIEMEHTOB, HEKOTO-
PpOMY TIOBBIIIICHHUIO CoMlepKaHus ryMmyca. Hanbopee Bo3aeicTBHE CBHHOM
HaBO3 OKA3bIBACT HA COAEPKaHUE TOJBIKHBIX coeinHEeHnH (ocdopa, koTo-
poe mocTuraeT aHOMaJIbHO BBHICOKHX 3HadeHuH (cBbime 1000 MI/Kr mo4BHI),
YTO PE3KO HAPYIIAET COOTHOIICHHUE 3JIEMEHTOB NMUTAHUS B MIOYBE, OCIOXKHSASA
MPOLleCC TUTAHUsSI PACTCHMH, W MOBBIIIAET BEPOSTHOCTh MHIPAIMOHHBIX
oTokoB (hochopa, B TOM YUCIIe B BOJHBIE 00BEKTHI TeppuTopuu [1].

IIpumeHeHre OrpOMHONM Macchl OYMINEHHOW HABO3HOM KUXXKH IIPUBO-
JIMT K YCUJICHHIO TOBEPXHOCTHOTO CTOKAa BHOCUMBIX yJIOOpEHUH U yBeJIuye-
HUIO MHQWIBTPAMK HUTPATOB B rpyHT. CpeqHss pacueTHasi CKOpOCTh MH-
UIBTpaLKK B IPYHTAX NpH MOTHBHOIM HOpMe 20 MM (200 M*/ra) HeoGpaGo-
TAHHOTO JKUJIKOTO HaBo3a B mecok — 0,3 MM/4, cpeqHuil CYIJIMHOK —
0,1 MmM/4, B TO BpeMs KaK CKOPOCTbh MH(WIBTPAINU OYHMIICHHBIX HaBO3HBIX
CTOKOB (PKMAKOH (pakuuu) B MECOK — 6,5 MM/d4, B CpeAHHUI CYTIHMHOK —
0,7 mm/4 [3].

Ieab padoThl: IPOBECTH KOJIMIECTBEHHOE MOJIECIUPOBAHIE 00BEMOB
00pa3zyeMbIX HaBO3HBIX CTOKOB JATCKHM CBHHOBOJICTBOM M BO3MOXHOCTH
1X BHECCHHMS Ha TTOJIS YTHIIH3ALIH.

Marepuan u MeToaAMKa ucciaegqoBaHui. Ha ocHOBe naHHBIX Hay4yHOU
JUTEPaTypel U COOCTBEHHBIX METOJMUYECKHX MOAXO0M0B [4] B TaOnuIHOM
npoueccope MS Excel pazpaboTana xommbploTepHas Mporpamma, Mmo3BoJisi-
IolIasi MOJETUPOBATh KAueCTBEHHBIE XapaKTEPHUCTHKH HABO3HBIX CTOKOB
CBUHOKOMIIJICKCOB U MCIIOJIb30BaHHE OPTaHMUECKUX yI00pEHUH.

Pe3yabTaThl HcciaeqoBaHmii 1 UX 00cyxaenue. /st anpobarnun pas-
paboTaHHOWH KOMIBIOTEPHOH NpOrpaMMBl HaMH CMOJICJIMpOBaHa paboTa
cBUHOBO/CTBA [JlaHuu (monydaromiero B rox 25-30 MIJIH. TOJIOB CBUHEH) ¢
Pa3IMYHBIMM CHCTEMaMM HaBO3OYNAJICHHS, HO C EAMHBIMH IOJXOJaMH K
nepepaboTKe HABO3HBIX CTOKOB (Tabu. 1).

Tabmna 1 — MonenupoBanue o0beMa MPOU3BOICTBA HABO3HBIX CTO-
KOB M UX CTPYKTYpPBI TATCKUM CBUHOBOJICTBOM

Cucrema HaBO30yAaICHHS Henepepa6o; Thepnas Ocanox H.c. HKuzxas
TaHHBIE H.C. (hpakiys H.C. (pakiys H.C.
1 2 3 4 5

Tpancnopmepnas cucmema

T0/10BOif BBHIXOJ HABO34, T (M) 75617280 6790500 18783630 50043420

Crpyxkrypa, % 100 9 25 66

Omcmotino-10mkoeas. cucmema
T0/10BOif BBHIXOJ HABO34, T (M) 108481680 6191100 15882480 86408100
Crpyktypa, % 100 6 15 80
CmbigHas 6e3Kanaibias cucmema
T'omoBoii BBIXOJ HABO3a, T (M3) 97526970 6277230 16381980 74867760
CrpykTypa, % 100 6 17 77
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[ponomkenne Tabmuis 1

1 | 2 | 3 | 4 5
CMbIBHASL IOMKOBASL CUCTHEMA
T0/10BOif BBHIXOJ HABO34, T (M) 174210750 5940000 14426910 153843840
Crpykrypa, % 100 3 8 88
Camomeynas ceKYUOHHAs cucmema
T0/10BOif BBHIXOJ HABO34, T (M) 75617280 6563160 18033030 51021090
Ctpyktypa, % 100 9 24 67
Camomeynas HenpepwvlgHO20 0eliCmEusl
T'omoBoii BBIXOJ HABO3a, T (M3) 51931260 7421220 22919490 21590280
Crpykrypa, % 100 14 44 42
Cpednee 3HaueHue no cucmemam Hago30y0aieHus,

T0/10BOii BBIXOJI HABO3a, T (M) 97230870 6530535 17737920 72962415
Crpyktypa, % 100 7 18 75

* H.C. — HABO3HbIE CMOKU

B xo1e BBEIYHCIUTENFHOTO IKCIIEPUMEHTA pacCcYiTain 00heM BBIXOJA
9KCKPEMEHTOB, a 3aTeM B 3aBHCHMOCTH OT KOJIMYECTBA HABO3HBIX CTOKOB C
Y4€TOM TEXHOJIOTUYECKOMU, B T. Y. © CMBIBHOW BOJBI (IJIs1 pA3JIMUHBIX CUCTEM
yIaJeHus HaBo3a: TPaHCIOPTEepHas; OTCTOWHO-JIOTKOBAsl, CMBbIBHas Oecka-
HaJbHasl; CMBIBHAsSI JIOTKOBAs; cCaMOTeUHasi CEKIIMOHHAsI; caMOTeYHasi Hempe-

PBIBHOTO JIEHCTBUS).

Janee mpousBeny pacyeT paclpeieleHUs] HABO3HBIX CTOKOB IO BCEM
2
JIATCKUM CebX03yrousm (26,5 Teic. kM”) (Tabm. 2).

Tabmuua 2 — MozaenupoBaHue CUTYalluu C PaclpeielieHneM OpraHu-
YECKUX YA0OpEHUH OT CBUHOBOJICTBA IO BCEM CEJIbX03yro/ibsiM JlaHuu

Henepepaborannsre Teepaas Ocanox Kunxas
CucreMa HaBO30yAJICHHS
H.C. (dpakmms H.C. H.C. (bpakmms H.c.
1 2 3 4 5
Tpancnopmepnas cucmema
JHo3a opraHqucSKOro 29 3 7 19
ynoOpenusi, T(M°)/ra
BJ‘Ia)KHOf}TB HaBO3HBIX 95 75 9 98
¢dpaxuuii, %
HaBo3Hble cTOKH, MM 3 - 1 2
Omcemouno-10mKo8as cucmema
JHo3a opraanecsKoro i 2 6 33
ynobpenust, T(M”)/ra
Bnaxnocts, % 96 75 92 99
HaBo3Hble cTOKH, MM 4 - 1 3
CubisHas be3kananbHas cucmema

JHo3a opraanecsKoro 37 2 6 28
ynobpenust, T(M”)/ra
Bnaxuaocts, % 96 75 92 98
HaBo3HbIE CTOKH, MM 4 - 1 3
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IIponomxkenne TadnuIE! 2

1 | 2 | 3 4 5
CMbI8HAS IOMKOBAS CUCTEMA
Jo3za 0prannqec31<oro 66 2 5 58
ynobpenust, T(M”)/ra
Bnaxxnocts, % 98 75 92 99
HaBo3sHble CTOKH, MM 7 - 1 6
Camomeunas cekyuonHas cucmema
Jo3za 0prannqec31<oro 29 2 7 19
ynobpenust, T(M”)/ra
Biaxuocts, % 95 75 92 98
HaBo3sHble CTOKH, MM 3 - 1 2
Camomeynas HenpepwviBHO20 0eliCmesl
Joza opraanecaKoro 20 3 9 8
ynobpenusi, T(M°)/ra
Biaxuocts, % 92 75 92 99
HaBosHble CTOKH, MM 2 - 1 1
Cpeonee 3HaueHUe NO CUCMEMAM HAB030V0AIeHUs.

Joza opraanecaKoro 37 2 7 8
ynobpenusi, T(M°)/ra
Biaxuocts, % 95 75 92 99
HaBosHble CTOKH, MM 4 - 1 3

Ha nepBbIii B3rJI5/1, pacyeThl MOKA3bIBAIOT, YTO BBIIIOJHEHNE TpeOoBa-
HUW JTaTCKOTO 3KOJOTHYECKOTO 3aKOHOAATEIHCTBA MO paboTe C HABO3HBIMU
CTOKaMU BBITIONHSETCS Oofiee dem ycmenrHo. OHAKO JaHHBIE pacdeThl HE
MTOITBEPKIAIOTCS HAIIMMHE JIMIYHBIMHA HAOMIOICHUAMU [5] B Iepro] paboThI
B TEYEHHUE ToJla Ha CBHHOBOJYECKOW (epme B [laHmm, pa3smemniaBimieiics Ha
roro-3amnajie ocrpoBa Lolland, ceepo-3anasnee ropoma Nakskov.

ToguuHEIT MOHHUTOPHHT TOKa3all, 9TO PAcXOJ BOABI Ha yIallCHHUE
HaBO3a HaXOAMJICS B Tpeneiax 3-4 1 Ha rojoBy B CyTKH. [[Ba cOnokupoBaH-
HBIX 3[IaHHsI BMEINATHA 8 ThIC. CBHHEH, T. €. BBIXOJ TOJIKO BObI, O€3 yueTa
KaJla ¥ MOYH, B CYTKH COCTaBIISLT HE MeHee 25 M. Panom co 3panueM nmen-
Csl HABO3OHAKOIIMTENh 00BeMOM 3,5 ThIC. M°. BbIBO3 HaBO3a Ha TOJS ocy-
MIECTBIISICS JIBa pa3a B TOJ, MPUIEM 00IIIee KOJIMIECTBO PEMCOB, TpaKTOpa ¢
Goukoii Ha 20 M° 3a rox He mpessimano 100. 3aTpaTel BPEMEHH Ha COBEP-
IIeHNe OJHOTrOo peiica (Morpy3ka, JOCTaBKa, BHECEHHE, BO3BpAIleHHE IO
MOTPY3KY) COCTaBJISUTH JI0 mmorydaca. [Ipu 3ToM [iist TOro, 4ToOkI 3aII0THUTh
HABO3HOH JKmked 00uYKy, HE0OXOIUMO OBUIO BKIIFOYATH MEIIANIKY, T. K. B
HABO30XPAHIIUIIE MOCTOSHHO OBLIa IMOYEMY-TO TOJIBKO TyCTas HABO3HAS
Macca, a He PacciIOUBIIUECS] CBUHbBIE CTOKHU. [10 MPUHSTON TEXHOJIOTHUU BbI-
BO3UMBIN HaBO3 HA MOJISI B TCUCHHE CYTOK JOJDKCH OBITH 3aJiellaH B TIOYBY, &
00BEM OPraHMYECKOrO a30Ta, BHOCHMOTO B IOYBY C HAaBO30M, 3aKOHOJa-
TEIHHO PETIAMEHTHPYETCSI.
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HecnoxHBIi pacdeT MOKa3bIBAET, YTO VIS yTHIIN3AIHUH TOOBOTO 00b-
€Ma HaBO3HBIX CTOKOB C 3TOH CBHHO(EPMBI HEOOXOIUMO OBLIO COBEpIIATH
He Menee 440 peiicoB, kak MUHIMYM 110 220 peiicoB BecHOH U oceHpro. Of-
Hako BMecTo 440 peiicoB (1 220 paboUmnx 4acoB) OBUIO COBEPIIEHO TOJIHKO
100. Bo3nukaet Bompoc: Kyna co cBUHOGMEpMBI «ucnapsieTcs» 2/3-3/4 exe-
TOIHO 00pa3yeMbIX HABO3HBIX CTOKOB?

CeunoBoaueckue Gpepmsl B Jlannn Haxonsates Ha paccrosHun 0,5-2 km
JpYyr OT Jpyra, MpHYeM NPEUMYIIECTBEHHO BJIOJb aBTOTPAcC, BEAYLIMX K
Mopto. [Ipu 3ToM CBHHOBOIYECKHE MPENPUATHS IPOSKTUPYIOTCS M CTPOSIT-
csi He Oosee yeM Ha 12 ThIC. HOCTaHOBOYHBIX MecT (00bI4HO Ha 10-12 ThIC.
rOJIOB), U TIOTOJIOBBE pa3memiaercss B 2-3 3ganusax. CucreMa yTUIW3aldd
HaBO3HBIX CTOKOB B JlaHMM co37aHa TakuM 00pa3oM, YTO BO3JIe OOJIBIINH-
CTBA JIOBOJIGHO KPYIHBIX CBHHOKOMITJIEKCOB JJa’ke HET HABO30OHAKOMHTENCH
(;laryH, HaBO30COOPHHKOB, HaBO3OXPAHIIUIN U Ap.), OCOOCHHO €CIH XKH-
BOTHOBOJYECKHE 00BEKTHI mocTpoeHH! 10 2000 T.

B nmarckmx mocenkax W XyTopax HET OYHCTHBIX COOPYKEHHH, XOTs
(YHKIIMOHHPYET CHUCTEMa YTHIIM3ALUH, WUMEETCS IEHTpPaTbHOE BOIOCHAO-
xenue. K cioBy, anekrpoobecrnedyeHre J0MOB U IIPOU3BOACTBEHHBIX 00BEK-
TOB OCYIIECTBIISIETCA IO MOA3EMHBIM 3JIEKTPOKa0essiM, a He HaJ 3eMJel ¢
HCIIOJIb30BaHHEM CTOJI00B, Kak B OOJIBIIMHCTBE CTPAH MHPA.

Okonornyeckas mpobjiemMa HOMep OAWH cerofHsmHei bantuxku — u3-
OBITOYHOE IOCTYIUICHHE B aKBATOPHIO a30Ta U Gocdopa B pe3ysbTaTe CMbI-
Ba C y/100psIeMbIX TI0JIEH, C KOMMYHAJIbHBIMU CTOKaMH FOPOJIOB M OTXOJIaMU
HEKOTOPBIX NMPENpHUATHHA. 13-3a 3THX OHOT€HHBIX JIEMEHTOB MOpE CTaHO-
BUTCS «I1€peyJOOpPEHHBIM», OPTaHNYECKHE BEIIECTBA HE MOJHOCTHIO Mepe-
pabatbIBatoTCS M NpH JAeuITe KUCIOpoJa HAYMHAIOT pa3jararbcs, BbIIe-
JISIsL CEPOBOAOPO/I, TYOUTENBHBIN 11 MOPCKUX oOuTaTenell. MepTBble cepo-
BOJIOPOJHBIE 30HBI Y)K€ 3aHUMAIOT JHO KpyNHeHmmx BrnaaunH banruiickoro
mopst — bopuxonbemckoit, ['otnanackoit u ['manbckoit. Kak yka3pIBaroT uc-
ClIe/IOBaTEIN, caMasi BBICOKAsi MHTEHCHBHOCTD PACCESIHHOTO BO3ICHCTBHUS Ha
Bantuky Habmonaerca B mpenenax Jlanuu. [leno B o4eHb CHIBHOHM pacma-
XaHHOCTH 3€MeJlb B ATOM CTpaHe: MOYTH KaXIbld KBaJPaTHBINM KUJIOMETP
JIATCKOW TEPPUTOPHH y4acTBYET B 3arpsi3HEHUM OacceifHa M, Cliel0BaTelb-
HO, CaMoOil akBaTOpWH. VIHTEHCHBHOE OaTCKOE CEIbCKOE XO3SIMCTBO IaeT
MOCTYIUICHHE B MOpE OOJIBIIOrO KOJINYECTBA OPraHUYECKHUX BEIECTB, CMbI-
BaeMbIX C oJei [6].

Kak Hu cTpaHHO, HO penbed NaTCKUX CebCKOXO3SIMCTBEHHBIX YTOUN
(TIosieil) MOYTH HE UMEET YKJIOHA, Ha NMPOTSHKEHNH HECKOJIBKUX KHJIOMETPOB
OHHM aOCONOTHO poBHbIE. ClleayeT yUnuThIBaTh, yTO B JlaHUM 3UMOI OTCYT-
CTBYET MOCTOSIHHBIH CHEXXHBIN IOKPOB, YTO HE IPEAIOIaraeT CMBIB C TOJIEH
OpraHMYeCKUX BEIIECTB NPH PE3KOM TassHWM cHeroB. ClienoBaTelbHO, B
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Bantuiickoe Mope opraHMYECKHE BEUIECTBA MOCTYMAIOT HE ITyTEM CMEIBA C
TIOJIEH, T. €. HE C IIOBEPXHOCTHBIMH BOJIaMH, a Yepe3 MOJ3eMHBIEC TPYHTOBEIC
Boabl. OnmHaKo ecnu OBl 3TO OBUTO TaK, TO MPHOpEX)Has aKBATOPHS BIOJb
6eperos Jlannm Haxoamiack OBl B KaTaCTPO(PUIECKOM IKOIOTHIECKOM CO-
crosauA. Ho Ha mpakTHWKe 3TOTO HE HAOMIOIAETCs: JKUTEIH MPUOPEKHBIX
paiioHOB 6€30 BCAKUX OTPpaHUYCHH JOBAT PHIOY U KYIAIOTCS B MOpeE.

Janust — HeOOJbIIOE TI0 TEPPUTOPUH TOCYIAPCTBO, PACHONIATaloIIeecst
Ha MHOXXECTBE OCTPOBOB, T.€. TMOJCTHJIAIOLIUM CIIOEM CIY>KaT CKaJIbHbIE
MOpOAbI, MPU ITOM YMEPEHHO-MOPCKON KIMMAT OMNpEeIeNsieT MOCTOSHHO
BBICOKHI YPOBEHb BIIAXKHOCTH BO3/yXa M YaCTble KPATKOBPEMEHHBIE JTOKIH.
Bce 310, ¢ TOUKM 3peHHUS MOYBOBEICHHS, OIPAaHUYNBAET BIJIArOMOIJIONIAIO-
LIYIO CIIOCOOHOCTH MOYB. JlaHus EeKIapupyer, YTo CTpaHa MMEET OJHO M3
CTPOXKANIINX HKOJIOTHUSCKUX 3aKOHOJATEIBCTB, PErYIHPYIOMHNX YTHIIN3a-
[UI0 HABO3HBIX CTOKOB. OHAKO C TUTHEHNUYECKOW, 300TEXHUICCKON U TeX-
HOJIOTHYECKOW TOYEK 3pPEHHU, C yIEeTOM MOIEIHpOBaHHUS 000poTa cTama
CBUHEH, YNCIEHHOCTH U JABIKCHHS MOTOJOBBS, MMOTPEOJICHNS KOPMOB, pac-
XOZa BOABI H JIp. TApaMEeTPOB, HETIOHATHO KyJa PaKTHICCKH yTHIA3HPYET-
CsD» OTPOMHOE KOJIMYECTBO HABO3HBIX CTOKOB, O0pa3yeMbIX €KEIHEBHO H
€XKET0JIHO MPH MPOU3BOACTBE 25-30 MIIH. TOJIOB CBUHEH.

Ecnu npoananuzupoBath TabauIly 2, TO U3 CTPYKTYPhl HABO3HBIX CTO-
KOB 00JbIION 00BEM, B 3aBHCHUMOCTH OT CHCTEMBI HAaBO30YyIaJCHUS, 3aHU-
MaerT xKujKasi ppakius HaBO3HBIX CTOKOB. bosiee TiiaTenbHbIN aHaIU3 Npu-
Jerapouiell K cBUHO(GEepMe TEPPUTOPUH, B PAJHyCce HECKOJIbKHX KHIOMET-
POB, TIOKa3all, YTO IUIOTHOCTh Pa3MEIICHHUsS aHAIOTUYHBIX CBHHOBOIYCCKUAX
00BEKTOB COCTABIIIET OHO MpeanpusaTie Ha 1,5-3 KM>.

Ha crmmkax teppuropuu JlaHWM cO CIYyTHHKA BHIHO, YTO IOCPEAN
TOJIeH, IPHHAIISKAINX PepMepaM, IMEIOTCS HeOOIbITNE YSTKHE «KBaapa-
TUKA-TIPSIMOYTOJIBHUKI», CO BCEX CTOPOH OKaMIICHHBIE KYCTapHUKOM, TIC
HMHOTJA JJake MPOCMATPUBAETCS BOAHAS TJ1aAb. MOMXHO NPEANOI0XKUTh, YTO
9TO KOJOAIBI KOJJIEKTOPOB KaHAIN3ALUOHHBIX TPYD, COeTMHEHHBIX C HAaBO-
30XpaHWJIMIIAMH KXHUBOTHOBOIIECKHX OOBEKTOB, IO KOTOPHIM OCBETIICHHAS
HaBO3HAS KIDKa HampasisieTcss B Mope. TpyOsl KaHANM3aIIMOHHONW CHCTEMB,
HaXOJACh TIOJ 3eMJIEH, BEpOATHO, MEPEXOIAT B TPYObI, KOTOPHIE MO MOp-
CKOMY JIHY BBICTYTAIOT 3a MPEaebl CyId Ha 2-3 KM.

Hukro He 3amaeTcs BOIPOCOM, 3a4eM CTPAHBI, UMEIOIIHE Pa3BUTOE
CBHHOBO/ICTBO, PACIIOJIaralOT CBUHOBOIYECKHE OOBEKTHI ((pepMbl, KOMILICK-
CBI) JIF0OOW TIPOM3BOJCTBEHHOW MOIITHOCTH BILIOTH 0 100 TBHIC. T IPOHU3BOI-
CTBa CBHHHHBI B TOJl HA HE3HaYMTENIbHOM yaanenuu (10 50-100 kM) ot Mo-
ps? D10 Kacaercst Bcex 0Oe3 mckinoueHus rocynapers EC, nanpumep, B a-
HUM U [OJIaHIMK CBUHOMOTOJIOBBE B Pa3bl MPEBOCXOAUT UYHUCICHHOCTH
HaceJIeHUs 3THUX CTpaH, a Takxke crpanbl FOro-socrounoit Azum. K crnosy,
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Bretnam, nmeromuii BEIX0 K MOpio, ¢ 1996 mo 2006 rT. yBenW9HiI IOT0JI0-
Bbe cBHHEH ¢ 16 10 26 MitH. rooB [7].

MOXHO NMPEIONIOXKUTh, YTO OTCTOSABIINECS HABO3HBIE CTOKH CBHHO-
BOJYECKHX MPEANPHUATHHA 1O CHCTEME INOJ3EMHBIX TPYyOOIIPOBOZOB MOCTY-
MAf0T Ha MOPCKOE JHO, TAE MPOHUCXOJUT MX OKOHYATEIbHAS «yTHIH3ALUI)
ITyTeM MHOTOKPAaTHOTO pa30aBlieHUs MOPCKOH Bonoi. BeposTHO, Tocymap-
CTBa, KOTOPbIe UMEIOT MPSMON BBIXOJ K MOPIO, HAIIPaBJIsis Ty/la OCBETJICH-
HblE€ HAaBO3HbIE CTOKM C OOJBLIMHCTBA YKMBOTHOBOJYECKHX OOBEKTOB (CKO-
TOBO/JYECKUX, CBUHOBOAYECKHX, 3BEPOBOIYECKUX M MHBIX (pepM), UIMEHHO
TaKUM CrocoOoM Oosiee MOJyBeKa «PELIaloT» JKOJOTHMYECKUE HPOOJIEMBI
CBOUX CEIIbCKOXO3SIICTBEHHBIX TEPPUTOPUM U IPU 3TOM JEMOHCTPUPYIOT
MIPUBEP)KEHHOCTh CAMBIM CTPOTHM pPErjlaMeHTaM 10 «padoTe» ¢ opraHuye-
CKUMH YAOOPEHHUSIMU.

3akiroueHue. TakuM o0pa3oM, IPOBEAEHO KOMIIBIOTEPHOE MOJEIH-
poBaHHE OOBEMOB NPOM3BOJCTBA HABO3HBIX CTOKOB JATCKHM CBHHOBO-
CTBOM C Pa3JINYHBIMH CHCTEMaMH HaBO3OYAAJICHHS W IepepadoTku. Ycra-
HOBJIEHO, YTO OOBEMBI U Ka4eCTBO HABO3HBIX CTOKOB 3aBUCST OT CHCTEMEI
HAaBO30YNAJICHHS, NPUMEHSIEMOM Ha CBHHOBOAYECKOM O0OBEKTE ((epme,
KoMIUIeKkce). MojienupoBaHue MPOU3BOACTBEHHONW CHUTyaluuH (pyHKIHOHU-
PpoOBaHUA OAaTCKOTO CBUHOBOJCTBA MO3BOJIMJIIO YCTAHOBUTH, YTO KOJIHNYCCTBO
HaBO3HBIX CTOKOB, KOTOpbIE HEOOXOJMMO YTHIIN3UPOBATh, B HECKOJIBKO Pa3
Oouipllie, YeM TOT OOBEM, KOTOPBIM aleIHUPYIOT 3KCIEPTHI-OKOJIOTH IPH
aHaJIM3€ SKOJIOIMUECKO CUTyaluuu B palioHe bantuiickoro Mopsi.
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KOMIBIOTEPHBIE IPSIMOJIMHEHBIE MOJIEJIN
B3AUMOCBSI3U CPEJHECYTOYHBIX IPUPOCTOB CBUHE
HA JOPAILIUBAHUU
C TEMATOJIOTHYECKHUMHU MOKA3ATEJISIMUA
U ECTECTBEHHOM PE3UCTEHTHOCTbBIO UX OPTAHU3MA

C. B. Coasnuk, B. B. Coasinuk

PVII «Hayuno-npaktuueckuii neHTp HanmoHanbHOM akaeMuu HayK
Benapycu 1o >KMBOTHOBOZACTBY»

r. XKommuo, Pecrrybnmka bemapycs

(Pecmrybmnuka benapycs, 222163, r.)XXoauno, yn. @pynze, 11

e-mail: Val_Sol_v@mail.ru)

Knrouesvie cnosa: ceunvu Ha 00pawusanuu, CpeoHeCcymouHvle NpPUpoCcmul,
buoxumuyeckue noKazamenu Kposu, eCmeCHmEeHHAs Pe3UCMEeHMHOCMb, KOMNbIo-
mepHas npocpamma

Annomayun. B cmamve npeocmagiena KOMnbIOMePHAsi NPOSPAMMA pacyema
2eMAMON02UHECK020 NPOGUISL NOPOCAM HA OOPAWUBAHUU 8 3A6UCUMOCIU OM UX
CPEeOHeCYMOUHbIX NPUPOCIOE 8 SMOM NEPU0O, a maxdce 0opammuvlil pacyem, m. e.
8bIYUCTICHUE NPUEECA NOPOCAM-OmbeMblilell N0 NOKA3AMeNaM KPo8u. YCmanosieHo,
umo ysenuyeHue cCpeOHecymouH020 NPUpoCma XapaKmepuzyemcs CHUNCEHUeM KO-
yecmea O0OHUX MOPGHONOSUYECKUX, OUOXUMUYECKUX NoKazamenel Kposu u ecme-
CMBEHHOI Pe3UCMEHMHOCIU OP2AHUIMA CEUHEN U NOGbIUEHUEM OPYSUX.

COMPUTER RECTALINE MODELS OF INTERDEPENDENCE
OF MIDDLE-DUTY PIGGER GROWTH AT BREAKING WITH
HEMATOLOGICAL INDICATORS AND NATURAL RESISTANCE
OF THEIR ORGANISM

S. V. Solyanik, V. V. Solyanyk

RUE «Scientific and Practical Center of the National Academy of Sciences
of Belarus on Animal Husbandry»
(Belarus, 222160, Zhodino, 11 Frunze str.; e-mail: Val_Sol_v@mail.ru)

Key words: pigs on growing, average daily increments, biochemical indicators
of blood, natural resistance, computer program

Summary. The article presents a computer program for calculating the hema-
tologic profile of piglets on growing, depending on their average daily increments in
this period, as well as a reverse calculation, that is, by calculating the weight of the
wean piglets. It has been established that an increase in the average daily increase is
characterized by a decrease in the number of morphological, biochemical indices of
blood and natural resistance of pigs, and an increase in others.
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(Ilocmynuaa 6 pedaxyuro 02.06.2017 2.)

Beenenune. B HacTosmee BpeMs MCIOJIB30BAHUE NMPOTPAMMHBIX HPO-
IOYKTOB JOCTaTOYHO INPOCTO ITO3BOJSIET MOAOOPAaTh MAaTEMAaTHYECKYIO MO-
JelTb B3aUMOCBS3HM ABYyX mapameTpoB [1]. OmHako mporHO3MpPOBAaHWE Ha
MIEPCIIEKTHBY OMOXMMHYECKNX MOKa3aTeleil KPOBH, OCHOBBIBASCH HA KpH-
BOJIMHEIHBIX M HEIMHEHHBIX 3aBUCHMOCTSX, B OONBIIMHCTBE CIIy4acB BBI-
XOIHT 32 paMK{ OMOIOTHYECKOTO U (PU3NIECKOTO CMBICIIa KOHKPETHBIX (u-
3uonorndyeckux 3HaueHui [2]. TloaTomy nenecooOpa3HO NPUMEHATH INIPsi-
MOJIMHEHHbIE QYHKIMH, T. K. UIMEHHO OHH ITO3BOJISIIOT MOJY4aTh MpHEMJIe-
MBI BapUaHT IPOTHO3UPOBAHHUS.

Iesanb paGoThI: IPEATOKUTE MATEMAaTHUECKYIO MOJIENIb, OCHOBAHHYIO
Ha pacyere 3Ha4YeHUl MOp(O-OMOXMMHUUYECKHX IOKa3aresieil KpOBH IMOpPO-
CAT-OTHEMBIIICH AT ONpENeNIeHHusT CPEAHECYTOUHBIX NPUPOCTOB B HEPHON
JOpaIIBaHUsL.

Marepuan u Meroabl uccjaeAoBaHMil. J[Ji1 yCTaHOBJIEHHUS MaTeMa-
THUYECKOH B3aUMOCBSI3M OMOXMMHYECKHX MapaMeTPOB KPOBU U CPEAHECYTO-
YHOTO MPUPOCTa MOJIOJHSAKA CBHHEH HaMM CIIydaiHbIM 00pa3oM ObLIO MO-
MEUEHO TIATh CTAHKOB, B KOTOPBIX COJEP)KAINCh OCHOBHBIE CBHHOMATKH,
HMeBIIKe MHoromioaue 11 mopocsT, KOTopble ONOPOCHIINCH B OJUH JICHb.
AKIIEHT UMEHHO Ha TaKOH YpOBEHb MHOTOIUIOAMS OBUI ClIeNaH JIMIIb C Of-
HOM LIeJIbI0, YTOOBI B THe3/ie OblIa HaMMEHbIlasi BapuabeIbHOCTh 1O KPYyII-
HOIUTIOJTHOCTHU HMBOTHBIX. [lJIs1 TOTO, YTOOBI UCKIIFOUUTh CTPECCOBBIE CHTYa-
LU, HUKAKUX JeHCTBUI MO B3BEIIMBAHHUIO ITOPOCIT U3 MOMEUYEHHBIX CTaH-
KOB HE MNPOBOAMIN. TOBapHBII CBHMHOKOMILJIEKC, HA KOTOPOM MPOXOIMIN
ncciaen0BaHus, (GyHKIMOHUPOBAT MO ABYX(a3HOH TEXHOJIOTHH, T. €. TTOpPO-
csITa OT POXKJICHHMS /10 TIEPeAadn Ha OTKOPM B TeueHHe 12 Henenb HaXomATCs
B T€X XK€ CTaHKaX, B KOTOPHIX M POIUIIUCE.

Korna monkoHTpONbHEIM IOpocsATaM HcnosHmiIock 10 Henmenb, U3
JBYX CTaHKOB, B KOTOPBIX K TOMY MOMEHTY COXpaHWioch mo 10 ronos, y
BCEX KMBOTHBIX OBUIM B3ATHI NMPOOBI KpoBH. [IpH 3TOM Kak10e >KMBOTHOE
OBUTO MHAMBHIYaJbHO B3BEIICHO Ha Becax ¢ ToyHocThio 1m0 0,1 xr. Ha oc-
HOBAHMU OMOXMMHYECKHX AHAJIM30B KPOBH MOPOCSAT M MX JKUBOH MacChl
pa3paboTaHbl MaTeMaTHYeCKHe MOENH B3aMMOCBS3M 3THX IIapaMeTpOB.
MuHMMaNbHBIA YPOBEHb CPETHECYTOUHOI'O MPHUPOCTa y MOPOCAT Ha Jopa-
mMBaHUM B Bo3pacte 70 mHel coctaBmsut 194 r, a MmakcumanbHblid — 411 T.

Jns ycTaHOBNIEHWS NPSMOJMHEWHOH 3aBUCHMOCTH HCIIOJIB30BAJIN
¢ynkmio Perpeccusi, Haxosurytocst B MeHI0 CepBHc-AHann3 gaHHbIX MS
Excel.

PesyabTaThsl HecneqoBanuii 1 ux odcyskaenne. KomnsrorepHas npo-
rpamMMa pacdeTa reMaToJIOTHYECKOTo MPOGMII TOPOCAT Ha JIOPALIMBAHUU B
3aBUCHMOCTH OT YPOBHSI IIPOAYKTHBHOCTH NpE/ICTaBieHa B Tabmnuie 1.
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Tabmmma 1 — Brok-porpamma pacdera reMaToJIOTHIECKOT0 TPOQHIIsL

MOPOCST Ha TOPANIMBaHUH B 3aBUCUMOCTH OT CPEIHECYTOYHOTO IPUPOCTa

A B B
1 2 3 4
1 CpefHecyTo4HbIil IPUPOCT, T 230 230
2 OpUTPOLHTHI, 10%/n =5,625757-0,00151*B1 53
3 T'emornobus, r/n =10,78243-0,00516*B1 9,6
4 Jeiixouutsy, 10%/1 =9,698586-0,0022*B1 9,2
5 XoJecTepruH, MMOJIB/JI =2,283154+0,000392*B1 2,4
6 TpHUIIHIIEPUIBI, MMOJB/JT =0,582609+0,001233*B1 0,9
7 Bera-mnonpoTen ibl, MMOJIb/JI =0,427895-0,00033*B1 0,4
8 T'11r0K03a, MMOJTB/JT =3,782934+0,009804*B1 6,0
9 CuanoBble KUCIIOTHI, €I. OIT. INIOTHOCTH =23,20898+0,014176*B1 | 26,5
10 O6wii Gerok, /1 =76,04476-0,04699*B1 65,2
11 AnbOyMHHBI, BCEro, /71 =30,09467-0,0126*B1 27,2
12 Aubbha-rn00yauHbL, I/ =12,47073-0,01172*B1 9,8
13 Bera-rino0ynunsl, /71 =13,01764-0,01128*B1 10,4
14 ["amMMa-rno0yaIHHBbIL, I/ =20,20785-0,01084*B1 17,7
15 I'11oOynvHBI, Bero, 1/ =45,6525-0,03371*B1 37,9
16 AnbOymuHBI, Bcero, % =39,07294+0,011652*B1 | 41,8
17 Aubda-rn00yauHsl, % =16,8363-0,00793*B1 15,0
18 Bera-rnoOynunsl, % =17,79287-0,00735*B1 16,1
19 I'amma-TIo0yHHEL, % =26,31156+0,003638*B1 | 27,1
20 I'noGynuHEL, Beero, % =60,89141-0,01145*B1 58,3
21 MoueBrHa, MMOJIB/JI =6,367396-0,00233*B1 58
22 MoueBasi KHCI0Ta, MMOJIb/JT =56,00474-0,07259*B1 39,3
23 Kpeatunus, MKMOJIB/IT =120,1324-0,04929*B1 108,8
24 OOl OHIHPYOUH, MKMOJIB/JT =18,03747-0,01604*B1 14,3
25 Ipsimoii GHIMPYOUH, MKMOJIB/TT =8,118781-0,00871*B1 6,1
26 Anannnamunotpancdepasa, UE/n =38,32551-0,03587*B1 30,1
27 AcnapraramusoTpancdepasa, UE/n =45,36437-0,02624*B1 39,3
28 Jlakrataernaporenasa, UE/n =1539,22-3,43542*B1 749,1
29 [Ienounas ¢pocdarasza, UE/n =106,2291+0,03554*B1 1144
30 lamma-rinyramuntpancdepasa, ME/n =47,96905-0,060664*B1 34,0
31 Kpearunkunaza, UE/n =560,3164-0,18945*B1 516,7
32 Awmmunaza, UE/n =80,45606+0,015764*B1 | 84,1
33 Kanbimii, MMOIIB/ =3,483551-0,00138*B1 3,2
34 Docthop, MMOTIB/T =4,013121-0,0007*B1 3,9
35 Menb, MKMOJIB/IT =4,262446-0,00186*B1 3,8
36 Kereso, MMOIIB/IT =5,779774-0,00127*B1 55
37 KoGaibT, MKMOJIB/JT =0,103717+0,000907*B1 0,3
38 Mapraser;, MKMOJITb/JT =2,827873+0,00057*B1 3,0
39 T{uHK, MKMOJIB/JT =3,638927+0,002336*B1 42
40 WmmynornoOymuu G, Mr/mn =465,6092-0,64243*B1 317,9
41 VimmyHorno0ynua M, mr/an =75,17976-0,0268*B1 69,0
42 BakrepuuuiHas akTUBHOCTB, % =17,99176+0,01061*B1 20,4
43 JIn3onuMHas akTUBHOCTE, % =21,37276+0,000009*B1 21,4
44 HopManpHbIX arrioTHHUHOB, THTP =7,900647-0,00537*B1 6,7
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[ponomkenue Tabmuis 1

1 2 3 4
45 ®daronurapHasi aKTHBHOCTh =71,8138-0,10776*B1 47,0
46 QdarouyTapHOE YHCIO =7,021581-0,0134*B1 3,9
a7 daronuTapHbIi HHIEKC =11,40406-0,01319*B1 8,4
48 darouytapHasi eMKOCTh =134,7256-0,18728*B1 91,7

PesynbraThl MCTIONB30BaHUA TMPEUIOKEHHOH HAMH OJIOK-TIPOTPaMMBI
MIpeCTaBJICHEI B Tabmuie 2. BriOop mpsAMOTHHEHHON perpeccuu s pere-
HUS TIOCTaBJICHHOM 3aJadd CBs3aH C JIETKOCTHIO NOJYYCHHS MaTeMaTHde-
CcKOM 3aBUCUMOCTH. OJHAKO KOPpESILMs MNPSIMOJUHEHHOW B3aMMOCBSA3H
MEXIy CPETHECYTOYHBIM MPHUPOCTOM H IMOKA3aTEIAMH TeMaTOIIOTHIECKOTO
MPOQUIIT U €CTECTBEHHON PE3UCTEHTHOCTH B OOJBIIMHCTBE CIIydacB ObLIa
HWKE CpeIHel, aaxe caaboil. ITo yka3bIBacT Ha TO, YTO HEOOXOIMMO HC-
MOJIb30BaTh MHBIC MaTeMaTHYeCKue (DYHKIMH: KPUBOJUHCHHBIC WM HEJHU-

HEWHEBIE.

Tabmuma 2 — AnpoGanusi OJI0K-TIPOrpaMMBI 10 OTIPEJICIICHNIO TeMaTo-
JIOTHYECKOT0 MPOGHIIS TOPOCIT HA AOPAIUBAHUH

CpefHeCyTOUHBII IPHPOCT, T 200 250 300 350 400
2 3 4 5 6

Sputponutsl, 10%/1 5,32 5,25 5,17 5,10 5,02
Temorno6us, r/n 9,75 9,49 9,23 8,98 8,72
JleiikouuTsl, 10%/1 9,26 9,15 9,04 8,93 8,82
XoJecTepuH, MMOJIB/JT 2,36 2,38 2,40 2,42 2,44
Tpurnuiepusr, MMOIIB/JT 0,83 0,89 0,95 1,01 1,08
Bera-numnonporen ipl, MMOJIB/ T 0,36 0,35 0,33 0,31 0,30
T'i1r0K03a, MMOJTB/JT 5,74 6,23 6,72 7,21 7,70
CuanoBbIe KUCIIOTEI, €I. ONT. INIOTHOCTU 26,04 26,75 27,46 28,17 28,88
O6wii Gerok, r/i 66,65 64,30 61,95 | 59,60 57,25
AnpOYMUHEL, BCETO, T/J1 27,57 26,94 26,31 25,68 25,05
Anbda-rino0GymHHsL, /7 10,13 9,54 8,95 8,37 7,78
Bera-rno0ynuHsl, /1 10,76 10,20 9,63 9,07 8,51
['amMMa-TI00yaHHBIL, T/1T 18,04 17,50 16,96 16,41 15,87
['oOyuHEL, BCero, I/ 38,91 37,23 35,54 33,85 32,17
Anb0ymuHBI, Bcero, % 41,40 41,99 42,57 43,15 43,73
Anbba-rno0ynunsl, % 15,25 14,85 14,46 14,06 13,66
Bera-rnobymunsl, % 16,32 15,96 15,59 15,22 14,85
T'amma-rnoGynunsl, % 27,04 27,22 27,40 27,58 27,77
I'noGynuHsL, Beero, % 58,60 58,03 57,46 56,88 56,31
MoueBrHa, MMOJIB/T 5,90 5,78 5,67 5,55 5,44
MoueBasi KHCI0Ta, MMOJIB/JT 41,49 37,86 34,23 30,60 26,97
KpeaTnHuH, MKMOJIB/JT 110 107 105 102 100
OO6uuii GHIHPYONH, MKMOITB/JT 14,83 14,03 13,23 12,42 11,62
[psimoii GHAMPYOUH, MKMOJIB/TT 6,38 5,94 5,51 5,07 4,63
AnannHamuHoTpancdepasa, UE/n 31,15 29,36 27,56 25,77 23,98
Acnapraramunotpancdepasa, UE/n 40,12 38,80 37,49 36,18 34,87
JlaktaTnerunporenasa, E/n 852 680 508 336 165
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[ponomkenne TaOmAIBI 2

1 2 3 4 5 6
Ienounas ¢pocdarasza, UE/n 113 115 116 118 120
amma-rinyramuntpancdepasa, ME/n 35,84 32,80 29,77 26,74 23,70
Kpearunkunaza, UE/n 522 512 503 494 484
Awmmnaza, UE/n 83,61 84,40 85,19 | 85,97 86,76
Kaubiuii, MMOJIB/J 3,21 3,14 3,07 3,00 2,93
Docdop, MMOIB/T 3,87 3,84 3,80 3,77 3,73
Meb, MKMOJIB/JT 3,89 3,80 3,70 3,61 3,52
JKeneso, MMOIIB/IT 5,53 5,46 5,40 5,34 5,27
KobGanbT, MKMOJIB/JI 0,29 0,33 0,38 0,42 0,47
Mapraser;, MKMOJIb/JT 2,94 2,97 3,00 3,03 3,06
TIuHK, MKMOJIB/JT 4,11 4,22 4,34 4,46 457
Wmmynornobynuu G, Mr/mn 337 305 272 240 208
MmmyHOrIIo0ymue M, mr/am 69,82 68,48 67,14 65,80 64,46
BakrepuuuiHas akTuBHOCTb, %0 20,11 20,64 21,17 21,71 22,24
JInzonuMHast aKTUBHOCTb, %o 21,37 21,38 21,38 21,38 21,38
HopMaJibHBIX arrIFOTHHUHOB, TUTP 6,83 6,56 6,29 6,02 5,75
darouutapHasi akTHBHOCTh 50,26 44,87 39,49 34,10 28,71
daronuTapHOe YUCIO 4,34 3,67 3,00 2,33 1,66
darouyTapHblil HHAEKC 8,77 8,11 7,45 6,79 6,13
daronurapHas eMKOCTh 97,27 87,91 78,54 69,18 59,81

C yBenu4eHHEeM CpeHECYTOUHOTO NPHUPOCTa Y IOpocAT B Bozpacte 10
HeJleJIb OTMEYAIOTCS Pa3IMYHbIe TPEHABI B JJMHAMHUKE MOP(OJOrUYEeCKUX U
OMOXMMHUYECKHX IOKa3aTeNel KPOBH, a TAKXKE €CTECTBEHHOH PE3UCTEHTHO-
CTH OpraHum3Mma. B 4acTHOCTH, NpH TOBBIIIEHUH CPEJHECYTOYHBIX MPUPO-
CTOB y MOPOCST Ha JOPAIIMBAHUU CHMXKAIOTCS CIEAYIOIIUE JaHHbIE: SPHT-
POLIUTHI, TEMOIJIOOMH, JICHKOIUTHI, OETa-THIMONPOTEHIbI, OOIIUH OCIOK,
aTE0YMUHBI, anb(a-rmo0yIuHEI, OeTa-TI00YIIHHBI, TaMMa-TJIO0YIHHEI, TII0-
Oymuusl, anbda-rmodymuael (%), Oera-rnodymuasl (%), TmoOymusEl (%),
MOYEBMHA, MOYEBas KHUCIOTa, OOMHUH OMIMpyOWH, TpSAMOH OWIHpyOuH,
alaHMHaMUHOTpaHc(epas3a, acrnapraraMHHOTpaHcdepasa, JaKTaTAErHIpO-
reHasa, miejoyHas Qocdarasa, ramMMma-rIyramMuiITpaHcdepasa, KpeaTHHKH-
Has3a, Kanblui, pocdop, Meap, Kene30, UMMYHOroOyIuH G, IMMYHOTJIO-
Oy-muH M, HOpMaNbHBIX arrJIIOTHHUHOB, (aroiuTapHas aKTUBHOCTH, (haro-
LHUTapHOE 4YKCio, (arouuTapHbli HHJIEKC, (arouuTapHas eMKocTb. [Ipu
9TOM OTMEYaeTCs YBEJIMYCHHE CIEIYIOIIUX I[1apaMeTpoB: XOJIECTEPHH,
TPUTIHMLEPUbI, TIJIOKO33, CHAJIOBBIE KHCJIOTHI, aibOyMHHBI, TamMma-
rio0ynuHb (%), KpeaTHHUH, aMuiIa3a, Ko0ambT, MapraHell, IMHK, OaKTepH-
LUIHAs] aKTUB-HOCTb, JTM30IIMMHAsI aKTHBHOCTb.

TeHOeHIIMM T'eMaTOJIOTHYECKHUX II0Ka3aTesed, YCTaHOBJIEHHBIE Kak
€CTECTBEHHO TEKYIHE MPOLIECCHI, OTIMYAIOTCS OT TPEHJIOB, KOTOPBIC yKa-
3bIBAIOT YYECHBIE-300TEXHUKH IIPH IIOCTAHOBKE HAY4YHO-XO3SHCTBEHHBIX
SKCIIEPUMEHTOB O BO3JICHCTBHIO Ha ONBITHBIC TPYIIBI Pa3IMuHBIX TEXHO-
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sormdeckux (akropos [3]. Hampumep, B ONBITHBIX TPYIIax IpPH yBeIH4e-
HUH CPEIHECYTOYHBIX IPHPOCTOB HCCIIEAOBATENN OTMEYAIOT IOBBIICHUE
KOJIMYECTBA SPUTPOLUTOB M reMorinoduna. B 060CHOBaHMM MeXaHH3Ma I10-
BBIIICHUS TIPUPOCTOB yYEHBIE MPUXOAAT K BBIBOAY, YTO MUMEHHO ITOBBILIE-
HHE 3THX MOP(OJIOrHYSCKUX MapaMeTpoB IUIOZOTBOPHO BIMAET HA yBEIH-
YeHHe NMPOIYKTHBHOCTH, T. K. II0 YCTOSBLICHCS NPAKTHKE 300TCXHUYECKOM
TEPMHUHOJIOTHU OHU SIBIISIIOTCS «MHAWKATOPAaMH» MHTCHCHU(HKAMU OOMEH-
HBIX IIPOLIECCOB Y MOJOMNBITHBIX KUBOTHBIX.

Ha nam B3risin, cynuth 0 MexaHn3Me (pOpMHPOBaHHUS MPOIYKTHBHO-
CTH MO 5-8 reMaTolOrn4ecKUM I0KA3aTelIsaM, KaK OOLIYHO 3TO ENaloT HC-
clleioBaTeNid B 00J1aCTH 300TEXHHH, a TeM 0oJjiee Mo JIByM — SPUTPOLIUTHI U
FCMOI‘HOGHH, — HE ABJIACTCA NOCTATOYHO KOPPCKTHBIM. Henp3s HUCKJII0YaTh,
YTO YBEJMYCHHE OTHEIBHO B3STHIX IMOKAa3aTeNed KPOBH y IMOIOIBITHBIX
TPYIII )KUBOTHBIX SIBIISIETCS OTBETHOM peakuueil opraHu3Ma Ha ctpecc (Kop-
MOBOH, TEXHOJOTWYSCKHI M JIp.) W JIMIIb OMOCPEIOBAHO CBA3AaHO C MeXa-
HU3MOM (POPMHUPOBAHHUS MPOTYKTHBHOCTH.

Ha ocHOBe co3nmaHHOIl 0a3bl NaHHBIX pa3paboTaHa KOMIIBIOTEpHAs
nporpaMma, HO3BOJIIONIAs MO KOHKPETHBIM IIOKA3aTesIM I'eMaToJIorHye-
CKOTO MPO(UIISt pACCUNUTHIBATH XapaKTEPHBIN CPEIHECYTOUHBIH MPUPOCT ISt
UX YPOBHS, a TAKXE UTOTOBBIM IIPUBEC 10 KUBOTHOMY, Y KOTOPOTO B3SThI
00pa3ibl kpoBH (Tad. 3).

Tabnmuma 3 — BiIok-mporpaMMBI TI0 ONPEASIICHUIO CPEAHECYTOYHOTO NPH-
pocTa MOpOCST MO 3HAYESHHIO KOHKPETHOTO T'eMaTOJIOrHYECKOr0 MoKa3aTels

A B C
1 2 3 4
1 CpenHeCcyTOUYHBII NPHPOCT, T
2 OpHUTPOLMTEI, 10%/n 5,65 =663,0414-68,9382*B2
3 T'emorno6uH, r/n 10,6 =623,2374-34,3594*B3
4 Jeiikountsy, 10%/1 9,2 =328,0925-2,30585*B4
5 XoIecTepuH, MMOIIB/JT 2,68 =241,9279+27,19277*B5
6 TpurIHIepu s, MMOJB/JIT 0,73 =181,3575+130,9706*B6
7 Bera-numnonporen s, MMOJIB/ T 0,3 =330,8907-72,0762*B7
8 T'mok03a, MMOJIB/JT 5,36 =128,1693+26,35809*B8
9 CuasoBble KUCIIOTHI, €J1. OIT. IUIOTHOCTH 22 =233,833+2,664708*B9
10 | OOuwmii 6en0K, /1 60 =534,9234-3,69512*B10
11 | AnsOyMHHBI, BCero, /71 25,1 =450,9018-5,47693*B11
12 | Anbda-rnobynunsl, /1 8,7 =581,2041-30,8867*B12
13 | Bera-rnoOynuHeL, /1 9,8 =623,207-33,0808*B13
14 | T'amMa-ra00yIHHBIL, /71 16,4 =492,527-10,976*B14
15 | I'moGynuHsL, Beero, I/ 34,9 =578,0365-7,67162*B15
16 | AnsOymuHBL, Beero, % 41,8 =-1592,84+44,54806*B16
17 | Anbda-rno0ynunsl, % 14,5 =1176,913-60,3909*B17
18 | Bera-rno0Oynunsl, % 16,4 =1369,947-68,4021*B18
19 | TI'amma-rnoOynuHsl, % 27,3 =-141,975+16,37876*B19
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[ponomkenue TadIUIBI 3

1 2 3 4

20 | I'moOynuHeL, Beero, % 58,2 =2894,633-45,0981*B20
21 | MouyeBuHa, MMOJIB/JI 6,7 =371,1295-11,2948*B21
22 | MoueBast KHCI0Ta, MMOJIB/JI 20 =347,8864-1,20482*B22
23 | KpeaTuHuH, MKMOJIb/TI 109 =841,8694-5,092*B23

24 | OOwmii OuaupyOuH, MKMOJIB/JI 10,3 =343,0746-2,72989*B24
25 | Ipsmoit OunupyOuH, MKMOJIB/JT 2,9 =330,2686-4,22325*B25
26 | AnanmnamuHotpancdepasa, UE/n 36 =463,8284-5,73343*B26
27 | AcnapratamuHotpancdepasa, UE/n 35 =361,2357-1,44638*B27
28 | Jlakratmermaporenasa, UE/n 1271 | =378,798-0,14789*B28
29 | Ienounas docdaraza, UE/n 107 =260,4269+0,39999*B29
30 | Tamma-riayramuntpancdepasa, UE/n 44 =370,0936-2,14142*B30
31 | Kpearunkunaza, UE/n 410 =318,2109-0,0222*B31
32 | Amwunaza, UE/n 81 =-92,8725+4,691187*B32
33 | Kaubumii, MMOJIB/JI 3,3 =565,7257-84,4851*B33
34 | ®docdop, MMOIB/IT 4,0 =581,184-72,1449*B34
35 | Menab, MKMOJIB/JT 4,1 =432,6073-33,9671*B35
36 | XKeneso, MMOJIB/JI 6,2 =398,4243-16,9132*B36
37 | KobanbT, MKMOJIB/JT 0,17 =238,6743+179,3762*B37
38 | Maprasen, MKMOJIB/TT 25 =264,2621+14,32687*B38
39 | IuHK, MKMOJIB/IT 4,3 =193,1759+26,19194*B39
40 | Ummynornobymus G, mr/mt 385 =384,0328-0,28616*B40
41 | UmmyHOrmoOymuH M, Mr/mn 67,2 =335,5646-0,42242*B41
42 | BaxrepunmpmHas aKTHBHOCTb, % 16,9 =-8,11356+14,76588*B42
43 | JIusonuMHas akTUBHOCTE, %o 20,5 =307,6894-0,01889*B43
44 | HopMaJbHBIX arTIIIOTHHHHOB, THTP 5 =338-4,91429*B44

45 | darormTapHas aKTHBHOCTb 47 =424,3126-3,15879*B45
46 | darommTapHOE YHCIO 4,34 =431,6489-43,9481*B46
47 | daronmTapHBIH HHIEKC 9,22 =579,2084-37,5349*B47
48 | darormTapHas eMKOCTh 57,6 =529,4984-2,92567*B48
49 | WrtoroBslit cpeHECYTOUHBII IPUPOCT, T =CP3HAY(C2:C48)

YCTaHOBIICHHBIC TPEH[IBI, BEPOSATHO, YKA3hIBAIOT HA HAJIHYUE B Opra-
HU3ME CBHHEH CIO0XHBIX KOMIICHCATOPHBIX MEXAaHU3MOB, yYaCTBYIOIIUX B
(hOpMHUPOBaHUU TMPOJYKTUBHOCTH MOJIOAHSAKA, B YACTHOCTH TAaKOT'O BaX-
HEWIIEro 300TEXHUYECKOr0 IMapaMeTpa, KOTOPBIM SBIISIETCS CPEIHECYTOY-
HBIN IPUPOCT.

3akiaoyenue. TakuMm oOpa3zom, paspaboTaHa KOMIBIOTEpHAash TPO-
rpamMmMa pacdera reMaToJIOTHYECKOTO PO OPOCAT Ha TOPALIMBAaHUU B
3aBUCUMOCTH OT UX CPEAHCCYTOUYHBIX INMPHUPOCTOB B OTOT ICPUOMI, a4 TAKKE
00paTHBIN pacyeT, T. €. [0 MOKa3aTeNIIM KPOBH BBIYHCIIIETCS IIPUBEC ITOPO-
CAT-OTHEMBIIICH. Y CTAHOBJICHO, YTO YBEIHMUYCHHE CPEAHECYTOYHOI'O MPHUPO-
CTa XapaKTEepPH3yeTCs CHIDKCHHEM KOJHMYECTBA OJHUX MOP(OIOTHYCCKUX,
OMOXMMHYECKHX ITOKa3aTeslel KpOBH M €CTECTBEHHOH pE3NCTEHTHOCTU Op-
raHW3Ma CBHHEH U MOBBIIICHUEM JPYTHUX.
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BJIMSTHUE ITPEITAPATA LUBISAN HA MUKPO®JIOPY
HOACTHUJIKU TEJAT

A. M. Tapac, E. A. loopyk, I1. I1. Mopaeuko, H. U. Tapanna,
B. B. Kacneposuu, C. JI. Cutbko

YO «I'pogHeHCKuil rocy1apcTBEHHBIN arpapHbIil YHUBEPCUTET)
r. I'poano, Pecny6nuka benapych

(Pecniy6nuka benapycsk, 230008, r. I'poaHo, yiu. TepemnikoBoid, 28
e-mail: ggau@ggau.by)

Knrwuesvie cnosa: descpeocmsa, Lubisan, numamenvhuvie cpeovl, MUKpoopaa-
HU3MbL, HOOCMULKA MeETsm.

Annomauusn. Hccneoosanus noxasan, umo oescpedcmeo Lubisan o6radaem
He MOAbKO Noocyuusaowum spgdexmom npu pezynapHot obpadbomxe noOCMUIKY
npu BLIPAWUSAHUU MENSIM, HO U 3HAYUMENbHO COKpaujaem KOHMAMUHAYUIO NOO-
CIMUNIKU PAZHBIMU MUKPOOP2AHUSMAMU, BKIIOYAs npedcmasumeneli baxmepuii epyn-
nbl KUWLEUHOU NATIOYKU.

INFLUENCE OF UBISAN PREPARATION ON BACTERIAL
FLORA OF BEDDING FOR CALVES

A. Taras, E. 100pyk, P. Mordechko, N. Taranda, V. Kasperovich,
S. Sitko

El «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.; e-mail: ggau@ggau.by)

Key words:disinfectants, Lubisan, breeding ground, microorganisms, bedding
for calves.
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Summary. The researches revealed that disinfectant Lubisan has a drier effect
when the bedding is treated regularly but also reduce the contamination of bedding
by different microorganisms, including group of coliform bacterium included.

(ITocmynuna 6 peoaxyuto 09.06.2017 2.)

Beenenue. [IpoBenenue nesuH(EKMNY NOMENMICHUH Ul COAEPKaHUS
KMBOTHBIX SIBIISICTCS OZHUM W3 Ba)KHEHIIMX (PaKTOPOB CO3AaHUS HEOOXO-
JVMBIX CaHUTAPHO-THTMEHMYECKNUX YCIOBHH IUIA TOJIyYSHHS YUCTOH Ipo-
JOYKIMH JKHBOTHOBOJCTBA, CBOOOZHOW OT COJEpXKAHUS AHTHOHMOTHKOB B
Cilyyae BO3HHUKIIEH HEOOXOIMMOCTH JEUCHHUs 3a00JIeBIINX. DTO SIBISETCS
Ipo0JIEeMOi AJIs1 BCETO MSCO-MOJIOUHOTO KOMIUIEKCA PECITyONIMKH, B CBS3H C
YeM BO3HHKAET HEOOXOANMOCTh CAHUPOBAHHS IOMELICHUH C LEJNBI0 UX U3-
0aBeHUs OT MATOr€HHOM M YCIOBHO-TIATOTEHHOH MUKpOQopsl. Jle3nH-
(dexuus cnaraercs U3 ABYX IMOCIEIOBATEIbHO OCYIIECTBISIEMBIX MPHEMOB!
MEXaHUYCCKOW OYMCTKH M COOCTBCHHO [e3UH(EKIMHA. MeXaHHIECKYIO
OYHMCTKY INPOU3BOAAT WM C MMOMOIIBIO MEXaHUYCCKUX CPEACTB (BI/IJ'I, Jiomar,
MeTel, CKpeOKOB U IIp.), WM CUIILHO OBIOLIEH CTpyei BObI.

st caHupoBaHMsT 0OBEKTOB BHELIHEH cpelbl NPUMEHHMBI Takue 00-
LIeYIOTPEOUTENbHBIE CPEACTBA, KAK HATPHsI TUIPOOKUCH, TallieHas U3BECTb,
KHCJIOTHI (COJISTHAs, CepHasi, MOJIOYHAs U JIp.), XJIOP U XJIOPHBIE IPETapaThl
(ocobeHHO MMPOKOE pacIpoCTpaHEHHE MONTYYHIIN XJIOPHAS M3BECTh U XJIO-
pamuHbl), Gopmanbaerun, KpeMHeTOpHCTHIH HaTp. B mociennee Bpems
TIPE/AIIOKEH LENbIH P HOBBIX XUMHUYECKAX COSAMHEHUI: THITOXJIOP, KEPOJI,
ryapoHon, mapacon, ¢ocmap, tnazon, JIIK-1 u AIK-2, okuce sTHineHa u
cMech OKUCH ATHIIeHa U 6pomucToro Metuia (OKOBM).

[Tpu ne3uHpeKIun OTAEIbHBIMU AE3CPEACTBAMU HEOOX0IMMO 00s13a-
TCJIbHO YUYHUTBHIBATHL HAJIMYHC B IMMOMCHICHUAX MeTaJ’IJ’IOKOHCprKHHﬁ, TEXHO-
JIOTHYECKOTO 000pyIOBaHUS U KOHTPOJIBHO-M3MEPUTENBHOM anmapaTypsl C
CoJlepyKaHWEeM OIIMHKOBAHHOTO METaJlIa, pa3pyIIaloIIerocs Mo AeHCTBHEM
XJIOpcoepKamux npenaparos [1].

XOpOoIIUM CPEeICTBOM ISl TUTHEHBI TPOU3BOACTBEHHBIX ITOMELIEHHUH
SIBIISIETCSI MTOJIbCKUH mpenapat Lubisan, KOTOPBIH 0THOBPEMEHHO SIBIISETCS U
Je3UH(PEKTaHTOM M aHTUcenTHKOM. OH NpHMEHsSeTcs B NPUCYTCTBUU KH-
BOTHBIX, 00J1aJJaeT MOJICYIINBAIOIIUM 3(P(EKTOM, B CBSI3U C YEM yMEHbIIIa-
eTCsl KOJIMYECTBO aMMHUaKa M JIp. ra3oB, a BO3yX OCBOOOXKIAeTCs OT HETPH-
ATHBIX 3araxoB [2]. [Ipenapat monasinser passurue Oakrepuii, TpuOOB, BU-
PYCOB, TTapa3suTOB U JMYMHOK HACEKOMBIX, Cpean KoTophix Salmonella spp.,
Staphylococcus spp., Escherichia coli, Mycoplasma spp. Streptococcus spp,
Haemophilus spp., Listeria, Chlamydie, Brucella, Pseudomonas spp., Pas-
teurella spp., Clavibacter michiganensis, Botrytis cinerea, Aspergillus spp.,
Parvovirus, Coronavirus u ap. [3].
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Ieab padoThl: ompenenuTh, Kak BiIusAeT npernapar Lubisan Ha cocTos-
HHUE MUKPO(MIIOPHI MOACTHIIKK TEIIST IPH NTUTEIFHOM €TO IPUMEHEHHUH.

Marepuan u MeroaMka ucciaeaoBanmii. VccnenoBanus npoBonu-
mck Ha MT® «[lyrpumkm» YO CIIK «[Iytpumkm» I'pogaeHckoro paiiona
B 3uMHe-BeceHHui nepuox 2017 r. [onctunka y 120-nHEBHBIX TEIAT 00pa-
OaTeiBanachk mpemaparoMm Lubisan oquH pa3 B HEIETIO B TEUCHHE 2 MECAIEB
B pacuere 100 r/m°. BHauane ayst KOHTpoOJIsl OBUTH B3STHI JBa 0Opasua Io-
ctuiku: 1 — oOpaboTanHblil npemaparoM Lubisan (ombiTHas rpymma), 2 —
oOpabotanublii KpeonnHoMm (koHTpospHas rpynmna). OHHM COXpaHSUINCH B
CTepWJIBHBIX YCJIOBHSIX 10 KOHIIA OMbITa. B nanbHeiIIeM B KOHTPOJBEHOM
BapuaHTe 00pabOTKH TMOACTHIIKH TEJIST KAKMMHU-TTHOO0 NpernaparaMmy He Mpo-
BOJIMJIHCE.

UYepes 2 mecsina OblIM 0TOOpaHbI cpeHUEe 00pa3mbl HOACTHIKH KOH-
TPOJILHOM M OIIBITHOM TPYII TENSAT IS HCCIIEAOBAHUS MUKPO(IIOPHI ITyTeM
II0CeBa Ha IHUTATENbHBIC CPE/Ibl, OMHOBPEMEHHO OBUI NPOM3BEACH IOCEB H
B3ATOT'0 BHAYaJIE HCCIICAOBAHUS MaTepHaa.

[oacTriiouHbI MaTepuan M3MeNbYajcs ¢ MOMOIIBIO HOXKHHMIL, o0pa-
OOTaHHBIX CITUPTOM U 000CKEHHBIX HaJ IlaMeHeM crimpToBkH. [loacTuika,
KoTopas He oOpabarbiBajiack npenapaToM Lubisan, Oblia 3aMETHO BlIaXKHEE.
Jenanu HaBecKy M3 cpeAHei mpoObl BecoM | T, BHOCHIM B KOJIOY ¢ 99 mi
CTEPHJIBHOW BOJIBI M BCTPSIXUBAIM B TeueHue 15 muH. Takum obpasom, ObI-
JI0 TIOJIy4€HO pa3BefieHue mojcTuioyHoro Matepuana 1:100. ITocne nenmanu
ele JecITUKPaTHbIE pa3BeCHUs B MPOOHUpPKaX CO CTEPMIIBHBIM (PU3PACTBO-
pom — 1:1000, 1:10000, 1:100000 u 1:1000000, . . 3, 4, 5 u 6 pa3BeneHUs.

Iocer mpoBoammm Ha MITA (MsicomenToHHBIN arap) u3 5 u 6 pa3Beqe-
HU, HAa CTAQHIIOKOKKOBYIO Cpelly U Cpedy DHAO — U3 5 u 4 pa3Be/eHHl, HA
cpeny Cabypo — u3 4 u 3-ro pa3sencHuil. [loceB mpoBOAMIICS Ha Cpebl MO-
BEPXHOCTHO, C PACTHPAaHHEM B3BECH MHUKPOOPTaHM3MOB C IOMOILIBIO CTe-
PHIBHOIO CTEKJITHHOTrO mmatens Jpuransckoro [4]. YueT noceBoB NpoBOAM-
I TIOCIIE MHKybanuu B TepMocTate npu temmneparype 37°C B Teuenue 48 u.

BapuanTtel uccnenoBanmii: | — oOpaborka mpemapatoMm Lubisan B
Hadaye omnbiTa, || — 06paborka Kpeonmaom B Havane omsita, |11 — 06pador-
ka Lubisan B reuenne 2 mec, |V — nmoactmika tenst, kotopas He 00pabaTsI-
BaJach B TEUCHHE 2 MeC HUKAaKUMH IIperapaTamu.

Pe3yabTaThl HccenoBanmii U ux odcy:kaenue. Ha pucynke 1 npen-
CTaBJIEHB! IIOCEBBI BApPHAHTOB OIbITA Yepe3 2 Mec 00pabOTKU IOACTHIKH
npenaparoM Lubisan (BapuanT 3) u HeoOpabaTbiBaeMOI MOJCTHIIKY (BapH-
aHT 4) Ha CTa()MIOKOKKOBYIO IINTATEIBHYIO CPELy.

Kak BHIHO M3 pUCyHKa 1, pOCT KOKKOBOI MHMKPOQUIOpHI IIPU IOCEBE
HeoOpabaThIBaeMOii ITOJICTHIIKK OOMIIbHEE KaK IPH 1oceBe U3 4 pa3BeeHus,
TaKk U IPU MOCEBE U3 5 pa3BelEHUs, e TaKkKe C TPYIAOM MOXKHO MOJCUU-
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TaTh BBIPOCIIME KOJOHUU Oakrepuil. He cocTaBisuio Tpyna MX y4ecTh Ha
Yalikax ¢ pocTOM OakTepHii U3 000UX pa3BeJCHUI MOICTUIIKH, TJC B Teue-
HHUe 2-X MecsneB npuMmensuics Lubisan. Takas sxe xkapTHHa HaONromaNace u
TIPHU TIOCEBE MOJCTHIIOK KOHTPOJIBHOTO (0e3 00paboTKM) M OIBITHOTO Bapu-
aHTOB Ha muTatenbHele cpeasl MIIA, Dumo u Cabypo. Cnenyer oTMETHTS,
4TO Ha CTAQHUIOKOKKOBOW Cpe/ie MPH TeX K& Pa3BEACHHSIX MOACTHIIKH, B3si-
TOM B Hayale ombiTa U 00pabOTaHHON OMHOKpaTHO mpemapaToMm Lubisan
(Bapuant 1) u Kpeonunowm (BapuanTt 2), B 000UX Clly4asix BHIPOCIH €IUHHY-
HBIE KOJIOHUH.

Pucynox 1 — Biiusinue 06paboTku
MOACTHIKY npenaparoM Lubisan Ha
MHUKpOQIIOpY, pacTyilyto Ha cTadu-
JIOKOKKOBOM cpeze (cieBa), 1 HeoO-

pabaTrIBaeMOii TOACTHIIKH (cIIpa-

Ba); BBEpXY pOCT OaKTepuil mpu
mocese U3 4-10, BHU3Y — U3 5-TO
pa3BelIeHUs MTOJICTHIIOYHOTO MaTe-
puana

Ha MIIA B moactuike, odpaboTtanHoi Lubisan, poct aMMOHUHITH-
pyromux 6akrepuii ObUT MaJIOYHCIIEHHEE, a Ha cpelie DHAO IHTEPOOaKTEepun
pOCIIN TOJIBKO W3 MOACTHIKH, oOpaboranHoil Kpeommnom. Ilocne mHoro-
KpaTHbIX 00paboTok npemnaparoMm Lubisan Ha damkax ¢ moceBaMu Ha cpeny
OHpmo u3 4 u 5 pa3BeleHUIl pocTa KOJIOHWH He HaOMI0qanocs, B TO BpeMs
Kak M3 HeoOpabOaThIBaeMOMN ITOJCTHIIKM BBIJACISUINCH CaMble pa3HbIe DHTeE-
pobakTepuu, B TOM YUCIIE U JIAKTO300TPHLATENbHbIE (PUCYHOK 2).

Pucynok 2 — Poct 6akrepuii Ha cpe-
ne DHJ0; BBEPXY U3 TIOCEBOB
MOJICTHIJIKH, 00pabaThiBaeMOit

npemapatoM Lubisan
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Ilocne ydera 4YMCIIEHHOCTH KOJIOHHMM, BBIPOCIIMX Ha Ka)IoOH cpele,
HaM# OBUTH HCcIieoBaHBI Mop(oornueckiue GopMbl OaKTEpHid U COeIaHBI
ux MHKpodororpadum, MpeacTaBICHHbIe Ha pucyHke 3. B gacTHOCTH, Ha
pucyHke 3 mpenctaBiieHbl Gororpaduu OakTepHii, BBIICICHHBIX B Hadaje

MIPOBEJICHUS UCCIIEOBAHUH.
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Pucynok 3 — Mopdonornueckue ¢popmsl OakTepuii, 0OHaApy KEHHBIE
B IIOJICTHJIKE B HaJaje OMbITa; moJ (oTorpadmsiMu yKa3aHbl TUTATSIHHBIE
cpenbl Cab (Cabypo), Crad (cradumokokkoBas); HOMEp BapuaHTa
(1 wm 2), Homep pa3Benenust (2-6 p), HOMep KOJIOHHH.

Ananmmsupyst GoTorpadguu pucyHKa 3, BHANM, YTO NEPBOHAYAILHO B
TIOAICTHIIOYHOM MaTepHalie COJEPKaJINCh B OCHOBHOM ITaJIOUYKOBHIHEIE (Op-
MBI OakTepuii Cropo- M KaricylooOpasytomre, pactymue Ha MIIA, cpenax
OHupo u Cabypo. U ecnu ofHa KOJIOHHS SHTEPOOAKTEPHUI BBIpOCIA HA Cpele
OH/I0 B BapuaHTe 1, TO MHOTOYHCIIEHHBIE SHTEPOOAKTEpHH B BapHaHTe 2 ObI-
JIM TIPEJICTaBJICHBI Pa3HBIMHU 10 (popMe U BelmdrHe najoukamu. Dopmer 6ak-
TepHid, KOTOPbIE BBIPOCIIH B KOHIIE HCCIICAOBaHMs B BapraHTax 3 (¢ oOpaboT-
Ko# moacTiiku) u 4 (6e3 06paboTKH), IPECTaBICHBI HAa PHCYHKE 4.

2
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Pucynox 4 — Mopdonornueckue Gpopmsl
OakTepuii, 0OHapyKECHHBIC B IIOACTUIIKE
B KOHIIC OIIBITA; YKa3aHBI MUTATEIbHbBIC CPEJIbI;
HoMep Bapuanta (3 wnu 4), HoMep pa3BeACHUs
(2-6 p), HOMED KOJIOHHH.

Crad 4-5p 2 Crap 4-5p 3

Hecmotpst Ha TO, 4TO MCIIOIB30BaHKE st 0OPaOOTOK MOACTHIIKY TIpe-
mapata Lubisan cokpaTuiio 94uCIIEHHOCTh B Hell OakTepui, Bce e HaOIoa-
eTcsl POCT CTAMIOKOKKOB M KPYITHBIX MaJlo4yeK, CIOCOOHBIX 00pa3oBbIBaTh
CHophl, B TOM uuciie U mpenacraButeneit poxa Clostridium, wa uro yka-
3BIBAIOT YTONINEHHWS Ha KoHmax maiodek (MIIA 3-5p 3). Bcerpewatorcs
nposxxenonoousie rpudsl (Cad 3-3p). Ecnu u3 moceBoB 00pabaThiBaeMoit
MTOJICTHIIKH JIJIs1 MOP(OIOTHIECKOTO UCCIIEOBAHIS OBIITH OTOOPAHHBI 8 KOJIO-
HUH, TO W3 TOCEBOB HeoOpabaThiBaeMol OTOOpaHbl 12 KoOIOHWHA (pHCY-
HOK 4), 4TO yKa3bIBaeT Ha OOJbIIIee BUIAOBOE PA3HOOOpa3He MUKPOOPTAHU3-
MOB, OCOOCHHO 32 CUET JHTEPOOAKTEPUH, BBIIEISIEMBIX TEISTAMH.

ITocne paccmoTpennst Mopdosiorndeckux GOpM MHUKPOOPTraHW3MOB B
TIOJICTHJIKE TIEpEeHIeM K aHaJIM3y MX YMCICHHOCTH, KOTOpas MpecTaBleHa B
tabnuuax 1 u 2.

Tabmuna 1 — BrnusiHue ogHOKpaTHONH 00paOOTKH TOJACTHIIKY Tperapa-
tamu Lubisan u Kpeosiun Ha 4uCIIeHHOCTh MUKPOOPraHU3MOB B 1 T

HOI[CTI/IJ'IKa, 06- Poct MUKPOOPraHU3MOB Ha MMUTATCIIBHBIX Cpeaax
paboTaHHas MITA OHno Cabypo CraduiokokkoBas
Lubisan 10,4 x 10° 2x10° 13x10° 6x10°
Kpeonuu 11,1 x 10° 24x10° 18x 10° 40x 10°
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Kak BugHO U3 TaOMuUIE 1, 9UCIeHHOCTh OaKkTepuii aMMOHH(UKATOPOB,
pactymmx Ha cpere MITA, mocie o6paboTku npenaparamu Lubisan u Kpe-
OJIMH pa3inyajach He3HaunTenbHo. Ho onHokparHas oOpaboTka mpemapa-
Tom Lubisan cHu3MIa YHCICHHOCTD SHTEPOOAKTEPHil B MOACTUIOYHOM Ma-
teprare B 12 pas ¢ 24x10° 1o 2x10°, Ha 5 MIIH./T OKa3anach HAKE UNCIICH-
HOCTh MHKPOOPTaHW3MOB (TpHOOB 1 Oarpur), pactymux Ha cpenge Cadypo.
Bonee uem B 6 pa3 CHU3MIACH YHCIEHHOCTh KOKKOBBIX OakTepuil Ha cTadu-
JIOKOKKOBOM cperne mociie obpabotku mpenapatom Lubisan B cpaBHenun ¢
obpabotkoit KpeonmaoM.

[Mocne aByxmecssuHON 00paOOTKM MOJCTUIIKY MO TENSTaMU Npernapa-
toMm Lubisan wabirogaeTcss CHUXCHHE B HEll YHCICHHOCTH OaKTepHuii aMMo-
HudukaTopos, pactymux Ha MIIA, B 7,4 pa3a 1mo CpaBHEHHIO C IOJICTHII-
KOW, KOoTOopas He 00padaThIBacTCs ITHM IpPEMapaToM HIH KaKHMH-IHOO
JIPYTUMH.

Tabmuna 2 — YuCIeHHOCTh MUKPOOPTaHU3MOB B IIOJICTHIIKE, 00paba-
THIBAEMO#1 B TeueHue 2 Mec npemnapatom Lubisan u B koHTpoe

Toncrunka, o6pabatei- PocT MUKpOOpraHH3MOB Ha NUTATENbHBIX Cpeax, e/l T
BaeMasi MITA DHy0 Cabypo CrauIo0KOKKOBast
Lubisan 1,3x10° | <2x10° 2,2x 107 22x 107
KouTtpoms 9,6 x 10° 2,2x 108 14,4 x 107 84 x 107

W3 4 pasBeneHmii MOACTHIIKA HAa CpeAe DHIO POCTa IHTEPOOaKTepUit
He HabIII0AI0Ch, MOYTOMY B Tabmuie ykasaHo < 2 x 10°, 4To cBHueTelh-
CTBYET O TOM, 4YTO OJaroaaps peryJsipHoii 00paboTke MoJCTUIIKU Ipenapa-
tom Lubisan comepxanue sHTepobakTepuil B Hell yMeHbIIaeTcst 6oee yem
B 1000 pas.

Crenyer Takxke OTMETHTb, YTO IPH MCIOJIL30BaHUM mpenapara Lu-
bisan gucneHHOCTH MUKPOGIIOPEL, pacTyieil Ha cpexe Cabypo, yMeHbIa-
erca B 6,5 pasa, a MEUKpO(]IIOPHI, pacTymiei Ha cTa(QHIOKOKKOBOU cpene,
ouTH B 4 pasa.

3akiouenne. OIHOKpaTHOE HCIOJB30BaHME mpemapara Lubisan B
12 pa3 >ddexTuBHEE CHIKAET YHUCICHHOCTh SHTEPOOAKTEPHH B TOACTHIIKE
TeIsT, OoJiee yeM B 6 pa3 YMCICHHOCTh KOKKOBBIX (opM H B 1,3 paza MuK-
poopranu3MoB, pactyimux Ha cpene CaOypo, B cpaBHeHHu ¢ KpeonuHoMm.
PerynsipHoe ucnosp3oBanue npemnapara Lubisan st 00paGoTKH OACTHIIKH
MIO3BOJIICT COJEpKaTh e He TOJIbKO B 00Jee CyXOM COCTOSIHHM, HO H €O
3HAYUTEJIBHO CHIDKEHHBIM YPOBHEM aMMOHU(DHUIHUPYIOUIMX OakTepui, co-
CTaBHOU YaCThIO KOTOPBIX SBJISIFOTCS] ¥ SHTEPOOAKTEPHH.
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ONITUMM3ALIUA U MOJAEJINPOBAHUE
PA3HBIX BAPUAHTOB KPYITHOMACIHITABHOM CEJIEKIIUU
B OTKPBITOM MOMYJIAIIUNA
YKPAUHCKOI'O YEPHO-IIECTPOI'O MOJIOYHOI'O CKOTA

M. B. Tkauenko, C. B. TkaueHko

YO «benonepkoBCKUi HalIMOHAJBHBIN arpapHbI YHUBEPCUTETY
Kuesckas 06:., r. benas LlepkoBb, Ykpauna

(Yxpauna, 09117, Kuesckas o6, r. benas IlepkoBs, 1. Cobopras 8/1
e-mail: btsnau@ukr.net)

Knrouesvle cnosa: nonynayus, cenemuyeckutl npozpecc, s¢pgexm cenexyuu,
naeMeHHAs YeHHOCMb, UHMEHCUBHOCMb 0OMOOPA, MOOETUPOBAHUE, CHEPMONPOOYKYUS
ObIK08-NpOoU380OUMENell, ObIKU-TUOEDb.

Annomanusn: Mooenuposanue 6apuanmos ceiekyuu yKa3aio Ha mo, Ymo npu
cywecmsyioweti cmpykmype nonyasayuu neooxooumo ne oonee 20% xopoe axmus-
HOU 4acmu RONYAsSYUU OCEMEHSIMb CREPMOL MOIOObIX HENPOBEePEeHHbIX DbIKOG C Yue-
MOM MO20, YMO YUCTO KOPOB, KOMOPLIX NI0OOMBOPHO OCEMEHUIU OOHUM NPOBEPEH-
HbILM ObIKOM, 00dICHO Haxooumbcs 6 npedenax 120-150 conos, a 80% nonynayuu
KOPOB 0CceMeHsimb NPOU3B0OUMENIMU, OYEHEHHBIMU N0 KA4ecmay NOmomMcmed.

Ecnu donio akmusHoui yacmu nonyasayuu, Komopyio 0CeMeHsIon nPoeepeHHbl-
Mu Ovikamu ysenuuums 00 50%, mo 00cmogepHOCmb OYeHKU ObIKO8 YEeaUudUmcs,
O0OHAKO YMEHbUIUMCSL HACMb NORYIAYUY, KOMOPAsL QOJNCHA OCeMEHIMbCsl CNePMOl
ObIKO8, OMOOPAHHBIX NO KAYECMEY NOMOMCMEA, YMO CHUUM 2eHeMUYEeCKUll npo-
epecc. Taxum 00pasom, npu 6bINOJIHEHUU VKA3AHHBIX YCLOGUL, UHMEHCUBHOM U
Jlcecmkom ombope  6blKOB-NPOU3BOOUMenell MeMnbl 2eHeMUYecKo20 VIyYULeHUs.
nonynayuu yseauuamces 6 2,5-3 paza 6 200.

OPTIMIZATION AND DESIGNING OF DIFFERENT OPTIONS
OF LARGE-SCALE SELECTION OF UKRAINIAN
BLACK-AND-WHITE DAIRY CATTLE IN OPEN POPULATION
M. Tkachenko, S. Tkachenko

EI «Bila Tserkva State Agrarian University»
Kyiv region. Bila Tserkva, Ukraine
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Key words: population, genetic progress, selection effect, breeding value, se-
lection intensity, designing, sires semen production, leader bulls.

Summary. Designing selection options indicated that under the existing struc-
ture of the population the maximum of 20% of the active cows population should be
inseminated with the sperm of untested young bulls, considering the fact that that the
number of cows inseminated effectively with one proven bulls should be in the range
of 120-150 heads, and 80% of cows population should be inseminated with the se-
men of the sires evaluated on the offspring quality

If the portion of the active part of the population inseminated by the proven bulls
increase to 50%, the bulls evaluation reliability will increase, though there will be
decrease in the portion of the population that should be inseminated with the semen of
bulls selected for the offspring quality which will reduce genetic progress. Thus, under
fulfilling these conditions, under intense and rigorous selection of bull-sires the rate of
the population genetic improvement will increase 2.5-3 times per year.

(ITocmynuna 6 pedaxyuio 26.05.2017 2.)

Brenenue. 3a mocnenuue 35-40 jeT mporiecc MopomooOpa3oBaHUs B
praI/IHe pa3BUBAJICA JOCTATOYHO MHTCHCUBHO U B HIMPOKUX MaC[HTa6aX, 4qTO
CBSI3aHO C Pa3pabOTKON HOBBIX INPOTPECCHBHBIX TEXHOJOTHI B KHBOTHO-
BojictBe. Co3/1aHue BBICOKOIPOU3BOAUTEILHBIX JTUHUN M CEMEHCTB YKpauH-
CKO# YepHO-IIECTPON MOJIOYHOM TOPOIbI B OCHOBHOM OMPEIEISUIOCh COIIM-
ATHbHO-DKOHOMHYECKUMHU YCIIOBHSMH Pa3BUTHs OOIIECTBa, ypoBHEM (yHa-
MEHTAJIBHBIX U TEOPETUYECKUX 3HAHUIA, yCIIeXaMH OTPACIeBOM HAyKH U (-
(DEeKTUBHOCTBIO HCIIOJIb30BAHUSI JIOCTHKEHUI HAYKH B IIpou3BoicTBe [3].

OMbIT MHOTHX CTPaH C BBICOKO PA3BUTHIM MOJIOYHBIM YXKHBOTHOBOJICT-
BOM M HAYYHBIC IMPOTHO3bI YYCHBIX CCJICKIIMOHCPOB YKa3bIBalOT Ha TO, YTO
IUIEMEHHYIO0 paboTy ¢ TMOpOJa0H HEOOXOIMMO MPOBOIUTH MO MPHUHITUIAM
KpymHOMacmTabHoi cenekiuy. OHa BKIIOYAeT MHTEHCHBHOE U LIEHTpaU-
30BaHHOC MCIIOJIb30BaHKUE OBIKOB-YIIy4IIaTeICH C IITyOOKHMH 3HAHUSIMH OC-
HOBHBIX METOAOB OILICHKU IINICMCHHBIX HeHHOCTeﬁ JKUBOTHBIX, IMMOMYJIAIIUOH-
HOM TCHCTHUKH, 3aKOHOMepHOCTeI>'I U3MECHYUBOCTU MU HACJICACTBECHHOCTU XO-
3sICTBEHHO-II0JIE3HBIX MMPU3HAKOB B MOMYJISIMAX U cTagax [1, 2,5, 6, 7].

Pa3paboranbl METOJbI MOJCIUPOBAHUS C MOMOIIBI0 KOMITBIOTEPHBIX
[POTPaMM CEJEKIIHOHHO-TEHETHIECKUX TPOIECCOB B MOMYJISIIIUA MOJIOYHO-
r0 CKOTa M T€HETHKO-DKOHOMHYECKOM ONTHMHU3AIMU MPOrpaMM KPYITHO-
MaciuradHoi cenexuuu [1, 4].

Heab padoThl: MOACINPOBAHUE PA3HBIX AIBTEPHATHBHBIX BapUAHTOB
CEJICKIIMU B IUIEMEHHBIX CTa/laX Ha MAaCCHUBE YKPAUHCKOW YEpHO-MEeCTPOii
MOJIOYHOH Mmopoabl KueBckoit 00acT ¢ MOMOIIBI0 HHTEHCHBHOTO HCITOJTb-
30BaHUS JYUIIHX OTIOB-OBIKOB — JIUJIEPOB HOPOJIBL.
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Marepuaa u MeToauka uccjaenoBanuid. J[s uccienoBanmii ObLTa
WCTIONBb30BaHa WH(pOPMANUA NaHHBIX IUNIEMOOBEAMHEHHH, KOTOpas Xapak-
TEPU3YET MOMYJSILUI0 YKPAUHCKOW YEPHO-TIECTPON MOJIOUHOM nopoasl Ku-
€BCKOW 00JIacTH.

Bo BpeMms BbImOTHEHUS pabOTHI HCIIOIB30BATM METOJMYECKHE PEKO-
MeHparuy, paspadorannsie H. 3. bacosckmm, M. 5. E¢pumenxo, 1. A. Py-
Jukom [1].

Bo Bpemsi co3manus 6a3bl TaHHBIX OBIKOB-IIPOU3BOIUTEIICH OBUIHA BBI-
SIBJICHBI JINAEPBI TOPOAbL. J{JIst MOJETMPOBaHHUs CEJIEKIIMOHHBIX TPOLIECCOB U
Te€HETUKO-2KOHOMUYECKOHN ONNTUMHU3AINU HCIOJIB30BaAJIM KOMIIBIOTCPHYIO
nporpammy Jlugep-II, koropas BOCCO34a€T OCHOBHBIE CEJIEKLIMOHHO-TEHE-
THYECKHUE TPOIIECCHl B MOMYJISALIUUA. DTa IporpaMmma paspadoTaHa Mo METO-
JMKe 1 MareMaTrdeckoMy aaroputmy H. 3. BacoBckoro u coasr. [1].

B mporpamme y4uTBIBaIOCH IPOUCXOXKICHIE OBIKOB, IIPOTYKTHUBHOCTh
WX MaTepei, IJIeMEHHas [EHHOCTh OTIIOB OBIKOB, MPOWCXOXICHUE U UX
COOCTBEHHasI OIICHKA IO KaYeCTBY MIOTOMCTBA.

Pe3yabTaThl ucesieoBaHuii U UX o0cy:xaeHue. VccnenoBanus noka-
3a]M, 4TO HAa IUIeMIpennpuaTusx KueBckoil o0NacTH ecTh TOCTAaTOYHOE
KOJIMYECTBO 651KOB-yJ'Iy‘-IH.IaTeHeIZ, KOTOPBIC TTOJYYCHBI OT BBICOKOIICHHBIX
npousBoauTeneil. CpeaHss mieMeHHas IEHHOCTh OTI[OB OBIKOB COCTaBJIsIa
+492 xr mosoka. B o xe Bpemst 24,6% OTLOB OBIKOB HE MMEJH OLCHKH 10
KauecTBy motomcTBa (tabm. 1).

Tabmuma 1 — IlneMeHHas EHHOCTH OTIOB M UX CHLIHOBEN TOJIITHH-
CKHUX JIMHUH Ha ruiemnpennpustusx Kuesckoii obnactu

C nux one- OB |, C Hux one- | 1] chmoBeit
Konmmectno HEHHBIX 10 | orieHeHHBIX rno HEHHBIX TI0 | (eHeHHBIX
Ka4eCcTBy 10 TIOTOM- KaqeCTBY 10 KaueCTBY
OTLOB-OBIKOB, FOIL. | noromcTBa CTBY, KT CBIHO- TMOTOMCTBA | moToMCTBA,
TOJIOB % MOJIOKa BeH, Tod. TOJIOB % KI' MOJIOKa
134 101 | 154 +492 322 142 | 441 +325
B T. Y. 110 JINHHUSM:
P. Cosepmurra 42 28 | 66,7 +483 137 49 35,7 +391
B. B. Aiinuana 50 40 | 80,0 +611 99 56 56,6 +339
M. Yudreiina 24 17 | 70,8 +392 36 15 | 417 +316
Crapbaka 13 11 84,6 +339 25 11 44,0 +185
Baymanra 5 5 100 +272 25 11 | 44,0 +168

IHpumeuanue: I11] — nnremennas yennocms, OB — omywt 6viK08.

B OonbmMHCTBE CiTydaeB CHIHOBbS OBIKOB OBUIM yXYAIIATENSIMH, Ha-
npumep, Kosamu Kenba 14075 nunun M.Yudreitna. Hexotopblie oTIbI ObIKOB
Obun camu yxymamatensMu (Amtax 353635, Txer 19501) win HeiTpaabHBIMU
(Mapuyion 35), 4TO HEraTUBHO BJMSET HA IUIEMEHHYIO LEHHOCTh M CHHKAET
TEHETHYECKUI TIporpecc B IOMYJSIIUM YEepHO-TIECTPOro ckora. [lostomy
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KECTKUH OTOOP M MHTEHCHBHOE HCIIOJIb30BAHHE BBICOKOLICHHBIX IIPEIIOTEHT-
HBIX OTIOB OBIKOB YBEJIMYMBACT YACTOTY ITOJTYYCHHUs OBIKOB-yIydllaTesed H
TIOBBIIIIACT TEMITBI TEHETHIECKOTO MPOTpecca B TOMYIISIHH (TaoI. 2).

Tabmuus 2 — VI3MeHeHHs TeHeTHYeCcKOTo nporpecca 1o yJ0k0 B 3aBH-
CHMOCTH OT YHCJIa OTLOB OBIKOB

T'enernueckuii nporpecc TeMnbl FreHeTHYECKOro
Konunuecto TI1L1,
Ha | KOpoBYy B rof, YIIYqIICHUS TOMYIISIIUI
OTIIOB OBIKOB KT MOJIOKA o
KI' MOJIOKa B rof, %
150 +305 29,6 0,93
134 +371 30,7 0,96
100 +492 30,9 0,97
50 +560 34,4 1,08
40 +611 35,6 1,12
30 +669 36,6 1,15
20 +722 37,7 1,18
15 +794 39,1 1,23
10 +894 41,1 1,29
5 +1072 45,2 1,42

CHmKeHHE Yucia OTHoB OBIKOB ¢ 134 10 5 To0B MpHUBEIET K yBEIU-
YEHHWIO TeHETUYeCKOoro mporpecca mo yaoro ¢ 30,7 kr g0 45,2 kr Mosioka B
pacueTe Ha OJIHy KOPOBY B TOJ, T. K. B 3Ty KaTErOPHUIO MOMAIyT CaMbIe ICH-
HBIC TIPOM3BOUTEIH [0 CBOMM TUIEMCHHBIM Ka4eCTBaM.

JKecTkast BRIOpakOBKa PEMOHTHBIX OBIKOB, KOTOpPBIC HE OTBEYAIOT Tpe-
OOBaHWSM IMTOPOJIBI, OYIET CIIOCOOCTBOBATH MOBBIMICHUIO CPEIHEH IUIEMEH-
HOW LIEHHOCTH B TPYIIE OTIIOB KOPOB, YTO IO3BOJUT HCIIOJIb30BATh HA
MaTOYHOM I10T0JIOBbE BBICOKOIIEHHBIX OBIKOB-YJIydIlaTeei.

Harmpumep, Ha BenonepkoBCkOM IUIEMIIPENPHUATHH 3a CUeT BbIOpa-
KOBKH CHEPMONPOAYKIMK 18 OBIKOB C HU3KOW IJIEMEHHOW LEHHOCTBIO, a
Taloke OBIKOB, MOJYYEHHBIX OT HEOIEHEHHBIX OTLIOB OBIKOB M MaTepei ¢
HU3KOW TPOJYKTHBHOCTBIO, CPE/IHsIsS IUIEeMEHHAsl IEHHOCTh IPYIIbl OTIOB-
KOpOoB yBesmumiachk ¢ 222 kr 1o 240,5 Kr MoJIOKa, a KOJMYECTBO OBIKOB,
OIICHEHHBIX 10 Ka4eCTBY MMOTOMCTBA, ¢ 44,6% mo 48,7%.

D¢ dekTuBHOCTh TIIEMEHHON PabOTHI C MOMYJISIKACH 3aBUCUT HE TOJIb-
KO OT IPOJIYKTUBHOCTH TPEAKOB U TUIEMCHHOW LIECHHOCTH OBIKOB, KOTOPBIX
HCTIONB3YIOT, HO M OT MPOMCXOXKICHHUS U T€HEAIOTUIECKON CTPYKTYPHI TO-
pOIBL. BBIKH-yIydIIaTeNd, KOTOPBIX HCCIOIB30BATH ISl OCEMECHEHHS KO-
POB, B OOJIBIIMHCTBE CiIydaeB ObUIM POJOHAYAIBLHUKAMH HIIH MPOJIOJDKATE-
JISIMH JIMHHH, TTO3TOMY YTOOBI IPEAOTBPATUTD CTUXUIHBIN HHOPUIUHT B MO-
MyJIsuud 1 (HOPMHUPOBAHUE T'€HEATOrnYeCKONH CTPYKTYPbI MOPOJIbI, HEOOXO-
JFIMO BECTH OTOOP OBIKOB YETKO IO JTMHUSAM C YIETOM MX T€HEaTOTHIECKOTO
TIPOUCXOKIACHUS.

Jnst pa3zpaboTku Oosiee dPGEKTUBHON CHCTEMBI W HCIIOIH30BAHHS
MIPOM3BOIUTENICH C MOMOIIBIO KOMIBIOTEpHOIH nporpammsl Jlunep-11 Obuia
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n3ydeHa 3((GeKTHBHOCTh Pa3HBIX albTEPHATHBHBIX BapHAHTOB MPOTPAMMEI
CENeKITNH.

Bruto ycTaHOBIICHO, YTO TE€HEaNOTHYeCKasi CTPYKTypa MOMYISAINN YK-
PAMHCKOTO YepHO-TIECTPOTO MOJOYHOTO CKoTa KHMeBcKo# oOmacT aemuTces
Ha Gospioe gucio MuHUH. CIepMONPOIYKINS IIEMITPEIPUITHA TpHUHAT-
NeKUT 16 pa3sHBIM ITUHHUSAM KaK TONIITHHCKOTO, TaK W TOJUIAHICKOTO TPOHC-
XOXKICHHUSL.

HawubOombiree Koin4ecTBO OBIKOB OTHOCHTCS K JuHUsIM: P. CoBepuH-
ra— 136 rosos (39,1%), B. B. Aiiquana — 99 ronos (28,5%), M. Yudreii-
Ha — 36 rosios (10,4%) u ap.

Takoe pa3apoOJiicHHE T'eHEATOrMYeCKOH CTPYKTYpBI MOPOJBI 00s13a-
TEJIBHO MPUBEACT K PE3KOMY YMCHBIICHHIO BO3MOKHOCTEH 0TOOpa BBICOKO-
LIEHHBIX TIPOM3BOAWTENCH KaK B TPYMILy OTIOB OBIKOB, TaK W B TPYIILY
OTIIOB KOPOB, BCIICICTBUE YETO CHU3SITCSA TEMITBl TEHETHYECKOTO IIporpecca
B TIOITYJISIIIAH 1 YBEIMYATCS PACXObI HA CENICKITMOHHO-TNIEMEHHYTO paboTy.

OpmHaKo COKpAIlleHHe YWCIA JTHHUAN B TMOIYIANHAN U YCOBEPIICHCTBO-
BaHUS CHCTEMBI Pa3BEeICHUS 33 TUHUAMHU JaCT BO3MOXKHOCTH OTOMPATh JIyd-
IIMX TPOW3BOIUTENCH I BOCIPOM3BOACTBA CTala M TMOJIYYCHHS MaKCH-
MaJIbHOTO T€HETHUECKOTO Mporpecca B mopojie.

Eciu B momyssiiy  yKPaAaHHCKOTO YEPHO-TIECTPOr0 MOJIOUYHOTO CKOTa
Kuesckoif obmact oTOHpaTh OJHOTO JYYIIETO NMPOMU3BOAUTENS M3 KaXIOH
CYIIECTBYOIICH JMHUM I MMOJYYCHHS OT HEr0 PEMOHTHBIX OBIKOB Clic-
NYIOIICH TEHEepaIiH, TO YHCICHHOCTh OTIOB OBIKOB yMEHBIIUTCS 10 16
rOJIOB, a MX IUIEMEHHAs IIEHHOCTh B CpeIHEM OyIeT paBHIThCsA +457 kxr
MoJloKa. ['eHeTHYecKuil mporpecc B TOMYJSAIHMUA AOcTHr Obl go 17,6 kr
MOJIOKa Ha KOPOBY B rof (Tadm. 3).

Tabmuus 3 — [IneMeHHas IEHHOCTh OBIKOB-TIPOU3BOJUTEINEH U 0K 1A~
€MBIH TeHeTHIECKUH TPOTpece MPH Pa3HBIX BapHaHTax oTOopa

IInemeHHas 1IEHHOCTh I'enernueckuii mporpecc, Kr
Jluaus n
110 Y/I010, KT I 110 XHpy, % MOJIOKa Ha | KOpOBY B roJ
Ilo omHOMY OBIKY M3 IHHHU
YUMIIT 6 +225 +0,03 11,2
TommrrHCKast 10 +597 +0,05 24,7
Bceero 16 +457 +0,04 17,6

BrIkn oToOpaHHBIE

. 5 +1072 +0,11 45,2
W3 5-TH IMHUHN

TTo fBa ObIKA U3 TMHUKA

YUMIIT 12 +221 +0,03 10,9
Tommurunackas 20 +528 +0,05 215
Bcero 32 +412 +0,04 14,1

Boiku oToOpaHHbIE

. 10 +854 +0,11 29,2
M3 5-TH JIMHUA

Ipumeuanue: YIMII — Yxpaunckas yepHo-necmpas MoniouHas nopooa
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IIpu orGope B rpymmy OTIOB OBIKOB W3 Ka)KJIOW JIMHWUU 1O JIBa ObIKa
(OCHOBHOW W JOTIOJTHUTENBHBIN), WX YUCICHHOCTh YBEIUYHIAch Obl 10 32
TOJIOB, a TEHETHUYECKHi mporpecc cHu3wics no 14,1 kr mMojoka H, cooT-
BETCTBEHHO, IUIEMEHHAS [IEHHOCTh MPOU3BOIUTENCH M0 +412 KT.

MonenupoBaHue BapHaHTOB CEJEKIMH yKa3alo Ha TO, YTO IIPH CY-
MIECTBYIOMIEH CTPYKTYpE MOy HeoO0Xo Mo He 0oJbire 20 KOpoB ak-
TUBHOM YacTH MOMYJISILUM OCEMEHSTh CIIEPMOM MOJIOJBIX HEIPOBEPEHHBIX
OBIKOB C y4ETOM TOTO, YTO YHCIIO KOPOB, KOTOPBIX IJI0I0TBOPHO OCEMEHHIIH
OJIHMM TIPOBEPEHHBIM OBIKOM, JIOJDKHO HaxoauTbesi B mpexpenax 120-
150 rosioB, a 80% MOMyJIANUHA KOPOB OCEMEHSTh MPOU3BOIUTEIISIMH, OIlC-
HEHHBIMH I10 Ka4eCTBY MOTOMCTBA.

W3-3a HEOOJBIIOrO KOJIMYECTBA KOPOB AKTUBHOM YacTH TOIYJISLIHNA
OIICHKY MOJIOJIBIX OBIKOB IO KaYeCTBY ITOTOMCTBA HY)KHO MPOBOIUTH 0 30
3¢ GEKTHBHBIM JT0YEPsIM, YTO MPEAOCTABUT BO3MOKHOCTH MOIYYHTH JAOCTO-
BEPHYIO OIICHKY MX TICMCHHOW IEHHOCTH W MPOBEPATH HA HE3HAYUTEIEHOM
OroJIoBbe KOpoB 10 20 OBIKOB €XKErOqHO. DTO MPHUBEICT K CHIDKCHHIO pac-
XOJIOB Ha OIEHKY OBIKOB M YBEIMUCHHUIO 0TOOpa OBIKOB B TPYIITY IIPOU3BO-
JUTEJICH, YTO MOBBICHT TEMIThI TCHETHUECKOTO MPOTpecca MOMY TSI,

Ecnu yacTh akTMBHOM 4aCTH MONYJISIUU, KOTOPYI OCEMEHSIIOT IIPOBE-
pPEHHBIMM OBIKaMH, yBenU4uTh A0 50%, TO TOCTOBEPHOCTH OLICHKH OBIKOB
YBEJIMYHTCS, OJIHAKO YMEHBIIUTCS 4acTh MOIMYJISIIIMU, KOTOpasi JOJDKHA Oce-
MEHSTBCS CIIepMO OBIKOB, OTOOPAHHBIX 110 Ka4eCTBY MOTOMCTBA, YTO CHHU-
3UT FreHeTHYeCKui rporpecc. TakuM 00pa3oM, Py BBITIOIHEHNH YKa3aHHBIX
YCIIOBHIA M TPH MHTEHCHBHOM U YKECTKOM OTOOpE OBIKOB-TIPOM3BOAUTEICH
TEMIIBl TCHETHUECKOTO YITYYIICHUS MOMYJISAUN yBenndaTcs B 2,5-3 pasa ¢
0,51 mo 1,52% rop.

HWccrenoBanus CBUICTEIBCTBYIOT, YTO MIPH CPEIHEM YI0€ TTOMYIISIIHA
kopoB MeHee 5000 kr MoJOKa 3a TIEPBYIO JIAKTAIHIO, HEOOXOIMMO COKpa-
TUTH OAHK CHEPMBI ITPOBEPEHHBIX OBIKOB 710 25 THIC. /103, T. K. PACXO/bI Ha
[POrpamMMy CEJISKIIMM HEe TEPEeKPhIBAIOTCS OT IOJYYEHHOH MPOIYKIIUH.
Ienernyeckuii mporpecc OyAeT cOCTaBIsATH 25,3 KI' MOJIOKa Ha KOPOBY B
rojl, a peHTabeIbHOCTh porpammbl okosio 20%.

Ilpu ymoe mepBoresiok B cpeaaeM 5500 kr MoiOKa, T€HETHYECKHUI
MIPOTpecc MPH TEX JKE CEJIEKIMOHHBIX MEpPONpPUSTHIX OyAeT CKIIa/bIBaTh
42,7 kr MOJIOKa, a yBeauueHue OaHka criepMbl 10 30 ThIC. 103 MPHUBEICT K
YBEJIMYEHUIO TeHeTH4YecKkoro mnporpecca ao 45,8 kr momoka, a peHra-
6enbHOCTD TporpamMMel 10 40%. [Ipn yBenmmueHn ynosi KOPOB-NEPBOTENIOK
noryssinuu 1o 6000 kr Mosoka reHeTH4ecKuid mporpecc OyJeT coCTaBIIsTh
52,1 kr MoJI0Ka, a peHTabeIbHOCTh NporpamMMbl 58%.

B Takom ciydae OaHK CHepMbl Ha IMPOBEPEHHOTIO IPOM3BOIUTEIS
BO3MOXKHO yBEIMYNTH /10 40 ThIC. 103, YTO YBEIUYUT I'€HETHYECKHUH ITpOr-
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pecc g0 60,4 xr MoJioKa, a PeHTA0EILHOCTh MPOTPAMMBI CEJISKIINN YBEIH-
quTcs 10 72% ro.

3akiroueHue. MOI[CJ'II/IpOBaHI/IC C IIOMONIIBIO KOMHB}OTGPHOﬁ mpor-
paMMBbl AJIBTCPHATHUBHBIX BAPHUAHTOB IMPOrpaMMbl CCIICKIIMN, KOTOpas COo4ec-
TaeT B cede Pa3HbIC BBaHMOHCﬁCTBHH MOCTOAHHBIX W MEPCMCHHBIX (1)21KTO'
POB, MPUBCACT K MOJIYYCHHUIO PA3HOTO YPOBHS I'CHCTUKO-3KOHOMHYCCKOI'O
mnmporpecca B nmopoac, 4To CBUACTCIILCTBYCT O BO3MOKHOCTAX ONTUMH3ALIUN
CCJICKIIMOHHOT'O Mpo1ecca.
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Annomanyus. Buedpenue ¢ cenexyuonnviii npoyecc JJHK-mapkepos kpynnozo
P02amozo ckoma A1Aemcsa akmyanibHol npooiemoll, peuleHue Komopou obecneduno
Obl npogedenue 8 Hauiell pecnyonuKe YeleHanpasieHHol cenekyuu ¢ yenvio Gopmu-
POBANUSL CIMAO HCUBOMHBIX, CHOCOOHBIX NPOMUBOCMOAMb 6UPYCHBIM U DAKMeEPUAb-
HbIM UHEKYUAM, C BLICOKUM UMMYHUMEMOM, d MAKMCe YiyuuieHue MOJIOYHOU npo-
OYKMUGHOCIMU, (POPMUPOBAHUE CIAD C VIYHULEHHbIM KAYeCmEoM MOJOKA. Dmo 0co-
OEHHO 8AJICHO NPU 3aKYNKE UMNOPHIHO20 KPYNHO20 PO2ano20 CKOma.

SUSTAINABILITY OF CATTLE OF THE GRODNO REGION
TO GENETIC-DETERMINED DISEASES (BLAD, CVM, DUMPS,
CITRULLINAEMIA, BRACHYSPINA, FACTOR XI)

R. V. Trakhimchyk, L. A. Tanana, O. A. Epishko

El «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.
e-mail: RomaXXXL@mail.ru)

Key words: DNA marker, genetically determined diseases, recessive muta-
tions, bull producer, genetic abnormalities, BLAD, CVM, DUMPS, Citrullinaemia,
Brachyspina, Factor XI, CD18 (ITGB2), SLC35A3, UMPS, ASS, FXI, FANCI.

Summary. Introduction in selection process of DNA-markers of a horned cat-
tle is the actual problem which decision would provide carrying out in our republic
marker selections for the purpose of formation of herds of the animals, capable to
resist to virus and bacterial infections, with the high immunity shown in the first
months forwardness period of development, and also improvement of dairy efficien-
cy, formation of herds with the improved quality of milk, suitable for reception of
high-quality cheeses and fibbermilking products. It is especially essential at pur-
chase of import cattle.

(ITocmynuna 6 peoaxyuio 02.06.2017 2.)

Beenenne. B PecriyOiuke bemapych >KHBOTHOBOJACTBO SIBIISICTCS Be-
IyIEN OTPACIbIO CEIbCKOXO03SICTBEHHOIO IPOM3BOACTBA. [l yiydleHust
pPa3BOAMMOIO B PECIyONMKE CKOTa HCIOJIB3YIOTCSA IMOPOJBI 3araJHOEBPO-
MEeUCKOM cenekuu. [onmTrHcKas nopoja KpyrnHoro poraroro ckora — oJi-
Ha 13 JIy4YlIUX CHICHUAJIN3IUPOBAHHBIX MOJIOYHBIX ITOPOJ MHUpPaA. O)IHaKO HH-
TEHCHBHBIH, W3 MOKOJCHUS B MOKOJICHUE, OTOOP >KUBOTHBIX MO MOJOYHOM
MIPOJYKTUBHOCTH, a TaKXe MaKCHMalbHOE HCIIOJIb30BaHHE HEOOJIBIIOTO
KOJINYECTBA MIPOU3BOIUTEICH-yITydniaTesielt 0e3 yaeTa HHOPUIMHTa IPUBEI
K psily HeXeJaTelbHbIX MOCHEACTBUNA. B pesynbraTe B HacieqCTBEHHOCTH
TOJIITUHOB MOCTENEHHO HAKOIMIIUChH HEXeNaTeNbHbIE PEeLeCCUBHbIE MYyTa-
um, Takue kak BLAD, CVM, DUMPS, Citrullinaemia, Brachyspina (ram-
morunt HHO), Factor Xl, umeronuii HanGomnee cepbe3Hble YKOHOMHYECKHE
nocneacteus [5, 14]. Tak, BLAD — 3T0 CHHIPOM HACJIE€ACTBEHHOIO HMMY-
HOJeHUIHTa KPYITHOTO POTaTOrO CKOTA, KOTOPBIA MPHBOANT K HEJAOMOIyIe-
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HUIO TEJAT, HAPYIICHUIO (U3HOIOTHIECKUX (PYHKIMI OpraHu3Ma U CMEPTH
TEJNAT B MOCTHATANBHEIN meproa, CVM — KoMIUIeKCHBIH TOPOK MO3BOHOY-
HUKa, DUMpPS — cuHTEe3 ykopodeHHOTO Oenka (meuuuT ypuamHMOHO]OC-
(aTcuHTETA3bI), KOTOPHIN BBI3BIBAET rHOEIbh dMOprHoHa 10 40 IHS CTENBHO-
crh, Citrullinemia (citrullinuria) — ayTocoMHBII OecrOpsSAOK IHKIA MOYe-
BUHBI, KOTOPBIH 3aCTaBJISICT aMMHAK M Jp. TOKCHYHbBIEC BEIIECTBA HAKAILIN-
BaThCsl B KpoBH M Moue. Brachyspina — myranust, mpuBoasiuas K paHHeit
SMOpHOHANBHOM cMepTHOCTH, abopTaM M MepTBOpokaeHuto, Factor X| —
pPaccTpOHCTBO KOAryJsIiMU KpOBU (BIHMSET Ha CBEPTHIBAEMOCTh KPOBHU —
remoums).

B nocnennue roas! yaenseTcs 3HaUNTEIbHOEC BHUMAaHUE MTOUCKY T€He-
TUYECKUX aHOMAJIMH, BIUSIOIIMX Ha MPOU3BOJACTBEHHBIC MPOIECCHl B JKH-
BOTHOBO/JICTBE. B reHeTHKe 1 CelIeKIMI MOJIOYHOTO CKOTa JJaHHBIC HCCIIEN0-
BaHMS HANpaBJICHBI HAa BBUIBICHWEC M M3YyYCHHE MOJMMOpP(HHU3MA I'CHOB, KO-
JMpyIoIux Beieykaszanusie mytarmuu (CD18 (ITGB2), SLC35A3, UMPS,
ASS, FXI, FANCI) [7].

PacnpocTpaneHre y KpyHmHOTO pOraToro CKOTa T'€HETHYECKH IeTep-
MHUHHPOBAHHBIX HACIEACTBCHHBIX 3a00JI€BaHMI CBS3BIBAIOT C IIHMPOKUM HC-
MI0JIb30BaHNEM OBIKOB-TIPOU3BOJUTEIECH TONIIITHHCKOW MOPOJIBI — HOCUTENEH
MyTaruil. B 60npmMHCTBE pa3BUTHIX cTpaH EBponsl 1 AMEpUKH TPOBOAUT-
cs1 JIHK-auarHocTika HOCUTENBCTBA TEHETHUECKHX JIEPEKTOB y INIEMEHHBIX
KUBOTHBIX, MO pe3yJbTaTaM KOTOPOH OBIKH-TIPOM3BOIUTEIH SIBISIOTCS HO-
cutensamMu MyTaruil. OHONW M3 BO3MOXKHBIX NMPUYUH JaJbHEHUIIET0 pacmpo-
CTpaHEHHs T€HETHYECKHX aHOMAaJIMI MOET OBITh TO, YTO I'€TEPO3UTOTHHIE
XKHMBOTHBIE MOTYT HMETh KaKHe-THOO CEJCKIMOHHBIC IPEHMYIIECTBA IO
CPaBHEHUIO CO 3JIOPOBBIMH >KHBOTHBIMHU, XOTS M HE BCErAa YCTYINAroT II0-
cneaaum [12].

PonoHauasbHUKaMU MyTalWi SIBISIFOTCSL OBIKM-YIJTyYINATEId MOJIOY-
HOW MPOAYKTUBHOCTH, CUMTABIIMECS BBIJAIOIUMUCA IMPOU3BOAUTEISIMU.
CrycTs TOJIBI, KOT/Ia CTaJ0 U3BECTHO, YTO OHM SIBIISIFOTCS HOCHUTENEM TI'eHe-
THYECKHX Ae()eKTOB, MX HACIEACTBEHHBII MaTepHuaj OKa3aJcs IHUPOKO pac-
MIPOCTPAHEHHBIM CPEAN YEPHO-TIECTPHIX M KPACHO-TIECTPHIX MOPOJ KPYITHO-
TO poraToro ckota Bcero mupa [3].

JIis OLIeHKM B3aMMOCBSI3M MEXKIY HOCHTEIBCTBOM MYTAIlMH W Kade-
CTBOM IIepeaayyl HACIEICTBEHHOW NH(pOPMANNK Ha TaHHBIII MOMEHT B MHpE
MIPOBOJUTCSI FTEHOMHBIHN ananus [1, 13].

[onydeHHbIE TaHHBIE HE MOT'YT HE BBI3BIBaTh 032004YEHHOCTH B Kaue-
CTBE HCIIOJb3YEMBIX B Hallel cTpaHe OBIKOB-IPOM3BOAWTENEH. AHANM3
JAHHBIX MOKA3bIBA€T, YTO €CIIU Ha IIEPBOM 3TaIe MOTOK MYTAHTHBIX I'€HOB B
CTaJ0 IIeJ B OCHOBHOM 4epe3 OBIKOB-NPOM3BOAMTENCH, 3aMOPOXKEHHOE Ce-
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Ms U TPAaHCIUTAaHTAIMIO 3MOPHOHOB, TO NaJbHEHINEE PAaCIPOCTPAHCHNE CBS-
3aHO C HCTIOJIb30BAaHUEM I'€TEPO3UTOTHBIX OBIKOTIPOU3BOISIINX KOPOB.

BbIcokast CKOpOCTh paclpOCTpaHEHUs] HEOMArOMPHATHBIX MyTaluil
OTIPENIeIIETCST PEIECCUBHBIM XapaKTepoM MX HacienoBaHus. [IpomykTsl Ta-
KHX TCHOB, KaK MPaBWIO, YYacCTBYIOT B PETYIAIMH TKaHECTICIM(HIHBIX
¢yHKIWMHA, 1 HeOmaronpuaTHbIe Y3PQPEeKTH MyTaHTHOTO aJUIEIBHOTO BapHaHTa
KOMIICHCHPYIOTCSI B T€TEPO3UIOTe HOpPMaJIbHOW (DyHKIMEH ajuienst AUKOro
tuna. HeratuBHas cenexiys Ha ypoBHE (eHOTHIIA sBIsIeTCs HeI(PEKTHBHOM
B CBSI3M C HU3KOM 4aCTOTOM IeTepo3UToT 0 OTHOLIEHUIO K FOMOo3uroTam [4].

MerTo/ipI BBISIBIICHHS MyTalMii HAa TEHHOM M TEHOMHOM YPOBHE IT03BO-
JIAIOT MPU PEIECCUBHOM HACIIEOBAaHUHM T€HETHMYECKHX aHOMAJHHA NPOBO-
JUTh BecbMa 3((EKTUBHYIO CENIEKIHNIO, BEAYIIYI0 K SJIMMHHAIMN HeXela-
TENBHBIX aJuleliel U yiydmenunto reHodonna [10].

B crpanax ¢ pa3BUTBIM MOJIOYHBIM CKOTOBOJICTBOM YOBITKH OT BBIIIE-
YKa3aHHBIX MYTaIMi JOBOJIHHO 3HAYUTENBHBI U UCUHCIAIOTCS MHJUTHOHAMH
nommapoB B ron. B crparmax CHI' motepu eme cpaBHHUTENBHO HEOOJBIIHE,
BEPOSITHO, 3TO CBSA3aHO C TE€M, YTO T€HO(OHI OTEYECTBEHHBIX MOPOJ IOKa
HaXOJWTCS Ha CTaJUH HaKOIUICHHS TeHETHYECKOro rpy3a. OmHako MUPOBOI
OTIBIT TIOKA3bIBAET, YTO TEHETHYECKHE MYyTalluK OBICTPO PacIpOCTPaAHSIIOTCS
pu OECKOHTPOJBHOM HCIIOJIb30BaHUM TUIEMEHHOI'0 MarepHuaia, T. K. rere-
PO3UTOTHBIE JKMBOTHBIE YaCTO OTHOCSITCSl K IPYIE TeHETHYECKUX PEerpo-
JYKTOPOB, (DOPMHUPYIOLIMX Pe3epB reHOB momyssitmu [5, 13].

CBoeBpeMeHHOE BbIssBIcHHE Hocutened wmyrtanuii BLAD, CVM,
DUMPS, Citrullinaemia, Brachyspina (ramrorun HHO), Factor X1 mo3sosur
n30eXaTh CKPEIIMBAHMS JIByX TeTE€PO3UIOTHBIX ocobeil. [ToaTomy akTyans-
HBIM SIBJISICTCS BBISIBJICHUE M HCKIIIOUEHHE XMBOTHBIX-HOCHTENEH TeHeTHYe-
CKH 00YCIIOBJICHHBIX aHOMAJIMH, a TaKKe 03/I0POBJIEHHE CEIEKIIHOHHO-TLIE-
MEHHOT'O TIOTOJIOBBsI pecyonuku [2, 9].

Takum 00pa3oM, MOXKHO 3aKITIOYHTH, YTO CO3aHKHE U BHEJPEHHE B Ce-
nekronnbiit mpomece JJHK-mapkepos (resos CD18 (ITGB2), SLC35A3,
UMPS, ASS, FXI, FANCI) kpymHOro poratoro ckora 0e10pyccKoi 4epHO-
MECTPON TOPOABI SBISAETCS AaKTyaJbHOH TNPOOJIEMOH, pemieHne KOTOpOon
obecrieumsto OBl MIPOBE/ICHUE B HAIIEH pecHyOsMKe Kak MapKepHarpaBieH-
HOM, TaK 1 TEHOMHOOPHUEHTUPOBAHHON CEJEKLIUHU KPYITHOTO POTraToro cKoTa
¢ 1enbio GOPMHUPOBAHUS CTaJ KUBOTHBIX, CIOCOOHBIX HMPOTHBOCTOSTH BH-
PYCHBIM M OaKkTepHaIbHBIM HHQEKIUSIM, C BHICOKUM HMMYHHUTETOM, TIPOSIB-
JISIFOIIMMCST B TIEPBBIE MECSIBl TIOCTHATAIBHOTO Pa3BUTHS. JTO OCOOCHHO
CYIIECTBEHHO IPH 3aKyIIKe UMIIOPTHOTO CKOTa, 0TOOpE OBIKOB-TIPOHM3BOJIH-
TeJIel Ha TUIEMEHHBIX NPEANPUSITHAX, OCYIIECTBICHUH NMPOLEcca CEIeKIUH
B IUVIEMEHHBIX M TOBapHBIX XO3SIHCTBAX.
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Hesb padoThHI: M3Yy4YHTh YACTOTY BCTPEYAEMOCTH T€HETUYECKH JIe-
TepMHUHHpPOBaHHBIX 3aboneBanmii (BLAD, CVM, DUMPS, Citrullinaemia,
Brachyspina (rammorut HHO), Factor XI) B momyssiiiau KpyImHOTO poraToro
ckota ['pogHeHckoit obmacTu.

Marepuan u Meroauka uccjaeaoBanmii. VccnenoBanus npoBonu-
JHCh Ha Kadenpe FeHETUKU M Pa3BEICHUS CEINbCKOXO3IHCTBEHHBIX JKUBOT-
HeIX YO «I"poaHeHCKuil rocy1apCTBEHHBIM arpapHblii YHUBEPCUTET», B Jla-
6oparopun THK-Texuonoruit YO «['potHEHCKHI TOCYAapCTBEHHBIN arpap-
HBII yHHBepcuteT», B nabopatopun [IHK-texnonmormii PYII «HayuHo-
npaktuueckuil neHTp HaunonaneHOM akagemMun Hayk benapycu mo »XKuBOT-
HoBoACTBY» U B JIHK-nmabopatopuu HCTUTYTa TeHETUKU U LIUTOJIOTHU.

OOBEKTOM HCCIeIOBAaHUMN SIBISUICS TEHETHUYECKHM Marepual, MOoJy-
YEHHBIH OT ’KHBOTHBIX YEPHO-NECTPON MOPOABI OTEUECTBEHHON M 3alaJHo-
€BPOMNENCKOI CEEKINH, COAEPIKAIMNUXCA B CENIbCKOXO3SIICTBEHHBIX OpraHy-
3anusax ['pomuenckoit obmactu. beuto otobpano 480 mpob OT KUBOTHBIX
pa3IM4YHON TMHEHHON NPUHAAIEKHOCTH. MICXOOHBIM MaTepHanoM CIIy KHAIH
o6pasnel JJHK, Beigenennbie u3 omonorndeckux oodpasmos. JJHK-amarsoc-
TUKY MPOBOAMIM C UCTONB30BaHUEM METOJA MOJMMEPA3HOHW LEMHON peak-
i (ILP) u mnomuMopdusma JUIMH PECTPUKIMOHHBIX (parMeHToB
(ITAPD). SAnepuyro JAHK Bbimensann u3 pa30aBIeHHON cHEpMbI (TaileThl)
MepxJIOpaTHBIM MeTo oM. OCHOBHBIE pacTBOpHI st BelneneHus JTHK, am-
IIMGHUKALUK U pecTpUKIK rotoBwin o Maunuatucy T., @puu 3., Camo-
pyky JIx. [4]. Peakius I[P npoBoaunack B ONTUMHU3NPOBAHHOM COCTaBe
PEeaKIMOHHON CMECH C UCIONb30BaHUEM MpaiiMepoB. [l mpoBeaeHus pe-
CTPUKINY IPUMEHSIACH SHIOHYKIIea3a Taql.

Jis aHanm3a pacmpeneneHusl PecTPUKIHMOHHBIX (parmenToB JHK
HCIIOJTh30BAIM KOMIIBIOTEPHYIO BHAcOCcHCTeMY U iporpammy VITran [10].

Pe3yabraTsl uccjegoBanuii u ux odcysxaenue. Pacrpocrpanenue y
KpPYIHOTO pOraToro CKOTa HaclleICTBEHHBIX N€HETUYECKUX aHOMAaluil CBs-
3BIBAIOT C IIMPOKHM HCIOJB30BAHHEM OBIKOB-TIPOMU3BOIUTENCH TONIITHH-
CKOH IIOPOJIbl — HOCUTENIEH My TALUM.

PesynbraTel MCCIEIOBAaHM 1O ONPENEICHUI0 TeHETHUECKH JeTePMHU-
HUPOBAHHBIX 3a00JI€BaHWH B MOMYJSAIMK KPYITHOTO POTAaTOr0 CKOTa pas-
JIMIHOH JIMHEHHOW MPUHAIJIS)KHOCTH MIPEICTABICHBI B TaOIHUIIE.

JlaHHBIE, TIpECTABICHHBIC B TA0IHIE, CBHIETEIBCTBYIOT O TOM, YTO Y
O0TOOpaHHBIX JKMBOTHBIX TeHeTwueckas Mmyrauusi BLAD Bcrpewaercs y
44 )uBOTHBIX, 4TO cocTaBisieT 9,2%. IlomydeHHBIC IaHHBIC CBHICTEIb-
CTBYIOT O TOM, 4TO U3 480 >XMBOTHBIX NPOTECTUPOBAHHBIX Ha HAJINYME
CVM, Tonpko 2 moKa3aiM IOJIOXKHUTEIbHBIH PE3yNbTaT, 4YTO COCTaBHJIO

0,4%. I'enernueckuii nedpextr DUMPS Obu1 BBIsSIBIICH, TONBKO Y 3 )KUBOTHBIX
(0,6%).
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Tabmuma — ['eHeTHdecKkas CTPYKTypa KPYIHOTO POTaTOTO CKOTa pas-
JIMYHOHN JIMHEHHOW NPHMHAJUIEKHOCTU IO HAJIMYUIO T€HETUYECKU NETEPMU-
HUPOBAHHBIX 3a00JIeBaHMHA

HawnmenoBanue KomnyectBo HOCHTENEH
KOJ’II/I‘ICCTBO HUCCIEAYEMBIX )KUBOTHBIX 0

MyTaluu rOJIOB %
BLAD 480 44 9,2
CVM 480 2 0,4
DUMPS 480 3 0,6
Citrullinaemia 120 0 0
Brachyspina 75 0 0
Factor XI 120 0 0

VY uceneayeMbIX JKMBOTHBIX TaKHe FeHeTHYecKue aHomanud, kak Cit-
rullinaemia, Brachyspina u Factor XI| BeissBiIcHBI HE OBLIH.

3akiiouenue. BriepBble M3ydeHa I'eHETHYECKas CTPYKTypa KpYITHOTO
poraTtoro CKOoTa pa3IMYHOM JIMHEHHOW NMPUHAJJIEKHOCTH MO HAJIUYMIO T'eHe-
THYECKHU JIETEPMUHUPOBAHHBIX 3abosesanuit BLAD, CVM, DUMPS, Citrul-
linaemia, Brachyspina (rammotun HHO), Factor XI, uro maer BO3MOXHOCTB
3 }eKTUBHO HCIONB30BaTh TEHOTHIIUPOBaHWE MO Jiokycam reHoB CD18
(ITGB2), SLC35A3, UMPS, ASS, FXI, FANCI B cenekiiuoHHOM mporiecce.

OmnpeneneHne TeHETHYECKOW CTPYKTYPhI KPYITHOTO POTaToro CKOTa
Pa3IMYHOM JMHEHHON NPHHA/IEKHOCTH Ha HAJMYHE TCHETHUECKHX Ae(ek-
toB BLAD, CVM, DUMPS, Citrullinaemia, Brachyspina, Factor XI ceuze-
TEJILCTBYET O TOM, 4ro BLAD-cunapoM OBl ycTaHOBIEH TONMBKO Y 9,2%
*uBOTHBIX, CVM —y 0,4%, DUMPS —y 0,6%, a Hocuteneii anomanuii Cit-
rullinaemia, Brachyspina u Factor XI| BeisBneHo ue GbuIO.

Takum 00pa3zom, HCHONB30BaHUE pPe3ynbTaToB NpoBeaeHHoro JJHK-
TECTUPOBAHHUS TIO3BOJIUT BHEAPATH reHeTndeckue Mapkepsl (CD18 (ITGB2),
SLC35A3, UMPS, ASS, FXI, FANCI) B celeKinOoHHbIN MPOIecC KPYIMHOTO
poraroro ckota 0eJopycCKOW YepHO-TIECTPO MOPOJBI, YTO OOECIIEUUT pe-
IICHHEe BaKHOH HAPOJHOXO3IWCTBEHHOHW IMPOOJEMBI NMPOBEICHUS B HAIIEH
peciryOiiKe MapKepHaIpaBJICHHOW, TEHOMHOM CEJIEKIINH C LENbIo POpPMHU-
POBaHMs CTaj XMBOTHBIX, CIIOCOOHBIX MPOTHUBOCTOSITH BUPYCHBIM M OaKTe-
PHAIBHBIM MHQPEKIHSIM, C BBICOKHM MMMYHHTETOM, MOJIOYHOH MPOJYKTHB-
HOCTBIO ¥ KAYECTBOM MOJIOKA.
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VJIK 636.2.082

METOJUYECKHUE ACIIEKTbBI OITPEJEJIEHUSA
MHOJIUMOP®U3MA I'EHA 9CTPOI'EHOBOI'O PEIIEIITOPA
Y OBEIl MECTHBIX IIOPO{

E. C. ‘Ieﬁypaﬂonal, 0. A. Ermuucol, A.B. Ma.neul, T. M. KOMeHZlaHTl,
H. A. Innckas’

L_vOo POAHEHCKHM rOCYAAPCTBEHHBIN arpapHblil YHUBEPCUTET»
r. 'pomHo, Pecmrybnuka benapycs

(Pecmrybmnuka benapycs, 230008, r. I'poxHo, yi. TepemkoBoit, 28
e-mail: echeburanova@inbox.ru)

2_ YO «Ilonecckwuii rOCYAApPCTBEHHBIM YHUBEPCUTET

Knrouesvie cnosa: cen, peyenmop, 06ya, 2eH 3CMpPO2EH08020 peyenmopa
(ESR), ITIL[P-TT/IP®.

Annomayun. B nacmoswee epems cenekyus 6 osyegoocmee Pecnybauxu be-
napyco gedemcsi mpaouyuoHHbiMu mMemooamu. Bo ecem mupe yjice neckonvko Oe-
CAMKOG Jlem NPUMEHSIOMCS COBPEeMeHHble MOJeKYIApHO-2eHemuyecKue Memoowl,
nosgonAuue 8ecmu YereHanpasileHyIo celekyuio Ha coXpaneHue Uil 8blOPaKosKy
u3 nomynayuu onpeoeienno2o npusnaxa uau mymayuu. Iloxodcue ucciedosanus
ObLIU NPOBEOEHbL HA NONYIAYUU KPYIHO20 PO2AMO20 CKOMA U CEUHell, 8 pe3yivmame
KOMOPbIX ObLIO BbIAGNIEHO Yenuuenue 00ue20 Hucia portcOeHHbIX measim u nopo-
cam. HMmenno nosmomy 0na ysenudenus penpoOyKmusHou pyukyuu y oeey Oviaa
paspabomana memoouxa 01 OnpeoeNeHUs Mymayuy 2eHa ICMpo2eH08020 peyen-
mopa (ESR), accoyuuposannozo c paszeumuem 8mMopuunblX NONOEbIX NPUSHAKOS.
Paspaboman memoo ILP-II[]P®D-ananusa 011 ceHOmMunuposanus nonyiayuu osey,
paszeooumvix Ha meppumopuu Pecnyonuxu benapycw, oviiu nodobparnvl npaiimepesi,
a maxoice I[IL[P-pesicum ¢ nomowwo pecmpuxkyuonHot snoonykieaszol Mhll.

METHODICAL ASPECTS OF DETERMINATION OF ESTROGEN
RECEPTOR GENE POLYMORPHISM OF SHEEP

E.S. Cheburanova', O. A. Epishko’, A. V. Malec', T. M. Komendant',
N. A. Glinskaya®

! _ EI «Grodno State Agrarian University»
(Belarus, Grodno, 230008, 28 Tereshkova st.
e-mail: echeburanova@inbox.ru)

2 _ EI «Polessky State University»
(Belarus, Pinsk, 225710, 23 Dnieper flotilla Str)

Key words: gene, receptor, sheep, estrogen receptor gene (ESR), PCR-RFLP
Summary. Currently, breeding in the sheep breeding of the Republic of Bela-
rus is conducted by traditional methods. In the whole world, for several decades,
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modern molecular genetic methods have been used that allow targeted selection to
preserve or reject a specific trait or mutation from the population. Similar studies
have been conducted on populations of cattle and pigs, which resulted in an increase
in the total number of calves and pigs born. That is why, to increase the reproductive
function in sheep, a technique was developed to determine the mutation in the estro-
gen receptor gene (ESR) associated with the development of secondary sexual char-
acteristics. A PCR-RFLP-analysis method for genotyping a population of sheep bred
on the territory of the Republic of Belarus, primers were selected, as well as PCR-
mode, using the restriction endonuclease Mhl1.

(ITocmynuna 6 pedaxyuio 01.06.2017 2.)

Beenenne. OBIEBOICTBO — OTPACih JKUBOTHOBOJICTBA, KOTOpast Bcerna
SIBISUTACH HEOTHEMJIEMOW YaCThI0 HAapOIHOXO3SHCTBEHHOTO KOMILICKCA
CTpaHBl. DKOHOMHYECKOE OJIaromoiydre OBICBOACTBA 0a3MpOBAJIOCH B OC-
HOBHOM Ha IIPOU3BOJICTBE IIEPCTH, OIS KOTOPOH B OOIICH CTOMMOCTH TIPO-
IOYKIWU 3TOH oTpaciu cocraisuia 70-80%.

Ha 01.01.2017 r. B peciybiuke umeercst Bcero 77 ThIC. TOJIOB OBEll, B
TOM 4YHClIe B 00LIeCTBEHHOM cekrope — 10 Thic., B (hepMEpPCKHX XO3sii-
cTBax — 14 ThIC., B YaCTHOM CEKTOpe — 53 ThIC. TOJIOB OBEIl.

ITopoaHsIil cocTaB UMEIOIIEroCs B CTpaHe IOTOJIOBBS OBEIl MPECTaB-
JICH B HACTOSIEe BpeMsl CIIEeIYIONUMHE MOPOJaMH: MPEKOC, TEKCelb, poMa-
HOBcKast, cy(hdosk, MepoHonanainad, ackaHUUCKas, TaKaloHe U JIp.

[ToMrMO TPOIYKTUBHBIX KAYECTB Ba)KHO YYUTBHIBATH M PETPOTYKTHB-
HBIC TIPU3HAKU JKUBOTHOTO, T. K. OBIIBI SBIISTIOTCS CKOPOCIICIBIMI U MHOTO-
IUTOAHBIMA JKABOTHBIMH, TO SKOHOMHYECKUH 3¢ ¢ekT odeBnaeH. OqHaKo
TPaIUIIMOHHBIC METOMBI CEJIEKIINH MO3BOJISIFOT YBEJIMYUTD JaHHBIN MPH3HAK
Bcero Ha 3-5% 3a 10 siet, mo3TOMY HEOOXOANM MOMCK 00Jiee COBPEMEHHBIX
Y MHHOBAI[MOHHBIX METOIOB, MO3BOJISIONINX YCKOPUTD MPOLIECC CENEKLIUH U
BECTH 0TOOp JKUBOTHOTO YK€ B paHHEM BO3pacTe.

C menpio BBIABICHHS HamOoJee YCIEIIHBIX T'€HOTHIIOB HCIIONB3YIOT
reHeTHYeCKUe Mapkepbl. B koHIie 70-X IT. MOSIBUIACH BO3MOXHOCTh MICH-
TU(QHULIUPOBATH MCHETHYECKHUE MapKepbl PEeNpOAyKTUBHBIX MPU3HAKOB, KO-
TOpBIE MO3BOJISIOT BECTH OTOOp >KMBOTHOTO HEMOCPEACTBEHHO Ha YpOBHE
JHK, He3aBUCHMO OT IIOJa, BO3pPAcTa, a TaKXKe BO3JCHCTBUS (HaKTOPOB
BHEIIHEH cpeapl.

Hcnonp3oBaHne IeHETHYECKUX MapKEpOB PENPOAYKTHBHBIX IMpHU3HA-
KOB TI03BOJISIET OOJiee JOCTOBEPHO OIEHUTH MeHETHYECKUH MOTEHIHAN I10-
PO, HOMYJISALUH U OTIENBHO B3THIX 0c00eii, 00Jiee TOUHO KOHTPOJIMPOBATD
CEJIeKIIMOHHBIH ITpoIecc.

B HacTosimmee Bpems B JHTEpaTypHBIX MCTOYHHKAX MMeeTcs MHDOp-
Mamys O TeHax, BIMSIOIINX HA PENpOXyKTHBHBIC MpH3HAKW oBell. K HuM
OTHOCHUTCSI TeH 3cTporeHoBoro perenropa (ESR), Brustonuii Ha pa3BuTHE
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BTOPHYHBIX TOJIOBBIX NPHU3HAKOB, I'€H IIPOJaKTHHOBOTO perentopa (PRL),
OTIPEAETISIONINHA OMOTOTHYECKYIO0 CIIOCOOHOCTh K MHOTOIUIOJHIO, BBIKAPM-
JMBAHMUIO ¥ CO3PEBAaHUIO OOLUTOB, TeH OeTa-CyOheqUHHIE (HOJUTHKYIOCTH-
mynupyromero ropmona (FSH), perymupytromuit Gpoamukymoreses.

Hawnbonee mmpokoe pacnpocTpaHeHHE B KAY€CTBE TEHETHIECKOTO Map-
Kepa TUI0JOBUTOCTH OBEII TIONYUIJI TeH 3cTpareHoBoro perenropa (ESR).

OCTPOreHsl U UX PELENTOPbl UTPAIOT TIABHYIO POJIb B BOCIIPOU3BOIH-
TEJILHOM LMKJIE Y MHOTHX CEJIbCKOXO3SHCTBEHHBIX >KHBOTHBIX, BKJIFOYAs
osel. CTeponHbIe TOPMOHBI M UX PELENTOPB! YYaCTBYIOT B PEr'YJIMPOBAHUU
9KCIIPECCHH T€Ha, a TAaKXKe BIMSIOT Ha ObICTpoe yBenuueHue u quddepeH-
LUPOBaHHE B LENIEBBIX TKaHAX. MHIICHSIMH JJIsl 3CTPOI'CHOB CIIY)KaT KIETKU
MaTKH{ ¥ BJarajiuuia.

B nepuon moioBoro co3peBaHus pe3KO YBEIHMUHBACTCS PAa3BUTHE SH-
LIEBO/IOB, BIIArajuilia, MOJOYHBIX JKeJe3, MPOOYKAAaeTCs MOJOBOH WHCTUHKT
y caMoK. B T0 ke BpeMsi 3¢TpOreHBI BIHUSIOT HA POCT KOCTEH, C 4YeM CBS3aHO
Pa3BHUTHE TEIOCIOXKCHUS 0 )KEHCKOMY THILY, M 00JIaal0T aHAOOINIECKUM
3G PEKTOM, CTUMYIHPYSI TPAHCKPHIILMIO W TPAHCILIINIO, YCHIIUBAs CHHTE3
0€NKOB, KHPOB, TIIMKOTCHA, TEM CAMBIM 33/IEPXKHUBasi B OPTaHU3ME TIIIOKO3Y,
HATpHH, KaJbLui, Gochop U Body, B pe3ysbTaTe CHHKAETCS aKTUBHOCTh
canpHBIX Xkenes [1, 2, 3].

Myrarus B reHe actporenoBoro perenropa (ESR) mpuBoaut k usme-
HEHHIO OEJNKOBOTO perenTopa 3CTPOreHa, YTO SBISETCA NMPUYMHON CIIOH-
TaHHBIX a0OpPTOB M paka MOJIOYHOH »keyie3bl. C MOMOIIBIO Pa3IUYHBIX pe-
CTPUKIMOHHBIX ()EPMEHTOB HaMEHBI MOJMMOP(HBIE yJacTKH B T€HE 3CTPO-
reHoBOro perenTtopa. Hanbonbmmii nHTEpEC NMpeAcTaBiseT MOJUMOpQHAs
cucrema ESR/Pvull, pacrionoxeHHas B mepBOM UHTPOHE T€HA, JJIsI KOTOPOi
UACHTU(DHUIUPOBAHO JIBa KOJOMHUHAHTHBIX aJUICIs — ESR” u ESRE. Jannast
TOYKOBAsi MyTaIHs TIO3BOJISIET ONPEJIEIATh aJUIeIbHBIC BAPUAHTHI T€Ha 3CT-
porenoBoro penenropa meroaom ILP-TT[[Pd-ananu3za [3, 4, 5, 6].

HeabpadoThl: pa3paboTka METOANIECKHUX MOAXOIO0B K OMPEICIICHHIO
mosuMopdusMa resa scrporenororo pernenropa (ESR) B momyssinusx oserr,
pa3BoauMbIX B PecyOnike Bemapyce.

Marepuan u MeToaMka ucciaeaoBanmii. VccnenoBanus npoBoau-
JUCh Ha 0asze OTpaciieBol HaydYHO-HCCIeI0BaTeNIbekol taboparopun «JIHK-
texHosoruity YO «['pogHEHCKHH TOCYAapCTBEHHBIN arpapHbIi YHHUBEPCH-
TeT». B KauecTBe OMOJIOrMYECKOro Marepuaia MCHOIb30BaJICSI BBIIIUII KY-
COUKa TKaHM YIIHOW pakoBUHBI pasmepoM 0,5 x 0,5 cM’. Boizenenue HyKJIE-
WHOBBIX KHCJIOT M3 00pa3loB MHPOBOAMIOCH IEPXJIOPATHBIM METOIOM C
JIBOMHOM OYHCTKOM.

PesyabTaThl HecleoBaHuil U UX 00cy:kaeHne. B xone Hay4HOIl pa-
00TbI 0TOOpaH OHoNOrHYecKHil MaTepuan 6apaHoB u sipoyek (N=50).
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st xauectBeHHoro nposeneHus I[P BakHa He TOJIbKO KOHLIEHTpa-
s renomHoi JIHK, HO Taroke 1 ee CTeleHb OYHCTKH, KOTopas ObLia ompe-
JeNieHa C MCIIONIb30BaHUEM COBPEMEHHOTO criekTpodoromerpa Implen P360
(mpu mmweE BoHEL 260 HM). OnTHManbHas KOHIeHTpanus reaomuoi JJHK,
KOTOPOH JOCTaTOYHO JJIS MPOBEACHUs peaknnu, coctaBmwia 10-100 Hr/MKII.
Crenens ounctku Beigenennoit JJHK komebanace B mpepenax ot 1,8 mo 2,2.
Hatuerocth BeImenenHo# JIHK ompenensuin ¢ moMoInkko 3nekTpodopesa B
1% arapo3HoM reje 1o oTcyTcTBuIo «uuerda» pparmentoB JJHK, a Takxe
WHTEHCUBHOCTH CBeuYeHMsi Opomucroro 3tuaumsi B YD cBere Ha reib-
nokymeHtupytoieii cucreme GelDoc (BioRad, CIIIA).

B xoze BbINOJIHEHUsS HCCIIEAOBAaHMM Ha OCHOBE JINTEPATYPHBIX AaH-
HBIX HaMH I0J00paHbl ONTHMAJIbHBIE TOCIEI0BATEIBHOCTH OJIMIOHYKJIEO-
TuaoB, cuHTe3npoBaHHBIX O1O «IIpaiimtex» (PecmyOmuka benapycs), mos-
BOJISIFOIIHE TIOJTYYUTh IIPOAYKT aMIUIH(UKanuu pasMepom — 419 m.H.:

ESR-ExI-F: 5’- TGCACCAGATCCAAGCCAACGA-3’,

ESR-ExI-R: 5’- CGGGTACCTGTAGAAGGCGGGAG-3".

[Ipy HanM4YMM HYKJICHMHOBBIX KHCJIOT B 00pasliie BO BpeMsI MPOXOXK/e-
Hust peaknnu ammnukannun JJHK mpereprieBaeT 3HaYMTENBHBIE U3MEHE-
HUSl, o0ecTieunBaoNnecs YHUKaIbHBIMUA TeMIIEpaTypHBIMH IuKIamMu. Kax-
JBIA UK aMIUTM(GUKALUU COCTOUT M3 TPEX OCHOBHBIX JTamoB: 1) neHary-
pammu, Bo BpeMsi KOTOPOIl IPOUCXOANT Pa3phIB BOJOPOIHBIX CBA3EH MEXTY
KOMIUIEMEHTapHBIMU MTapaMy OCHOBAaHWH IO BO3/EHCTBHEM BBICOKHX TEM-
neparyp, B pe3yJlibTaTe JaHHOTO HuKia aByxHuteBas ¢popma JJHK nepexo-
JUT B OJHOHHUTEBYIO; 2) OTXKHMIa, B TE€UYEHHE JAHHOTO IMKJIA MPOHUCXOJUT
MIPUCOEIMHEHNE CHHTETUYECKHX OJIMTOHYKJICOTHIOB K OJHOLENOYEYHON
JHK-mumrenu. [Togbop mpaiMepoB OCYIIECTBISIETCS TaKHUM O0pa3oM, YTO
OHM OTPAHUYMBAIOT MCKOMBIH (pparMEeHT W KOMIIEMEHTapHBI IPOTHBOIIO-
noxHeM mensaMm JIHK. Ecnu manHOe ycioBHe He COONIOTAeTCs, TO OTXKHT
npaiiMepoB He mNpouMcXoauT. 3) OnoHranuu (CHHTE3). Tag-mojauMmepasa
HadnHaeT goctpauBanue BTopoi nenu JHK c 3'-kon1a mpaiimepa.

[Ipu cnumkomM GOIBIIOM KOJMYECTBE IIMKIIOB BO3MOXHO COKpAIICHHE
CpeIBl peakiiy o mpaimMepam, HyKICOTHAAM H MTOJUMepase, IPUBOIAIICE
K YBEJIMYEHHUIO COACPKAHHUS HECHeUn(pUIEeCKUX IPOAYKTOB, MOITOMY B
[LIP nporpaMmy BKIFOUHIH 34 IMKIIOB.

ITono6paH onTUMANBHEI 00BEM W COOTHOIIECHHUSI PEAKIMOHHON cMe-
cu, Kotopas Bkimoyaet: 1 X Tag-6ydep — 2 mxi; 50 MM MgCl, — 1,25 mxi;
Cwmech tHT® — 2 mxu; [paiimep 1(mpsmoit) — 0,25 mxr; Ipaiimep 2 (06-
parnslit) — 0,25 mxir; Tag-nonmumepasa — 0,6 mxi; H,O (cBoOomHast OT HyK-
neas) — 17,65 mkia u renomuast THK — 1 mk.

[II[P-ananu3 reHa 5CTPOreHOBOIO peLenTopa MPOBOAWIN MO CIEAYI0-
meii TTL[P-mporpamMme: nepBoHauanbHas neHaTypauus 4 mun npu 95 C,
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neraryparust ipi 94 C — 1 muH, omkur npa 66,5 C — | MHH, CHHTE3 IIpH
72°C — 1 mun (34 unkia), 3aBepmaromtuii cuaTes npu 72 C — 7 mun. s
MIPOBEJCHUS aMIUTH(UKAINU HUCIIOI30BAIN TEPMOLMKIIED IS aMIUTH(HUKa-
d HykJienHoBbIx kuciaor C1000 Touch (BioRad, CIIIA).

Busyanmzanuio aMmmnduIIpOBaHHEIX (pparMEeHTOB MPOBOIMIH C T10-
MOIIBIO TeNb-ToKyMenTupytomieit cucrembr GelDoc (BioRad, CIIA). TIpo-
JYKT aMILUTU(QUIUPOBAHHOTO y4acTKa reHa 3cTporeHoBoro perentopa (ESR)
coctaBun 419 m.H.

Hamu cobnromanuck pabouue yCIIOBUS: NMpU paboTe TeMIeparypa B
IOMelIeHnu Kojebanace He Ooinee yeM Ha +2°C u cocraBmsuia ot 20 10
22°C; pnaxkHocTh 43-45% (0e3 KOHICHCAIUH).

[TonyueHHbIe TPOAYKTH aMIUIM(UKALNK MOJBEPraly PaCILEIICHUIO
sHpoHyKiIea3oi pectpukmun Mhll («Cu63H3uMY, Poccus) B cTaHIapTHBIX
YCIIOBHSIX TIpH Temreparype paBHoit 37°C B Tedenue 16 4. [Tocne nHKYyOH-
POBaHMS PECTPUKIIMOHHBIE ()PArMEHTHI Pa3ACISIN C TOMOIIBIO 3IEKTPOdO-
pe3a B 3%-M arapo3HoM Trene, OKpameHHOM OpOMHCTBIM 3THIHEM, IIPH TO-
crossHHOM HarpspkeHnH 130B. Pe3ynpTatsr amekTpodopesa aHATH3HPOBAIN
noJi ynpTpaduonaeToBeiMU JiydyaMu ¢ ucnoib3oBanueM GelDoc (BioRad,
CHIA). /15 OLIEHKH JUTMHBI (pparMeHTa UCIIOIb30BAId MapKep MOJEKYJIsIp-
Horo Beca «M50» pupmer OJ1O «IlIpaiimrex» (Pecriyonnka benapycs).

IMTocne pacwennenust sngonykneazod Mhll («Cu6Du3um», Poccust)
ammunduupoBanHoro ¢parmenra JIHK rena sctporeHoBoro peuenrtopa
(ESR) mpoBojmiack BU3yanu3anus MPOAyKTOB C TeHEepaIueil TeHOTHII CIie-
mududeckux GparmMeHToB: 276, 73, 70 I.H. COOTBETCTBYET T'CHOTHITY AA;
276, 143,73 n 70 n.H. — reotuny AB, 276 u 143 n.H. — renotuny BB.

3akuaouenne. Takum 00pa3zoM, B pe3ysbTaTe MPOBEICHHBIX HCCIIENIO0-
BaHWII HaMU pa3paboTaHBl METOAMYECKHE MOAXOnbl mpoBeaeHus I[I1[P-
[NIP®-ananm3a reHa sctporenoBoro perentopa (ESR), accomumpoanHoro
C PenpoXyKTUBHBIMU MPU3HAKaMHU OBELl, IT0J00paHbl ONTHMAIIBHBIE PEXKH-
MBI, 00bEMBI ¥ KOHIIEHTPALUS PEaKIIMOHHBIX CMeceil, pexHMbl aMILIH(UKa-
LUK ¥ PECTPHUKIIUH, YTO MO3BOJUT B JAIbHEHIIEM ITPOBOAUTH F€HOTHIIUPO-
BaHHE )KMBOTHBIX B PaHHEM BO3PACTe MM NPU POXKICHUHU, TEM CaMbIM Be-
CTH IEJICHAIPABIICHHYIO CENISKIMIO Ha YBEJIMYCHUE PENPOILyKTUBHBIX HpH-
3HAKOB, 4TO OyJIET CITOCOOCTBOBATh MHTECHCU(PHUKAIIUHN CEIEKITMOHHOTO MPO-
iecca B oBueBojcTBe Pecrryonuku bemapycs.
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Annomayus. [lpusedenvl pezynbmamovl UCCIEO08AHUN  OYEHKU ObIKOG-
npouseooumeneti o SKCMePbePHOMY MUny ux ooyepeil 8 cmaoe YKpauHcKou yepHo-
necmpol MONOYHOU NOpoObl. Ycmanosenenvl ObiKU YAYHUIAMENU IKCMEPLEPHO2O
muna oouepeitl. Tlonyuena donoanumenvHas 00CMoBepHAs C6:A3b DONLUUHCMEA TU-
HEUHbIX ONUCAMENbHBIX U 2PYNNOGLIX NPUSHAKOG C GEIUUUHOU NONCUSHEHHO20 YOOS,
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Key words: Ukrainian Black-and-White Dairy breed, linear type estimation,
correlation, exterior traits.

Summary:The results of studies on the evaluation of sires for conformation
type daughters given in the herd for breeding of Ukrainian Black-and-White Dairy
breed. Bulls-improvers of conformation type daughters were found. Positive reliable
relationship the most of linear descriptive and group traits with value of lifetime
milk yield evidence about the leading role of heredity sires in improving the exterior
type their offspring.

(Ilocmynuaa 6 pedaxyuro 31.05.2017 2.)

Beenenue. [IpakTiiuecknii ONBIT U Pe3yabTAaThl HAYYHBIX HCCIIEAOBA-
HHUH yKa3bIBAalOT, YTO JKUBOTHBIEC C JIyUIINMH 3KCTEPHEPHBIMH KaueCTBAMH,
KaKk IpaBHWJIO, XapaKTEPU3YIOTCS BHICOKOH MOJIOYHOH NPOAYKTHBHOCTBIO,
XopoIeif BOCIIPOU3BOIUTENBHON CIIOCOOHOCTBIO U MPOAYKTUBHBIM JOJTO-
neruem [1, 3].

OCHOBHO# 3ajia4yell B IUIEMEHHOH padoOTe C MOJOYHBIMH IMOPOJAMHU
ABISACTCA JOCTUXKCHHUC BBICOKOM MPOAYKTUBHOCTU KUBOTHBIX. 3KCTepLep u
TUI TEJTOCJIOKEHHUsI CKOTa UTPAOT BaXKHYIO POJIb MPU NMPOU3BOACTBE MOJO-
Ka. OT0 00YCIIOBJICHO TEM, YTO BHEIIHHH OCMOTP JKMBOTHBIX JIa€T ONpe/e-
JICHHOE TPE/ICTaBICHNE O MPOYHOCTH KOHCTUTYIINH U 37I0POBbE KUBOTHBIX,
TIO3BOJISIET CYANTH O TUIIE )KUBOTHBIX W HAIPaBJICHUH €ro Oyaymiel mpous-
BOJIUTENEHOCTH. BMecTe ¢ TeM CBOEBPEMEHHOE BBISBICHHE M HCKIIIOYEHHE
U3 CENeKIIMOHHOTO Mpoliecca XKUBOTHBIX C CEPhE3HBIMU HEJOCTATKAMH U
MIOPOKaMHM 3KcTephepa MPEeAyNpeIUT X HAKOIJIEHHE B CTaaax W pacipo-
CTpaHEHHE B TOPOJIE, T. K. OHH MOTYT NPHUBECTH B IIOCIEIYIONINX MOKOJIE-
HUAX K CHUKCHHUIO TPOAYKTUBHOCTH.

Kpome Toro, B CBSI3U ¢ BHEAPEHHEM MPOMBIIUIEHHONH TEXHOJIOTHH J0-
€HHs, YBEJIMIMUIINCH TPeOOBAHUS K IKCTEPhepy M KOHCTUTYIHH, OCOOCHHO K
BBIMECHH U KOHEUHOCTSIM [4-7].

[IpaBuibpHAs OIEHKA IKCTEPHEPa MOJIOYHOTO CKOTA JaeT BO3MOYKHOCTh
OIIPEACIIUTD HpO}IyKTHBHHﬁ u CeHeKHHOHHBIﬁ IIOTCHIIMAJI KaK OTACJIbHBIX
JKHMBOTHBIX, TaK M BCETO CTaja B 11eJ0M. [ToCKOIbKY IKCTEphEP TECHO CBSA3aH
C MOJIOYHOH MPOJYKTUBHOCTBIO, CEJIEKIIMOHEP, OTOMPast >KUBOTHBIX MO JKC-
Tepbepy, KOCBEHHO OTOMpaeT MX M MO NMPOAYKTHBHOCTH. OLIEHKA MO KCTe-
phepy BKIIIOYAeT B cedst Kak oOliee BIEYaTICHHE OT XKMBOTHOTO (THITHY-
HOCTb, BBIP@)KEHHOCTh MOJIOYHBIX (hopM, HATMYHE TOPOKOB U HEOCTATKOB),
TaK U KOHKPETHBIC U3MEPECHUA OTACIIbHBIX JacTeH Teja KUBOTHOI'O, aHATO-
MHYECKH CBSI3aHHBIX MEXKITY COOOM.

B mocnennue roapl B YKpauHe JUHEHHAs OIEHKA dKCTephepa Mpruo0-
peraer Bce Oompiiee pacmpoctpaHeHune. OHa MMEET ONpeneNCHHBIC MPEeu-
MYIIECTBA 110 CPABHEHHIO C B3ATHEM IPOMEPOB, OTIMYAACH JOCTYIHOCTBIO,
METOIMYECKOW TPOCTOTOM, Onaromapsi BU3yaJbHON OIIEHKE CTaTel, BO3MO-
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XKHOCTBIO OLICHKH TaKUX MPU3HAKOB, KOTOPBIE CIOXXKHO HM3MepuTh. Ilomy-
nad [O. II. [7-10] yTBepkaaer, 4To MCMOJIL30BaHUE METO/AA JTMHCHHOHN Kita-
ccu(UKauy KOPOB MOJIOYHBIX IOPOJ 1O TUITY TEIOCIOXKCHUS ACHCTBUTE-
JBHO MPUOOpETacT Bce OOIbIEe MPAKTHIECKOE NPHMEHEHHE, MO3BOISET
MIPEBPATHTh KAYECTBEHHYIO SKCIEPTHYIO OLEHKY B Pa3psi] KOJIMIECTBEHHBIX
MIPU3HAKOB U HA €€ OCHOBE IPOBOAUTH MAaCCOBYIO CEJIEKIINIO KOPOB M OIICH-
Ky IUIEMEHHOH LIEHHOCTH OBIKOB-TIPOU3BOJUTEINEH I10 IKCTEPhEPY J0UEPEH.

Bce u3nanus katanoroB OBIKOB B MUpE, Hapsay C IMOKa3aTeJSIMH IIJIe-
MEHHO!U LIEHHOCTH MO MOJIOYHOW NMPOAYKTHBHOCTH, IEYaTAIOT KaKk o0s3are-
JIbHBIH 3JIEMEHT U 9KCTEPbEPHBIN MPOQHIIL OLIECHEHHOTO ObIKa Ha OCHOBaHHUHU
OIIEHKU THIIA €ro Jouepeil. ITo MO3BOJIAET yUYUTHIBATh TO, KaKUe IMPU3HAKU
THUIA yJy4lnaeT ObIK, a Kakue yxyAllaeT. B ykpauHCKMX KaTamorax ObIKOB-
MIPOM3BOUTEIEH MOJIOUHBIX TOPOJ B MOCIEIHNE TOABI TAKXKE CTAIH Meda-
TaTh KCTEpPbEpHBbIE Mpoduin OBIKOB, KOTOpBIC OBIIIM OIEHEHHI B CTpaHaXx,
I'JIe OHU POJHIIHCE.

O1eHKa KOPOB 110 3KCTEPHEPY, B TOM UYHCIIE U 110 METOANKE JIMHEHHOH
KiaccuduKkanuy, o0ycIoBIeHa TPEXE BCETO CYIIECTBOBAHHEM COOTHOCH-
TEJIbHON M3MEHYMBOCTH MEXIY JIMHEHHBIMH ITPU3HAKaMU U MOJIOYHOH 1po-
nykTuBHOCTRIO [11]. Hanmmume mojoXUTENbHON CBSI3M MEXIY 3TUMH BaXK-
HBIMHU XO3HCTBEHHO IOJIE3HBIMHU [TOKA3aTEJSIMU MO3BOJISIET CENIEKIIMOHEpaM
BECTH KOCBEHHYIO CEJIEKITHIO KOPOB 110 3KcTephepy. Kpome Toro, 6maromaps
CYIIIECTBOBAHMIO TOCTATOYHOTO YPOBHS HACIEAYEeMOCTH JTHHEWHBIX NPU3HA-
koB [12], 3¢hdexTHBHOCTH OTOOpA [0 HUM CYIIECTBEHHO BO3paCTaeT.

Henb padoTbl: npoBeaEHNE JIMHEHHON OLIEHKU KOPOB IO THUILY TEJIOC-
JIOXKEHUS M M3yYCHUE BINSHHS OBIKOB-TIPOW3BOJUTENEH HA MPU3HAKH OLCH-
K1 THIIa, OTIPEJeJICHNE CBSI3M MOKa3aTeled JIMHEHHON OLIEHKH KOPOB-TIEPBO-
TEJIOK C MOKU3HEHHBIM HaJI0EM.

Marepuan u MeroaMka ucciaenoBanmii. VccnenoBanust npoBoau-
mice B OO0 «OteuectBo» CyMmMcKod 007acTH Ha KOpPOBax-TIEPBOTENKAX
YKPauHCKOI 4€pHO-IIECTPOIl MOJIOUHOM MOPOJbl pa3Iu4HbIX JUHUH. Beero
OBLJIO OIIEHEHO 526 KOpOB-TIEPBOTENOK. JINHEHHYIO OIEHKY dKCTephepa Ko-
poB mpoBoawan Ha 2-4 mecsne maktanuu. OIEeHUBAIN KUBOTHBIX TO 9-
OamnpHOMN mikane. CpelHss BRIPAXEHHOCTh NIPU3HAKA OIICHUBAETCS B 5 Oall-
JIOB, @ OMOJIOTHYECKHUE OTKJIIOHESHHS — OT 1 10 9.

Pe3ysabTaThl Hccaeq0BaHU U UX 00cy:kaeHus. JInHeHbIE TpHU3HA-
KM THIA SBISIOTCS OCHOBOM JUIl BCEX COBPEMEHHBIX CHUCTEM KiaccH(uKa-
LUK THNA U QYHIAMEHTOM BO BCEX CHCTEMax OIMCAHUS MOJIOYHBIX KOPOB.
JIunelinast cuctemMa OLIEHKH JKCTepbepa NPEeayCMaTpPUBAeT ydeT TeX MpHU-
3HAKOB, KOTOpbIE (YHKIHOHAIBHO CBS3aHBI C NPOJYKTHBHOCTBIO, KpEIo-
CTBhIO KOHCTUTYLIMU U 3I0POBbEM KUBOTHBIX.
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O1eHNBaIM OCHOBHBIC INHEHHBIC IPU3HAKY THIIA: POCT, HIINPHHY IPY-
1Y, TIIyONHY TYJOBHINA, YIJIOBATOCTh, HAKJIOH M MIMPHHY 3a/1a, 3aHUE KO-
HEYHOCTH (BHI C3aH U COOKY), yrOJ KOIIBIT, IepeHee KPeIICHHEe BEIMEHH,
pacIoo)KeHHe MEPETHUX U 3aAHUX COCKOB, JJIMHY COCKOB, TTyOWHY BbIME-
HH, BBICOTY BBIMEHH C33/11, LICHTPAIBHYIO CBS3KY.

[Ipu onieHKe pocTa MPUHSTO YUYUTHIBATEH BHICOTY JKUBOTHBIX B KPECTIIE,
MIOCKOJIbKY JIOKa3aHO, YTO BEPOSTHOCTh OINMOKM 3TOrO Npomepa 3Hadu-
TEJIFHO HIDKE 10 CPaBHEHHUIO C aHAJIIOTHYHBIM ITOKa3zarteneM B xonke. Oie-
HEHHBIC KOPOBBI UMCIOT CPEIHIOI0 BEICOTY (5,85 Oaa).

['myOuHa TynOBHIIA UTPAET BaAXKHYIO POJIb B CTPOSHHH Tejla U B 10CTa-
TOYHOH CTENEHM XapaKTepU3yeT pPa3BUTHE IHIIEBAPUTEIBHOIO TpPAaKTa.
JlaHHBIN TpU3HAK 3aBUCHUT OT BO3pacTa W mnepuoja jgaktamuu. Koposa, ko-
TOpast UMEET XOPOLIyI0 TIIyOHHYy Teja, CocoOHa mepepadarsiBaTh 0OJbIIOE
KOJIMYECTBO TPyOOro KOPMa ¥, COOTBETCTBEHHO, UMETh BBICOKYIO IIPOH3BO-
JUTENBHOCTE. MOJIOUHBIE XKMBOTHBIC JOIDKHBI UMETh T'TyOOKOE, XOpOIIO
pa3BHUTOE, HO HE OTBHCIIOE OpI0OX0. Y OLIEHEHHBIX KOPOB IPyXb ITyOOKas,
IIMPOKast HIXKHASA 9acTh, XOPOIIO OKPYTJICHBI NiepeHre pedpa, IIIaBHO Iie-
pexozsmiue B jonatkd. MTak, oTMedaeM CpeaHIo INIyOMHY TYJIOBHIIA H
cpeaHee pa3BUTHE TPYAH.

HaxuioH 3aa OIleHHBAeTCsl CO CTOPOHBI M ONPEAETSIETCS M0 YCIOBHO
MPOBE/ICHHOM JINHUM HAa YPOBHE BEPXHUX TOYEK KIIYOOB U CEJAIUIIHOTO OYT-
pa. IlomoxeHue c3aay B 3HAUUTEIHHOM CTEIEHU BIMACT HAa BOCIIPOU3BOIM-
TENbHYIO CIIOCOOHOCTH JKMBOTHBIX. [Ipy OUeHb MOAHATOM KPECTIE BO3HUKAET
yrpo3a nHGUINPOBAHMS POAOBHIX MyTeil. [IpH oneHKe 3TOro MpHU3HaKa OTMe-
YaeM y KHBOTHBIX CpeIHHI HAKIIOH 3aja (4,41 6amioB). OieHeHHBIE KOPOBEI
XapaKTepU3yIOTCS ONTUMATIBHON IMUPUHOH 3a1a (6,50 6amios).

[Ipu orieHKe MOJIOYHON CHCTEMBI PacCMaTpUBAIH CTPOCHUE U CTPYKTY-
py BeIMeHH. [Ipeanourenue oTaaeTcs MpU3HaKaM, OT KOTOPBIX 3aBUCUT TIPH-
CIOCOOJICHHOCTh K MalIMHHOMY JOEHHIO, HEBO3MOXKHOCTh TPAaBMHUPOBAHHMSI.
LlenTpanbHas CBsi3Ka JOJDKHA OBITH XOPOILIO BBIPAKEHHOH, 4TOOBI obecrie-
YUTh XOPOLIMI BHJ M KPEIUICHHE BHIMEHU B TEUEHHE MHOTHX JiakTauil. [Ipu
XOpOIIIO Pa3BUTON MOAJECP)KUBAIONIECH CBSI3KE KOPOBAa MMeeT OOJBIIYI0 Bepo-
STHOCTh OCTaBaThCsl HA NPOTSDKEHHMHM MHOTHX JIAKTAlMil C XOpOIIO IOJIBe-
LICHHBIM BbIMEHEM. Y OILICHEHHBIX KOPOB IOJICPKHBAIOIIAs IIEHTpalIbHASL
cBsi3ka (5,1 Gamra) Xopomio BeIpakeHHAasl, YTO 00ECTIEUNBAET MPOYHOE TMPH-
KpeIUIeHNE BBIMEHM K Telly )KMBOTHBIX. PacriornokeHue nepegHnX COCKOB —
HEe3HauuTeNIbHOE pa3MenieHne Hapyxy (4,1 Gamnma), 3amaux (5,3 Oamna) —
LEHTpaJIbHOE pa3MelieHue. JimHa nepeqHuX cockoB onTUMaibHas (5,6 6an-
J1a), XapaKTepu3yIollias IIPUroIHOCTh BBIMEHHU K MAIIMHHOMY JIOCHUIO.

I'nmyOuHa BBIMEHH MMEET ONTHMAIILHBIA YPOBEHb M cOCTaBIsieT 5,4 Oain-
Ja. DTOT MOKa3aTelb 3aBHCUT OT BO3pacTa M MOJIOYHOCTH KOpOB. Bricora
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3a7HEl YacTH BBIMEHH SIBIISIETCS ITOKA3aTeNIeM NMOTEHINAIbHBIX BO3MOKHOC-
Teil KOPOBHI IO IMPOW3BOJICTBY MOJIOKA. 3aJHEE MPHUKPEIICHUEC BBIMEHH -
cna6oe (4,0 6amma). Xopomryro OIeHKy KOpOBa TI0Iy4acT TOT/Ia, KOoTra B Hee
MIPOYHO HPHUKPEIUICHBI NIEPEAHUE TOTH BEIMEHH. Y OICHEHHBIX JKHBOTHBIX
cpemHe JOIMyCTUMOE KpeIUIeHne BEIMEHH criepenu (4,8 Oama).

IIpn omeHKe COCTOSHMS TA30BBIX M TPYIHBIX KOHEYHOCTEH M KOIBIT
OIIPENEIsUT COCOOHOCTh JKUBOTHBIX K CBOOOJHOMY JBIIKEHHUIO M HAarpy3-
kaMm. CuibHBIE, IPaBUIBHO MTOCTABJICHHBIE KOHEYHOCTH SIBJISIFOTCSI BaXKHBIM
MIOKa3aTeJieM TIPH ONTMCAHUH KCTEphepa KOPOB.

Yron Ta30BBIX KOHEYHOCTEH OIpenensieTcs 0CMOTPOM COOKY COCTOS-
HUS cruba yria B MecTe CKaKaTeJIbHOTO cycTaBa. Ta30Bble KOHEUHOCTH MpHU
ocmoTpe c3aau (6,67 Oamna) — yMmMepeHHash COJMMKEHHOCTh, MPH OCMOTPE
cOoKy (5,2 6aiuIoB) — CpeAHUI Yo YT0JI KOIBITa OCTPHIi — 3,4 Oama.

[IpoBeneHa oreHKa KOMITIEKCHBIX KCTEPhEPHBIX MPU3HAKOB KOPOB B
X03s1iicTBE. Y CTaHOBJIEHO, YTO OOIIasi OLEHKA OLEHEHHBIX >KUBOTHBIX COC-
TaBisieT 79 6amioB (xopomo). MomouHsit THII — 76,7 Gaiia, TyJIOBHIIE —
82,4 6amna, xoneunoct — 74,9 u BeiMs — 80,1 Gauia.

[IpoBenena cpaBHHUTENbHAS JIMHEHHAs OICHKA THIA I0Yepeil pa3HBIX
OBIKOB-IIPOM3BOUTENCH YKPAaUHCKOW YEepHO-NIECTPOl MOJIOUHOM MOpPOJIBI
JTAHHOTO cTaja. Y CTAaHOBIEHO, YTO OBIK-Tipon3BoauTeds Kunrnu 101409948
nuaun Crapbak 352790 ycToiunBO niepesaeT Mo HACIECTBY CBOUM MOTOM-
KaM KeJJaeMyI0 BBIPaKEHHOCTh COOTBETCTBYIOIIUX MPHU3HAKOB 3KCTEphepa.
AHanu3upysl pa3BUTHE OTIENIbHBIX OIMCATENbHBIX CTaTel, KOTOpbIE yHAC-
JIeOBAJIN I0YEPH TAaHHOTO ObIKa HAaOJI01aeM XOpoIliee pa3BUTHE TYJIOBHIA
TI0 OLIEHKE €ro IITyOWHBI, IPOYHOE NMPHUKPETIIIEHNE MIepeIHIX 10Iei BEIMECHH
K OpIOIIHOW CTEHKE, XOpollee Pa3BUTHE LEHTPATbHOW CBSA3KM M CTaTeH,
KOTOpBIE XapaKTEePU3yIOT MOJIOYHBIH THIT TeIa KOpoB Tab. 1.

[lo npu3sHakam, KOTOpBIE XapaKTEPH3YIOT COCTOSTHHE KOHEYHOCTEH,
BBICIIYIO OIICHKY 3a IIOJIOKEHHE YIJla CKAaKaTeJIbHOIO CycTaBa IOJYYHIN
nouepu Obika Jluckynt101432000 (5,3 Gamia), OJHAKO OHU YCTyHAaIH
MOTOMCTBY JPYrMX NPOM3BOJAMTENEH MO NpPU3HAKAM ITOCTAHOBKH 3aJIHUX
KOHEYHOCTEH M COCTOSHHS yIia KONUBIT. Bce OlleHeHHBIE KOPOBBI CTaja
MMEIOT B OOIIEM IIMPOKHWH 33, a CaMblil BEICOKMI IOKa3aTelb OLEHKH Y
nouepeit O6bika Juckynr 101432000 (7,3 6amna), uro GoJblie MO CpaBHE-
HUIO C OCTAJILHBIMH JIOYEPSIMU OIICHEHHBIX ObIkoB Ha 1,1-0,5 Oamma (P
<0,001).

ITo ouenke yrimoBatocTu Jodepu Obika J{MCKyHTa HA00OPOT HECKOJb-
KO ycTynaiu cBepcTHHIaM, pasHuna B 0,8-0,9 Oamra okazanach 10cTOBEp-
noit (P <0,001).

VY oueHeHHBIX Jouepei Obika-nponsBoauTens Cramumon 50750432 nu-
nun Crapbak 352790 cpenne mOMyCTHMOE KpEIJIEHHE BBIMEHHM CIIEpelu
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(5,3 6amna), 3aHEE — HIDKE CPEIHUX ToKasareneit (4,2 6amna). LlenTpanbHast
CBSI3Ka XOpOIIO BEIpakeHa (5,2 Oaima), riryOMHA BBIMEHH HMEET CPETHHI
ypOBeHb. PacrionokeHne mnepenHuX M 3aJHUX COCKOB — omntuMmanbhHoe 4,9 u
5,4 COOTBETCTBEHHO, IUTMHA COCKOB (3,8 Oamnma). 3agHre KOHEYHOCTH IIPH
ocMoTpe c3aau — npsamsie (7,1 6amma). KombiTa Kpermkue, XOpoIno OKpyTIeHH!,
yron kombita 4,4 6amna. OueHeHHBIE KOPOBBI MMEIOT CPEIHIOI BBICOTY U
riyouny tynosuina. [llupuna 3ana y OlleHEHHBIX KOPOB — ONTUMANIbHASI.

Tabmmna 1 — JIuneiiHas oreHKa modepeil OBIKOB-TIPOM3BOIUTEICH 11O
OIHCATENILHBIM TIpU3HaKaM, Oaintsr (M=n)

JIuneiinble onuca- Kunrin Crammon Crparemku JIMcKyHT
HUS1, KOMIUIEKCHBIE 101409948 50750432 9501522 101432000
[IPU3HAKH (n=118 rox) (n=17 roxn) (n=22 roxn) (n=47 roxn)
BBICOTA B KPECTIE 6,1+ 0,05 6,3+ 0,06 6,2+ 0,05 6,4+ 0,06
LIMPHHA TPYIH 5,6+ 0,06 5,9+ 0,07 5,6+ 0,06 6,7+ 0,05
rIIyOMHA TYJIOBHIIIA 5,8+ 0,04 5,9+ 0,05 5,9+ 0,04 6,9+ 0,06
yIJIOBATOCTh 4,5+ 0,06 4,4+ 0,04 4,5+ 0,06 3,7+ 0,07
HAaKJIOH 3a7a 4,2+ 0,07 3,8+ 0,08 4,2+ 0,07 4,5+ 0,06
LIMPHHA 3a]1a 6,3+ 0,05 6,8+ 0,06 6,2+ 0,05 7,3+ 0,07
YTOJ SAIIHIX KOHCH- 4,9+ 0,06 4,7+0,05 4,7+ 0,06 5,3+ 0,08
HocTeit
HIOCTATIOBIA SaHHX 7,1+ 0,04 7,1+ 0,05 7,1+ 0,04 6,3+ 0,06
KOHEYHOCTEN
YroJ KOIBIT 4,0+ 0,07 4,4+ 0,06 4,0+ 0,07 3,4+ 0,05
TIEPENHCE KPEIVICHHE | 5 51 .05 5,3+ 0,07 5,6 0,05 43+ 0,06
BBIMEHU
3/IHCC KCILICHHE 4,4+ 0,04 42+0,05 5,14 0,04 3,3+ 0,08
BBIMEHHU
LIEHTpaJIbHas CBsI3Ka 6,0+ 0,10 5,2+ 0,09 6,3+ 0,10 4,6+ 0,07
ri1yO¥Ha BEIMEHU 5,4+ 0,04 5,5+ 0,06 5,4+ 0,04 4,8+ 0,09
PasMCIICHIE Mepez- 5,0+0,05 4,9+ 0,07 5,1+0,05 4,8+ 0,04
HHX COCKOB
DA3VCIISHHE Sa/HHX 5,7+ 0,06 5,4+ 0,08 5,9+ 0,06 5,2+ 0,05
COCKOB
JUINHA COCKOB 3,7+ 0,04 3,8+ 0,05 3,6+ 0,04 4,2+ 0,05

YV oneHeHHbIX nouepeil Obika-mpomsBogutens Ctpatemkn 9501522
muann Crap6ak 352790 moanepkuBaromiasi IEHTpaJbHAS CBS3Ka XOPOIIO
BheIpakeHa (6,3 6aia), yTo odecreyrBaeT NPOYHOE NMPHUKPETUIEHHE BEIMEHH
K TeJly KMBOTHBIX. Pacronoxenue nepeanux cockos (5,1 6ama) — ontuma-
JbHOE, 3aHUX (5,9 6ayutoB) — yMepeHHO cOnmkeHsl. J{nnHa nepeaHnx coc-
KOB B Ipezenax HopMbl (3,6 6amuioB). [myOuHa BHIMEHH MMEET ONTHMallb-
HBII ypOBEHb M cocTaBisieT 5,4 OayutoB. Beicora 3aHel yacTn BHIMEHH COO-
TBETCTBYeT 5,1 OaIoB — oNTUMaiIbHOE, IepeJHee NPUKPEIICHUE BHIMEHU
COOTBETCTBYET 5,6 — KpeIkoe.
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OrieHeHHBIE KOPOBBI XapaKTEPU3YIOTCS IIHMPOKUAM 3a10M (6,2 Gama) u
ONTHMAaJbHBIM HAKJIOHOM 3aja. 3aJHHe KOHEYHOCTH NPH OCMOTpE COOKY
HUMEIOT CPeTHUN YTOJI, IPH OCMOTPE €311 — IpsAMasi mocTaHoBKa (7,1 Gara).

OreHKa M0 KOMIUIEKCY 3KCTEPhEPHBIX MPU3HAKOB OBIKOB-TIPONU3BOIH-
TeNel B cTajge YKPamHCKOW YepHO-TIECTPON MOJIOYHOM mopos! (Tabm. 2)
CBHUJIETENBCTBYET O TOM, YTO JTY4IINMH CPEIH OLCHUBAEMBIX OBIKOB-TIPOM3-
BoauTelnel mo obuiei ornenke 100-0ayuTbHOW CHCTEMBI OBLITH JOYEPH ObIKa-
npousBoautens Kunriau 101409948 (81,1 6anna), a camast HU3Kasi OLCHKA y
moromctBa Obika [JuckynTa 101432000 (78,4 6ayta).

Tabnuna 2 — JIluHeiiHas OleHKa nodepeil OBIKOB-TIPOU3BOIUTEIICH 110
KoMIutekcy npusHakoB 100-6abHoi cucteMsl, 6amel (M + n)

KOMILICKCHbIE Kunrmn Crammon JckyHT Crparemxu
Hpu3HaKH 101409948 50750432 101432000 9501522
(n=118 roxn) (n=17 roxn) (n=47 ron) (n=22 ron)
KoMIUIeKC IPU3HAKOB, YTO XapaKTePHU3yeT:

MOJIOYHBIN THII 78,1+0,11 79,5+0,12 74,9 £ 0,09 775+0,11
TYJIOBHIIE 82,0+ 0,09 83,7 +£0,09 83,5+0,11 83,6 0,09
KOHEYHOCTU 75,9+ 0,08 76,1+0,13 73,7£0,08 75,2+ 0,08
BBIMS 82,8+0,10 80,8+0,11 78,8+ 0,09 81,8+0,10
OO6mias oreHka 81,1+0,08 80,4 + 0,09 78,4+ 0,09 80,3+ 0,08

B tabnmue 3 npuBeseHb! NOKA3aTeIH MOJIOYHON MPOIYKTUBHOCTH J10-
yepel OIeHMBAEMbIX OBIKOB-IIPOM3BOAWTENEH, MPUHAIIICKAIMX K OJHOH
muann X. X Crap6ak 352790. YpoBeHB yIos 3aBUCHT OT BEJIMYHHBI OI[CHKH
mo 100-0ammpHOM cucTeMe JNMHEWHOH Kiaccudukanuu. Tak, caMblif BEICO-
KHMH MTOTEHINAT UMEI0T ouepu Obika-tiponsBoauTesst Kunrimmu 101409948 ¢
caMoil Bbicokoii orienkoi 81,1 Gamma, ymoii coctaBmser 9310 kr MoJoka 3a
305 nmeit nmakramuu. Heckonbko MEHBIIE yIOW HMEIOT Jo4epH ObIKa-
npousBoxutens Ctaumona 50750432 — 9114 xr mosnoka.

Tabnuna 3 — BiustHue OBIKOB-TIPOM3BOANTENCH HA MOJIOYHYIO MPOLY-
KTHBHOCTH KOpOB 3a 305 mHel makraiuu

JIunus Kinuaka, naB. Ne Obika Beero, uM OnIouHas p OHOYKT"BHOCTB
TOJIOB YIIOH, KT xKup, % 0enok, %
JuckysT 101432000 47 7323+98 3,9540,01 3,14+0,01
X.X Crap6a- | Crparemxu 9501522 22 8724+103 3,9840,01 3,18+0,01
ka 352790 Kunrmn 101409948 118 9310+132 | 3,96+0,02 | 3,16+0,02
Crammon 50750432 17 9114+128 | 3,97+0,01 3,16+0,01

I'enetnueckuit mporpecc MpoayKTUBHOCTH KOPOB B MOJIOYHOM CKOTO-
BOJICTBE 00ECIIEUMBACTCS MPEHMYIIECTBEHHO ITyTeM OTOOpa M IIMPOKOTO
WCTIOJIB30BaHUs OBIKOB-yiydmiateneid. s morydeHuss BBICOKOIIPOIYKTHB-
HBIX KOPOB EJAaTeIFHO MMPONU3BOANTE BBOJ B CTa/I0 KOPOB-TIEPBOTEIOK TEX
JUHAN, JOYEepPH KOTOPBIX MMEIOT XOPOIIHE MMOKA3aTelH 10 yIOI0 M COAep-
YKAHMIO )KUPA B MOJIOKE.
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OTMeTHM, 9TO y OIICHEHHBIX KOPOB CIIy4aeTCsl HEXKETaTeIbHOE Pa3BH-
THE OTAEIBHBIX IPU3HAKOB IKCTEPbEPa, K KOTOPHIM OTHOCSATCS HOTIOJIHHUTE-
neHBIE cocku (Tabu. 4). IIpu onenke oOHApYKEHBI TOTIOJHUTEIHHBIE COCKH
y 9,2% OIeHeHHBIX XKUBOTHBIX. VcCneoBaHUAMH JOKA3aHO, YTO JIOTIONHHU-
TEJIbHBIE COCKH SIBIIIOTCSA HEXKENATEIbHBIMHU, T. K. CIIOCOOCTBYIOT 3a0oe-
BAHMIO BBIMEHHU MAacTUTOM. VX CUMTAIOT HEOCTATKOM 3KcTepbepa. JlaHblil
HEOCTaTOK YCTOWYMBO MEpeAaeTCs 10 MaTEPHHCKOM U OTIOBCKOM JIMHUSM,
TIO3TOMY JKeJIaTeNbHO, YTOOBI ero y marepeil ObIkoB He ObuI0. B ycnmoBumsix
MAaIIMHHOTO JJOCHHS Ba)KHOE 3HAYCHHE MPUOOPETaeT YCTOHUYUBOCTD JKUBOT-
HBIX K 3360J'IeBaHI/IIO macTtuToM. Takxke HeO6XOILI/IMO OTMCTUTDH, UTO MAaCTUT
SIBJISIETCS CYILIECTBEHHBIM (D)aKTOPOM, KOTOPBIII HEraTHBHO BIIUSIET Ha MPO-
JYKTUBHOCTh KOPOB M KauecTBO MOJy4eHHOHW mpoxykuuu. Kpome Toro,
CITy4JaroTCsl KMBOTHBIC C HEXEIATCIFHBIM PAa3BUTHEM OTICIBHBIX NMPH3HA-
KOB 9KCTEpbhEpa, 3aJHUE COCKU CONIMKEHBI OT IICHTPa BHYTPb.

Ta6nuna 4 — HacnemyeMocTh MOPOKOB U HepocTatkoB (N=204)

Ilopoku 1 HepocTaTKU YacroTa pacnpocTpaHenus,%
BonabHbIE KOHEYHOCTH 3,3
JIOTIOTHUTENIbHBIE COCKH 9,2
PynnuMeHTHI, pa3MeIeHHbIE 03[ OCHOBHBIX COCKOB 51
Atpodust goseit BBIMEHH 3,0
Henopa3BuTocTs 1071€i BEIMEHH 0,4
CryneHdaToe BbIMs 0,3
3agHKue COCKU COIUKEHBI 6,8

CBsi3b 3KCTEpbepa C MPOAOIIKUTENHHOCTBIO U 3(()EKTHBHOCTBIO TO-
KM3HEHHOTO HCIIOJIb30BaHMSA KOPOB HCCIEI0BaHA MHOTUMH y4yeHbIMH [11,
12]. PesynbTaThl ucciaenoBaHuil (Tabi. 5) CBUAETEIBCTBYIOT O HAIMYUHU
JIOCTOBEPHOH KOPPEIALMOHHON CBSA3M KaK OTAENBHBIX, TaK W TPYIIIOBBIX
MIPU3HAKOB U 00IIeil KOMIUICKCHOH JIMHEHHOM OILIEHKH MOJIOYHBIX KOPOB IO
THUITY TEJIOCIOXXEHHS C MPOJOJDKUTEIBHOCTBIO XO3SHCTBEHHOTO HCIIOB30-
BaHMS ¥ [TOXXU3HEHHOH PON3BOIUTEIEHOCTHIO.

Tabmnma 5 — CBs3p mokasaTeneil JHMHEHHOH OIICHKH KOPOB-TIEPBO-
TEJIOK C MOKU3HEHHBIM HatoeM (n = 200 roum)

TMokazarenu r+m t P

1 2 3 4
BEICOTa B KpecTIe 0,263+0,11 2,23 <0,05
[IMPUHA TPY/IH 0,353+0,17 2,74 <0,05
rIyOHHA TYJIOBHINA 0,315+0,09 3,46 <0,001
YIJIOBAaTOCTh 0,394+0,09 4,40 <0,001
HAKJIOH 3a7a 0,257+0,10 2,58 <0,01
LIMpHHA 33/1a 0,246+0,11 2,22 <0,05
YTOJI TA30BBIX KOHEYHOCTEH 0,018+0,14 0,11 <0,01
YTOJ1 KOTIBIT 0,098+0,12 0,76 <0,01
nepeiHee KPerieHHe BEIMEHH 0,169+0,09 1,65 <0,001

310




3a/iHee KPEIJICHHE BBIMEHH 0,172+0,07 1,83 <0,001
LICHTPAJIbHAs CBsI3Ka 0,111+0,08 1,35 <0,001
rIIyOWHA BEIMEHU -0,195+0,06 0,79 HEIOCT.
IponomkeHne Ta0IUIBI 5
1 2 3 4

pa3MelIeHHe NePEHINX COCKOB -0,208+0,09 2,23 HEIOCT.
pa3MelIeHUe 3aTHIX COCKOB -0,137+0,07 1,98 HEJIOCT.
JTMHA COCKOB -0,054+0,07 0,73 HEJIIOCT.
OO0uias oneHka 0,413+0,11 3,74 <0,001
— MOJIOYHBIH THII 0,455+0,11 413 <0,001
— TYJIYBHILE 0,370+0,12 3,07 <0,01
— KOHEYHOCTHU 0,125+0,15 0,94 <0,05
— BBIMS 0,376+0,09 4,17 <0,001

PexomenryeM poBOIUTE 0TOOP KOPOB-TIEPBOTEIOK C JIYYIINMH MTOKAa-
3aTeNISIMU 10 IpOMepaM U JTUHEWHOM OIIEHKOM THUIla JjIsl pEMOHTAa MaTOYHBIX
cTan, 4ro obecreyut Oosiee (QYHKIMOHATBHYIO HAJEKHOCTh M YIJIMHUT
MIPOAOJKUTCIIBHOCTD XO3SIMCTBEHHOTO MCIIOJIb30BaHUS KOpOB.

3akarouenue. lcronp3oBaHUe METOJUKH JTHHEHHON OIEHKH KOPOB
MOJIOYHOT'O CKOTa IO3BOJIIET OOBEKTUBHO OLIEHHBATH OBIKOB-IIPOWU3BOIUTE-
JIe! 110 DKCTEPbEPHOMY THUILY UX JOYEPEH U BBIIBIATH CPEAM HUX YJIydlla-
Tenel Thma. Y CTaHOBICHHAs Y KOPOB-TIEPBOTEIOK OJKOHTPOIBHOTO CTaa
JOCTOBEpHAsl TIOJIOKHUTENbHAS KOPPEISIHS MEXy TPYIITOBBIMHU MPH3HAKA-
MU ¥ 110 OOJIBIIMHCTBY ONMHCATEIHHBIX MIPU3HAKOB JIMHEHHON KiIacCHU(pUKa-
OUU C YPOBHEM IIOKU3HEHHOTO YAOS YOCTUTEIhbHO CBHIETEIHCTBYET 00
3¢ PEKTUBHOCTH CENIEKIINH KUBOTHBIX IT0 SKCTEPHEPHOMY THITY.
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T'EHOTHIIMYECKHUE OCOBEHHOCTH
CEJIEKIMOHHO-TEHETUYECKUX TAPAMETPOB
MMOKA3ATEJIEM BOCITPOU3BO/ICTBA XPSIKOB
C PA3ZHOU MHTEHCUBHOCTBIO POCTA

M. A. HHaukwuii

PVYII «HIIL HAH Bbenapycu no XHUBOTHOBOJCTBY»
r. XXoauno, Pecrry6iinka benapycs

Kniouesvle cnosa: cenexyuonHo-ceHemuyeckue RApamempol, G0CHPOU3E00-
Mo, XpsKi.

Annomayusn. Yemanognenvl cenomunuieckue 0co6eHHOCMU N0 NOKA3AMENIM
60CNPOU3BOOCIBA XPAKOB 8 SPYNNAX C PAZHOU UHMEHCUBHOCMbIO POCMA, CPedl KO-
MOpwIX BbLOCANUCL 0COOU OENOPYCCKOU MACHOU NOPOObL C NPEBOCX0OCMEOM HAO
ceepcmuukamu KpynHou 6enou nopoowt Ha 0,4-1,3%, npu cmamucmuyecku 0ocmo-
seprotul pasnuye (P<0,05). Bvicoxue xoapgpuyuenmor koppensyuu u Haciedyemocmu
nokaszamenei 80CHPOU3B0OCMEA Y NPOU3COOUmMeNell U CPeOHUe UX 6eIUUUHbL Y C8U-
HOMamox ¢ npupocmom dcueoti maccwvl 701-800 2 6 nepuod svipawusanusi darom
OCHOBAHUE NO NPUMEHEHUI0 OMOOPA XPAKOE HA PAHHEll cmaoul pocma OJist OGbile-
HUSL Cenekyull B0CNPoU3600UMENbHbIX Kauecme obeux nopoo.
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GENOTYPIC PECULIARITIES OF SELECTION-GENETIC
PARAMETERS OF INDICATORS REPRODUCTION OF BOARS
WITH DIFFERENT INTENSITY OF GROWTH

M. A. Shacki

RUE «Scientific and Practical Center of the National Academy of Sciences
of Belarus on Animal Husbandry»
(Belarus, 222160, Zhodino, 11 Frunze str.)

Key words: Selection-genetic parameters, reproduction, boars

Summary. Genotypic features were established for the indicators of boar re-
production in the groups wiammth different growth rates, among which the individu-
als of the Belarusian meat breed were distinguished with superiority over the Large
white peers by 0.4-7.3%, and the sows - for a statistically significant difference at P
<0.05 . High coefficients of correlation and heritability of reproduction indicators
among producers and their average values in sows with a gain of live weight of 701-
800 g during the growing period provide a basis for the use of selection of boars at
an early stage of growth in order to increase the selection of reproductive qualities
of Belarusian meat and large white breeds.

(ITocmynuna 6 pedaxyuio 02.06.2017 2.)

Beenenne. [Ipu3Haku, o0yciaaBIuBaromie BOCIPOU3BOJICTBO y BCEX
BHJIOB CEJIbCKOXO3UCTBEHHBIX JKUBOTHBIX, XapaKTEPU3YIOTCSI CPABHUTEIb-
HO HH3KHM YPOBHEM HACJIEJCTBEHHOCTH. B wactHOCTH, K03 UIlHeHTHI Ha-
CJIEIyeMOCTH MHOTOIUIOZMS CBUHOMATOK Haxozsrtcsi B mpenenax 0,05-0,1
[1, 3, 4]. OTO CBHIETENLCTBYET O TOM, 4TO 3((HEKTUBHOCTD CENEKIUH IO
OTIENIFHBIM ITOKA3aTeNsIM BOCIIPOM3BOJICTBA OOYCIOBJICHA IPEkKAE BCErO
MaJbIM YpPOBHEM reHeThuyeckoi uaMenunBoctu. Kak ormevator B. b. [Imut-
pues u B. I1. KilemuH [2], momMreHHOCTh KOJIMUECTBEHHBIX MMPU3HAKOB, I10
KOTOPBIM BeNeTCs OTOOp, MPEHONpeneisieT BEPOSTHOCTh OOBEKTUBHON H
MTOJTHOM OI[CHKH F'CHOTHIIA )KABOTHBIX.

Tem He MeHee OTHETbHBIC UCCIICIOBATEIHN CUUTAIOT, YTO Pa3HBIC TEM-
Il MHIUBUAYAIBHOTO Pa3BUTHS KUBOTHBIX, OIpEACIsIeMbIC HACICICTBCH-
HOCTBIO M YCIIOBHSIMH CPEJIbI, CIOCOOCTBYIOT (POPMHUPOBAHUIO 0COOEH C He-
OJIMHAKOBBIMH MPOIYKTUBHBIMU Ka4eCTBaMH. B 3aBUCUMOCTH OT HHTCHCHB-
HOCTH ()OPMHUPOBAHHS MOJIOJHSKA BO B3POCIHBIX KMBOTHBIX, MOKHO OTOW-
paTth Ha 1ieMs 0osiee MPOAYKTUBHBIX ocoOell Ha paHHEM JTale MX pPa3BU-
THSA, T. €. CIPOTHO3UPOBATH I(H(PEKTUBHOCTH CENIEKIIMH, YTO TIO3BOJIUT CHH-
3UTh OOIIKE 3aTPaThl CEJIEKIIMOHHOTO Tporiecca. OO 3TOM CBUAETEIHCTBYIOT
uccinenoBanus B. I1. Kosanenko, B. U. Spemenxo [5], B. . Kapany3za [6],
KOTOpbI€ YCTAaHOBWIIM CEJIEKLHOHHOE MPEUMYIIECTBO MO PENPOAYKTUBHBIM
Ka4yecTBaM y CBUHEH CIICNUAIU3UPOBAHHBIX MSCHBIX MOPOJ C OBICTPBIM TH-
oM (hOpMUPOBAHUS.
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Opnako B. /1. KaGanoB [7] moka3eIBaeT, YTO MOBBIIICHHE CKOPOCTH
pocTa MOJIOTHSIKA CBUHEH BO BTOPOU IEPHOJ OHTOTEHE3a, T. €. TOCIE POXK-
JeHUs, BEIeT K OTPHUIATEIBHBIM MOCICICTBISAM B TIOSBICHUH PUCKA YXYI-
IICHUS BOCIIPOM3BOIUTEIHHBIX KAYECTB XPSIKOB.

Takum 00pa3oM, MOKHO TPEIION0KHUTE, YTO PACXOKICHHE MHEHHUI
OTHOCHTEIIFHO BIHMSHUS MHTEHCHBHOCTH (POPMOOOpPA30BATENBHBIX IMPOIEC-
COB JKMBOTHBIX HAa WX MPOAYKTUBHBIC KAa4eCTBA OOBSICHACTCS OTCYTCTBHEM
KPUTEPHUEB KaK JJIsi aOCOJIOTHOM, TaK U OTHOCUTEIBHOUN BETUYMHBI CKOPO-
CTH POCTa U UX B3aUMOCBSI3€H C OTICILHBIMU MPU3HAKAMHU, KOTOPHIC MOTJIH
OBl HCITOJIL30BATHCS B CEJICKIIMOHHOM MpoIiecce ¢ 00Jiee BRICOKOI HaICKHO-
CTBIO.

3a cueT MHTEHCHBHOCTU OTOOpA M YBEJIHUUCHHS T'€HETHYCCKOTO MOTCH-
uana MpOAYKTHBHOCTH IIOTOMCTBA Yepe3 pealu3alliio HAacJICICTBEHHOCTH
BBIIAIOMINXCSI TIPOU3BOINTENICH U BO3MOYKHOCTEH HamOoJee ONTHMATBHOTO
HCTIOJIB30BaHUS JKUBOTHBIX MOYKHO 00ECICUUTH MPOTPECC CENEKIUH 0 OT-
JICITbHBIM TPU3HaKaM [2].

Opnako U. B. CosnoseeB [8] cunraeT, uto nHTeHCH(UKAIUS 0TOOpa U
moxdopa U3-3a OJHOPOTHOCTH CTaja CHIDKAET KOX(PPHUIMEHT HacIexyeMo-
CTH MHOTOIUIOANS OO HU3KOU BEIIMYNHEI (h2 =0,10-0,15).

CoriacHO CyIIECTBYIOIIEH TEOPUH, €CIIH JOJS TCHOTHITHYECKUX (-
(eKTOB B M3MEHUYMBOCTH NMPU3HAKA OTIMYACTCS JOCTATOYHO OONBIION Be-
JIMYUHOU, TO MOXKHO OXKHJIATh, YTO XOPOIIHE MPEIACTABUTEIIH 110 CBOUM BBI-
COKMM HAaCJICJICTBEHHBIM KauecTBaM OyIyT MepeaaBaTh MX YacTh CBOUM
MIOTOMKaM ¢ o0ecreueHneM HaJIexkallero mporpecca B CeNeKIny.

DddexkTuBHOCTS 0TOOPA KUBOTHBIX M0 TOMY WM MHOMY HPHU3HAKY
3aBUCHUT OT YCTOMYMBOCTH €r0 B OHTOTeHe3€e. MI3BECTHO, UTO OJTHU MPU3HAKHU
COXPAaHSIOT YCTOWYHBOE PAaHTOBOE MOJOXKCHUE, IPYTHe 3HAYHTEIHEHO Baph-
HPYIOT B U3MEHSIOMINXCS YCIOBHSIX CPEIIBL.

Hanugue 3HaYNTEIBHBIX PA3INYAi B KOOQPHUIUCHTAX HACICTYEMOCTH
[0 OJHAM U TE€M K¢ IPU3HAKAM Y Pa3HBIX BHUIOB JKUBOTHBIX OOBSICHSICTCS
HECXOXKeH peakiueil Ha pas3Hble ycinoBus cpensl. [Ipu 3ToM Haciemyercs He
LEJIOCTHBIA TPU3HAK, @ HOPMa OTBETHOM pEakIH OPraHW3Ma, Y4TO BEAET K
(hopMupoBaHHIO TIPU3HAKA HA OCHOBE HEOJWHAKOBBIX (DH3UOIOTHIECKUX H
OMOJIOTUYECKHX TIPOIECCOB.

[TosTomMy KOX(pQHUIHEHT HACIEAYEMOCTH MOXET OBITh HCIIOIB30BaH
JUTSL XapaKTEPUCTUKN KOHKPETHOTO MPU3HAKA, HA KOTOPOM 3TOT K03 duim-
€HT OBLI MOJIy9eH M TOJHKO TOW MOMYJSIUH, HA MaTepualaX KOTOPOW OH
BBICUHMTHIBAJICS. DTO €Ile pa3 JOKa3bIBAeT 3HAYMMOCThH NMPOBOJUMBIX HAMHU
HCCIIEIOBAaHUIM N0 M3YYEHUIO CENEKIIMOHHO-TEHETUUECKUX MapamMeTpoB HO-
BOI Oenopycckoi MSICHOW TIOPOIBI CBUHEH B CPaBHHUTEIBHOM AaCIEKTE C
KPYITHOW OeJI0l MOPOa0ii, BEIPAIIICHHBIX B OJJMHAKOBBIX YCIOBHUSIX 3JICBEpa.
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Ieab padoThl: YCTAHOBUTH OCOOCHHOCTH CENICKIIMOHHO-TEHETHIECKIX
IapaMeTpoB IIOKa3aTeNicll BOCIIPOM3BOACTBA TIPH Pa3sHON HHTEHCHBHOCTH
POCTa PEMOHTHBIX XPSIKOB OEIOPYCCKOH MSICHOI 1 KPYITHOH Oeloi mopoy.

Marepuan u MeToaMKa uccjaefoBaHuil. VccnenoBanus npoBeneHbI
B PYCII CI'll «3amHenpoBckuit» Butebckoil obmactu mo IoOKazaTeisM
OIICHKH COOCTBEHHOH IPOIYKTHBHOCTH JKHBOTHBIX B IIEPHO] KOHTPOIBEHOTO
BBIpalMBaHKS B yCJIOBHSX dJieBepa. KopMieHHe XpsS4KoB JBYX MOPOJ OCY-
LIECTBISUIOCH Ha CTaHAApPTHOM palMOHE C OLEHKOH pocTa M pasBUTHUS MO
cyliecTByIOIUM MeToaukaM. [lox HaOmoeHneM Haxoauaock 74 ocobu of-
HOTO BO3pacTa B T. 4. Oenopycckoit MacHoi (BM) nmopozst 27 ronoB, KpyI-
ot 6enoit (Kb) — 47 ronos. JKuBOTHBIE ABYX MOPOJ paclpenessuiuch 1Mo
a0bcoI0THOH ckopocTH pocTa Ha TpH rpymmsl. K nepsoit rpynme (1) Obuin
OTHECEHBI JKUBOTHBIE CO CpEeAHECYTOUHBIM IpupocTtoM oT 600 no 700 r, ko
Bropoit (II) — ot 701 g0 800 r u k tpetheii (111) — ot 801 u Gonee. Bocmpo-
M3BOJMTEIFHBIC KaueCcTBa OICHHBAJINCH Ha CTAHIMH MCKYCCTBEHHOTO OCe-
MEHEHHS IO 00BeMY JSIKYJISITa, KOHIICHTPALUN CIIEPMBI, TIOABIKHOCTH, TIe-
PEXXHUBAEMOCTH, OILTIOIOTBOPSIEMOCTH OCEMEHEHHBIX CBHHOMATOK U UX MHO-
romroanto. [lapaMeTpbl TEHETHKO-CTATUCTHYECKOTO AaHa h3a H3ydaeMBIX
IIPU3HAKOB yCTaHABIMBAIUCH Ha OCHOBE HCIOJB30BAHUS METO/a HaMMEHb-
IIMX KBaJPaTOB MO KoMmmbtoTepHoil mporpamme W. Harvey [10], koaddu-
LUEHTHI HACJIEAYEMOCTH IPH MTOMOIIM JUCIEPCUOHHOTO aHainn3a U GpeHOTH-
MMUYECKUE KOPPEILIHUA — M0 OOMIETIPUHATON METOUKE OMOIOTHYECKOH CTa-
THCTHUKH [9].

Pe3ysabTaThl MccaeqoBaHuil M MX o0cys:kaeHne. Pa3Hble MpoIecch
WHTEHCHBHOCTH POCTa W Pa3BUTHS XPSKOB OKa3ajM BIHMSHHE M Ha Kade-
CTBEHHBIE MTOKa3aTenu crepmbl (Tabm. 1).

W3 anamm3a maHHBIX TaOmumbel 1 ciemyer, 9To MO 00BEMY 3ISKYIATa
BBIJICIAFOTCSL XPSKU OEIOPYCCKOH MSCHOM MOPOJBI, MPEBOCXOJCTBO KOTO-
PBIX IO JaHHOMY NPU3HAKy HaJl CBEPCTHUKAMHU KPYIHOH Oesoi MOopobl
cOCTaBWIJIO: 1O nepBoi rpymmne 2,8%, no BTOpod —3,1% u mo TpeTbell —
7,3%. Xpsiku 0eI0pyCCKOM MSCHON MOPOJABI OTJIHYAOTCS 00JIee BBICOKOU
KOHLICHTpALMEH CIIepMBI.

Tabmuna 1 — [Tokaszatenu criepMbl XPSIKOB C pa3HON MHTEHCUBHOCTHIO
pocta

EM | Kb
IMoxa3arenu I'pynmst

| 1l 11 | 1 11
O0wvem LSM 201,8 202,4 198,6 186,4 196,4 185,1
siKyIsita, M. SE 14,4 12,3 15,2 17,6 13,0 9,9
Konmnenrpar. LSM 290,0 306,2 286,2 280,9 300,5 280,2
mutH. / vt SE 13,7 10,2 11,9 12,7 13,1 10,0
TToasuxuocTs LSM 8,90 9,23 9,06 8,83 9,00 8,93
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cniepmsl SE 0,28 0,20 0,24 0,30 0,18 0,16

BsokuBaemocts LSM 150,2 156,8 155,6 148,5 151,4 150,1
gac. SE 11,9 8,7 10,3 11,9 8,79 6,69

[lo MOABMYKHOCTH CIIEPMBI TAaKXKE JTYYIIMMHU OKa3aJHCh XPSKH Oeno-
PYCCKO#M MSICHOW MOPOJIBL, MPEBOCXOICTBO KOTOPHIX HAJl dKMUBOTHBIMH KPYTI-
HOH 06exoif mopos! okazanock B mpeaenax 0,8-2,6% u mo BBDKHBAEMOCTH
cniepMsI — 2,2-3,8%.

PaccMaTpuBasi MEXKIPYIIOBbIE PAa3IHUYUsl PU3HAKOB CIEPMOIPOIYK-
LIUH XPSKOB JABYX IOPOJ, HEOOXOJMMO OTMETHTB, YTO IO OOJIBIIMHCTBY
II0Ka3aTesei BhIIEISIOTCS IPOU3BOAUTENN BTOPOY TPYIIBIL, CPEIU KOTOPBIX
MIPEUMYIIECTBO UMEH 0COOU 0eI0pyCCKON MSICHON MOPOIBI.

OmIonoTBOpSIOIIAs CIIOCOOHOCTh CIIEPMBI XPSIKOB H3y4€Ha IO pe-
3yJibTaTaM UCKYCCTBCHHOT'O OCEMCHCHHA CBUHOMATOK, a MHOT'OIIOAUC — 1O
JIAHHBIM X OMOPOCOB (Tabim. 2).

Tabmuna 2 — OmIoA0TBOPSIEMOCTh CIIEPMbI XPSIKOB C pa3HON MHTCH-
CHUBHOCTBIO pOCTa U MHOI'OIIJIOAUE CBUHOMATOK

EM | Kb
Tloxa3zatens I'pynma

| 1l 11 | 1l 1]
OceMeHeHO, TOJI0B. 28 48 32 32 48 108
Omnogotsopsie- LSM 76,9 84,0* 77,6 76,1 86,6* 75,6
MOCTb , %o SE 1,97 1,09 2,57 2,06 1,19 1,67
Mmuoromiogue LSM 8,48 9,74* 9,02 8,35 9,06* 8,56
CBUHOMATOK, Tol1 SE 0,42 0,31 0,36 0,42 0,30 0,23

*P<0,05

JlanHble TabIHIB! 2 TTOKa3bIBAIOT, YTO MO OIJIOAOTBOPSIONIEH croco0-
HOCTH CIIEPMBI C JIYYIIUMH BEIHMYMHAMH BBIICISUINCH IPOU3BOIUTENH Oe-
JIOPYCCKOM MSICHOM MOpOJbI, MPU CTATUCTUYECKH JOCTOBEPHOM pa3HMIIE
P<0,05 B ux momnp3y MexIy BTOPBIMH M TpeTbMMHU rpynmamMu. Ilo mHOTO-
IUTO/IMIO JIYYIIMMHU OKA3aJIHCh MAaTKH, OCEMEHEHHBIE XPSIKaMH OeI0pyccKoi
MSICHOH TIOPOABI, MPEBOCXOJICTBO KOTOPHIX IO OTHOIICHHIO KO BTOPOIt
TpymIe, OCEMEHEHHONW CBEPCTHHUKAMM KPYITHOH 0eoi MOpOJbI, COCTaBHIIO
7,5%, a B Tperseit — 10,0% (P<0,05). IIpu 3TOM OIUIONOTBOPSIEMOCTh H
MHOTOIIOIE MAaTOK OT IPOM3BOAMTENEH BTOPOH TpyNIbl 00eMX MOPOJA
0Ka3aJI0Ch BHIIIE, YeM OT XPSKOB IBYX JIPYTUX TPYIIIL.

[lo-BunuMoMy, pe3ysbTaTOM MOBBIIIEHHOTO MHOIOIUIOAUS SBUIJIOCH
neiicteue 3¢dexra yMepeHHBIX (OpMO0Opa30BaTENbHBIX MPOLECCOB MOJIO/-
HSIKA B MEPUOJ MOJOBOTO CO3PEBAHHUS, OKA3aBIINX MOJIOKUTEIBHOE BIIMSIHUE
Ha KaueCTBEHHBIE MOKAa3aTeNIX CIEPMONPOAYKIMU Mpou3BogUTENeil. 1O co-
riacyetcs ¢ nanasiMu B. JI. KabaHnoBa [7], B KOTOPBIX TOKa3aHO, YTO TTOBBI-
HIEHHE CKOPOCTH POCTa MOJIOJHAKA CBUHEN BO BTOPOi MEPHO OHTOI€HE3A, T.
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€. Moclie POXKACHUS, BEeT K OTPULATENBLHBIM IIOCICICTBHAM B IOSIBICHUH
PHCKa YXYAIICHUS BOCIPOU3BOANTEIIBHBIX KaueCTB B3POCIBIX XPAKOB.

Io xapakTepy M3MEHYHBOCTH IIOKa3aTeNeil BOCIIPOM3BOJICTBA XPSIKOB
(Tabn. 3) yCcTaHOBIEHBI MEKIOPOIHBIE 0OCOOEHHOCTH, 10 KOTOPHIM BapHa-
OCJIbHOCTD MPU3HAKOB y XPSIKOB 0EJIOPYCCKOH MSCHOI MOPOIBI HECKOJIBKO
MEHbIIIE TI0 CPAaBHEHHIO CO CBEPCTHHKAMH KpPYIHOH Oenoif. Takxe HabmIO-
JIAl0TCSl Pa3au4us B BapuaOeNnbHOCTH NPH3HAKOB B 3aBUCUMOCTH OT CKOPO-
CTHU POCTAa IIPOU3BOUTEIICH.

Camoil HU3KOHM M3MEHYMBOCTBIO Cpelld 0co0el 0enopyccKol MsICHOM
NopoAbl 00JIaIal0T MPU3HAKK BOCIIPOM3BOJCTBA y XPSKOB C HaMMEHbLICH
HWHTEHCHUBHOCTBIO POCTA, 332 UCKIIIOUEHHEM KOHIIEHTPALIUH CIIEPMBI, OILIOJ0-
TBOPSIOLIEH CIIOCOOHOCTH M MHOTOILIOAUSI MAaTOK, KOTOPBIE Y )KUBOTHBIX C
OoJiee BBICOKHM MPUPOCTOM UMEIOT HECKOJIBKO MEHBIIYIO BapHaOebHOCTb.
ITo xpsikam KpyIHOH OeJoi MOpoabl He OTMEYEHA YeTKas B3aUMOCBS3b Ba-
pHabebHOCTH BOCIIPOU3BOAUTENEHBIX KAaueCTB B 3aBUCHMOCTH OT YPOBHS
WHTCHCUBHOCTH HUX POCTA.

Tabmuua 3 — Koaddurmentsr msmenunsoctu (Cy) mokaszareneil Boc-
MPOU3BOACTBA B 3aBHCHMOCTH OT MHTCHCHBHOCTH POCTa XPSKOB

Tlokasarenp Benopycckas mMsicHast Kpynnas Genast
I'pymmsl pocra | 1} 11 | Il 11
OceMEeHEHO, TOJIOB. 6 12 10 6 13 33
O0beM d5KYIIATA 9,36 17,4 14,3 33,1 16,9 24,9
KoHnenrpanus 13,4 11,2 5,29 13,8 8,3 9,7
AKTHBHOCTH 1,23 1,7 9,49 3,65 9,10 5,46
BrepkuBaemocTh 15,6 12,4 11,7 23,4 21,2 21,3
OMmy1010TBOPSIEMOCTD 14,5 4.4 6,8 11,2 7,7 10,2
Muoromnoaue 20,0 14,2 6,7 7,1 59 9,6

M3BecTHO, YTO KayeCTBEHHBIE MMOKA3aTeNN CHEPMONPOIYKIIUU KHBOT-
HBIX TIOABEP KEHBI 3HAYUTEIBHOI H3MEHIHBOCTH B MpeJieax BUIA, TIOPOMBI,
BO3pacTa, Ce30Ha To/a, YCIOBHM KOpMIIeHUS U T. 1. OJHAKO B HAYYHOU JIH-
Teparype HEIOCTaTOYHO JaHHBIX OTHOCHUTEIBFHO COINPSKEHHOCTH IMOKa3aTe-
JIe BOCTIPOM3BOJICTBA Y XPSAKOB C PAa3HOM CTETIEHBI0 MHTEHCHBHOCTH POCTa
B Ha4aJIbHOM BO3PACTE OHTOT€HE3A.

Koaddunmentsr GpeHoTunnieckoi Koppesinuy nokasarenel crepmo-
MIPOJYKIMK XPSKOB OEJIOpYycCKOW MSCHOM M KpymHOW Oenod mopox mpu
Pa3HO UHTEHCUBHOCTH POCTa NPUBEJCHBI B TAOIHLE 4.

Tabmuna 4 — KoadduueHTsl GeHOTUITUIECKONW KOPPENSIIMA BOCTIPO-
H3BOAUTENBHBIX KAUECTB XPSAKOB Pa3HOM MHTEHCUBHOCTH POCTA

Booku- MJI0/10-
I'pyn- Ob6Bem Konnen- IlonBu- Onon Mtmoro-
Bae- TBOpsie-
na IAKYJIATA TpaLus JKHOCTh ioaue
MOCTb MOCTh
1 2 3 4 5 6 7 8
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O6bem | -0,281 -0,184 -0,135 -0,031 -0,018

9Ky~ I -0,334 -0,232 -0,375 -0,097 0,147
JisiTa im -0,327 -0,164 -0,208 -0,029 -0,106
Kg“_‘ I -0,124 0,073 0,172 0,277 0,298
Hen I -0,337 0,135 0,468 0,619 0,537
Z‘ﬁ: I -0,245 0,075 0,084 0,249 0,277
Ax- I -0,019 0,189 0,118 0,198 0,153
THB- I -0,102 0,370 0,325 0,329 0,252
HOCTB n -0,106 0,221 0,148 0,202 0,199
)K]i‘]’; I -0,130 0,053 0,130 0,150 0,163
a I -0,341 0,416 0,334 0,276 0,410
emoct m -0,203 0,024 0,127 0,205 0,286

b

Iponomkenue Tabnuis! 4

1 2 3 4 5 6 7 8

Ormwio-

JOTBO- | -0,010 0,202 0,121 0,024 0,255
TBO- ] -0,059 0,565 0,303 0,194 0,487
pste- 1 -0,020 0,256 0,197 0,145 0,244

MOCTb
MHo- 1 -0,007 0,201 0,063 0,147 0,150

romno It -0,015 0,510 0,195 0,307 0,373
ave 1} -0,011 0,206 0,174 0,223 0,267

* .~ .~
)B npasom eepxuem yeny kodsgduyuenmor koppensyuii XpaKkos 6enopyccol
MSICHOU NOPOObL, 8 1€6OM HUICHEM — KPYRHOU 6en01l

YCTaHOBIIEHO, YTO CPEN XPSIKOB 00EHX MOPOJ, MOKa3aBIINX B MEPHO
BEIpAIBAaHUSI CPETHECYTOYHBIC MPUPOCTHI kuBoi Macchl 1o 600 r (I rp.),
KO3 QUITMEHTH! KOPPEISIIUIA 10 OOJIBIIMHCTBY MPU3HAKOB CTATHCTHIECKH HE
JIOCTOBEPHBI ¥ OBUTM MEHBIIE 110 CPABHEHHIO C BETMYMHAMH CONPSKEHHOCTH
y IPOU3BOUTEIIEH BTOPOM U TPEThE IPYIII 10 UHTEHCUBHOCTH POCTA.

Cpenu mpou3BOIUTENICH CO CPEeIHECYTOYHBIM mpupocTtoMm oT 701 mo
800 t (II rp.) CONMPSDKEHHOCTh MEXIY IOKA3aTEeNIIMU CIEPMOMPOTYKIHH
6puta BeIcOKotocToBepHOH mpu P<0,01-0,001. ITo >xuBotHBIM III rpymmer, ¢
MIPUPOCTOM KHUBOM Macchl 801 r/cyT. u 6osee, TOIbKO KO3 HUIIUEHT Koppe-
JSIIMU 00BbEM 3SKYJISTa — KOHLEHTPALHS CIIEPMbI OKa3aJICsl CTAaTUCTUYECKH
noctoBepHbIM Tipu P< 0,05, a K03hUITUEHTHI COMPSIKEHHOCTH OCTaTBHBIX
ToKazaTesield ObLIM CTAaTUCTHYECKH HE JOCTOBEpHBL. HabiromaroTest U reHo-
TUIMYECKUE OCOOCHHOCTH B KO3((HIMEHTaX KOPPEISALHH, 110 KOTOPHIM C
6oJiee BBICOKMMH BEIMYMHAMHU CONPSDKEHHOCTH 0 M3YYEHHBIM IPU3HAKaM
BBIJIEISUTUCH XPSKH OEIOPYCCKON MSCHOI MOPOJIBL.

KoaddunmenTtsr HacaeyeMoCTH IPU3HAKOB BOCIIPOU3BO/ICTBA XPSIKOB
00enx Mopoj ¢ pa3HOil MHTEHCUBHOCTBIO POCTa IIPUBEICHBI B Ta0IHUIIE 5.
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Tabmuua 5 — Koaddurmentsr HacieayeMocTH BOCIPOU3BOIUTENBHBIX
Ka4eCTB XPSIKOB C Pa3HON CKOPOCTBIO POCTAa M MHOTOIIOANE CBUHOMATOK

Iopona
Ipuznaku M KB
I'pynnsl pocta | 1 11 | Il Il
OO0beM dsIKyIIsITa 0,28 0,42 0,19 0,30 0,43 022
KonnenTparus cnepmsl 030 0,47 0,20 0,31 0,49 0,25
BrbokrBaeMocTh 0,27 0,40 0,21 0,29 0,42 0,23
OIMI0A0TBOPSIEMOCTD 026 0,33 0,17 0,30 0,38 0,19
MHororuioue 0,27 0,32 0,19 0,29 0,39 0,22

W3 ananu3a JaHHBIX TaOMMLBI 5 ciienyeT, 4yTo no koadduimeHram
HACIJIEAYeMOCTH TTOKa3aTelei BOCIIPOM3BOICTBA C HECKOIBKO OONBIINMHI UX
BEJIMYMHAMH KaK B IIEJIOM, TaK M B TPYIINAX C pa3HOW HHTEHCHUBHOCTHIO PO-
CTa BBICISUTUCH KUBOTHBIE KPYITHOH Oeltoif OpobI.

Cpenn yYTEeHHBIX TPYMI OOCHX TIOPOX BBICOKHE KOIPPHUIUEHTHI
HACIIEAYEeMOCTH BOCIIPOM3BOIUTEIFHBIX KadeCTB XPSIKOB U CPEIHUE BEIH-
YHHBl Y CBUHOMATOK OBUTH BO BTOPOU TPYIIIE CO CPETHECYTOYHBIM IPHUPO-
crom 701-800 r.

KoadduimeHTsl HacIeayeMOCTH MPU3HAKOB BOCIPOM3BOJICTBA JKH-
BOTHBIX IEPBON W TPEThEH TPYII OKA3aJIUCh HU3KUMH 10 CPABHEHHUIO C
AHAJIOTHYHBIMH MMOKA3aTEIIMH BTOPOM TPYIIIIHL.

Pasnuiuus B HACJIEYEMOCTH OCHOBHBIX ITPU3HAKOB BOCITPOU3BOJICTBA B
OJIB3Y XPSIKOB KPYITHOU OEJI0il OPOIbl, MO-BUAMMOMY, MOKHO OOBSICHUTH
OoJiee BHICOKOW HACIEICTBCHHOW YCTOWYHBOCTHIO CBUHEW TAaHHOTO T'CHOTH-
Ia TI0 CPAaBHEHHIO ¢ OENOPYCCKOM MSCHOW MOPOJIOH, a OoJiee BHICOKHE KO-
3¢ QUIMEHTH HACIEAYEeMOCTH H3YYCHHBIX MOKa3aTeleld BO BTOPBIX TPYII-
Iax — CPEeIHECYTOUYHBIM MPUPOCTOM KHBOH MAacCHl XPSKOB B ITEPHOJ BHIpa-
[UBAHUS.

3akuwuenne. 1. JlokazaHbl TEHOTUITHYECKHE OCOOCHHOCTH IO MOKa-
3aTeNIsIM BOCIIPOM3BOJICTBA XPSKOB B TPYINAX ¢ Pa3HON MHTCHCHBHOCTHIO
pocta, cper KOTOPBIX BBIACISIINCH 0COOM OEeIopyCCKOM MSCHO# MOPOJIBI C
MIPEBOCXOICTBOM HaJl CBEPCTHUKAMHU KPYITHOH O€JIoi Mo 00beMy ISIKyJIsITa B
npenenax 2,8-7,3%, mo xoHIeHTpanuu cuepmsr 1,8-3,2%, 1Mo MOABIIKHOCTH
na 0,4-1,3%, mo BepkuBaemoctu Ha 1,1-3,5%.

2. ITo omnonoTBOpsIONIEH CIOCOOHOCTH CIIEPMBI XPSKOB U MHOTOILIO-
JIMF0 CBHHOMATOK MPEBOCXOJCTBO 0COOEi BTOPOW TPYIIBI OEIOpyCCKOM
MSICHOH W KPYITHOU OEJIoi MOpo HaJ WICHTHIHBIMHE ITOKA3aTeIIIMU IEPBOI
U TPEThEH TPYII OBIJIO CTATUCTHYECKH JOCTOBepHO 1pu P<0,05.

3. YcTaHOBIICHBI TEHOTHUIIMYECKUE OCOOCHHOCTH B K03 duimenrax
KOPPEIAIUA TTOKa3aTesieli BOCIPOU3BOCTBA, [0 KOTOPBIM ¢ 00Jice BHICOKHU-
MH BEJIMYMHAMH CONPSHKEHHOCTH BBIICISUTHCH XPSAKH OSIIOPYCCKON MSICHOMN
TTOPOJIBI.
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4, I[OKaSaHO TIOJIOKUTEIJIBHOE BJIMSHUE TIPUPOCTA JKUBOH Macchl Xpsi-
KOB B MEpHOJ BHIpAIIUBaHUA ¢ BenmuuHOH B mpexenmax 701-800 r/cyr.
(Il tp.) Ha cpemHe W BBICOKO TOCTOBEPHBIE KO3(DDHIUEHTHI KOPPEIAIHi
ToKa3aTeJel BOCIPOM3BOACTBA OEMOPYCCKOM MSCHOW W KPYITHOW Oenmoid
TIOPOI.

5. IIpeBoCcX0ACTBO XPAKOB KPYyIHO# Oenoif mopoasr mo ko3dduimneH-
TaM HacCJIEAyEeMOCTH IoKazaTejei BOCIIPpOM3BOJACTBA HaJ CBCPCTHHUKAMHU
Oenopycckoll MSCHOM HOPOABI MOXXKHO OOBSICHUTH YCTOMYMBOHM Hacien-
CTBEHHOCTEIO U eé 0ojee TPOAOJIKUTCIIbHBIM CCJICKIIMOHHBIM ITPOLECCOM.

6. Beicokue k03(pPUIHUCHTBI KOPPEIAIUA U HACICIySMOCTH CIIEPMO-
MPOAYKLMH Y XPSIKOB BTOPBIX I'PYNII U CPEOHUE UX BEJIMYHHBI Y CBUHOMA-
TOK, OIUIOAOTBOPCHHBLIX MMM, HAOT OCHOBAHUE IO MNPUMCHCHUIO 0T6opa
MOJIOAHAKA ¢ YMCPCHHBIM CPCAHCCYTOYHBIM IIPUPOCTOM B IEPHUOJ BbIpallln-
BaHUA I IIOBBINICHUSA 3(1)(1)6KTI/IBHOCTI/I CCJICKIIMN BOCHPOU3BOAUTCIBHBIX
Ka4yecTB OETIOPYCCKOM MSACHOH U KPYITHOH 0ol mopo.
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YJIK 636.4.085.16

IPPEKTUBHOCTb HCIIOJIb30BAHUA NOAKUCIUTEJIS
B PAIIUOHE NMOPOCAT-OTBEMBIIIEN

T. II. SIcunckasn

PVII «Hay4yno-npakruueckuii neHTp HanuoHanbHOM akaieMuu HayK
benapycu 1o XMBOTHOBOACTBY»

r. XKonuno, Pecriy6nuka benapych

(Pecnybnuka benapycs, 222160, r. Koauno, yin. ®pynze, 11

e-mail: labkrs@mail.ru)

Knrouesvle cnoea: nooxuciumenb, NOpOCAMA-OMbeMbluil, JHCUBAS MACCd,
UHMEHCUBHOCb POCMA, KPOBb.

Annomayusn. B cmamve npedcmasnena ungpopmayus s3¢pgpexmuernocmu  pas-
HBIX 003 noOKucaumens. Beoo nookuciumens 8 payuoH nopocam-omvemviiiel cno-
cobcmeyem yeenuueHuio JHCUBOU Maccyl U CpeOHecymoynvix npupocmos. Haubonee
apghexmusnoil siensiemest 003a 19 ma na 1 ke kombuxopma.

EFFICIENCY OF THE USE OF ACIDIFIER
IN THE DIET OF NURSERY PIGS

T. P. Yasinskaya

RUE «Scientific Practical Centre of Belarus National Academy
of Sciences on Animal Breeding»
(Belarus, Zhodino, 222160, 11 Frunze st., e-mail: labkrs@mail.ru)

Key words: acidifier, nursery pigs, body weight, morbidity and safety of the
young, blood.

Summary. The article presents information the effectiveness of different dos-
ages of acidifier. Enter the acidifier in the diet of piglets weaned increases body
weight and average daily gains. The most effective dose is 79 ml per 1 kg of mixed
fodder.

(Ilocmynuaa 6 pedaxyuro 02.06.2017 2.)

Beenenne. [IpaBuiapHOE KOPMIICHHE SIBISIETCS OCHOBHBIM (DaKTOPOM
IIpY NIPOU3BOJICTBE IPOAYKLIUU KUBOTHOBOJACTBA. KopMa OKa3bIBatOT BIIUSI-
HUE HE TOJbKO HA KOJUYECTBO, HO U HA KAYECTBO IIOJIy4a€MbIX OT KMBOT-
HBIX MIPOAYKTOB. Pa3Benenne mopox, TMHUN U THOPHIIOB CBUHEH C BBICOKHU-
MH MSICHBIMHM KayecTBaMH TpeOyeT NMPHUMEHEHHs B KOPMJIEHHH KOMOMKOp-
MOB C TIOBBIIIEHHBIM YPOBHEM NpoTenHa. OJJHAKO KOMIOHEHTHI TAKUX KOM-
OMKOPMOB 3HAYUTENNHHO YBEIMYHMBAIOT Oy(pepHOCTh M KHCIOTOCBS3HIBAIO-
e coiicTea kopma [1, 2].

Jlis nuieBapuTenbHOI CUCTEMBbI MOPOCAT PAaHHEro BO3pacTa Xapak-
TEpeH HU3KHH YpOBEHb BBIPAOOTKH COJISTHOMW KHCJIOTBHI B CBSI3H CO CJ1a0Oi
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CEKPETOPHOHN JeATeNbHOCTRI0. HemocTaTouHOEe KONMMIeCTBO CBOOOIHOM Co-
JITHOH KHCJIOTHl B NHINEBAPUTEIHFHOM COKE JIMIIACT €r0 OaKTCPHUIHTHBIX
CBOMCTB, OTCYTCTBYeT OapbepHas (QYHKIHS JKEIyIKa W PE3KO BO3IHHKAIOT
KeITyJOYHO-KHUIIeHbIe 3a0omeBanms. CBOOOAHAS CONSTHAS KUCIOTA y TIOPO-
cAT MosBIsIeTCs B Bo3pacte 25-30 nHel, a 3aMeTHbIe OaKTepHITNIHBIE CBO-
CTBa XKelyaouHoro coka B 40-50 mueit xwm3HH. B pe3ynbpraTe KUCIOTHI, BHI-
JIENSIEMON OpraHu3MOM, HEAOCTATOYHO Il 00OpaOOTKU KOPMOBOM MAacChl H
CHIDKCHUSI ¢ Oy(epHBIX CBOWCTB. DTO B 3HAYUTEIHHON CTCTICHU BIHSICT Ha
3¢ (EKTHBHOCTD UCTIONB30BaHUs MUTATEIBHBIX BEIIECTB. TakKe CO3MAr0TCS
OJIArONPHUSITHBIC YCIOBUS JJIs1 Pa3BUTHS OPraHU3MOB MATOTCHHOW MPHUPOIBI,
YTO B KOMIUIEKCE C BBICOKOOETKOBBIMH KOPMaMH CIIOCOOCTBYET BO3HHKHO-
BEHMIO Pa3IMYHBIX 3a00JIEBAaHUN MUIIEBAPUTELHOTO TpakTa [3, 4, 5].

[TomHOIIEHHOE KOPMIICHHE IIPEAyCMAaTPUBAeT IOCTYIUICHHE B Opra-
HU3M HE TOJBHKO OCHOBHBIX IMHUTATENBHBIX BEIICCTB, HO W PETYIATOPHBIX
AJIEMEHTOB C Pa3INYHBIMH CBOHCTBaMU. [103TOMY AJIs CO3MaHMS ONTUMANb-
HOW KUCIIOTHOW Cpe/bl MPaKTUKYeTCs MPIUMEHEHIE KOPMOBBIX T00AaBOK HO-
Boro mokoneHus. Crola MOXKHO OTHECTH Pa3HYHbBIC ITOAKHCIHTEIH KOp-
MOB. X mpuMeHeHne crmocoOCTBYeT KOHCEepBAIK KOpMa, CHIDKeHuIo pH B
KEIYIKE, CTHUMYIUPYET pa3BUTHE TMOJIC3HOH MHKPOQIIOPHI, IMOBHIIIACT
ycBoeHue kopma [1].

OOO «lleHTp MHHOBAIMOHHBIX TEXHOJOTMH» MPOU3BOJUT KOPMOBOE
CPEJICTBO C MOAKUCIAIOMNMU cBocTBaMu «Acuno buo-IIUT xunkwmii, mo-
JTUQYHKIHOHANBHBI» (1anee Acumo buo-IIUT). Oanako 3h(HeKkTHBHOCTH
€T0 HCIOJH30BAaHUS B KOPMIICHHH CBUHEH HE M3YYCHA.

Heanp padoThl: U3YYHTH BIUSHHUE PA3HBIX 03 MMOJKUCIHUTENS Ha TPH-
POCT KHMBOH MacChl 1 OMOXMMHUYECKUE TTOKA3aTeIH KPOBH MOJIOIHSIKA CBUHEH.

Marepuaj U MeTOAMKA HCC/IEN0BAHMI. DKCIIEpUMEHTAIbHbIE UCCIIe-
JIOBaHHS TIPOBOIWINCH B YCIOBUSX INKOJBI-(pepMBI IO CBHHOBOACTBY [TI
«KonnnoArpollnemOnuray CMosneBruucKoro pariona MuHCKoO# obiacTy.

Jl1st mpoBeIeHUs OTbITa MOAOUPATNUCH KIMHIUUECKH 37]0POBBIC )KUBOT-
HbIE€ COOTBETCTBYIOIIETO BO3pacTa W JKUBOM MACChl MO MPUHIAIY Map-
aHaJIoTOB. bpimu chopMUpOBaHBI YETHIPE TPYMITHI MOPOCAT-OTHEMBIIIEH, MO
17 romoB B kaxmoil. JKuBast Macca TIOpOCAT Ha HA4YaJIO OIMbBITA COCTaBIIsIA
6,7-6,9 xr.

Kopmienne ocymiecTBIsiIoch COTIACHO TEXHOJIOTUH, IPUHATON B XO-
3stiictBe. KoMOMKopMa, ckapMitBaeMbIe TOJOMBITHRIM JKUBOTHBIM, HE OT-
JIMYAJIMCh TI0 COCTaBy M COOTBETCTBOBAJIM HOPME NMUTATEIbHBIX BEIIECTB,
HEOOXOAMMOHM /sl TAaHHOW TMOJIOBO3PACTHOW TIpynnbl. JKHBOTHBIE KOH-
TPOJILHOM TPyNNbl MOJyYald OCHOBHOM pallMOH, HCMOJNb3yEMbIH B XO3sii-
CTBE. A B OIBITHBIX IPyNIax JOMNOJHUTEILHO K OCHOBHOMY PalMOHY BBO-
nuics noakuciuteb Acuno buo-IIUT B pa3ubix qo3uposkax (tabmnuia 1).
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Tabnuna 1 — CxeMa Hay4HO-XO3SIHCTBEHHOTO OTBITa

KonnuectBo xu-
I'pynmst OCO0EHHOCTH KOPMIIEHHS
BOTHBIX, TOJIOB

OcHoBHoii paunoH (OP), npumeHsiemblii B

1 KOHTpOJIbHAS 17 o o

X03s1iicTBE (I10JTHOPALIMOHHbBIH KOMOUKOPM)

OP+ nmogxuciuTesb B KOJIU4ecTBe 26,7 M
2 ombITHAst 17

Ha 1 Kr KOMOMKOpMa.

OP+ mogxucIuTe b B KOJIHYECTBE 52,7 Mt
3 ombITHAsK 17

Ha | Kr KOMOMKOpMa.

17 OP+ noJKUCIUTENb B KOJUYECTBE 79 MII

4 onbITHAsK
Ha | Kr KOMOMKOpMa.

M3MeHeHre KUBOW MAacChl IIOPOCAT-OTHEMBIIICH M3yJald IIyTeM HH-
JMBUAYaJbHOTO B3BCIIMBAHUS B Hayajle M KOHIIE MCCIEAOBaHUN C Iocie-
JYIOIIUM PAacueTOM CPEAHECYTOUHBIX IPHPOCTOB.

Jlyis mpoBecHMsT OMOXMMHYECKUX aHAIM30B Yy MOPOCAT ObliIa 0ToOpa-
Ha KpOBb. AHaJIN3 KPOBH MPOBOJMICS B Ja0OPaTOPUU OMOXMMHUYECKHUX aHa-
mu3oB PYIT «HIIL HAH benapycu no >KHBOTHOBOACTBY» IO CIIEAYIOIIUM
MOKa3aTeJsIM:

— o0muii OeJIoK, 1/11;

— anmaHnHaMUHOTpaHcepasza (AnAT), en/m;

— acmapratamuHOTpanchepasa (AcAT), en/x;

— MOYEBHMHA, MMOJIB/ I,

— TIIFOK03a, MMOJIB/JT;

— KaJIbI[Hi1, MMOJIB/IT;

— dochop, MMOJTB/II.

Pe3yabTaThl uccienoBanuii U ux oobcy:xkaenme. Acumo buo-IIUT
MIpeCTaBIsieT co00H KOMOHMHAIMIO MPOTYKTOB JKU3HEAEATEIIFHOCTH Hema-
TOTEHHBIX TEHETHYECKH HEMOJAW(PHULIUPOBAHHBIX MHKPOOPTaHM3MOB U
HauOOJIee BaXKHBIX OPraHUYECKUX KUCIOT. B xopmiienun Acumo buo-I[UT
HAYMHAIOT NPUMEHSTH AJIS TOBBIMICHHS BKYCOBBIX KadeCTB KOMOMKOpMa,
YIYYIICHUS MUIIEBapeHus, MPOQUIAKTUKN ANCOAKTEPHO30B, CTUMYJISALUH
MMMYHHOHU CUCTEMBEI [6].

OCHOBHBIM KpPHUTEpHEM ISl OLIEHKH MOJHOLEHHOCTH KOpPMIJICHHS, a
TaKKe NMPOAYKTHBHOTO JIEHCTBHS M3Y4aeMOro Hperapara sBISETCs >KUBas
Macca M CpeHeCyTOUHbIe IPUPOCTHI (Tabnuia 2).

Tabnuna 2 — JlnHaMuKa )KHBOH MacChl ¥ CPETHECYTOYHBIX IIPUPOCTOB
MOAOMBITHOIO MOJIOHSAKA cBUHEH (N=17)

I'pynmna
IlokazaTenu
1 KOHTpOJIbHAS 2 ombITHAS 3 ombiTHas | 4 ombITHas
’KutBas macca npu nocTaros- 6,740,23 6,9+0,26 6,7+0,23 6,7+0,24
K€ Ha OIIBIT, KI'
KXr“B‘”‘ Macca B KOHIIE OMEITa, 17,8+0,96 18,1£0,75 | 18,2+0,63 | 19,7+0,76
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Ipupocr xuBoii Macchl 3a

11,1+0,83 11,2+0,66 11,5+0,61 13,0+0,62
OIIBIT, KT

CpeaHecy TOuHLIIE PHPOCT 32 | 300 3,93 311,1£183 | 31944169 | 361,1£17,3
nepnoz[ OIlbITA, I'

B % K KOHTpOJIBHOU Tpyme 100,0 100,9 103,6 1171

3atpaThl KopmMa Ha 1 kr 131 1.30 1.26 112
MIPUPOCTA KUBOU MACChI, KT

[Ipy mocraHOBKE MOJIONHSKA HA OIBIT 3HAYMTENBHBIX Pa3IMYUN IO
KHMBOH Macce He HaOIr0anock. B KoHIle onbiTa Macca >KUBOTHBIX, B PAlIMOH
KOTOPBIX BBOAWICS MOAKHCIHUTENb B Pa3HBIX JO3WPOBKAX, MPEBOCXOIMIIA
MIOKa3aTelb KOHTPOJIBHOH Tpynmsl. JKuBas Macca IOpoCsAT BTOPOH OIBITHOH
rpymmsl Obl1a GosbIe KOHTPONIBHOHM Ha 1,7%, TpeTbeil ONMBITHOM TPyMIBI —
Ha 2,3%, yeTBepTOi OnbITHOM rpynnsl — Ha 10,7%.

V3MeHeHHs CpelHEeCyTOYHBIX NMPHPOCTOB B M3y4aeMbIX IPyMIax co-
TJIACYIOTCSI C POCTOM JXMBOW Macchl. Y IOPOCST, TJ€ BBOAWICS >KHIKHI
TIOJIKMCIINTENb, HAOMIONAINCh 00Jiee BBHICOKHE NPHUPOCTHI 10 CPABHEHMIO C
KOHTPOJIHBIMH JKUBOTHBIMH. Tak, CpelHECyTOYHBIH NPUPOCT MOPOCST-
OTBEMBIIIEH BTOPOH ONBITHON I'pymIbl ObUT BhIIE KOHTPOJbHOH Ha 0,9%,
TpeThell onbITHOM Ha 3,6%. 3a Bech CPOK HAOJIOJCHUS HAMOOJBIINI Cpe-
HECYTOUHBII MPUPOCT ObLI BBISIBJICH Y )KUBOTHBIX TPEThEH IPYIIIbI, OH Tpe-
BBIIIAJ TIOKa3aTellb KOHTPOIbHOU Ha 17,1%.

Taxxe yBelIW4YeHHE MO3MPOBKH HMOIKUCIUTENS CHOCOOCTBOBAIO CHU-
KEHHIO 3aTpaT KopMa Ha €AMHHILy IPUPOCTa KUBOW MACCHI TOPOCSIT.

KpoBb obecnieunBaeT B3aMMOCBS3b OOMEHHBIX IPOIECCOB, NMPOTEKa-
IOIIMX B OpraHU3MeE, a €€ COCTaB 0TOOpakaeT (YHKIMOHAIBHOE COCTOSIHUE
TeX WJIM WHBIX BHYTPEHHHX OpPraHOB. buoxuMmueckue mokasaTenu KpoBH
UMEIoT 0c000e 3HaUCHNE TPH OIEHKEe (PU3HOIIOTHUECKOTO CTAaTyca OpraHu3-
Ma JKMBOTHOTO. J[yisi omnpezaeseHus BIMSHHS TMOJKUCIUTENST Ha OOMEHHbIE
MPOLIECCHI B OPraHU3Me MOPOCAT ObUIM W3y4YeHbl OMOXMMHUYECKHUE TT0Ka3arTe-
JU KpoBH [7].

PesynbraTh! HccneoBaHu IpeICTaBICHBI B TaOIHUIE 3.

Tabmuua 3 — bruoxnmudeckne NMOKa3aTeld KPOBH IMOJOMBITHBIX CBH-
neii (n=4)

I'pynna
TToxazaTenn

1 KoHTpOnbHas | 2 ONbITHas | 3 ONBITHAS 4 ombITHAs

HauaJso onbiTa
OO6umii 6enok, r/i 45,7£2,71 39,7+1,35 46,8+2,32 50,2+3,42
AnAT, en/n 30,1+3,81 27,4+2,88 32,8+5,06 26,1+2,74
AcAT, en/n 44,3+8,50 21,7+2,76 32,3+2,26 23,8+2,94
MoueBHHA, MMOJIB/JT 6,0+0,20 5,0+0,87 4,84+0,45 4,6+0,69
T'1110K03a, MMOJIB/JI 4,840,75 3,6+0,16 4,0+0,22 4,0+0,21
Kasnb1mii, MMOJTB/TT 2,240,06 1,9+0,08 2,2+0,08 2,3+0,11
Docdop, MMOIB/T 2,240,12 2,0+0,07 2,3+0,05 2,3+0,11
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Konen onbiTa

OO61muii 6e1oK, I/ 45,1+2.24 47,7+3,00 48,842,36 46,3+3,16
ANAT, en/n 40,0+6,56 43,7+3,45 42,6+5,24 43,2+7.59
AcAT, en/n 38,8+6,10 46,1+4,94 40,1+4,33 36,9+1,91
MoueBrHa, MMOJIB/JT 6,6+0,89 5,3+0,62 6,5+0,63 6,5+0,80
['110K03a, MMOJIB/JI 3,6+0,43 3,9+0,31 4,0+0,55 3,7+0,50
Kasb1mii, MMOJTB/JT 2,84+0,20 3,0+0,20 2,6+0,12 2,8+0,15

Dochop, MMOIIB/TT 1,9+0,05 2,1£0,12 2,0+0,03 1,9+0,08

Bce momydueHHple B Tpoliecce OIBITa OMOXMMHYECKHE ITOKa3aTeld
MTOJTOTIBITHBIX KMBOTHBIX HAaXOIMJINCH B Tpenenax (pH3HOIOTHIecKoi HOp-
MelL. [Tokaszarenu mo KampIwio u Gocopy B KOHIIE OIBITa TaKKe COOTBET-
CTBYIOT HOPME, YTO YKa3bIBAE€T Ha OTCYTCTBHE HAapyLICHUUH MHUHEPAIbHOTO
obmeHa [8].

3axuouenue. [lonyyeHHbIEe NaHHBIE CBUJETENBCTBYIOT O TOM, YTO
Acuno buo-IIUT oka3biBaeT HOJNOKUTENBHOE BIMSHHUE HA TPHPOCT KHUBOM
MAacChl IOPOCAT MPH TOTPEOICHHH B KOJIMUecTBE 79 Ml Ha 1 KT KOMOMKOpMa.

HoBrbIli MOAKHUCINUTENhL HE BBI3BIBAET IATOJOTMYECKUX HW3MEHEHUHN B
OpraHM3Me JKUBOTHBIX, & B HEKOTOPBIX CIy4asiX CIIOCOOCTBYET CTaOMiIm3a-
MK OMOXMMHYECKUX TokaszaTeneil. Tawke nmpumenenue Acuno buo-I[UTa
OKa3bIBaET MOJIOKHUTEILHOE BIUSHUE HA HUHTEHCUBHOCTh MPOTEKaHUs METa-
OOJUTHYECKUX TIPOIIECCOB.
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Abstract. The aim of the study was to analyze maternal behavior of goats and
their offspring during the perinatal period, with particular attention to affiliate be-
havior and agonistic relation towards rest of the fawns and the herd. The research
was based on observations carried out in March 2013 on the farm “Nad Arem”,
located in the Warmia and Mazury voivodeship. The study comprised 4% of the herd
of goats which had a population of 230 pieces The primary criterion for the selection
of goats was possibility of observing the moment of birth. The selected goats and
their progeny were labeled, so that the observer could easily recognize them. The
study was divided into two stages: observation and analysis of animal behavior im-
mediately after birth and one week and two weeks later. During the observation it
was found that goats mainly gave birth in a standing position, in the morning. The
first step after giving birth was sniffing a young goat, and then the licking. Young
animals, after about 20 minutes from birth began to get up and seek contact with
their mothers. First sucking had place about 40 minutes after birth.

(ITocmynuna 6 pedaxyuio 02.06.2017 2.)

Introduction. Adaptation features of goats have made them an insepa-
rable human companion, especially in mountain and desert areas. Starting
from the time of domestication about 9000 years BC, when the main pur-
pose was to obtain meat and skins up to the present day, where goats were
specialized in the given type of use depending on human needs (Nowicki et
al., 1999). There are specialties such as milk, meat, wool, down and multi-
purpose use type. In African and American countries, emphasis is placed on
meat use and later on dairy products, which is why goats of multipurpose
use types are commonly used (mainly in North America). On the other hand,
Asia is dominated by wool, down and meat types, and slightly in milk. In
Australia, goats are bred on a small scale, mainly in the hobby aspect
(Niznikowski et al., 2007). In Europe dominates dairy use of goats. Also in
Poland this direction is leading.

According to research of Gtowny Urzad Statystyczny (GUS) goat
headage in Poland is falling. Whereas among consumers, there is an interest
in the so-called healthy, organic food, which positively affects the human
organism. Hence both milk and its products can successfully replace cow's
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milk, especially in the diet of people with milk intolerance (Milewski,
2010). Wojtowski (2013) states that the main races in Poland are White Im-
proved and Colorful Improved, respectively: 39.9% and 21.1% headage of
animals under control of milk performance. Except that goats are kept of
Saaneniska Goat and indigenous breed: Karpacka Goat, Kazimierska Goat
and Sandomierska Goat and also crossbreed goats. White Improved and
Colorful Improved goats and Saanenska Goat belong to the dairy direction
of use and the others represent the versatile usable type. In addition, in Po-
land there is an Alpine Goat with dairy use type (Niznikowski et al., 2007).
This breed, like the Saanenska Goat, is used to grading-up and improve the
milkiness of other breeds.

Literature Review. The concept of behavior is difficult to define une-
quivocally and exhaustively. There are many meanings of this word in the
scientific literature. Most of them describe “behaviors” as the behavior of
animals under certain conditions. Behavior can be defined as a link between
the environment and the organism, like also between the ecosystem and the
nervous system. The ability to observe and measure the behavior of animals
makes them valuable information about the behavioral characteristics of a
given species (Kaleta, 2007). Behavior as a zootechnical concept comes
from behaviour (behavior) and means behavior. In the twentieth century, the
concept of behaviorism was introduced, as one of the fields of research in
psychology, which deals with the analysis of the reactions of humans and
animals to external stimuli (Nowicki and Zwolinska-Bartczak, 1983).

Ethology (from greek ethics- custom, and logo- reason) deals with the
behavior of an animal or group of animals in a particular environment. This
is a science containing analysis and description of animal habits that are
specific to a species (Nowicki and Zwolinska-Bartczak, 1983; Kaleta,
2007). Etiology is also portrayed as objectivist science rejecting subjective
phenomena as well as those related to mental processes and limited to objec-
tive aggregations of the studied factors (Godzinska, 1997). Herd behavior
and social behavior explained by sociobiology and parental behavior (e.g.
letting for milking only by their own descendants in sheep) are one of the
most important objects of interest in ethology. Particular attention should be
paid to farmed animals in high-yield farms which are subject to strong
stressors and thereby display behavioral abnormalities that affect their via-
bility as well as production results (Kaleta, 2007). On the basis of the infor-
mation collected during the study and observation of animals, the character-
istic behavior of the species can be determined. They form a etogram, which
is an ordered list of types of behaviors and their forms according to function
(Kaleta, 2007).
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The division of types of behavior is varied. Some scientists believe
that various forms result from conditional and unconditional reflexes.
Wojtowski (2013) provides the following breakdown of animal behavior:
agonistic, affiliate, sexual, maternity, baby goats for theirs mothers, herds
and food. Kaleta (2007) divided the behavior of animals into: orientation
and navigation, movement and rest, excretion and comfort, food and anti-
predatory and social including: affiliate, agonistic, territorial, reproductive
and intercultural, exploration and fun, behavior based reasoning. In addition,
he also distinguished the disease behavior. In this thesis, the division was
modified according Kaleta (2007). Animals exhibiting tendencies to be
among individuals of the same species are defined as social entities and their
behavior as social. The decision to identify a particular species as a social
animal is made on the basis of detailed research. If the animals of the spe-
cies meet the conditions, like: establishing a hierarchy in a group, sharing
food, a constant composition of a group controlled by its members, etc., You
can talk about authentic social life (Kaleta, 2007). Goats are included in the
herd animals, each individual has a designated position in herd. In these
animals, there is a non-linear hierarchy where one or two plays dominate the
rest of the flock and one or two are completely subordinated (Gorecki,
2001).

A factor that favors domestication of wild animals was just the group
life. Knowing the behavior within a herd in farm animals is conducive to
better productive use. Creating production groups should be based on the
coherence of the flock, affiliate behavior and as little as possible leading to
aggressive behavior. The cooperation of a newly created group of animals
depends on the frequency of affiliate behavior involving contact with new
members, acceptance and hierarchy (Nowicki and Zwolinska-Bartczak,
1983). The research results shows that heavier goats enter first into the milk-
ing stations, but this is independent of the breed (Gorecki and Wojtowski,
2004). Goats, as animals living in social groups, tend to have affinity and
separation behaviors. The first type of behavior is manifested by maintain-
ing physical contact, mutual care, communication between individuals (e.g.
calling the offspring by the mother at the time of feeding) and having fun. In
turn, the second type is associated with agonist behavior, that is conflicts
and rivalry most often appearing between adults at the time of feeding (Szt-
ych and Wilczak, 2005; Kaleta, 2007).

Parental behavior is related to the rearing of offspring. Contemporary
behavioral sciences, and especially behavioral ecology, point to a broader
perspective on the contribution of the parent to the process. Parental care
begins at the physiological level, even before conception. The male also
participates in the process of creating female germ cells which, thanks to its
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presence may be larger with longer survival (Kaleta, 2007). Among animals
there is a specific interaction between parents and offspring. Parents have a
caring behavior, while young individuals exhibit behaviors demanding care.
The quality of parental care after birth in mammals and hatching in birds has
become the basis for nesting and precocial. In the first case the young are
unable to function independently and need constant care. In the second case
the young are born or hatched to a large extent educated and quickly become
independent. Among the mammals in the second group are hoofed animals,
which can be further divided according to two strategies of behavior. Spe-
cies that hide their offspring (they visit only at the time of feeding) and
those in which youngsters are able to follow their mother at a fast pace. (Ka-
leta, 2007). Nowicki and Zwolinska-Bartczak (1983) state that the mother's
parental motivation creates her behavior towards offspring, and that farm
animals (mammals and birds) are characterized by outstanding growth. The
maternal instinct is externalized even before the arrival of young. Female
ungulates (sheep, cows, mares) move away from the rest of the herd before
the onset of labor. Strongly developed maternity behavior provides good
young rearing (Yilmaz et al., 2012).

Goats are different from sheep in terms of maternity care. Goats, be-
long to the species that hides the offspring, so-called "hider", during grazing
leave their offspring within the first few days after birth. In the pre-labor
period, goats tend to isolate themselves from the flock, for proper maternity
care and for bonding with the goat. Maternity care in goats is determined
within four hours of childbirth (Yilmaz et al., 2012).

The aim of the study. The aim of the study was to analyze the behav-
ior of maternal goats and their offspring during the perinatal period, with
particular attention to affirmative and agonistic behavior towards the rest of
the kids and herd.

Material and methods. The study was conducted on the farm "Nad
Arem", which is located in the village of Kierzliny in the Warmia and Ma-
zury province, in the period from 01.03.2013 to 18.03.2013. A herd of about
230 alpine goats is kept on the farm. It is focused on milk production and
milk products manufactured within the farm.

Studies on behaviorism have been divided into two stages. At the first
stage, birth were observed from 1 to 4 March 2013, 8:30 - 15:00. During
that period 25 goats gave birth and they were numbered from 1 to 25. In the
second stage, the behavior of selected goats and their offspring was ob-
served on 08-11.03.2013 and 16-18.03.2013, from 9:00 to 15:00. Nine goats
were selected to close observation (number: 6, 7, 8, 9, 13, 14, 16, 17, 25).
The primary criterion for choosing these animals, out of 25 goats, was the
possibility of observing the moment of childbirth. Hours of observation of
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animal behavior were dependent on the time of their feeding. Feed was giv-
en twice a day, 9:00-9:30 (wheat bran and grass silage) and 12:00-14:00
(grass silage). Animals had unlimited access to water. Animals during the
experiment (winter) were kept in 350 m® goat house. The study was con-
ducted by direct observation. At the first stage of the study, the observation
was about childbirth and puerperium. While in the second stage, the study
involved goat behavior in a week and two weeks after childbirth. The re-
searcher measured time on the stopwatch and recorded the occurrence of the
behavior, then assigning them to certain types. Goats were observed in order
to find as many forms of behavior as possible.

Results and discussion. Among the flock of 230 animals, postnatal
observation was included in 4% (9) goat herds. During the observation on
01.03.2013 - 04.03.2013, 25 goats gave birth, of which 8 (36%) had twin
litters and 17 (64%) had single litter. The average body weight of the kids
was 3.12 kg. The highest body weight — 4.62 kg had a kid from single litter,
and the lowest weight — 2.06 kg had a kid from a twin litter. In both cases,
they were male. During this observation time, 12 females with an average
body weight of 3.01 kg and 21 males with an average body weight of 3.18
kg were born. The results are shown in Table 1.

Table 1 — Body weight of kids born in days 01.03 - 04.03.2013

N”i‘.ber of Kidding date Kids body weight | g0 ot the kids
ids (kg)
1 3,20 3
2 2,57 3
02 2,80 J
3 2,53 J
4 4,28 Q
5 4,02 3
6 01.03.2013 3,20 J
7 2,93 J
07 3,04 Q
8 3,17 3
08 3,48 Q
9 2,21 Q
09 2,19 Q
10 4,62 J
11 2,55 Q
011 2,67 Q
12 3,39 3
13 02.03.2013 2,97 3
14 3,08 Q
014 3,35 Q
15 2,99 Q
015 2,74 J
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16 429 J
17 3,30 3
18 3,31 ES
19 03.03.2013 2,06 K]
019 2,12 3
20 3,03 Q

21 3,81 K]
22 3,22 K]
23 04.03.2013 3,27 Q

24 3,01 J
25 3,51 a

The average body weight of kids from 9 mothers under the strict be-
havioral observation was 3.13 kg and was therefore close to the average
body weight of the kids from all 25 births. Among the observed 5 births
were single and the remaining were twin births. From 13 born kids there
were 6 females and 7 males. The heaviest male (4.29 kg) was from a single
litter, and the lightest female (2.19 kg) was from a twin litter.

Most of the observed births took place between 8:00 and 12:00 (61%),
the rest between 12:00 and 14:00 (39%). Similar results were obtained by
Ramireza et al. (1995) who showed that the majority of births (75%) oc-
curred between 10:00 and 18:00. More than 90% of goats were born be-
tween 6:00 and 18:00. This is also confirmed by the results of Pawlina and
Odrowaz (2000), which showed that 60% of goats were born in the morn-
ing.

From the 9 goats 8 gave birth in the standing position and 1 in the ly-
ing position. Kids were usually born in the head position. Second kid from
twin litter of goat number 8 was born by the breech delivery. The time be-
tween birth of the first and second kid was about 15 min. This was one of
the longest observed twin births and lasted 22 minutes and 14 seconds. The
longest single litter lasted 23 minutes and 7 seconds, while the longest twin
litter lasted 31 minutes and 22 seconds. The shortest births lasted: single - 9
minutes and 6 seconds and twin 6 minutes and 18 seconds. The birth time
was measured from the time of the labor (labor disturbance, mucus and
swelling, swelling or follicles) until the prolapse of the offspring. Average
duration of observed twin and single deliveries was 19 minutes and 58 sec-
onds and 11 minutes 47 seconds. In studies by Ramireza et al. (1995), long-
er delivery duration were observed. The average duration of twin deliveries
was 30 minutes and 36 seconds, and single delivery lasted 19 minutes and
49 seconds. Table 2 presents birth data from 01-04.03.2013.

Table 2 — Data of births observed in days 01-04.03.2013

Number | Type of
of goats | gestation

Hour of . Kids body
birth Sex of kids weight (kg)
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6 single 09:22 g 3,20
. 10:51 3 2,93

! twin 10:52 0 3,04
8 win 01.03.2013 13:06 4 3,17
13:21 Q 3,48

. 13:40 Q 2,21

o twin 13:44 0 2,19
13 single 09:35 g 2,97
. 10:26 Q 3,08

14 twin 02.03.2013 1033 0 3.35
16 single 08:53 g 4,29
17 single 03.03.2013 12:36 g 3,30
25 single 04.03.2013 11:39 4 3,51

Data about observations of the course of goats births are presented in
table 3. It shows that the first act after childbirth was sniffing the kid. This is
a very important activity because the mother recognizes her young by the
smell, and only in the second day the kids begin calling his mother. Sniffing
in the case of single births took place on average of 17 seconds, while in
twins litter average sniffing lasted 2 minutes and 21 seconds. According to
Ramirez et al. (1998) for single and twin births, the time between childbirth
and first sniffing lasted respectively 8 minutes and 7 seconds and 9 minutes
and 7 seconds. In present study it was found that sniffing the kids had place
average 1 minute and 21 seconds after the birth. The earliest sniffing had
place after 2 seconds from the end of childbirth, and at the latest after 6

minutes from the end of childbirth.

Table 3 — Results of observations of perinatal behavior of goats

Activities

s 8 Sniffing Licking First suction First steps
E < | Time from Time from | Time from S Time from S
€ £ g childbirth (h: | childbirth childbirth 2 g childbirth 2 kS
2918 min: s) (h: min:s) | (h: min:s) E 3 (h: min: s) = 3
6 1) 00:00:09 00:00:21 00:09:57 - 00:09:54 00:00:24
; Q 00:05:58 00:10:02 00:47:52 | 00:00:13| 00:16:53 00:00:29
1<) 00:09:50 00:11:25 00:49:12 | 00:00:12| 00:17:00 00:00:23
8 1) 00:00:02 00:00:07 00:27:28 | 00:00:32| 00:11:55 00:00:20
Q 00:00:08 00:05:24 00:29:16 | 00:00:24| 00:22:34 00:00:16
Q 00:00:02 00:00:05 00:16:50 | 00:00:21| 00:09:02 00:01:00
9
Q 00:00:05 00:01:03 00:12:47 | 00:00:26 | 00:09:03 00:00:30
13 | & 00:00:30 00:00:58 01:00:38 | 00:00:20 | 00:54:50 00:00:20
14 Q 00:00:03 00:00:05 00:34:19 | 00:01:11] 00:29:39 00:00:15
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00:00:05 00:04:39 00:44:15 |[00:00:30 ( 00:36:37 00:00:10

[OXy) NOXY F6)

16 00:00:14 00:00:16 01:59:11 | 00:00:08 | 00:59:21 00:00:14
17 00:00:09 00:00:11 00:41:02 - 00:23:47 00:00:23
25 | & | 00:00:21 - 00:41:00 |[00:01:00 | 00:08:57 00:00:20

The first licking took place average 2 minutes and 40 seconds after
birth. The longest time since childbirth to licking was 11 minutes and 25
seconds, and the shortest time was 5 seconds. The goat number 25 only
sniffed her kid, and then went away calling him. Odrowaz (1997) found that
the level of care depends on the time elapsed between birth and first licking.
More caring mothers licked progeny about 2-3 minutes after birth, and less
caring after 5-6 minutes. According to Wnuk (1995), the decisive moment
for creating the proper bond between mother and her descendant is the first
five minutes of life. This results from the studies in which kids taken from
their mothers shortly after birth (returned cleaned after five minutes) were
rejected. While conversely, kids taken from mothers after five minutes and
returned even after two hours were recognized.

After a few dozen minutes after birth (after average 23 minutes and 49
seconds) kids started to get up. The fastest was kid number 25 - he got up
after 8 minutes and 57 seconds after birth, the longest it took for a kid num-
ber 16 - 59 minutes and 21 seconds and kid number 13 - 54 minutes and 50
seconds after birth. Kids had average stand for 23 seconds. Kids from twin
litters had average got up after 19 minutes and 5 seconds after birth, and
from single litters after 31 minutes and 22 seconds. Obtained results are not
consistent with the observations of Odrowaz (1997), who noticed that kids
from single litters stands up faster (after about 12 minutes) than kids from
twin litters (after about 24 minutes). She also noticed that first to got up
were males and later females. Present study has shown a reverse trend.
Males got up about 6 minutes later than females (20 minutes and 38 sec-
onds).

Feeding took place approximately 41 minutes after birth. Females
started sucking after 29 minutes and 25 seconds from birth, and male about
20 minutes later. Twins began sucking their mother after average 32 minutes
and 45 seconds after birth, and kids from single litter after 54 minutes and
22 seconds. There were no differences at the beginning of the first suckling
of twins, as was in Sambraus and Wittmann (1989) study. At the time of
sucking, the kid was under the mother's belly, facing the head towards her
head, with the exception of kid number 16, who attempted to suck her moth-
er from her hindquarters. The average time taken for eating was 29 seconds.
Females sucked their mothers average 20% longer than males (26 seconds).
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Kids from twins and single litters sucked their mothers for average the same
time (29 seconds).

Conclusion. Based on the results of observations of perianal behavior-
al goat behavior, it can be concluded that:

1. Most births took place between 8:00 and 12:00.

2. Average time for twin and single births was respectively: 19
minutes and 58 seconds and 11 minutes and 47 seconds.

3. The first activity after childbirth was to sniff the kids.

4. The first laps of licking kids by their mothers occurred on average
2 minutes and 40 seconds after birth, and feeding after another 38 minutes.

5. The kids got up after about 30 minutes.

In conclusion, it can be stated that Alpine Goats show high activity
during the perinatal period. This applies to both mothers and their kids. This
should be taken into account when planning animal management conditions.
Their welfare must be maintained at the right level.
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Abstract. The aim of the work was an analysis of chosen milk usability indica-
tors of herd of cows kept in a freestanding barn, in which the Lely Astronaut A4 type
robot was installed together with a specialist software and QWES-HR device used
for registration of feed belching from reticulum to the mandible as well as length of
rumination of Polish Holstein-friesian cows. The research was performed in the herd
consisting of 62 dairy cows of an average performance of about 9463 kg of milk. The
animals were fed with full dose TMR which consisted of: haylage, corn silage, straw,
cereal meal, rapeseed meal, soy and mineral-vitamin additives. Milking was per-
formed with the use of LELY ASTRONAUT A4 robot. Each cow had a QWES-HR
transponder hanging on the neck which registered neck muscle movements which
were responsible for mandible movements thus showing daily rumination length.
Three study groups of the examined cows based on rumination length were created
i.e. KP group (rumination length below 400 minutes), SP group (from 400 to 500
minutes) and DP group (over 500 minutes). In the research it was shown that the
average rumination length of cows of KP group was 336 min/day; SP group - 422
min/day and DP group - 514 min/day. It was also proven that as rumination length
increased their daily performance increased as well from 26,95 kg (KP group) to the
31,20 kg (DP group) level. Small changes also concerned components content,
which was mirrored in dry weight which was highest in DP group (13,27%). Casein
content was highest in cows with the shortest rumination length i.e. in KP group and
was 2,72%. Urea in all groups was on the similar level of about 300 mg/l proving
little impact of rumination length on its content. The share of protein in feeding dose
is of higher importance here. The connection between the age of first calving and the
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length of rumination was reported. Cows beginning their use at the age of 941 days
were characterised by the shortest rumination (KP group), whereas at the age of 837
days (DP group) the longest. It was noticed that the time spent on rumination de-
creased as lactation time progressed reaching its highest level at the beginning
phase of lactation. Cows in the 96" day of lactation showed the longest rumination
length per day (492 minutes), highest milk performance per day reaching 33,78 kg
which was 1,38 kg of milk higher than the average achieved in group A. The de-
crease in performance and content of components appeared in cows at over 150"
day of lactation. In the study it was also shown that multiparous cows (3D lactation)
were characterised by the longest, whereas primiparous by the shortest (421
minutes) rumination length. Cows in second lactation were characterised by the
highest milk performance (30,71 kg of milk). The impact of rumination length on the
length of calving interval was not proven as it was similar in each of the groups and
amounted about 383 days.

(Ilocmynuaa 6 pedaxyuro 02.06.2017 2.)

Introduction. Rumination is a highly essential element influencing
roughage feed digestibility collected by cattle. Rumination should be unin-
terrupted, proceed in such a way that the feed content which got into the
rumen after some time gets to the mandible, through the reticulum, in order
to be grinded with molar teeth. Crushing of feed into small parts increases
the area of impact of rumen bacteria and produced by them enzymes, thus
improving and increasing the speed of feed intake digestion. The next task
of rumination is to increase saliva production level, which neutralizes acids
produced during fermentation in rumen. A proper rumination decides of
health and is an evidence of good comfort of cows.

Rumination is an inseparable element of proper functioning of dairy
cows. Throughout a day healthy cow lies for 12-15 hours, including about
10 hours during which it should ruminate. The next 4-6 hours it spends con-
suming feed and rest of the time is connected to different activities such as
milking or accessing the feeding table. Rumination process can be divided
into several phases lasting from 30 to 60 minutes. The most often, 10-17 of
such phases can be distinguished during a day. In each of them 30 to 60 cy-
cles of single “boluses” of rumination appear, each lasting 40-60 seconds.
The lowered length of rumination can lead to many problems connected
with animal health [Kowalski 2010]. Proper rumination is assessed by
measuring the time which cow spends on this activity, as well as length and
number of cycles throughout the day. Conditions in which the cattle is kept
have a significant impact on the quality of rumination. Cows ruminate much
better when lying. Due to this fact, it is needed to allow them access to
couching-places as well as their appropriate area. Too excessive stocking of
animals in a barn is undesirable [Kowalski 2014].
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An appropriate nutrition and length of resting are both significant fac-
tors influencing proper rumination process. Health disorders which appear
interrupt this process [Kowalski, 2010].

Thanks to rumination process monitoring it is possible to easily and
simply asses healthiness of cows looking at the appearances of some meta-
bolic disorders, especially in the so-called transitional period, as well as
diagnose different diseases for example mammary gland inflammation
(mastitis). Early diagnosis is very important as it recognizes subclinical
forms of diseases and thanks to the fast therapeutic effect it minimizes loss-
es caused by clinical forms of diseases allowing cow to regenerate faster
[Kozlicki, 2015].

Application of inappropriate feeds, of inappropriate composition has a
negative impact on the survivability process. Physical structure of feeding
dose, in which the main element is the amount of structural fiber which
stimulates salivary glands in order to produce the highest amount of saliva,
is important as well, During a proper feeding and rumination process cow
can produce about 60 liters of saliva which is an ideal buffer for the rumen.
Buffering contributes to maintaining of proper rumen acidity, preventing
acidosis and lowering chance of the laminitis [Kowalski, 2010].

Throughout a day a cow should spend 400-600 minutes (about 10
hours) ruminating. The best time to ruminate is the couching-area resting
time, where cows rest lying down at the same time making chewing mandi-
ble movements. It has a practical dimension as both of these activities are
performed at the same moment. If cows ruminate while standing, their wel-
fare may be interrupted [Lewandowski, 2014].

Monitoring of the age of cow activity is possible thanks to individual
transponders located on the neck of each animal, which are used for identifi-
cation and automatic registration i.e. of their movement activity and rumina-
tion length, thus enabling breeder to look into the reproduction state, cow
wellbeing and analysis of their health [Lewandowski 2014].

At the moment on the market there are two devices which monitor
such parameters as length of rumination or movement activity are available,
as SCR Heatime HR System as well as additional device for Lely Astronaut
A4 milking robot — the QWES HR. The SCR Heatime HR system consists
of the terminal, sensor, collar and basic unit. The terminal consists of a
touch screen and light alarm. Terminal processes data from sensors of the
basic unit (BU) installed on the farm. Thanks to the advanced algorithm,
with no need to use computer system, it presents reports and charts helping
to increase work effectivity and certainty while making decisions. Sensor is
permanently placed on the collar and monitors rumination, movement and
its intensity, saving it to microcellular memory of 2 hour-capacity, thus
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guaranteeing precise estrus recognition and health status monitoring. Sensor
is equipped with 12 pieces of microcellular memory and each can store data
up to 2 hours allowing for 24-hour data storage. Collar consists of the belt,
sensor and counterweight. Sensor is placed on the left side of the upper part
of the neck.

Basic unit — receives information from sensors and forwards it to the
system several times per hour and thanks to this system is constantly updat-
ed, no matter where the cow is. Basic unit can also forward data to sensors
which enables updating the software and different advanced functions, pre-
dicted in the future.

Collected results are forwarded through system and described in the
form of reports as well as charts. For each cow a separate report or chart is
assigned thus enabling early cattle breeding problem recognition. The de-
vice is also equipped with a mobile system allowing supervision as well as
access to all of the information concerning herd in every place by installing
special application on the mobile phone or tablet.

SCR Heatime HR system enables early estrus recognition and decreas-
es rate of quiet estruses, what increases insemination effectivity. By in-
creasing reproduction indicators it increases dairy efficiency, allows to solve
health issues early thus lowering costs of veterinary tasks. As an effect it
improves farm effectivity and facilitates making important decisions
[http://www.scrdiary.com 14.12.2016].

The next device is Qwes — HR. It is an additional device of LELY
ASTRONAUT A4 robot, specifically these are the transponders hanging on
the neck, on the collar, so that the sensors in them are able to detect neck
muscles movement without any problem. The structure of this device is very
similar to the earlier one, although it does not have terminal that enables us
to review all parameters assigned to one cow without using computer sys-
tem. The information concerning rumination or movement activity is saved
in 2-hour blocks and then forwarded to the computer system. Special pro-
gram prepares separate reports as well as charts for each cow and sums up
results collected from one herd and calculates their means. Collected data is
then compared to earlier results. When results decrease below a certain limit
system signalizes it instantly [https://www.lely.com/pl/ 14.12.2016].

Inappropriate access to couches as well as their insufficient quantity
prolongs standing time of cows and as a consequence can lead to hoof dis-
eases and to a decrease in time spent on rumination. In addition, it leads to
an increase in cortisol level in blood. Higher cortisol share in blood appears
in stressful situations. As an effect dairy efficiency decreases and mammary
gland problems can also start appearing [Chromkowska and Oprzadek
20186].
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Rumination is majorly dependent on the amount and quality of applied
feeds. Many factors connected to used feeding have an impact on length of
rumination. Higher share of fiber feeds increases intensity of rumination
while higher share of concentrated feeds decreases the rumination activity.
A significant element impacting the length of life in dairy cows is a proper
fragmentation of feeds. Excessive fragmentation causes a decrease in secret-
ed and transported to rumen saliva. As a consequence it leads to a bad buff-
ering of rumen content. Therefore, it may lead to rumen acidosis caused by
pH decrease of rumen content. Rumen acidosis results in economic losses
connected to a lower milk production, decrease in life longevity as well as
costs of animal treatment [Gotebiewski 2014].

Nowadays, as a result of years of breeding work, a high efficient cow
“appeared” which demands high amount of concentrated feeds in order to
allow its high productivity. It is then needed to provide a suitable amount of
energy through a proper amount of structural fiber [Kowalski 2010]. The so-
called “effective fiber” stimulates the animal to ruminate. Inappropriate
amount of effective fiber in dose may lead to laminitis, subclinical acidosis
as well as lowered content of fat in milk [Beauchemin and Yang 2006].

Shortened time of rumination appears when a cow is in estrus. At
about 2 days before estrus the decrease in rumination rate can be clearly
seen. It is connected to the stress which decreases the amount of feed intake
by a cow due to a decrease in appetite. In accordance to the research in four
farms in Hesse it was shown that cows which showed a decrease in rumina-
tion throughout the estrus had its parturition interval decreased as well,
which was not observed in cows that had its rumination time decreased
slightly during estrus. It was also reported that the highest decrease during
rumination in estrus appeared in young cows. The reason for this could be
an increased number of secreted estrogens in this period that lead to a disap-
pearance of appetite. Usually, the rumination time came back to normal 1
day after insemination [Hoy 2012].

The aim of the work was an analysis of chosen dairy use indicators of
cow herd kept in a freestanding barn, in which the Lely Astronaut A4 type
milking robot was installed together with the specialist software and the
QWES-HR device used for registration of feed belching from reticulum to
mandible, as well as the length of rumination of Polish Holstein-Friesian
COWS.

Materials and methods. The research was conducted in the individual
farm belonging to Piotr Magdzinski. The farm is located in a small town
near Biezun, Zuromin county. In 2002 a barn for 65 cows with an average
efficiency of about 9500 kg of milk was built. The new freestanding barn of
21x45m dimensions is destined for cows kept in the alcove system all year
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round. The floor in this building is grated and couching places are found on
one side of the barn only. Milking is performed automatically by the in-
stalled milking robot. The average milking frequency is 3-4 times a day.
Animals are fed with a full dose TMR. The content of TMR is: haylage,
corn silage, straw, cereal meal, rapeseed meal, soy as well as mineral-
vitamin additives. A part of cows’ herd is located in an old barn of 18x32m
dimensions and kept in the alcove-pasture system. There is also a specially
added room of 9x10m dimension destined for the De Laval “fish spear” 2x4
type milking hall, where milking is performed twice a day.

In 2003 LELY ASTRONAUT A4 milking robot together with QWES-
HR device was installed in the new barn. Robotized milking system is an
ideal solution for herd management as well as fast monitoring of many fac-
tors which are necessary in a properly managed dairy cattle herd. LELY
ASTRONAUT A4 robot has a positive impact on cows health and their
wellbeing. The cow reaches the milking box with no obstacles and its moves
are not restricted. The device guarantees pre- and after-milking hygiene.
Before the start and after milking teats, as well as teat buckets are carefully
disinfected.

The QWES-HR device - the transponder, which is precisely placed on
the cow’s neck so that it can analyze neck muscle movements which are
responsible for mandible movement. Transponder is equipped with a sensor
which registers and saves such parameters as: movement activity and rumi-
nation length. The collection of data on movement activity allows for an
earlier estrus detection, thus increasing insemination efficiency. The possi-
bility to control rumination length of a cow throughout the day signals the
early appetite-connected or dairy efficiency problems. The QWES-HR sys-
tem collects and saves data every 2 hours, which are then forwarded to the
computer. The installed computer software prepares a separate chart for
each cow, that is why it is possible to collect current information about any
animal [http://centrumrolnictwa.pl/robot-udojowy-lely-astronaut-a4/
28.11.2016].

Studies were conducted in the period from 28" of August to 15" of
September 2016. Their aim was to analyze achieved reports of rumination
length against chosen milk parameters. The herd of 62 cows was divided
into three groups basing on rumination length in a day:

e KP group (below 400 minutes)

e SP group (400 — 500 minutes)

e DP group (over 500 minutes)

The aim of rumination length was to assess the impact of such indica-
tor on chosen milk parameters (fat, protein, dry weight, lactose, casein,
urea). The other usability features such as: calving interval, the age of first
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calving, daily milk efficiency [kg] as well as sequence and lactation day.
Four groups of cows were separated basing on the lactation phase:

e Group A — (6-50 days of lactation)

e Group B — (51-150 days of lactation)

e Group C - (151-300 days of lactation)

e Group D — (over 300 days of lactation)

Used cow division with the age of cows taken into account allowed to
specify 3 groups:

e Group 1 — (I lactation)

e Group 2 — (Il lactation)

e Group 3 — (Il lactation)

The arithmetic means (LSM) were calculated as well as standard devi-
ations (Sd). It was all presented in appropriate tables.

Results and Discussion. In Table 1 the usability indicators were pre-
sented depending on the length of rumination of cows which were in KP, SP
and DP groups. In the KP group, which had the lowest rumination length
per day of less than 400 minutes, the observations covered 10 cows, in
which the shortest rumination length was 279 minutes, whereas the longest
386 minutes. The average rumination length in this group was 336 minutes.
Those cows produced averagely 26,96 kg of milk per day with 3,9% fat,
3,53% protein, 4,77% lactose and 2,72% casein content. The dry weight of
milk components was 12,71%

Table 1- Chosen usability indicators in dependence on length of rumi-
nation
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Chosen usability indicators in dependence on the length of rumination
per day by SP group cows, thus of rumination length in compartment be-
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tween 401 to 500 minutes (Tab. 1), showed that the average rumination
length of cows in the same group was 422 minutes. The observations cov-
ered 11 cows in which the lowest rumination length was 393 minutes,
whereas the highest 443 minutes. Those cows produced 1,77 kg of milk
more per day than those from KP group. The content of milk components in
this group was as follows: fat (3,96%), protein (3,45%), lactose (4,80%),
casein (2,64%). Dry weight content was higher in this group of cows as
well, in comparison to KP group and amounted 13,13%.

DP group, which was the one with the highest rumination length
amounting over 500 minutes, consisted of 40 cows, in which the shortest
rumination length was 457 minutes, whereas the longest 607 minutes. The
average rumination length of cows in this group was 514 minutes (Tab.1).
Those cows produced 2,48 kg of milk more per day than those from SP
group and 4,25 kg more than cows from KP group. Milk components con-
tent in this group was: fat (3,78%), protein (3,45%), lactose (4,80%), casein
(2,65%) and dry weight (12,86%).

The studies showed that as the rumination length increased their daily
efficiency increased as well from 26,95 kg (KP group) to the 31,20 kg level
(DP group). However small changes concerned milk components content
which were mirrored in dry weight that was the highest in SP group
(13,13%), casein content was highest in cows of the lowest rumination time
i.e. KP group and amounted 2,72%. Urea was at the similar level (about 300
mg) proving the low impact of rumination on its content. The content of
protein in the feeding dose was of higher importance in this case. The con-
nection between the age at the day of first calving and length of rumination
was noticed. Cows starting their use at the age of 941 days were character-
ised by the shortest rumination (KP group), whereas at the age of 837 days
the longest (DP group).

In Table 2 chosen usability indicators and length of rumination of
cows in dependence on the lactation phase were presented. Group A con-
sisted of 7 cows in the lactation period from 17 to 48 days. Averagely, those
cows were in the 33" day of lactation. The average rumination length of
those cows was 476 minutes, so it was within the average rumination length
of the examined cows. The animals in this phase produced averagely 33,78
kg of milk per day with 3,80% fat, 3,16% protein, 4,89% lactose and
12,62% dry weight content.
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Table 2 — Chosen usability indicators and length of rumination in de-
pendence on lactation phase.
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Group B consisted of 22 cows in lactation phase from 52 to 140 days.
Averagely, those cows were in the 96" day of lactation, the average length
of their rumination was 492 minutes so it was similar to the period of the
longest rumination length. Cows of this group were characterised by daily
milk performance of 32,40 kg. Such performance was 1,38 kg lower than
the average achieved in group A. Fat and lactose content, as well as dry
weight in milk of B group cows were also lower in comparison to group A
animals.

Group C consisted of 19 cows in the phase from 151 to 300 days of
lactation. Their average milking phase was 207 days of lactation, whereas
the average length of rumination per day was 451 minutes. Hence it follows
that as lactation progressed, rumination length decreased. Cows in this phase
produced 27,82 kg of milk per day in average with 3,8% fat, 3,63% protein,
4,77% lactose, 2,80% casein and 13,08% dry weight content.

In the last group (group D) there were 6 cows in the lactation phase
from 320 to 376 days. Averagely, those cows were in the 342"™ day of lacta-
tion (Table 2). Their average rumination length was 423 minutes, so it was
the lowest of all the examined lactation phases. Cows of this group were
characterised by the lowest milk performance per day amounting 22,81 kg.
However, the components and dry weight content (apart from lactation) was
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highest in this group and was: 4,10% fat, 3,84% protein, 4,53% lactose,
2,95% casein and 13,34% of dry weight.

The time spent on rumination decreased as lactation progressed, being
the highest from 51-150 days of lactation. Cows in the 96™ day of lactation
showed the longest rumination length per day (492 minutes). The decrease
in performance and content of components appeared in cows below 150"
day of lactation.

In research it was also presented that the longest rumination length
was showed by multiparous cows (3D lactation), whereas the shortest by
primiparous cows (421 minutes). Cows in the 2" lactation were character-
ised by the highest (30,71 kg of milk per day) milk performance, however.
The impact of rumination length on parturition interval was not proved, as in
all groups it was on the similar level and amounted about 383 days.

In Table 3 chosen usability indicators in dependence on the order of
lactation were presented. In group 1 eleven cows being in the first lactation
were under observation and it was their 126" day of lactation. At the time,
the average rumination length in this group was 421 minutes, so it placed
itself in the range of medium rumination length of the examined cows. The
average milk performance was 26,12 kg, whereas content of individual milk
components was as follows: fat (3,98%), protein (3,44%), lactose (4,84%),
casein (2,65%), dry weight (13,07%).

Table 3. Chosen usability indicators and length of rumination of cows
in subsequent lactations.
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a,b-p<0,05

In group 2 there were 26 cows in the second lactation; the average day
of lactation was 127 days here. The average rumination length in this group
was higher in comparison to group 1 and amounted 469 minutes. This group
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was characterised by the highest milk performance; the average milk pro-
duction was 30,71 kg, so it was 4,59 kg of milk higher than group 1 result.
The milk components content was as follows: fat (3,79%), protein (3,49%),
lactose (4,81%), casein (2,68%), dry weight (12,89%).

Group 3 consisted of 23 cows in 3™ and later lactations. Averagely,
those cows were in their 152™ day of lactation (Table 3). The average rumi-
nation length here was 481 minutes, thus it was the highest of all the ana-
lysed groups. Daily milk performance was averagely 29,70 kg, whereas con-
tent of individual components in this group was lower than earlier groups
and looked as follows: fat (3,72%), protein (3,4%), lactose (4,75%), casein
(2,64%), dry weight (12,78%).

Performed analysis shows that as the age of cows increased, the time
spent on rumination increased also from 421 min/day (gr. 1), to 481 min/day
(gr.3). The highest milk performance appeared in cows in 2™ lactation, with
the average performance of 30,71 kg of milk. It was also observed that as
lactation progressed fat content in milk decreased slightly from 3,98%
(gr.1) to 3,72% (gr.3) and a small decrease in lactose level was also noted.
Dry weight was characterised by a higher decrease, which as lactation pro-
gressed decreased by 0,29%.

Summary. In the research concerning rumination length in dairy cows
it was shown that the increased rumination length had a positive impact on
good milk performance. It appeared as follows: with 336 minutes of rumina-
tion per day the daily milk performance was 26,95 kg, with 422 min/day —
28,72%, increasing to the level of 31,20 kg of milk with 514 minutes of ru-
mination per day.

The urea level was similar in each of the groups (about 300 mg/l),
proving that the rumination length has a small impact on its content. Larger
share of protein in the feeding dose is of higher importance here. The con-
nection between the age at the day of first calving and rumination length
was also noticed. Cows beginning their use at the age of 941 days were
characterised by the shortest rumination and at the age of 837 days the high-
est. The time spent on rumination decreased in subsequent phases of lacta-
tion and was shortest at the 342 day of lactation, amounting 423 minutes. A
decrease in performance and content of components appeared in cows over
the 150" day of lactation. In research it was also shown that the longest ru-
mination length appeared in multiparous cows (481 min/day) and the short-
est in primiparous cows (421 min/day). Whereas, the highest milk perfor-
mance (30,71 kg of milk per day) appeared in cows in 2™ lactation. The
impact of rumination length on the length of calving interval was not proven
as it was similar in each of the groups.
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In summary, it can be assumed that the assessment of activity and
length of rumination process allows breeder to determine milk usability in-
dicators of owned herd and is a basis to match rumination length with
threats of some metabolic disorders. Breeder analyses the so-called “rumina-
tion quality” of his cows and can determine if their health condition is prop-
er. Such state has a beneficial impact on cow productivity, decreases treat-
ment costs thus allowing to avoid financial losses connected to milk produc-
tion.
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Introduction. Spermatozoa are highly specialised cells that evolved
for the particular purpose of fertilisation and left with only the most essen-
tial structures. Having eliminated most of their cytoplasm they lost the abil-
ity to transcribe genes. The functional transformation of spermatozoa, which
occurs after they are released from the germinal epithelium of the testes,
depends almost entirely on changes in their proteome composition (Swagen
et al., 2015). Understanding the biochemical processes associated with an
oocyte fertilization and knowledge about the structure and function of spe-
cific substances participating in these processes are crucial for the develop-
ment of biotechnological methods of improving the animals and humans
reproduction (Mogielnicka-Brzozowska, Kordan, 2011).

Aim of the study. The aim of our study was to isolate and identify
phosphoproteins derived from stallion semen preserved in a liquid state.

Proteome of mammals seminal plasma. Seminal plasma components
are considered to be vital factors involved in capacitation (Kratz, Achcinska,
2011). The differences in seminal plasma composition are results of individ-
ual proteins profiles and changes in gene expression. Moreover, these fac-
tors are especially taken into consideration during evaluating of semen qual-
ity. Total protein content in semen of different mammalian species ranged
from 10 to 60 mg/ml. Most of the seminal plasma proteins regulate the func-
tioning of sperm cells, increase tolerance of female reproductive system on
presence of spermatozoa and participate in implantation process (Rodriguez-
Martinez et al., 2011). The result obtained by Frazer and Bucci (1995)
demonstrate the positive correlation between seminal plasma composition
and the success of fertilization with semen obtained from chosen individu-
als. Proteome of seminal plasma is mainly determined in boar, bull, mice,
rat and human.

Proteome of stallion semen. The total protein content in stallion se-
men amounts to 10 mg/ml on average (Topfer-Petersen et al., 2005). Ascer-
tained proteins of stallion semen are designated with abbreviations from
HSP-1 to HSP-8. Mentioned proteins are compounds in the range of 14 kDa
to 30 kDa of molecular weights. All, except HSP-4, are bound to the sperm
surface, and form multi-protein aggregates. Low molecular weight proteins
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HSP-1 and HSP-2 are synthesized in the seminal vesicles and comprise
about 70-80% of total proteins found in seminal plasma. Low molecular
weight polypeptides belong to a relatively small group of proteins called Fn-
2 and they are equivalents of heparin binding proteins (BSP) in bull. HSP-1
and HSP-2 exist as an oligomers with molecular weight of 90 kDa which
can link to heparin or as a monomer which cannot. Furthermore, mentioned
compounds have a capability of interacting with plasmalemma phospholip-
ids and thus playing an important role in capacitation process (Frazer and
Bucci, 1996). To the Fn-2 proteins family there is also included a high mo-
lecular weight protein called EQ-12 which originates from epididymis. Dur-
ing the epididymal passage and the time of ejaculation spermatozoa are
,,coated”” with all above-mentioned proteins (Topfer-Petersen et al., 2005).
Another group of proteins normally occur in stallion seminal plasma are
these from CRISP (cysteine-rich secretory proteins) family. These proteins
with molecular weight of 25 kDa contain 16 cysteine residues and are locat-
ed in the central part of the acrosome and sperm tail. Their main task is to
protect the spermatozoa from premature capacitation in the female reproduc-
tion duct. The study made by Reinke et al. (1999) showed a positive correla-
tion between presence of CRISP-3 protein and stallion fertility. It also ex-
hibited a lack of protein CRISP-2 expression among infertile stallions.
Form the third group of proteins present in stallion semen. They are multi-
functional proteins, consisting of 110-133 amino acids and at least 2 disul-
fide bonds. Spermadhesins have been identified in human, boar, bull and
stallion semen. So far these proteins indicate capability of binding to hepa-
rin, proteinase inhibitors, phospholipids and carbohydrates (Topfer-Petersen
etal., 2005).

Research conducted by Swagen and Aitken (2014) demonstrated 67
proteins which can act as potential players in the interactions between sper-
matozoa and the extracellular environment. Among these polypeptides there
can be found number of receptor/signalling proteins, chaperones, phospho-
proteins and possible decapacitation factors; selected proteins of interest are
listed in Table 1.

Mammals phosphoproteome. The reaction of phosphorylation and
dephosphorylation of proteins is one of the most common posttranslational
modification and it affects approximately 30% of all proteins of animal or-
ganisms. Phosphorylation regulates the activity and function of the polypep-
tides. Phosphorylated proteins acts as the regulators of cell activity, control
their metabolism, growth or the “death path”, called apoptosis (Delom and
Chevet, 2006).
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Table — Swagen and Aitken (2014)
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Special attention in the field of phosphorylation and dephosphoryla-
tion processes occurring in the male reproductive system is paid to their role
in capacitation, acrosome reaction and sperm maturation. Phosphorylation
of tyrosine residues of the sperm tail induces the hiperactivation of sperm
as a result of which the cells acquire the ability to move and penetrate the
oocyte. Phosphorylation of tyrosine residues of sperm proteins in other spe-
cies like human, rabitt and rat was ascertained in 1991 (Naz et al., 1991).
Previous studies ascertained also a positive correlation between phosphory-
lation of tyrosine, threonine and serine residues and spermatozoa activity,
their ability to undergo a capacitation, acrosomal reaction and binding to
zona pellucida (Naz 1996, Kalab et al., 1998).

For the first time the presence of phosphoproteins in mammals semen
was demonstrated by Leyton and Saling (1989) in mouse sperm. In men-
tioned research by use of antiphosphotyrosine antibodies there were identi-
fied phosphoproteins with molecular weights of 52, 75 and 95 kDa. There
was also demonstrated correlation between 95 kDa protein and the process
of sperm capacitation and interaction with zona pellucida. Research carried
out on mouse sperm showed that the proteins that act as chaperonines, locat-
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ed in the plasmalemma of sperm tail, such as endoplasmin (erp99) and heat
shock protein 60 (Hsp 60) are phosphorylated. These proteins enable the
spermatozoon to recognize zona pellucida of an oocyte, and thus enhance
the success of fertilization (Kalab et al,. 1998). Some research have con-
firmed the relationship between the tyrosine residues phosphorylation of the
spermatozoa proteins and the sperm capacitation in mouse. It has been
shown that CAMP-dependent tyrosine Kinase is involved in this process.
Similar relationships were found in the sperm of a human, bull, hamster and
stallion (Bailey et al. 2005).

Studies concerning phosphorylation and dephosphorylation processes
of proteins present in male reproductive system will determine biochemical
changes during semen preservation. Because of growing interest in the us-
age of storage semen in mares artificial insemination there is a vital need for
analysing biochemical parameters of preserved spermatozoa as well as in-
teractions declining between sperm cells and seminal plasma.

Material and methods. Semen was collected from 4 warmblood stal-
lions using a Missouri artificial vagina (Minitube Australia, Ballarat, VIC,
Australia) in breeding and non-breeding season. Individuals were Polish
Half Bred Horses, aged between 10 and 20 years. Samples of spermatozoa
were retrieved both from fresh and diluted in EquiPro (MiniTube, Germany)
semen extender.

Semen at first was diluted to 30 x 10° spermatozoa and stored in 5°C
temperature for three days (approx. 72 h). Samples of 1 ml volume from
each day of preservation (DO, D1, D2, D3) were centrifuged at 8 000 x g for
10 min at 24°C. Obtained supernatants were transferred into new tubes
whereas the pellets of spermatozoa were diluted in RIPA buffer (Radio Im-
munoprecipitation Assay Buffer, 50 mM Tris-HCI, 150 mM NaCl, 1% Tri-
ton X-100, 0.5% sodium deoxycholate, 0.1% SDS, pH 8.0). After 24 hours
of incubation at +5°C sperm extracts were centrifuged at 10 000 x g for 10
min at 24°C, supernatants were collected and frozen for further analysis at -
20°C.

Phosphoproteins isolation. Phosphoproteins were isolated both from
seminal plasma and sperm extracts using affinity chromatography with im-
mobilised Fe** ions on PhosSelect Iron affinity gel (Sigma-Aldrich, USA)
according to the manufacturer’s protocol.

1D-PAGE electrophoresis. Probes were separated on a 12% poly-
acrylamide gel in the presence of sodium dodecyl sulphate (SDS) using
Tris-glycine-SDS buffer (pH 8.3) according to Laemmli (1970) in Mini-
Protean Il apparatus (Bio-Rad, USA). At first, samples were pre-heated at
95°C for 5 min in the presence of loading buffer (2% SDS, 5% B-
mercaptoethanol, 125 mM Tris-HCI, pH 6.8) in a thermostat Thermo Block
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TDB-125 (Biosan, Poland). On a single gel path 20 pl of sample solution
was applied. Precision Plus Protein Standard (Bio-Rad, USA) served as mo-
lecular weight standards. After electrophoresis gels were stained with Coo-
massie Brilliant Blue R-250 for 24h, then destained with a buffer (5%
CH;COOH, 7% CH3;0H). Gels were then analysed in Multi Analyst pro-
gramme (Bio-Rad, USA). Selected fractions were cut out with a scalpel and
hydrolysed using Trypsin Gold, Mass Spectrometry Grade (Promega, USA)
according to the manufacturer’s protocol.

Mass spectrometry analysis. Digested polypeptides were spotted
(1.0ul) onto MTP 384 Polished Steel TF Targets and overlaid with 1.0 pl of
matrix solution containing 5 mg ml™" o-cyano-4-hydroxycinnamic acid
(Bruker Daltonics, Bremen, Germany) in 50% acetonitrile and 3% trifluoro-
acetic acid. Proteins were identified with the Autoflex 11l Smartbeam
MALDI-TOF/TOF mass spectrometer (Bruker Daltonics, Bremen Germany)
equipped with a laser SmartBeam Il (355 nm, Bruker Daltonics, Bremen,
Germany) and FlexControl software v. 3.3. (Bruker Daltonics, Bremen,
Germany) using technique PMF (Peptide Mass Fingerprinting) and partial
sequencing method LIFT. To identify the proteins obtained mass spectra
were compared with those from the database using Mascot v. 2.4 (Matrix
Science, Boston, MA, USA).

Results. Our studies showed individual variation in the phosphopro-
teins profiles isolated from sperm extracts and seminal plasma of stallion
semen. It has been demonstrated that storage of stallion semen in the liquid
state induces variations in the phosphoprotein content in both seminal plas-
ma and spermatozoa. Our survey also affirmed the presence of 20 phospho-
proteins fractions isolated from seminal plasma and sperm extracts with
molecular weight from 10 to 70 kDa. The mass spectrometry analysis of all
peptides obtained from seminal plasma showed their similarity to: kallikrein
(21,9 kDa), equine serum albumin (70,3 kDa) and paladin (25 kDa). Phos-
phoproteins isolated from sperm extracts showed similarity to: endoplasmin
(32 kDa), Hsp 90 f member 1 (76,4 kDa) and cytochrome b-c1 complex (23
kDa). All of these proteins are involved in the proper functioning of the
male reproductive system and play an important role in the processes of
capacitation and acrosome reaction. Compatibility factor of kallikrein chain
was 25% and obtained score was 93. Studies conducted by Calvete et al.
(1994) showed similarity of HSP-6 and HSP-8 to various isoforms of kal-
likrein, which is a protein homologous to human PSA (prostate specific an-
tigen). Compatibility factor of equine serum albumin chain amounted to
16% and obtained score was 114. Kasperczyk et al. (2014) confirmed a
positive correlation between calcium concentration and higher levels of
seminal plasma albumin in human semen, which resulted in better sperma-
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tozoa motility, capacitation and response of sperm antioxidant system.
Compatibility factor of paladin chain was 11% and obtained score was 91.
Studies carried out on rats and mice demonstrated the presence of paladin in
the testes. It occurred nearby Sertoli cells. The probably main task of pala-
din is to ensure proper transport of spermatocytes to the light of the seminal
tubules during their maturation in epididymis (Niedenberger et al., 2013).
Endoplasmin’s chain compatibility factor was 21%, obtained score was 132.
This protein is linked to the sperm surface. Tyrosine residues phosphoryla-
tion of mentioned polypeptide along with heat shock protein 60 (HSP 60)
ends in spermatozoa ability to recognize the zona pellucida. Endoplasmin
was localized by immunofluorescence on the surface of the mouse sperma-
tozoa (Asquith et al. 2004). Cytochrome bc-1 complex showed 18% of ade-
quacy and score was 87. Protein which is also known as cytochrome c re-
ductase or complex Il is a main component of the respiratory system that is
localised in the inner mitochondrial membrane (Berry et al. 2000). Cyto-
chrome b-c1 is a phylogenetically diversificated group of complexes respon-
sible for transferring electrons from ubiquinol to cytochrome c. This process
is oxygen dependent (Crofts, 2004). The complex consists of two identical
subunits, each composed of 11 protein subunits and three cytochromes: cy-
tochrome c1, two cytochromes b and iron-sulfur center (lwata et al., 1998).
Compatibility factor of heat shock protein 90 chain was 21% whereas an
obtained score was 95. HSP protein family is responsible for protecting oth-
er polypeptides from denaturation or aggregation. Studies showed that HSP
proteins are involved in a variety of immune responses. Under physiological
conditions HSP90 is responsible for regulating the cell death pathway (ne-
crosis). This protein may bind to ligand-activated transcription factors (i.e.,
androgens) as well as ligand-independent transcription factors. In addition, it
can interact with tyrosine kinases, serine-threonine kinases and cell cycle
kinases (Kazmierczuk and Kilkianska, 2009).

In stallion proteome profile three of proteins were identified as a corre-
lated with fertility: SP-2 (75 kDa, pl 6.0), SP-3 (18 kDa, pl 4.3), and SP-4
(16 kDa, pl 6.5) (Brandon et al. 1999). Novak et al. (2010) confirmed nega-
tive influence of some seminal plasma proteins on stallion male fertility:
SP1 (14 kDa), SP2 (19.2 kDa), kallikrein (1E2) and clusterin. But also
found that cysteine-rich secretory protein 3 (CRISP3) is a good positive
marker of stallion fertility.

Conclusion. Understanding the molecular mechanisms of reproduc-
tion is considered paramount for rational advances in assisted reproduction
techniques. Levels of protein expression, their locations, isoforms produced
by alternative splicing and posttranslational modifications, as well as func-
tional protein interactions with biomolecules and the resulting signalling
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cascades are basic of protein analysis called proteomics. It has allows us to
understand what is actually express in the cell and beginning to expand un-
derstanding of the mammalian reproduction (Lee, 2001).

Proteomics give us a possibility to define specific proteins as a molec-
ular fertility/infertility markers of individuals used in reproduction. Present
of specific peptides or their isoforms can be correlated with reproduction
indicators and exclude sick or infertile male from reproduction plan.
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Introduction. White mustard is grown as oil and spice crop but it also
used as fodder, green manure or mulch. It is applied in modern or in tradi-
tional medicine. Comparing to other oil crops grown in temperate climate
zones (oil seed rape or sunflower) it has minor importance but it is grown on
larger area than black or Indian mustard together. When used as a cover
crop beneficial effects of white mustard (i.e. amount of available nutrients
and organic matter) can be compared with full rate of farm yard manure of
good quality [Harasimowicz-Hermann and Hermann 2006]. White mustard
can produce high yield of biomass capable to fix nutrients. In some reports it
is pointed out phytosanitary, soil protection role of this crop as well as the
fact that white mustard can be applied as supporting crop for plants of soft
stems in mixed stands [Szymczak-Nowak and Nowakowski 2000; Ceglarek
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et al. 2004]. Therefore white mustard should be treated as multipurpose
crop.

Because of a general and rapid progress in 20" and 21% centuries in
understanding of role of soil biota lots of attention has been paid to applica-
tion of microorganisms as a tool in agricultural practice. Nowadays, micro-
bial preparations are used instead of pesticides in organic farming but its
usage in so called integrated systems is getting more common [Alabourette
2000; Martyniuk 2011]. Most frequently isolates representing antagonists of
known pest and pathogens are used. The earliest application of microorgan-
isms in agriculture refers to usage of symbiotic bacteria (rhizobia being the
most known example) and mycorrhizas [Martyniuk 2011]. There are reports
of successful soil application of non-symbiotic microbial preparations as
growth promoters in crops production [Bethlenfalvay 1993; Al-Taweil et al.
2009].

Aim of study. The aim of our studies was to evaluate effects of soil
application microbial biostimulant FITOdoctor (currently under the name of
Protect bacter) on yield and chemical composition of above ground biomass
of white mustard (Sinapis alba L.) grown as a cover crop.

Material and methods. The pot experiment was conducted in cold
greenhouse owned by Warmia and Mazury University in Olsztyn in 2013
using completely randomized design in four replicates. Polyethylene pots
(modified Kick-Brauckmann’s system) of capacity of 10 kg were filled with
medium textured soil of pHkc at 5.33 and medium content of available
phosphorus, potassium and magnesium. Microbial preparation FITOdoctor
(Protect bacter produced by AGRARIUS Ltd Krasiczyn, Poland; http://
http://agrarius.eu/en/) was applied to appropriate pots as liquid. Living bac-
teria Bacillus subtilis in concentration of 0.4-0.5.10%1 mlI™ were present in
the tested biostimulant. Preparation was injected once in the rate of 1 g per
pot (0.25 dm? of working solution per pot). Ten seeds of white mustard were
sown in each pots twice during growing season and two harvests of above
ground biomass were performed.

The following treatments were studied: ,,0” — control (no fertilizers);
,,0” + FITOdoctor no fertilizers; NPK — mineral fertilizers; NPK + FITO-
doctor plus fertilizers. In pots with mineral fertilization the following rates
of nutrients were applied (before sowing of white mustard): nitrogen 1.5 g N
pot™ as CO(NH,), (rate was split to three sub-rates of 0.5 g N pot™ one be-
fore and two after sowing, respectively); phosphorous — 0.5 g P pot™ as
KH,PO, (before sowing); potassium — 1.0 g K pot™ as KH,PO, plus KClI
(before sowing).

White mustard was harvested in the phase of full blooming (at five
weeks after sowing). After harvest above ground biomass after drying and
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grinding was subjected to chemical analyses. Biomass samples were digest-
ed in concentrated sulfuric acid (VI) with 30% hydrogen peroxide as oxi-
dant. In obtained digestates content of the following nutrients was analyzed:
total nitrogen by colorimetric hypochlorite method; phosphorus by colori-
metric vanadium-molybdenum method; calcium, potassium and sodium by
emission atomic spectrometry (ESA) and magnesium by absorption atomic
spectrometry (ASA). All obtained results were analyzed by ANOVA of ful-
ly randomized design and least significant difference values at level P < 0.01
was used.

Results. Application of mineral fertilizers and tested biostimulant
FITOdoctor significantly increased yield of white mustard biomass (Table
1). Total biomass yield of white mustard ranged from 22.6 to 53.9 g DM
pot™ for control and treatment with NPK + FITOdoctor, respectively. Bi-
ostimulant FITOdoctor application without or with mineral fertilizers result-
ed in increase of biomass yield only at first white mustard harvest. The con-
trary effects were seen at the second harvest. Mean yield of biomass ob-
tained at the second harvest was almost 40% lower than at the first. The
lowest yield was noted for both treatments without mineral fertilizers. It
should be noted that FITOdoctor was applied once before the first sowing.

Table 1 — Yield of white mustard biomass (g DM pot™)

Treatments - Harvest

first second total
,,0” — control (without fertilizers) 13.73 8.87 22.60
,,0” 4+ FITOdoctor 18.65 5.00 23.65
NPK — mineral fertilizers without FITOdoctor 27.40 25.52 52.92
NPK + FITOdoctor 29.10 24.80 53.90
Mean 22.22 16.05 38.27
LSDp<.01 8.50 7.08 —

Content of studied essential nutrients in white mustard above ground
biomass was significantly affected by experimental treatments (Table 2)
whereas for studied harvesting (first or second, data not shown) no differ-
ences were found. In case of nitrogen, phosphorous, calcium and magnesi-
um in mustard biomass under effect of FITOdoctor and NPK application
was higher comparing to control whereas the highest content of potassium
was observed in treatment NPK without application of biostimulant.

Table 2 — Content of studied nutrients (mean of two harvests) in above
ground biomass of white mustard (g kg™ DM s.m.)

Treatments N P K Ca Mg
,,0” — control (without fertilizers) 1428 | 1.58 | 38.13 | 13.95 | 1.53
,,0” + FITOdoctor 20.29 | 2.04 | 41.22 | 18.86 | 1.85
NPK — mineral fertilizers without FITOdoctor 29.68 | 1.94 | 55.79 | 19.07 | 2.32
NPK + FITOdoctor 30.17 | 2.07 | 5451 | 21.65 | 3.73
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[ Mean [ 23.60 [ 1.91 [ 47.41 [ 18.38 [ 2.36 |

Conclusions. From the obtained results in pot experiment it can be
concluded that soil application of biostimulant FITOdoctor with mineral
fertilizers beneficially affected yield and mineral composition of white mus-
tard biomass. The biomass yield was related to the time from application of
biostimulant to the soil. It was found that the first harvest of biomass was by
39% higher than second and that chemical composition of plant biomass
was rather stable in two harvest.
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Abstract. Crossbreeding involves mating specimens from different hereditary
lines, breeds and populations. It allows to utilise desired traits of the particular
breed to achieve production targets. The heterosis, present in the first generation
(F1), makes the two or more way crossbreds biologically superior, better adapted to
the environment and of higher longevity. Parental crossbreds also become more
efficient which in turns improves econimic yield.

In Poland, the most common crossbreeding breeds are: HF x Swedish Red
(SRB)/ Montbeliarde (MO)/ Norwegian Red (NRF)/ Simmental (SIM)/ Brown Swiss
(BS) or Jersey (JE). Reaserch shows that crossbreeeding of the specimens from dif-
ferent hereditary lines, breeds and populations, improves the quality of milk in terms
of fat and protein content. Crossbred animals live longer and are biologically supe-
rior. For example, their udders are resistant to mastitis and their hoofs and legs are
stronger. Thier reproduction traits also benefit from crossbreeding as they are better
at withstanding consecutive lactation periods, experience easier labours, higher
number of surviving offspring, shorter recovery time between pregnancies and deliv-
eries. Also, smaller amount of semen is needed for the effective fertilisation.

Considering the yield and composition of milk; MO, BS, NRF and SRB prove
to be most valuable breeds for crossbreeding purposes as they have no negative
effect on quantity of milk produced while significantly improving fat and protein
content.

Implementing of the crossbreeeding practises has an incredibly positive influ-
ence on the age of obtained crossbreds which increases their economic longevity and
health. Crossbreeding does not have to be limited to commercial farming. There are
considerable economical benefits of crossbreeding herds kept for evaluation and
monitoring purposes.

Crossbreeding gives great opportunities to improve a herd. Farmers are more
interested in implementing the crossbreeding strategies and they can take an inde-
pendent, optimized decision for their farm about crossbreeding cattle.

(Ilocmynuna 6 pedaxyuio 15.06.2017 2.)
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Introduction. Crossbreeding is all about breeding of individuals of
different lines, races or populations and provides great herd refinement pos-
sibilities. Animals derived from breeding of one or more races are more
vital, biologically stronger, adjust to the actual environmental conditions
better and gain more in terms of their performance [Zétkowski, 2014].

The effect of heterosis connected with crossbreeding solves inbred-
related breeders problems. It increases health, fertility, longevity and thanks
to this it has an impact on the profitability of production [Osten-Sacken,
2015b, Lewandowski 2014]. Research and experiments in crossbreeding
show that heterosis appears in relation to features which have the biggest
impact on the dairy cattle breeding economy. A significant effect is ob-
served in longevity and functional features as well as in milk performance,
however being slightly lower [Gotgbiewski, 2015]. Crossbreeding gives new
opportunities and allows to make conscious decisions in choice of races and
acquired improved in many characterisics individuals. Thanks to such ac-
tions the herd will be close to expectations and needs of breeder.

Interracial crossbreeding is present not only in theory — many breeders in-
troduce such action on their farms and topicality still has an impact on its devel-
opment. Crossbreeding positively influences some of the production characteris-
tics of the first generation hybrids, it also increases heterozygosity, thus decreas-
ing breeding value [Litwinczuk and Szulc, 2005]. Interracial crossbreeding does
not have to be used in utility herds only. In herds using utility value assessment
of cattle it is also desirable, if we are economical, not implementing breeding
programs [Osten-Sacken, 2015b, Gotgbiewski et al. 2015].

The aim of the work is an analysis of the crossbreeding impact on per-
formance and milk composition as well as some functional characteristics of
dairy cattle use basing on the available literature.

State of dairy cattle livestock in Poland. According to data (all farms
of legal persons and individuals not having legal personalities as well as
randomly drawn individual farms: 40 thousand farms — sample of about 2%)
the livestock of cattle in June 2016 amounted 5 938,7 thousand pieces point-
ing at 0,4% decrease in the scale of year. The decrease of cattle population
was a result of a 4,6% decrease of adult cattle livestock at the age of over 2
years old, including the 4,6% decrease of cow livestock.

Table 1 — Status of cattle population in Poland [GUS, 2016]

Calves atthe | Young cattle at Cattle at the age of
Specification Cattle age below the age between 5 g
years and more
1 year 1-2 years
sum incl. cows
in thousand pcs. 5938,7 1728,1 1575,8 2634,9 2332,0
June 2015 = 100 99,6 103,6 103,1 954 954
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December 2015 =
100

103,1 106,9 102,9 100,8 101,3

In June 2016 the cattle population was 5938,7 thousand pieces and
was 22,0 thousand pieces higher, which was 0,4% lower than a year earlier
and when compared to herd population in December 2015 — it was 176,2
thousand pieces higher (3,1%). Whereas in comparison to last year’s June
the population of calves below 1 year old increased to the level of 1728,1
thousand pieces, so it was a 3,6% increase, whereas in comparison to De-
cember 2015 the 6,9% increase was noticed. Young cattle herd at the age of
1-2 years noted the increase of 3,1% as well when compared to the last year,
whereas in comparison to last year’s December the increase of 2,9% and
reached 1575,8 thousand pieces level. Overally cow population had a 112,5
thousand pieces decrease in comparison to June 2015, which is 4,6% to the
level of 2332,0 thousand pieces, whereas when compared to December it
was 29,2 thousand pieces higher which is 1,3%.

In the structure of cattle population the share of specific age-usability
groups in June 2016 was as follows: 29,1% - calves at the age below 1 year,
26,5% - young breeding and slaughter cattle at the age of 1-2 years, 39,3% -
cows, 5,1% - remaining adult cattle (breeding and slaughter) at the age of 2
years and more.

In comparison to the structure of cattle herd in June 2015 the popula-
tion of calves noticed 1,1% increase as well as young cattle at the age of 1-2
years reported an increase of 0,9%. Whereas the share of the remaining
adult cattle at the age over 2 years reported an increase of 0,3% and popula-

tion of 1,7%.
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Chart 1 — Cattle population, including cows in years 2008-2016
[GUS, 2016].

The increase of calves and young cattle at the age of 1-2 years old re-
ported in June’s study draws attention to the persistent interest of breeders in
fattening cattle. The average purchase price of 1kg of bovine livestock for 6
months amounted 5,94 zt/kg and was 3% higher than the one reported in the

360

8

s\

v
Pt L
1

g A

X
X
X




convergent 2015. As far as the milk is concerned, its average purchase price
for 6 months in 2016, amounting 104,79zt for 1001, was 10,3% lower than
the one reported in 2015 [Satora, 2016].

Hybrids coloring. The black color is dominating the red, therefore
from the mix of black and white holstein-friesian with swedish red, norwe-
gian red or montbeliarde bulls the black and white calves are born. The ex-
ception is the HF cow, which is a carrier of the red-white coloring gene (red
factor) — then in the F2 generation, i.e. (SRB x HF) x MO or (MO x HF) x
SRB, half of calves will be black while the second half red and white. Mix-
ing of holstein-friesian red and white variant will always be the cause of
birth of red and white offspring (recessive feature). The use of those 3 races
in rotational crossbreeding will limit the possibilities of coloring of hybrids
to only two color variants mentioned above. Occasionally, after mixing with
swedish red bulls, black or sometimes red calves may be born. Whereas in
two-race rotational crossbreeding i.e. SRB x HF or MO x HF and then F1 x
HF, then F2 x SRB or F2 x MO etc. alternately: beginning from F3 genera-
tion, red and white calves might appear alongside the black and white
[Gotebiewski et al. 2015, Osten-Sacken 2015a, Zétkowski 2014].

The impact of crossbreeding on chosen features. The impact of
crossbreeding on milk performance is connected with a slight decrease of
such performance in lactation, while positively influencing the composition
of milk.

It is obvious while looking at Table 2 that both Jersey, SRB, brown
swiss, simental or montbeliarde races hybrids (listed accordingly to the per-
centage content of protein and fat — from the best) achieve better results in
the percentage content of protein, as well as fat than the purebred holstein-
friesian cows. In simental and montbeliarde races the hybrids surpass the
purebred counterparts of this race in milk content. It is a proof of good im-
pact of crossbreeding on milk content with small decreases in performance
in comparison to pure-bred holstein-friesian cows. The F1 generation (SRB
x HF) is characterised by the performance similar to purebred HF cows,
wherein the percentage of dry weight in their milk is higher.

Table 3 shows that in case of brown swiss race hybrids (BS x HF) they
have achieved only slightly smaller milk production for one lactation and
were characterised by significantly higher content of milk components,
whereas somatic cells level has decreased significantly: from 20 even to
45% (the observations of Italian farms in the summer of 2007 in comparison
to pure-bred contemporaries of holstein-friesian cows).

When selecting the montbeliarde race bull to crossbreeding it is need-
ed to clarify whether the bull is clearly of dairy type. Bulls of this race may
differ depending on type. Some of them are characterised by a clear domina-
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tion of meat features over dairy features — such thing disqualifies their use in
the rotational scheme of crossbreeding in the dairy herd [Osten-Sacken,
2008b, Golebiewski et al, 2015, Damasiewicz and Damsz, 2015].

Table 2 — Parameters of productional features for holstein-friesian
(HF), jersey, montbeliarde, brown swiss, simental races and F1 generation
of these races [Damasiewicz and Damsz 2015]

Race Cows Lactatio Milk Fat P r?]te' Fat Pricr)]te wlzirgyh t
n n [days k % k
[ ] [ y] [ g] [ O] [%] [ g] [kg] [kg]
Purebred
Holstein- 60103
friesian. (HF) 8 305 8,785 4,27 3,47 375 305 680
Jersey (JE) 644 305 5,474 5,85 4,06 320 322 642

Montbeliarde | ;g 305 7194 | 421 | 350 | 303 | 252 555

(MO)

?E;g‘)”” SWiss | 960 305 | 6978 | 469 | 365 | 327 | 255 | 582

Simental (SI) | 960 305 | 6558 | 430 | 351 | 282 | 230 | 512
Hybrids

Jersey x HE | 998 305 | 7220 | 492 | 369 | 356 | 267 | 623

Montbeliarde

¥ HE 7473 305 7,782 4,29 3,50 334 272 606

Brown Swiss

< HE 5520 305 7,754 4,46 3,57 346 277 623

Simental x

HE 15128 305 7,514 4,38 3,54 329 266 595

Swedish red

(SRB) x HF 4538 305 7,638 | 453 | 356 | 346 | 272 618

Table 3 — Parameters of productional features for holstein-friesian
(HF), brown swiss (BS) races and F1 generation of these races [Freyer et al,
2008]

Race Productional features
Milk [kg] Fat [%] Protein [%]
HF 7894 4,14 3,37
BS 6440 4,18 3,59
HF X BS 7525 4,16 3,48
Heterozja [%] 5 0 0

None of the races used for crossbreeding with holstein-friesian race in
Poland (montbeliarde, brown swiss, NRF, SRB, simental, jersey — listed in
the order of performance — from highest to lowest) can match holstein-
friesian race with potential or results. It should not be expected to increase
results in this sector due to crossbreeding. It is needed to remember about
the economy and the fact that the goal is not to reach the highest production
level but to make a profit.

362




Races: MO, BS, NRF and SRB have the highest milk performances
among races used for crossbreeding (Table 4). The constant increase of in-
bred, which occurs in the population of holstein-friesian cows (+0,1% per
year), in close future may lead to crossbreeding being almost necessary for
milk producers. Further increase of production potential should not stand in
the foreground — it is satisfactory and its use is limited by nutritional and
environmental conditions. Breeder must only plan the scheme of crossbreed-
ing and fulfill it [Osten-Sacken, 2008a, Gotebiewski et al. 2015].

Considering the performance feature and milk composition, four races:
MO, BS, NRF and SRB are the most demanded in crossbreeding. They do
not have a fundamental negative impact on milkiness, at the same time hav-
ing a positive impact on remaining parameters.

The impact of crossbreeding can be seen in hybrids’ health as well -
they are stronger and less susceptible to diseases in comparison to the parent
generation. It is the result of heterosis appearing in the F1 generation. Stud-
ies concerning health of crossbred hybrids were performed in 6 productive
herds (both purebred cows as well as hybrids were in these herds) in Cali-
fornia from June 2002 to January 2009 [Heins et al., 2012].

Table 5 shows mortality and all losses in the herd during the first lacta-
tion for hybrids and purebred as well. The differences appearing between
the groups of hybrids and purebred animals are significant [Gotgbiewski et
al. 2015]. We can conclude from Table 5 that only 2,6% of hybrids were lost
during the first lactation, in comparison to the purebred results — 5,3%,
which points at higher hybrid survivability. Losses before the first lactation
were: 3,6% - for purebred HF cows and 1,4% in hybrids. In summary, dur-
ing the first lactation 12,2% of hybrids and 21,2% of purebred animals were
lost or died, whereas before the first lactation it was 4,7% and 12,3% appro-
priately. There is a very noticeable difference here and the confirmation that
crossbreeding positively influences health.

Table 4 — Average performance of several chosen races in Poland in
years 2012-2014 [Osten-Sacken, 2015a]

2012 2013 2014
milk[kg]/fat [%] /protein | milk[kg]/fat [%] /protein r[T;/':]k,[kr%]é fat
[%]/fat+protein [kg] [%]/fat+protein [kg] [%] /fat+§rotein k]
HE 75331 4,131 3,35/563 | 75881 4,15/ 3,35/ 560 | 7742/ 4,071 3,35/ 547
Simental | 5826/ 4.14/3.45/442 | 5862/ 4,18/ 3,45/447 | 6030/ 4,12/ 3,46/ 457
Jersey 5711/5.20/3,83/516 | 5746/5,19/3,83/518 | 6009/ 5,10/ 3,84/ 538
Montbeliarde| 7205/3,99/ 3,51/541 | 7224/ 4,03/ 3,50/ 544 | 7203/ 3,97/ 3,49/ 537
Brown Swiss| 6756/ 4,58/ 3,56/ 550 | 7125/4,50/ 3,55/547 | 7076/ 4,30/ 3,54/ 555
SRB 74831 4,40/ 3.58/597 | 7511/ 4,44/ 3,58/ 603 | 7029/ 4,34/ 3,50/ 557
NRF 7114/ 459/ 3.51/577 | 7426/ 4,60/ 3,51/ 603 | 7052/ 4,34/ 3,51/ 554
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Table 5 — Mortality and all losses of a herd during the first lactation
for montbeliard x holstein-friesian (MO x HF), swedish red breed x hol-
stein-friesian (SRB x HF) hybrids as well as purebred holstein-friesian cows
[Heins et al. 2012]

HF MO X HF | SRB X HF
Specification (N=416) (N=251) (N=321)
n % n % n %
Deaths before the first test milking 15| 36 | 5 2 3 0,9
until the 305th day of lactation | 22 | 53 | 10 4 5 1,6
Diminutions be_:fore the first test milking 36 | 87 |12 | 48 7 2,2
until the 305th day of lactation | 66 | 159 | 35 | 13,9 | 20 | 6,2

Hybrids of the swiss brown were characterised by a higher health of
udders, whereas the ones treated to mastitis recuperated much faster. In re-
search, more cases of lameness during first lactation in F1 hybrids cows
were reported, whereas in case of the second lactation no major differences
were noticed, therefore it does not have any meaning in the health context
[Gotebiewski et al, 2015].

Table 6 data show that from the functional features of BS race — name-
ly hybrid rejection indicator — decreased significantly in comparison to the
purebred holstein-friesian cattle. The positive impact of crossbreeding is
observed in shortening of calving interval from 367 to 398 days (thus 31
days). The calving rate indicator also gained and increased from 91,7% to
99,4%.

Table 6 — Parameters of functional features for holstein-friesian (HF),
brown swiss (BS) races and F1 generation of these races (HF x BS) [Freyer
et al, 2008]

Functional features
Race Infetlme produc- rejection _calvmg galvmgs
tion [numer of - interval interval
] indicator [%]
lactations] [days] [%]
HF 2,48 35,7 398 91,7
BS 3,11 25 411 88,8
HF x BS 3,07 27,4 367 99,4
Heterozja (%) 9 9 9 5

The productive potential of animals increases with an improvement of
body features, their longevity and health improving as well. Cows which
have high-hanging udders, strong and well-structured legs as well as a prop-
er rump width are distinguished by a higher survival rate. A proper udder
structure is connected with a lower tendency to mastitis. Udder which is
low-hanging is more vulnerable to penetration of microbes through the teats
or various injuries. With such structured udder a negative impact on produc-
tive life of a cow is observed.
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Daughters should receive high rating for the udder after the bull cho-
sen for breeding, with particular emphasis on udder’s middle ligament,
placement of the udder and teats arrangement; high notes should also con-
cern legs and hooves. Such features directly affect longevity and productive
efficiency of cow’s udder. Presently, great attention is attached to teats ar-
rangement — it has an impact on the process of mechanical milking, thus
decides of the use of milking robots for milking of a specific cow
[Gotebiewski et al. 2015].

Interracial crossbreeding and its beneficial influence is noticeable in hy-
brids’ breeding as well (Table 7). Survey research [Golgbiewski, 2015] re-
ported that cows’ fertility and health as well as their survivability are the is-
sues which drew the attention of scientists to crossbreeding. In Heins and
Hansen studies (2012 — Table 7) MO x HF and SR x HF hybrids were charac-
terised by the earlier age of first calving in comparison to purebred individuals
of holstein-friesian race. What is more, in such hybrids the effectivity of ferti-
lisation was higher throughout the duration of five lactations and the service
cycle (days betweens the first and the last mating) was shorter. In MO x HF
and SR x HF hybrids the pregnancy interval decreased (days from calving to
the effective mating) by 19 to 27 days, whereas the date of first mating de-
creased by 3 to 7 days in comparison to the results achieved by purebred HF,
which were kept together with hybrids (six Californian herds) [Heins et al.
2006b, Gotebiewski 2015]. The average pregnancy interval in the first lacta-
tion in hybrids was even 14 to 21 days shorter than in purebred cows. Depend-
ing on lactation the divergences in the length of this cycle are noticeable, in
individual races combinations. In MO x HF the tendency to shortening of par-
turition interval was reported together with an increasing number of lactations.
For SRB x HF the pregnancy interval length was on the same relative level,
having the highest predominance in fifth lactation in comparison to the HF
hybrids, however quite a big increase of the parturition interval in the fourth
lactation can be observed, whereas the third lactation was characterised by the
shortest parturition interval [Golgbiewski et al. 2015].

Dechow et al. (2007) research shows that the parturition interval’s het-
erosis in USA is on the level of 1,4% - 15,1%. In order to determine results
of heterosis for the vitality of calves and the ease of calving in dependence
of mother’s race, the data of calving of: 676 HF heifers, 370 MO x HF heif-
ers and 264 SR x HF heifers mated with BS, MO and SR races bulls were
subdued to an analysis [Heinsi et al., 2006a]. Both in the case of multiparous
as well as primiparous cows of chosen races (Table 8), the percentage of
difficult parturitions and stillborn calves is lower. When it comes to difficult
parturitions it was between 3,7% for the SRB race and 7,2% in the MO race

365



and 17,7% in HF (Table 8) as well as 5,1%, 6,2% and 14% for stillborn
calves appropriately.

Table 7 — Average pregnancy intervals for purebred holstein-friesian
cows and their hybrids, counted until the fifth lactation with the use of the
smallest squares method [Heins and Hansen, 2012]

Lacta- HF HF x MO HF x SR
ti Average Average Average
ion
n |pregnancy | SE n pregnancy | SE n pregnancy | SE
number - - -
interval interval interval
1 360 148 6 477 131 5 305 134 5
2 274 144 5 396 120 4 254 133 5
3 180 146 6 302 130 5 181 132 6
4 97 147 8 195 120 7 116 146 8
5 37 157 12 72 110 11 33 139 14

Another example may be the result of the hybrids of SRB x HF cows
in which difficult parturitions occurred less when compared to the HF race
(Table 9) — they decreased from 16,4% to 5,5% in primiparous and from
8,4% to 2,1% in multiparous cows. The indicator of stillborn calves in cows
of these hybrids was also lower and decreased from 15,1% in purebred hol-
stein-friesian cows to 7,7% in primiparous cows of the SRB hybrids. On the
other hand, in multiparous cows this indicator decreased from 12,7% to
4,7%. In such crossbreeding with swedish red cattle (Table 9) as an exam-
ple, 10,9% decrease in difficult parturitions and 7,4% decrease in stillborn
calves are gained, whereas in primiparous cows of these hybrids difficult
parturitions decreased by 6,3%, stillborn calves decreased by 8,0% and ap-
propriately for the MO race: -3,0%, -7,7%, -4,8%, -3,4% and BS race:
-3,5%, -7,1%, -3,9% and -3,5%.

Presented studies show that milk producers may lower the occurrence of
difficult parturitions and stillborn calves in the herd thanks to crossbreeding.
As an effect, with high probability it can be expected that cows obtained from
such crossbreeding will be characterised by easier parturitions in comparison
to the purebred holstein-friesian cows. Besides that, it can be expected to
achieve the higher number of alive calves [Gotebiewski et al. 2015].

Table 8 — Difficult parturitions and stillborn calves in HF primiparous
cows and crossbred hybrids mated with BS, MO and SR bulls [Heins et al
2006a]

Animal race — I?i_rst calving -
n Difficult parturitions [%] Dead births [%]
HF 676 17,7 14,0
MO x HF 370 72 6,2
SR x HF 264 3,7 51
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Table 9 — Difficult parturitions and stillborn calves in primiparous and
multiparous HF cows mated with bulls of different races [Heins et al 2006a]

Primiparous Multiparous

Father’s difficult dead difficult dead

race n parturitions births n parturitions births
[%] [%] [%] (%]

HF 371 16,4 15,1 303 8,4 12,7
BS x HF 209 12,5 11,6 524 49 5,6
MO x HF 158 11,6 12,7 2373 54 5,0
SRB xHF | 855 55 7,7 515 2,1 47

Another aspect, which the crossbreeding concerns is the longevity.
The use of crossbreeding is very beneficial to the age of obtained hybrids.
For many years there have been a tendency of a regular shortening of dairy
cattle productivity period, which is unfavorable. Whereas increasing the
longevity thanks to their selection is difficult and long-term and it is con-
nected with low-inheritance of this feature. The longevity of the assessed
holstein-friesian cattle in Germany decreased from 4,9 to 4,6 years through-
out 10 years (1996 — 2006). At the same time their performance increased
from 7013 to 8672 kg (for 305-day lactation) [Freyer et al. 2008]. Thanks to
high longevity heterosis, longer usage of hybrid cows is possible [Trela and
Choroszy, 2010]. Thanks to the studies from 2003 (Van Raden and Sanders)
the significantly lower heterosis was proved in comparison to an earlier
American research from 1988 and 1992. Heterosis parameters presented
there were higher than the estimations from 2003. The USA results [Heins et
al., 2012] show that F1 hybrids are significantly more long-lived when com-
pared to the purebred holstein-friesian cattle.

According to studies from 2012, 25% of purebred holstein-friesian
cows before the second calving and only 11-15% of hybrids were rejected,
whereas during the third calving 71-75% of hybrids and 51% HF were re-
jected and in the fourth calving only 30% HF. This can be confirmed by the
studies from 2006 (Hare et al.) which inform about the survivability of the
holstein-friesian race on the level: for the second lactation — 73%, for the
third lactation — 50% and fourth lactation — 32% appropriately.

In studies from New Zealand — Table 10, concerning the percentage of
cattle survivability in subsequent lactations (observations have been under-
taken for 10 years in the herd consisting of 300 cows) — it was concluded
that the crossbred cows (HF x SRB) live longer than purebred HF cows. The
percentage of survivability for subsequent parturitions was significantly
higher for the SRB x HF hybrids than in the case of purebred HF cows. In
the sixth calving this difference was almost double — 30% to 18% (Table
10). Prolongation of cow usage time is an effect of the increase of indicators
deciding of cow’s health [Osten-Sacken, 2008b).
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In the opinion of Gotebiewski et al. (2015) the difficulties during calv-
ing and reproduction, as well as the increase of inbred and other health is-
sues are considered as factors of weak survivability. Basing on the above
materials, longevity heterosis — important from the economic point of view,
might reach 10-15%. Quoted experiments and studies of crossbreeding indi-
cate that heterosis appears in relation to the features most crucial economi-
cally in breeding of dairy cattle. The highest effect is revealed for the lon-
gevity and functional features, lower for mastitis immunity and milk per-
formance, which do not change significantly [Gotgbiewski et al. 2015].

Table 10 — The percentage of cow survivability [Osten-Sacken 2008b]

Survivability until next calvings [%]
Race of cows Calvings
2 3 4 5 6
HF 81% 59% 49% 34% 18%
HF x SRB 88% 74% 61% 48% 30%

The examples of features enhancement in the offspring generation in
case of the use of better race in respect of given feature. Jersey race and its
use for obtaining of JE x HF hybrids definitely positively influences milk
composition and udder’s health (Table 11). Crossbreeding of these races
allows to increase fat content in milk by 0,63% and protein by 0,27% in
comparison to the purebred HF cows. Additionally, the number of somatic
cells decreased from 199 thousand to 131 thousand — so it dropped by full
68 thousand. It can be clearly stated that crossbreeding of these two races
brings very good results. Here we are dealing with the use of an individual
with better genotype in respect of given feature (milk content here) than the
owned herd (comparison to HF race here), therefore quick improvement
with respect to this feature in the offspring generation may be expected
[Golebiewski et al., 2015, Wojcik 2012].

Table 11 — Chosen production parameters [Wojcik, 2012]

Specification HF JE JE x HF
Fat [%] 4,38 5,75 5,01
Protein [%] 3,55 4,12 3,82
Body weight [kg] 481 - 446
Number of somatic cells [unit] 199 000 - 131 000

Norwegian scientists state that HF x NRF hybrids have better fertility,
less problems with hooves, less cases of clinical mastitis, easier parturitions,
less amount of stillborn calves, their better survivability and rearing. Milk
production by HF x NRF does not differ significantly from the one of pure-
bred holstein-friesian. Since the beginning of work on the NRF race all activi-
ties have been focused on healthiness and fertility, not on performance im-
provement. At this moment, it is not more than 39% of selective index of this

368




race. Focus on the economical aspects in the work on this race results with the
fact that 50% of population is hornless and it is estimated that in the next 10
years this race will be completely hornless. Scientists, basing on the work of
Norwegian breeders, confirm that the correlation between fertility and occur-
rence of clinical mastitis actually exists [Pedrotti and Pedrotti, 2009].

Breeders owning F1 generation confirm that, despite HF x NRF hy-
brids are characterised by lower performance than their holstein-friesian
counterparts, they are characterised by milder temperament, lower use of
semen for the effective fertilization as well as easier parturitions. Owners of
such herds of hybrids also observe higher immunity to mastitis, therefore its
rare occurrence [Grala, 2009, Brzozowska, 2013].

W dead births

W case of parturitions

M tempo of milk giving
Wimmunity 1o other disease

M temperament

M growth tempo

W leg structure

W udder structure
M ertility

M mastits

M milk production

Chart 2 — Percentage content of NRF race index [Pedrotti and Pedrotti, 2009]

Summary and conclusions. Studies show that crossbreeding of indi-
viduals of different lines, races or populations has a positive impact on milk
content (fat and protein content). Hybrids live longer and are biologically
stronger. Benefits are observed in udder’s and hooves’ health as well as im-
munity to mastitis. Hybrids are distinguished by higher survivability in sub-
sequent lactations and better reproduction parameters (easier parturitions,
higher amount of surviving calves, shorter pregnancy and calving intervals
as well as lower amount of semen used for the effective fertilization).

Interracial crossbreeding brings huge possibilities of herd improve-
ments. Every breeder is allowed to make an independent, optimal breeding
decision concerning crossbreeding for its farm.
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Abstract. The objective of this study was to compare the effects of natural an-
tioxidants on lipid peroxidation, and the physicochemical and sensory properties of
ground pork. The experimental materials comprised samples of m. longissimus dorsi
collected from the carcasses of crossbred /9 (Polish Large White x Polish Landrace)
x 8Duroc] pigs. The samples were divided into 5 groups: fresh meat before storage,
control — without additives; with the addition of 0.02% encapsulated oregano oleo-
resin; with the addition of an aqueous extract made from 5 g of dry green tea leaves;
with the addition of an aqueous extract made from 10 g of dry green tea leaves.
Samples of fresh meat were immediately subjected to laboratory analyses, whereas
the control sample (without additives) and the remaining samples (thoroughly mixed
with the additives) were vacuum-packaged and evaluated after 14 days of cold stor-
age.

It was found that control samples (without additives) and pork samples sup-
plemented with oregano oleoresin and cold-stored for 14 days were characterized by
lower pH and lower water-holding capacity compared with samples supplemented
with 5 and 10 g of green tea extract, and fresh meat samples analyzed before stor-
age. The tested natural antioxidants influenced meat color. Meat without antioxi-
dants, evaluated before storage, was darkest (L*) and had the lowest contribution of
redness (a*) and yellowness (b*). Oregano oleoresin contributed to the highest in-
crease in color lightness, and green tea extract contributed to the highest increase in
redness (a*). Oregano and an aqueous extract made from 10 g of dry green tea
leaves most effectively inhibited lipid peroxidation (TBARS) in pork. The concentra-
tion of green tea extract was correlated with its antioxidant activity. Meat samples
with the addition of 5 g of green tea extract received the lowest score for aroma
desirability, which most probably resulted from the highest rate of lipid peroxida-
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tion. A comparison of the tested natural antioxidants revealed that pork samples
supplemented with oregano oleoresin had the most desirable sensory properties
(aroma, taste, color).

(Ilocmynuna 6 peoaxyuro 02.06.2017 2)

Introduction. Cold storage extends the shelf-life of meat. However,
low temperature slows down but does not inhibit lipid peroxidation. Pro-
longed cold storage leads to undesirable changes in meat, including lipid
autoxidation and hydrolysis, which decreases the nutritional value of meat
and deteriorates its sensory quality [Karre et al. 2013, Shah et al. 2014]. As a
result, meat products subjected to prolonged cold storage may pose a poten-
tial risk to the health of consumers due to the formation of toxic compounds
(peroxides, free radicals and polymerization products).

Therefore, continuous efforts have been made to limit the extent of
undesirable changes that occur in foods during storage. Research has shown
than even small amounts of synthetic antioxidants can effectively inhibit
lipid peroxidation. Synthetic antioxidants are relatively inexpensive and
readily available, but they are also reportedly harmful to human health,
which makes them unacceptable to consumers [Sierzant et al. 2012]. Doubts
about the safety of synthetic antioxidants have contributed to the growing
interest in natural compounds with antioxidant properties, which are gener-
ally considered safe and, in consequence, are preferred by consumers. Plant
antioxidants are widely accepted by consumers not only due to their natural
origin but also because they are believed to deliver health benefits. The use
of natural antioxidants is not subject to legal restrictions, which is another
important consideration.

The inhibitory effects of natural antioxidants added to animal feeds
[Simitzis et al. 2010, Mathlouthi et al. 2012, Alarcon-Rojo et al. 2013] or
meat [Hernandez-Hernandez et al. 2009, Macura et al. 2011, Hoyle Parks et
al. 2012, Mathlouthi et al. 2012] on lipid peroxidation during storage have
been reported by many authors. Natural antioxidants should be added to
meat in appropriate form, and their effectiveness should be evaluated in
meat and variously processed meat products.

The aim of this study was to compare the effects of oregano oleoresin
and green tea aqueous extracts on lipid peroxidation, and the physicochemi-
cal and sensory properties of ground pork after 14-day cold storage.

Materials and Methods. The experimental materials comprised
crossbred [Q(Polish Large White x Polish Landrace) x dDuroc] pigs (1:1
sex ratio). The animals were fattened from 30 kg BW to approximately
115 kg BW in the same fattening house. They were fed wet diets and had
free access to water. Complete diets contained 15.0% of total protein, 0.81%
of total lysine and approximately 12.9 MJ of metabolizable energy per kg of
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feed. The ration was composed of ground grain (barley, wheat), soybean
meal and 00-rapeseed meal, faba bean seeds, and feed additives including
mineral and vitamin supplements and synthetic amino acids (lysine,
methionine, threonine).

Forty-five min post mortem, the carcasses were stored in a cold room at
2-4°C for around 24 hours. After chilling, the right half-carcasses were divid-
ed into primal cuts. During carcass dressing, 36 samples for laboratory anal-
yses were collected from the longissimus dorsi (LD) muscle in the area be-
tween the last but one and the last thoracic vertebrae, and the second lumbar
vertebra. The samples were vacuum-packaged and transported to the laborato-
ry in isothermal containers. In the laboratory, the samples were ground in an
electric meat grinder to pass through a 2.7 mm mesh screen. Each sample was
divided into 5 equal subsamples. The first subsample (fresh meat) was ana-
lyzed before storage. The second subsample (control) contained no additives.
The third subsample was supplemented with 0.02% of encapsulated oregano
(Origanum vulgare L.) oleoresin. The fourth subsample was supplemented
with an aqueous extract made from 5 g of dry green tea (Camellia sinensis)
leaves. The fifth subsample was supplemented with an aqueous extract made
from 10 g of dry green tea leaves. Aqueous extracts were made from 5 or 10 g
of dry green tea leaves and 200 ml of distilled water with a temperature of
80°C. Extraction was carried out for 5 min. The infusion was filtered through
filter paper and chilled to 4°C. Fresh meat was analyzed immediately, upon
arrival at the laboratory (before storage). The control sample and the samples
with additives were vacuum packaged in barrier bags using the PP15 (MGO)
Tepro Vacu Tronic 2000 vacuum packaging machine (Tepro S.A.). Vacuum-
packaged samples were stored in a refrigerated cabinet at 2°C and relative air
humidity of 50% for 14 days.

The following laboratory analyses were performed: pH [PN-ISO
2917:2001/Ap1:2002] — in meat homogenates, with the Double Pore elec-
trode (Hamilton) and the 340i pH meter equipped with the TFK 150/E tem-
perature sensor (WTW); water-holding capacity (forced drip) — by the Grau
and Hamm method [Oeckel van et al. 1999]; color — based on the values of
parameters L*, a* and b* in the CIELAB system [CIE 1978] by the reflec-
tance method, with the HunterLab MiniScan XE Plus spectrocolorimeter;
the extent of lipid peroxidation - based on thiobarbituric-acid-reactive sub-
stances (TBARS) values [Pikul et al. 1989]. Absorbance was measured with
the Specord 40 spectrophotometer (Analytik Jena AG, Jena, Germany) at a
wavelength of 532 nm. TBARS values were expressed as milligrams of
malondialdehyde (MDA) per kg of meat. The sensory attributes (aroma, taste
and color) of meat [PN-ISO 4121:1998] were evaluated after cooking (96°C,
90 min) by six trained panelists on a 9-point hedonic scale (9 — Like Ex-
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tremely, 8 — Like Very Much, 7 — Like Moderately, 6 — Like Slightly, 5 —
Neither Like nor Dislike, 4 — Dislike Slightly, 3 — Dislike Moderately, 2 —
Dislike Very Much, 1 — Dislike Extremely).

Arithmetic means (x) and standard deviations (SD) were calculated
for the analyzed parameters. The results were processed statistically by one-
way analysis of variance (ANOVA) for orthogonal designs using the STA-
TISTICA data analysis software system ver. 9.0 [STATSOFT, INC. 2009].
The significance of differences between means in groups was determined by
Duncan’s multiple range test [Zuk 1989].

Results and Discussion. The physicochemical properties of meat are
presented in Table 1. The pH of all meat samples remained in the normal
range of 5.4 — 5.8, but significant (P<0.01) differences were found between
groups. The highest pH was noted in samples supplemented with 10 g of
green tea extract (5.71), and the lowest pH was noted in samples containing
oregano (5.44) and control samples (5.45). In a study by Michalczyk et al.
[2015], who investigated the effect of oregano essential oil, garlic and tomato
concentrate on the quality of minced pork stored at 6°C for 16 days, oregano-
supplemented samples had the lowest (P<0.05) values of pH (5.25) and
TBARS (1.76 mg MDA/kg). Mustafy [2013] noted a significant (P<0.05)
increase in the pH of ground beef with the addition of 0.5, 1.0, 1.2 and 2.0%
of green tea extract, stored at 4°C for 12 days, compared with control samples.
In the cited study, the pH of beef was in the normal range (5.80 to 5.87), typi-
cal of high-quality meat, which is consistent with our observations.

The water-holding capacity of meat, determined based on juice drip
(Grau and Hamm method), varied across groups (Table 1). Drip loss was sig-
nificantly (P<0.01) higher in pork samples supplemented with oregano (7.29
cm?) than in samples evaluated before storage (6.00 cm?), control samples
(6.51 cm?) and samples containing 10 g of green tea extract (6.18 cm?) and 5 g
of green tea extract (6.57 cm?) (P<0.05). Salejda et al. [2011] demonstrated
that the addition of 5 and 15 g of green tea extract to meat products had no
significant influence on cooking loss, whereas green tea extract added at 25 g
to meat samples significantly (P<0.05) increased cooking loss.

The average TBARS value was significantly (P<0.01) lower in fresh
meat analyzed before storage than in control pork samples (without addi-
tives) and samples with the tested additives (Table 1). The TBARS values
noted in our study indicate that antioxidants of plant origin significantly
inhibited lipid peroxidation during storage. An aqueous extract made from
10 g of dry green tea leaves exerted a stronger antioxidant effect (0.23 mg
MDA/kg of meat) than an aqueous extract made from 5 g of dry green tea
leaves (0.34 mg MDAV/kg of meat). Pork samples supplemented with orega-
no and 10 g of green tea extract were characterized by similar TBARS val-
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ues (0.26 mg and 0.21 mg MDA/kg of meat, respectively). The average
TBARS value of control samples without additives (0.35 mg MDA/Kkg of
meat) was comparable with the TBARS value of meat samples supplement-
ed with 5 g of green tea extract, and significantly (P<0.01) higher than the
TBARS values of meat samples supplemented with oregano and 10 g of
green tea extract. In an experiment conducted by Bozkurt [2006], green tea
extract and the synthetic antioxidant butylated hydroxytoluene (BHT) were
added to Turkish dry-fermented sausage. The extract made from 20 g of
green tea leaves was more effective (P<0.05) in slowing down lipid peroxi-
dation (TBARS) than BHT. Jongberg et al. [2013] observed high antioxi-
dant activity of green tea and rosemary extracts added to Bologna-type sau-
sage, and noted lower TBARS values in the products containing green tea
extract. Lorenzo et al. [2014] compared the antioxidant activity of BHT and
natural extracts from green tea, grape, chestnut and seaweed added to pork
patties that were stored for 20 days under chilled conditions. In the cited
study, grape and tea extracts were the most effective antioxidants. The
TBARS values of pork patties supplemented with plant antioxidants were
comparable with those noted in products containing BHT. Hes et al. [2011]
investigated the effect of BHT and ethanol extracts of thyme, green tea and
rosemary on the oxidative stability of meat lipids. The above authors found
that all additives significantly reduced TBARS values (P<0.05), but green
tea and thyme extracts were the most powerful antioxidants.

An analysis of color parameters in the CIELAB system revealed that
fresh meat samples evaluated before storage were darker (L*=53.57)
(P<0.01) than the remaining samples (63.54, 62.41, 60.38 and 60.06, respec-
tively). Control samples and oregano-supplemented samples were character-
ized by the highest L* values. Fresh meat samples (before storage, without
additives) had a lower (P<0.01) contribution of redness (parameter a*) and
yellowness (parameter b*) than control samples supplemented with oregano
and extracts made from 5 and 10 g of green tea leaves. Salejda et al. [2011]
reported a decrease in the color lightness of thermally processed pork with
increasing inclusion levels of green tea extract. Similarly to our study, prod-
ucts made of pork containing green tea extract were characterized by higher
values of parameter a* than meat samples before storage, and the noted val-
ues were higher after 30-day storage than immediately after the production
process. Lorenzo et al. [2014] demonstrated that the pH and a* values of
pork patties supplemented with green tea extract were lower (P<0.01) than
those of control samples (without additives). In a study by Wojciak et al.
[2011], the addition of pepper and green tea extract to corned meat inhibited
the synthesis of metmyoglobin, which contributed to higher color stability
during storage.
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The results of sensory analysis of meat are shown in Table 3. Meat
samples without additives, evaluated before storage, received the highest
scores (9-point hedonic scale) for aroma (7.43 points). Pork samples sup-
plemented with 5 g of green tea extract and control samples were character-
ized by the least desirable aroma (5.50 and 5.61 points, respectively,
P<0.01). Control samples (6.35 points) as well as samples supplemented
with 5 g of green tea extract (6.00 points) and 10 g of green tea extract (6.31
points) had a less desirable taste (P<0.01) in comparison with meat analyzed
before storage (6.97 points) and oregano-supplemented samples that re-
ceived the highest taste scores (7.13 points). The lower desirability of aroma
and taste, noted in samples with the addition of 5 g of green tea extract,
could result from lipid peroxidation reflected in the highest TBARS value.
Pork evaluated before storage and oregano-supplemented pork were charac-
terized by the most desirable color (7.36 and 7.15 points, respectively), fol-
lowed by meat samples supplemented with green tea extract. Over 14-day
cold storage, the greatest changes were observed in the aroma of meat sam-
ples. In the work of Salejda et al. [2011], meat products supplemented with
green tea extract were characterized by more desirable consistency. The
addition of 5 g of green tea extract did not induce significant changes in the
taste or aroma of the analyzed meat products, but it contributed to lower
scores for general appearance and color. Khanjari et al. [2013] reported a
significant (P<0.05) improvement in the aroma and taste of raw chicken
meat fillets supplemented with 1% oregano essential oil, relative to control
samples without additives.

Table 1 — Physicochemical properties and TBARS values of meat

Meat sam- Meat sam- Meat sam-
Meat Control ples sup- ples sup- ples sup-
Specification samples group lemented plemented plemented
P before without P with 5 g with 10 g
" with orega-
storage additives no of greentea | of green tea
extract extract
H 5.65 A% + 5.45 "¢+ 5.44° + 5.63°x 571%P+
P 0.11 0.06 0.06 0.08 0.10
Water-holding
capacity Grau 6.00+ 6.51°8+ 7.29 ABC 4 6.57%+ 6.18°+
and Hamm 0.66 0.85 0.97 1.62 0.69
method (cm?)
TBARS
(mg malondial- | 0.16 %+ 0.35"C+ 0.26 5+ 0.34%°+ 021+
dehyde 0.06 0.05 0.04 0.06 0.05
kg meat)

Values with the same letters are significantly different: a — P<0.05, 4, B, C, D
- P<0.01
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Table 2 — Values of meat color parameters (L*, a*, b*)

Meat Control Meat sam- Meat sam- Meat sam-
Specifi- samples group ples supple- ples supple- | - ples supple-
: . - mented with mented with
cation before without mented with
. 5gofgreen | 10 g of green
storage additives oregano
tea extract tea extract
L* 53,57 ABCP ¢ 63.54 "® + 62.41°+ 60.38 0 + 60.06 “5C +
2.16 1.68 3.61 1.73 2.45
6.37 A5 + A 8447 + c 920+
*
a 078 8.87 " +£0.88 0.74 8.74%+0.71 0.95
b* 13.32 ABCD 1 17.79 %+ 17.79°% + 17.46 ° + 17.90 % +
0.62 0.63 0.46 0.48 0.36

Values with the same letters are significantly different: a - P<0.05; 4, B, C, D

- P<0.01

Table 3 — Sensory properties of meat (points)

Control Meat sam- | Meat samples Meat samples
Specifi- | Meat samples group ples sup- sup_plemented supplemented
cation | before storage without plemented with 5 g of with 10 g of
additives with orega- green tea green tea ex-
no extract tract
A8 561°+ 6.81°% £ B AB
Aroma | 7437 +£0.44 029 054 5.50°+0.72 6.19 *° +0.52
6.97 A5 6.35°0 + 7.13PFF & BE cF
Taste 0.48 032 0.27 6.00 *= +0.95 6.31 " +0.35
7.36 AP + 6.65 P+ 7.15F & BE o
Color 0.26 038 021 6.81°°+045 6.72° +£0.42

Values with the same letters are significantly different: A, B, C, D, E, F -
P<0.01

Conclusions. It can be concluded that control samples (without addi-
tives) and pork samples supplemented with oregano oleoresin and cold-
stored for 14 days were characterized by lower pH and lower water-holding
capacity compared with samples supplemented with 5 and 10 g of green tea
extract, and fresh meat samples analyzed before storage. The tested natural
antioxidants influenced meat color. Meat without antioxidants, evaluated
before storage, was darkest (L*) and had the lowest contribution of redness
(a*) and yellowness (b*). Oregano oleoresin contributed to the highest in-
crease in color lightness, and green tea extract contributed to the highest
increase in redness (a*). Oregano and an aqueous extract made from 10 g of
dry green tea leaves most effectively inhibited lipid peroxidation (TBARS)
in pork. The concentration of green tea extract was correlated with its anti-
oxidant activity. Meat samples with the addition of 5 g of green tea extract
received the lowest score for aroma desirability, which most probably re-
sulted from the highest rate of lipid peroxidation. A comparison of the tested
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natural antioxidants revealed that pork samples supplemented with oregano
oleoresin had the most desirable sensory properties (aroma, taste, color).
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Abstract. The research was undertaken on three farms. On the A-PMR farm
research covered dairy cows fed with the PMR system, on the B-TMR farm cows fed
with TMR system were examined, whereas in C-TR farm cows fed with the tradition-
al system were examined. Content composition of a feeding dose, milk performance
of cattle throughout winter and summer periods were determined in this work. Bas-
ing on undertaken research it was stated that cows fed with TMR system were char-
acterised by the highest milk performance in comparison to cows assessed on the
other farms. Particularly worthy of attention is also the achievement of high level of
milk performance in cows fed in a traditional way. It seems that not only the feeding
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system has an impact on milk performance of cows but the quality of applied feeds in
animal nutrition as well. Both protein and fat content in milk were placed on a high
level on the analysed farms. In summer, the highest content was achieved on the
farm in which the TMR system was applied. In winter the highest values were
reached in the herd fed with the PMR system. The number of somatic cells in milk
was higher in summer than in winter. The use of TMR system ensured the homoge-
nous feeding dose with properly selected composition. Both the TMR and PMR sys-
tems required lower workload than the traditional feeding system.

(Ilocmynuaa 6 pedaxyuro 15.06.2017 2.)

Introduction. The lack of a properly balanced feeding dose causes a
significant decrease in milk performance and leads to imbalance and insta-
bility in milk production. It also causes high losses in body mass, depletion
of reserves and disturbances in reproduction. High production demand of
dairy cows makes it necessary to use the rational feeding system which will
guarantee optimal coverage of animal’s nutritional needs (Minakowski and
Cichocki, 2006).

In the production cycle of a cow the critical period having an impact
on preparation of cows to the lactation is the dry-off. The dry period is hard
for cows due to the final moments of parturition, the need to build energetic
reserves in the organism, preparation of mammary gland for next lactation,
secretion of colostrum, calving and acceleration of metabolism. A cow, due
to development of fetus, lowers feed’s dry weight intake by up to 35%. This
involves the provision of animal with feeds of good quality, with a higher
nutrients content.

Table 1 — The impact of feeding mistakes in nutrition of dryed cows
on appearance of metabolic and reproduction disorders in early lactation
(Litwinczuk and Szulc 2005).

Disorder — Nutritional status Concomitant disease
deficiency excess
Postpartum ) Qa, P,_ Na, K, difficult partur_lt'lon, retained
. Ca, Mg, protein | vitamin D, placenta, mastitis, abomasum
paralysis .
energy displacement
Difficult ener rotein ener postpartum paralysis, fat cow
parturition 9. P e syndrome
Se, Cu, protein, .
Retained placenta | vitamins E and energy, K postpartum paral_ysns, fat cow
A syndrome, ketosis
Hypomagnesemia | Mg potassium postpartum paralysis
. Se, vitamins E, postpartum paralysis,
Mastitis A abomasum displacement
. . retained placenta, abomasum
Ketosis protein, energy Energy displacement, fat cow syndrome
A_bomasum fiber energy from mastitis, ketosis
displacement concentrated
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feeds

Cows are dried 50-60 days before calving. Fetus development is fast-
est then. In this period, cows have lower nutritional needs and it is necessary
to base their nutrition on high quality volumetric feeds, whereas concentrat-
ed feeds should be used as an addition as well as vitamin and mineral com-
ponents carrier. Cows in the process of drying should not be given feeds
with high amounts of sodium, potassium and calcium, therefore it is needed
to decrease the share of legume plants. Overfeeding of cows in dry period
increases their fatness and can lead to calving complication, decrease in
feeds intake after calving and lower milk performance.

The perinatal period is one of the most difficult periods connected to
energetic deficiencies of a cow. This is a concern especially when the nar-
rowed down period, the so-called transitional period, i.e. 3 weeks before and
3 weeks after calving is the case. Cow’s nutrition in the last 3 weeks before
calving needs proper balancing components composition of the dose so that
the cow maintains an appetite. According to animal condition 1-1,5 kg three
weeks before calving, in the second week 2-2,5 kg and in the last week 3-4
kg of concentrated feed is applied. It is worth to increase the share of starch
in the dose due to a beneficial impact on rumen papillae. The content of total
protein should oscillate between 12-13%. A significant element in the transi-
tional period is to keep low level of Ca, K and Na in order to prevent post-
partum paralysis and swelling of mammary gland. The application of niacin
or propylene glycol allows to decrease the chance of ketosis, whereas an
addition of anion salts counteracts postpartum paralysis (Litwinczuk and
Szulc, 2005, Kanski 2008).

After parturition, cow does not consume a proper amount of feeds in or-
der to cover the needs of the amount of produced milk, that is why a part of
protein, energy and other components is drawn from fat reserves of its own
body. It leads to lowering of condition and might as well be the cause of keto-
sis, fertility disorders and decrease of immunity (Strzetelski et al, 1995).

After calving cow is needed to be supplied with the same feeds which
it received before calving. In the first week, the share of concentrated feed
should not increase over 6 kg as it may lead to acidosis. Nutrients intake
should increase due to an increase in feed intake. An essential element is
also the application of concentrated mixes which complement deficiencies
of components in the feeding dose. The maximum amount can be applied in
4th-6th week of lactation, when cows consume higher amount of volumetric
feeds. The increase in share of concentrated feeds over 50% of the dose
might lead to a decrease in fat content of milk, decrease of pH in rumen,
digestion disorders as well as acidosis.
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Cows after calving have a huge deficiency of energy and need a lot
more protein than in the drying period. Content of energy in the feeding
dose may be increased by using concentrated feeds (Krzyzewski, 2008) as
well as unprotected fat in feeds, by using rapeseed extruders in the amount
2-5% of dry weight or 2-4% of protected fat in the form of foams of calcium
fatty acids. The number of protein can be gradually increased by application
of a brewery malt, extruded soy or rapeseed meal. In the time of an in-
creased performance exogenous amino acids in the protected form as: lysine
and methionine can be applied.

Cows in the period between the 3™ and 7™ month of lactation can con-
sume a maximal amount of dry weight, which enables them to rebuild lost
reserves. At this time an application of appropriate volumetric feeds of good
quality as well as their complementation with concentrated feeds, appropri-
ately to cows performance and the quality of volumetric feeds is recom-
mended (Litwinczuk and Szulc, 2005).

In recent years a significant development and growth in dairy cattle
performance occurred. It is connected to a need of developing proper hous-
ing conditions and application of properly balanced nutrition. Breeder
should look out not only for quantity but quality of milk, fat, protein, lac-
tose, vitamins and mineral components as well (Burgstaller 1985, Radkow-
ska and Radkowski 2013).

The biggest changes due to nutrition occur in fat. Factors deciding of
fat content are volumetric feeds, structural carbohydrates concentration as
well as level of easily fermenting carbohydrates.

Acetic and propionic acids both have the highest impact on milk’s fat
production. High fluctuations in content of this component in milk appear
with a change in components of nutritional dose.

The content of protein in milk due to nutrition is fluctuating to a much
lesser extent. Content of this component in milk mainly depends on the
amount of available energy contained in the feeding dose. The decrease in
energy concentration in dry weight is reflected in low content of protein in
milk. Use of concentrated feeds impacts milk’s protein content beneficially
by increasing supply of starch and other easily available carbohydrates.

The changes in fat content of milk usually correlate negatively with
dairy performance. On the other hand, changes in protein concentration in
milk usually correlate positively with dairy performance (Mikotajczak 2006,
Minakowski et al. 2006).

Nowadays, three basic feeding systems of dairy cows can be distin-
guished: traditional, full-dose (TMR — Total Mixed Ration) and partial dose
(PMR — Portion Mixed Ration). The traditional system is characterised by a
separate feeding with concentrated and volumetric feeds with a high share of
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own breeder’s work. More modern and fully mechanized solution is the
TMR system, which is based on a constant access to full dose ration con-
taining volumetric, concentrated and mineral-vitamin feeds (Rutkowska et al
2012). PMR system is an alternative to the TMR system. In this system cat-
tle is treated as a single technologic group. TMR is prepared for cows of the
lowest performance in this herd, whereas concentrated feeds are consumed
by cows in feeding stations controlled by the computer. Computer is meas-
uring doses of concentrated feeds to cows according to their performance
(Lach 1998).

TMR feeding system is now the most common feeding system of high-
ly efficient cows (Jasinska et al 2011). All of the components of the feeding
dose are applied in the form of a single full-dose mix after thorough mixing
in the mixer wagon (Podkéwka 2004, Jasinska et al 2011). Such system
aims to provide a proper amount of balanced feeding dose as well as rational
nutrition of cows with volumetric and concentrated feeds during lactation
(Sobotka et al. 2011, Szotucha, 2006). Dairy cattle of high productivity per-
formance needs unified feeding throughout a year. Frequent changes of
feeds in nutritional doses lower the degree of nutrients utilization and cause
disorders in digestion. Important elements in this system are cattle grouping,
rational balancing of feeding doses, control of feed intake, appearance of
feces as well as dairy performance and milk’s chemical composition control.
Factors mentioned above are significant, as they have an enormous impact
on milk productivity (Podkowka 2004, Wandzel et al. 2008).

In cow’s nutrition there is a possibility to use a simplified TMR sys-
tem - the so-called PMR system. While feeding cows with this system it is
needed to use high quality corn silage, cereal-legume mix silage, grassland
haylage and beet pulps (Lach and Podkéwka, 2000). This system treats dairy
cows as one technological group. The feeding dose consists of juicy and dry
volumetric feeds, concentrated feeds on the other hand are used depending
on dairy cattle performance (Lach 1998, Strzelecki and Osiggowski 2000,
Wojcik et al. 2005). PMR is an indirect solution between TMR and the tra-
ditional system. It may be used in freestanding barns as well as in tethered
barns, in which feed is applied manually or with the use of feeding auto-
mate, to each cow individually (Szarek 2010).

The traditional system is a system consuming big amounts of time as
well as workforce (Podkowka et al. 1999). Volumetric feeds are applied ad
libitum, whereas concentrated feeds are applied depending on dairy perfor-
mance of cows. They can be applied manually or with the use of automatic
trolleys. Daily dose is divided into 2 or 3 grazings (Weglarz 2003).

In the traditional feeding system balancing of feeding dose is all about
mixing structural and energetic feeds with protein feeds as well as feeds of
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better structure. Concentrated feeds are applied as supplementation in order
to compensate for shortages of protein or energy (Kruczynska 2010).

Traditional feeding system is often connected to pasture grazing, thus
lowering the possibility to feed cows rationally. The amount of dry weight
consumed by cattle mostly depends on botanical composition of fleece,
plants development phase and fertilization. A major factor is also a proper
grazing time. Early green fodder contains low amount of dry weight, raw
fiber and energy, whereas too much protein. Feeding of dairy cattle with
such a lichen often leads to indigestions, diarrheas, disappearance of rumi-
nation as well as might cause milk performance decrease and lowering of
fat and protein in it. In order to prevent such unfavorable occurrences it is
needed to provide cattle with an additional carbohydrate feed such as hay,
straw, beet pulps and molasses (Kamieniecki 2001, Litwinczuk and Szulc
2005, Krzywiecki 2006, Wasilewski 2006).

The aim of this work was to determine the impact of traditional as well
as TMR and PMR systems on milk performance, basic chemical composi-
tion and hygienic quality of dairy cows milk.

Materials and methods. The research was undertaken on three farms
marked as A, B and C dealing with dairy cattle breeding. The period of re-
search was from October 2011 to October 2012. Farm A is located in Ma-
kowski county, Mazowieckie district. It occupies the area of 60 ha. For 15
years milk produced on the farm is being sold to Dr Oetker company from
Makoéw Mazowiecki. On the farm A there is a freestanding barn for 45 piec-
es of cattle and tethered barn for 26 pieces. Milking of cows takes place in
the milking hall of “fish-spear” type for 8 stations. The barn is under milk
usability control with the use of A4 method. Farm B is located in Kolno
county, Podlaskie district. Milk from this farm is sold to the Local Milking
Cooperative in Pigtnica. Farm’s area is 171,8 ha. Arable land consists of 75
ha. On this farm 130 dairy cows are kept in the free standing barn, without
bedding. Milking is performed twice a day with the use of “fish spear” type
milking hall with 14 stations.

Farm C is located in Ostrotecki county, Mazowieckie district. Farm’s
area is 25 ha, of which majority consists of grasslands as well as pastures.
Milk produced on the farm is given to the Mlekpol Milking Cooperative in
Grajewo. Farm C keeps 33 dairy cows in tethered system. In the barn there
are 2 rows of stations as well as a feed corridor. Cows drink water from au-
tomatic drinkers. Feed is applied directly to the feeding table out of the trail-
er. Laying stations are filled with straw and are systematically cleaned. Ma-
nure is removed by scrapers directly onto the slab plate located just behind
the barn. Milking is performed on stations, twice a day with the use of wire-
less milker — bubble type.
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Feeds used in dairy cattle nutrition on farms A, B and C are volumetric
feeds most often from own production as well as concentrated feeds bought
on the market. The mix of grasses and legumes is mowed during the flower-
ing phase and then dried until the dry weight reaches about 40%. It is then
raked onto cylinders and thanks to the press collected and formed into bales
(farms A and C). On the B farm collected and cut raw material is brought
together and spread on prismatic passage on which pickled material is pre-
cisely kneaded by a telescopic loader and a tractor. Such feeds are fully pre-
pared on their own. Silage made from full corn plants is collected in milk-
waxy seed maturity, of 35% dry weight content. It is cut into chaffs of about
1,2cm long. The seed is crushed thus making its digestibility easier. The
plant is transported from the field to the farm where it is stored and precisely
kneaded by tractors equipped with telescopic loaders. After careful pressing
the prism is covered with 2 layers of foil and showered with sand. An aver-
age vyield of corn in farms oscillated on a similar level and was approximate-
ly 50 tones from hectare.

Concentrated feed consists of barley meal. Feeds bought on the market
are a supplement of own produced nutritional doses. For herd A the Unimilk
Pro mix was bought whereas for herd B it was Krowa KSEM complemen-
tary mixture. Protein concentrate, feed’s yeasts, melase as well as soy and
rapeseed meals plus mineral additives were also bought on the market.

On farm A in dairy cattle feeding the PMR system is used. In this sys-
tem a 8m*® mixer wagon with a vertical helix responsible for cutting and
mixing of components is used. Mixing lasts 15 — 20 minutes. A tractor,
which is aggregated to the mixing wagon as well as loader which is loading
silage are both used for feed preparation. The composition of a feeding dose
on the feeding table is destined to cover the needs of cows producing 20kg
of milk daily. The feed is prepared once a day and applied after early milk-
ing. The leftovers are removed from the feeding table. Thanks to feeding
stations concentrated feeds can be used in the nutrition of cows in lactation.

On farm B cows are fed with the TMR system which is prepared with
the use of frontal loader where components of a nutritional dose are placed
into the mixer wagon. Mixing lasts about 20 minutes. The feed is prepared
once a day and applied after early milking.

On farm C cattle is fed with the traditional system (TR). In winter cat-
tle is kept in the barn where they receive properly balanced feeding dose in
the morning as well as in the evening. Throughout the day volumetric feed
is applied, showered with concentrated feed. In the summer cows are on the
pasture for about 3 hours and then they are fattened in the barn with corn
silage, haylage and concentrated feeds.

In this research the following were determined:
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- Composition of feeding dose for dairy cows,

- Nutritional value of the dose,

- Requirements of dairy cattle for dry weight, energy, total protein in
dependence of body weight, performance and fat content in milk,

- Quality of silage (organoleptic assessment),

- Cattle productivity in winter and summer season,

- Quality of milk (number of somatic cells)

- Burden of production of 1 liter of milk at the expense of the feed.

Results and Discussion. In Table 2 components of feeding doses
prepared for dairy cattle in the analysed herds were presented. Good dairy
performance of cows as well as high protein and fat content is an evidence
of a properly composed dose. Data contained in table 2 shows that volumet-
ric feeds are major share of the dose. The highest percentage share is for
corn silage, in farm A it is as high as 51%, in farm B 54,8%, whereas in
farm C 57,7%. Concentrated feeds of own production or bought on the mar-
ket are treated as supplements. Supplementary feed mixes used in farms A
and B as well as rapeseed and soy meals used in farm C are all very im-
portant. The composition of applied feeding doses is enriched by protein
concentrates of 38% and 46% protein content. On B farm, in order to in-
crease feed intake, regulate acid economy of the stomach as well as supply
protein and vitamins (especially B group) feed’s yeasts are used. On farm C
melase, which consists of saccharose is used as a supplement. Therefore the
calculated average feeding dose for 1 cow in the A-PMR herd is 44,8 kg, in
B-TMR herd it is 47,1kg whereas in C-TR farm it oscillates at around
43,3kg.

On chart 1 is shown an average daily cow performance during summer
feeding. In the A-PMR herd an average daily performance of 1 cow was
21,8 kg of milk. In B-TMR herd the performance was higher and reached
23,3kg of milk. On C-TR farm in which cows were fed traditionally, dairy
performance was highest and shaped up at about 25,4 kg of milk.

Podkowka (2004) and Sobotka et al. (2011) claim that higher dairy
performance can be achieved with the use of TMR or PMR systems than
with the use of traditional feeding. Data above shows that not only the feed-
ing system has a big impact on dairy performance. The ability to reach high
production results in dairy cattle breeding depends on proper feeding, ani-
mal welfare, proper herd management and genetics as well (Dymnicka et al.
2004, Podkowka et al. 2004).
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Chart 1 — Average daily performance of cows on farms in summer period.
Table 2 — Composition of feeding dose for dairy cattle.

Farms
A-PMR B-TMR C-TR
Dose components In In In
[ka] | [%] |summary | [kg] | [%] |summary| [kg] | [%] | summary
[kl [kl [kl
1 2 3 4 5 6 7 8 9 10
Grass haylage 14 31 630 12 | 255 1560 15 [346] 49
Corn silage 23 51 1035 25 53 3250 25 |57.7| 825
Barley straw 1.0 [222 45 - - - 20 | 44 66
1 2 3 4 5 6 7 8 9 10
Grain meal: barley| - - - 4.0 8.5 520 - - -
Supplementary
feed mix:
lA-Unimilk Pro 5.0 11 225 40 | 85 520 - - -
B-Krowa Ksem
Protein
concentrate:
L Aminotek 46% 17 | 37 76.5 20 | 42 260 10 | 23 33
FPromilk 38%
Feed yeasts - - - 0.1 0.2 13 - - -
Melase 0.11 | 024 | 4.95 - - - 01 |02 3,3
Rapeseed meal - - - - - - 10 | 23 33
Rapeseed soy meal| - - - - - - 10 | 23 33
n summary 44.8 | 100 2024 | 47.1| 100 6058 43.3 | 100 | 1429
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Chart 2 — Average daily performance of cows on farms in winter period.

According to data presented on chart 2, in winter time the highest daily
milk performance was achieved by cows from the B-TMR herd (23,7 kg). In
C-TR herd it averaged at around 22,8 kg of milk. Whereas on the A-PMR
farm the lowest daily performance amounting 2,1kg of milk was reached.

In the work it was shown that the average milk performance of 1 cow
for whole summer and winter feeding period amounted on A-PMR farm
21,5 kg of milk, on B-TMR farm 23,7 kg, whereas on C-TR farm 23,3 kg of
milk.

Such thesis is confirmed by Sobotka et al. (2011) research in which it
was proved that the highest milk performances are achieved with the use of
TMR system.

It is worth underlining that with the traditional feeding high dairy per-
formance can also be achieved. It is possible however the dose has to be
properly balanced. High dairy performance achieved on C-TR farm in which
the traditional system was used speaks for it.
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Basing on the charts shown above it can be clearly seen that the
amount of fat on the analysed farms is at high level. The biggest differences
appear on A-PMR farm both in winter and summer periods. This is due to
fluctuations of fiber level in the feeding dose. On B-TMR and C-TR farms
fat content does not change rapidly and oscillates in 4,12-4,2% range. An
average content of this component in milk during summer in the examined
herds is on the same level. Obtained results correspond with the results ob-
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Chart 3 — Fat content (%) on farms in summer period.
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Chart 4 — Fat content (%) on farms in winter period.
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tained by Pasternak et al. (2005) as well as Nowak and Wylegata (2003), in
which it was shown that in cows fattened with a big amount of concentrated
feeds before calving an increase in dairy performance occurs with a simulta-
neous increase in fat content.

Chart 5 — Protein content (%) on farms in summer period.
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Chart 6 — Protein content (%) on farms in winter period.

On B-TMR farm higher average protein content in milk was achieved
during summer feeding, which shaped up to be 3,39%. In winter period the
highest values were recorded on A-PMR farm. The average protein amount
was 3,4% in this period. Content of protein in C-TR herd was lower in com-
parison to results obtained on different farms. It was probably caused by the
insufficient amount of energy in the feeding dose, as a properly balanced
feeding dose, in terms of energy and protein, is a main condition of a proper
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lactation course, health of animals as well as proper milk composition.
Achieved results correspond to the results obtained in Kaczmarczyk et al.
(1997) and Sabik et al. (2003) studies.
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Chart 7 — Somatic cell count on farms in summer period
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Chart 8 — Somatic cell count on farms in winter period

Many factors decide of protein level in milk. It might depend on lacta-
tion phase, season of year and age of cows. Nevertheless, proper nutrition
plays a great role, especially the proper amount of energy in the feed. It has
an impact on an intense rumen microflora growth, which is a source of mi-
crobiological protein (Szymanska 2002).

Number of somatic cells in milk corresponded to the extra class of
milk. In research it was presented that on B-TMR and C-TR farms, both in
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winter and summer feeding periods, the number of somatic cells did not
exceed the optimal standard of about 400 000/ml (Regulation of the Minister
of Agriculture and Rural Development). On C-TR farm the number of so-
matic cells was lower in comparison to the number of cells in milk on farm
B. In A-PMR herd during summer feeding the number of somatic cells ex-
ceeded optimal standards as it reached as high as 479 000/ml. Main reason
for that was probably a subclinical mastitis. As Zieminski et al. (2004) and
Malinowski (2001) state the number of somatic cells in milk is not only an
indicator of hygienic quality of milk, but it is a proof of a health state of
udder.

In summary, it can be assumed that the number of somatic cells in
milk was definitely higher in the analysed farms in summer than in winter
period. Obtained results correspond to the results achieved by Litwinczuk et
al. (1997).

In table 3 three feeding doses were presented in winter period for dairy
cows in A-PMR, B-TMR and C-TR herds, whereas in table 4 feeding doses
in summer period for cows in the analysed farms. Achieved results show
that feeding dose for cows in B-TMR herd, both in winter and summer peri-
ods, exceeded by 1,5kg the demand for dry-weight, 7299 for total protein
and 9MJ for net energy. In A-PMR herd, in winter period and summer as
well, the need for dry weight was exceeded by 0,75kg, whereas for total
protein in winter period by 511g and in summer period by 426g. Whereas in
C-TR herd, during summer the need for dry weight was exceeded by 1,3kg
and for total protein by 250g. In winter period, however, a small deficiency
of dry weight and total protein occurred.

Both in A-PMR and C-TR herds a small net energy deficiency was
shown. In relation to data contained in table 1 it can be assumed that there is
a possibility of a better balancing of nutritional dose for dairy cattle in the
assessed farms. In order to lower total protein excess it would be needed to
lower the share of high protein feeds in dose, especially protein concentrates
as well as supplementary feed mixes. In order to decrease the energy defi-
ciency in the dose applied to cows in the analysed herds it would be needed
to use cereal mix.
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Summary. Basing on the undertaken research it is possible to form the
following conclusions and generalizations:

1. The highest milk performances were achieved with the use of TMR
feeding system, then the traditional. It was confirmed that in majority the
quality of applied feeds has an impact on cow dairy performance as well.

2. On the analysed farms a high content of both fat and protein was
achieved. In summer time the highest protein and fat level was achieved in
the herd fed with the TMR system. In winter time however, the highest pro-
tein content of protein and fat was achieved by using the PMR system,

3. A beneficial influence of the traditional system on somatic cells
content in milk was reported,

4. The use of TMR system in dairy cattle nutrition allowed to produce
milk of the same level and of similar chemical composition, independently
of season,

5. Both TMR and PMR systems needed bigger amount of work than
the traditional feeding system.
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GENDER-RELATED CORRELATIONS BETWEEN
THE WEIGHT OF SELECTED MUSCLES AND CARCASS LEAN
AND FAT CONTENT IN BROILER CHICKENS

K. Tomaszewska, M. Mikolajczak, D. Murawska, W. Makowski,
E. Wilkiewicz-Wawro, D. Michalik

Department of Commodity Science and Animal Improvement,
Faculty of Animal Bioengineering, University of Warmia and Mazury, Ol-
sztyn, Poland, e-mail: katarzyna.tomaszewska@uwm.edu.pl

Abstract. The objective of this study was to determine the applicability of the
weight of selected wing, leg and breast muscles for estimating the content of lean
meat and skin with subcutaneous and intermuscular fat in the carcasses of broiler
chickens. The experimental materials comprised 40 carcasses of Ross 308 chickens
(20 males and 20 females) slaughtered at 42 days of age. During carcass dissection,
17 muscles were removed from the right wing and the right leg. Breast muscles were
separated from the breast portion. Coefficients of simple correlation between muscle
weight and selected slaughter quality parameters were calculated. The results of the
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study indicate that carcass lean content can be evaluated based on the weight of the
right and left breast muscles, and m. gastrocnemius medialis (r > 0.6) in both gen-
ders, and on the weight of m. semitendinosus (r = 0.79) and m. peroneus superficial-
is (r = 0.65) in females. Estimates of the weight of skin with subcutaneous fat in the
carcasses of broiler chickens based on the weight of individual muscles could be
inaccurate due to the low values of correlation coefficients. The highest correlation
was found between breast muscle weight and the weight of skin with subcutaneous
fat (r > 0.6). The weight of m. gastrocnemius medialis was also a reliable indicator
of carcass fatness in male chickens (r = 0.67).

(ITocmynuna 6 pedaxyuio 02.06.2017 2.)

Introduction. Poultry production and consumption have been growing
steadily for many years. Consumers make their purchase decisions based on
the taste and nutritional value of poultry meat and products. A short pro-
cessing time is another important consideration (Nowak, Trziszka, 2010).
The high demand for poultry meat has prompted intensive selection for in-
creased muscling. The results of selective breeding programs can be evalu-
ated based on indirect (live) and postmortem fat and lean mass measure-
ments. A detailed tissue dissection procedure is laborious, which limits its
practical applicability. A relatively simple alternative is to separate individ-
ual muscles and determine correlations between their weight vs. lean and fat
percentages in the carcass. This procedure requires less time and effort, and
has no significant effect on carcass quality.

Aim. Very few studies have investigated relationships between the
weight of individual muscles vs. the lean meat and fat content of the whole
carcass. Therefore, the present study was undertaken to determine the ap-
plicability of the weight of selected wing, leg and breast muscles for esti-
mating the content of lean meat and skin with subcutaneous and intermuscu-
lar fat in the carcasses of broiler chickens.

Literature review. There is a need for reliable and objective methods
that could be used to assess poultry carcass quality in selective breeding and
improvement programs. A detailed carcass dissection combined with meat
quality evaluation provides the best results. However, this method has not
been widely applied by poultry breeders and producers because it is labori-
ous and time-consuming. Thus, continuous efforts have been made to devel-
op indirect methods for predicting lean and fat percentages in the carcass
based on selected traits as indicators of carcass tissue composition. Such
evaluations should be rapid, simple and accurate. Further research is needed
to determine which parameters could be used for estimating carcass lean and
fat content in live birds. The traits determined after slaughter cannot serve as
a selection tool, but could be used in animal improvement programs. Easy-
to-measure indicators showing high correlations with carcass tissue compo-
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sition have been continuously searched for. The applicability of certain traits
for indirect evaluation of carcass tissue composition in poultry is largely
determined by their interdependences and measurement simplicity
(Brzozowski, Bochno, 1998).

A detailed dissection of the whole carcass is the most reliable direct
technique for analyzing carcass lean and fat content. During dissection, lean
meat, fat and bones are separated. The subcutaneous fat layer is not separat-
ed from skin because it would be highly laborious. Before dissection, car-
casses should be chilled and stored for no longer than 24 hours. Poultry car-
casses are dissected by a standard method (Ziotecki, Doruchowski, 1989),
which requires considerable time and effort, and decreases the market value
of poultry carcasses.

Another method for indirect measurement of carcass lean and fat
weights in poultry carcasses involves the dissection of individual muscles
which are weighed to estimate percentage carcass lean yield and fat content.
Wawro et al. (1984a) analyzed 16 muscles removed from goose carcasses and
observed relatively high correlations between lean meat content and the
weight of two leg muscles, m. gastrocnemius medialis and m. gastrocnemius
lateralis (r = 0.80 and 0.83, respectively). In the cited study, the weight of m.
anconeus longus was found to be the best predictor of carcass lean yield. This
muscle can be easily separated without compromising the processing suitabil-
ity of meat because the wing portion is the least valuable cut of poultry car-
casses. The weight of m. anconeus longus showed also the highest correlation
with total lean weight in the carcass (r = 0.89). The content of fat and skin in
goose carcasses was most significantly correlated with the weight of leg mus-
cles, m. tibialis anterior, m. gastrocnemius lateralis and m. semitendinosus
(r = 0.711, 0.630 and 0.611, respectively; Wawro et al., 1984a), followed by
the weight of breast muscles and m. gastrocnemius medialis (Wawro et al.,
1984b). In an experiment performed on ducks, Wawro et al. (1984b) noted
relatively high correlations between total lean weight in the carcass and the
weight of m. gastrocnemius medialis (r = 0.76) and m. biceps brachii
(r = 0.82), whereas the highest correlation was found between lean meat
weight and the weight of the right and left breast muscles (r = 0.818 to 0.939).

Materials and Methods. The experimental materials comprised 40 car-
casses of Ross 308 chickens (20 males and 20 females) slaughtered at 42 days
of age. After removal of the head and feet, carcasses were chilled at +4°C for
around 18 hours, weighed and divided into the following primal cuts: neck,
wings, legs (thigh and drumstick), breast portion, back and lumbar portion.
The primal were dissected to separate lean meat, bones, and skin with subcu-
taneous and intermuscular fat. During carcass dissection, 17 muscles were
removed from the right wing and the right leg (Komarek et al., 1986):
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a) wing muscles: m. deltoideus major, m. biceps brachii, m. triceps
brachii, m. coracobrachialis posterior, m. extensor matacarpi ulnaris, m.
indicis longus, m. extensor digitorum communis, m. flexor carpi ulnaris;

b) leg muscles: m. sartorius, m. tensor fasciae latae, m. biceps femo-
ris, m. semitendinosus, m. semimembranosus, m. peroneus superficialis, m.
tibialis anterior, m. gastrocnemius lateralis, m. gastrocnemius medialis.

The muscles and tissue components were weighed within an accuracy
of 0.1 g. Breast muscles (superficial and deep) were removed from the
breast portion by cutting along the breastbone crest, clavicle and coracoids,
and the line connecting the breast muscles to the ribs. In this article, the term
“fat with skin” encompasses intermuscular fat and skin including a layer of
subcutaneous fat, which are difficult to separate in poultry.

The results of the study were analyzed statistically (x and v). The sig-
nificance of differences in the mean values of the analyzed parameters be-
tween genders was determined by analysis of variance (ANOVA). Coeffi-
cients of simple correlation (r) between the weights of selected muscles (x)
and the weights of lean meat and fat with subcutaneous and intermuscular
fat (y;) were calculated (StatSoft, 2015).

Results and Discussion. The average body weight of broiler chickens
(Table 1) was 2926.7 g in males and 2502.1 g in females, and average car-
cass weight was 2114.0 g and 1853.3 g, respectively. In males, the average
weight of lean meat and skin with subcutaneous fat was 1451.1 g and 260.9
g, respectively. In females, the respective values were 1246.5 g and 270.8 g.
Our results are consistent with the reference data provided by Aviagen for
Ross chickens (ROSS 308 Broiler Performance Objectives, 2013).

Table 1 — Body weight, carcass weight, total meat weight and the
weight of skin and fat in broiler carcasses

Specification Statistics g Sex )

Weight of (g): X 2926.7** 2502.1

Body v 6.2 7.7
X 2114.0% 1853.3

Carcass » 98 92
X 1451.1%* 1246 5

Meat ’ 96 76
. X 260.9 270.8

Fat with skin » 145 145

Mean values denoted by ** are significantly different at P < 0.01
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The analyzed muscles differed in weight (Tables 2 and 3). Two wing
muscles, m. extensor digitorum communis and m. indicis longus, had the
lowest weight (both 1.6 g in males, 0.8 g and 1.2 g, respectively, in fe-
males). The weight of m. coracobrachialis posterior (2.5 g in males, 2.4 g in
females) and m. flexor carpi ulnaris (2.9 g in males, 2.5 g in females) was
also relatively low. Breast muscles were heaviest — the average weight of the
right and left breast muscles reached 550.3 g in males, and 532.9 g in fe-
males. Leg muscles also had high average weight: m. biceps femoris (27.5 ¢
in males, 23.1 g in females), m. gastrocnemius lateralis (21.8 g in males,
17.8 g in females) and m. semimembranosus (17.0 g in males, 16.0 g in fe-
males).

Among the analyzed muscles, carcass lean content (Tables 4 and 5)
was most significantly correlated with the weight of the right and left breast
muscles (r = 0.88 and 0.87, respectively, in males; r = 0.82 and 0.83, respec-
tively, in females), m. gastrocnemius medialis (r = 0.72 in males, r = 0.60 in
females) and m. semitendinosus (r = 0.79 in females). High coefficients of
correlation were also noted for m. biceps brachii, m. flexor carpi ulnaris, m.
sartorius and m. biceps femoris (r = 0.54 to 0.61). Relatively high coeffi-
cients of correlation were found between carcass lean weight and the weight
of m. extensor matacarpi ulnaris (r = 0.62) and m. tibialis anterior (r = 0.52)
in males, and between carcass lean weight and the weight of m. peroneus
superficialis (r = 0.65), m. deltoideus major (r = 0.61) and m. triceps brachii
(r = 0.52) in females. The weight of lean meat in the carcass was not corre-
lated with the weight of m. semimembranosus in males, and with the weight
of m. extensor digitorum communis and m. indicis longus in females. The
weights of the remaining muscles were significantly correlated with carcass
lean weight, but the coefficients of correlation were relatively low (r = 0.28
to 0.49).

Table 2 — The weight of breast muscles and arm muscles

A _— Sex
Specification Statistics

P 3 °

1 2 3 4
Masa migénia(g): } 291.9 268.6
m. pectoralis (right) v 14.8 11.6
: X 288.3* 264.3

m. pectoralis (left) » 15.7 107
o X 580.3 532.9

m. pectoralis (right and left) " 151 10.9
. . X 46 44

m. deltoideus major » 141 116
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1 2 3 4
. , X 7.3 6.8
m. biceps brachii Y 11.2 14.4
] . X 11.2%* 9.8
m. triceps brachii Y 12.1 11.9
o ) ; 25 24
m. coracobrachialis posterior v 20.0 21.1
m. extensor matacarpi ulnaris ; 3 >
’ v 16.6 16.9
o ; 1.6%* 0.8
m. indicis longus y 33.2 29.0
m. extensor digitorum commu- ; 1.6** 12
nis 24.6 24.7
v
R X 2.9* 25
m. flexor carpi ulnaris v 15.0 18.7
Mean values denoted by ** are significantly different at P < 0.01, * —at P
<0.05
Table 3 — The weight of leg muscles
— e Sex
Specification Statistics
p d ?
1 2 3 4
Masa migsnia(g): ; 10.1** 8.4
m. sartorius v 15.6 17.3
. X 7.0%% 56
m. tensor fasciae latae § 14.8 15.2
_ ) X 27.5%* 23.1
m. biceps femoris v 20.4 17.3
o X 145 117
m. semitendinosus y 19.9 13.9
m. semimembranosus X i 209
. v 31.2 20.3
. X 11.3%* 9.3
m. peroneus superficialis ’ 12.2 12.3
o X 12.5% 104
m. tibialis anterior y 14.0 14.1
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1 2 3 4
m. gastrocnemius lateralis X 218" 178
’ v 13.0 8.0
m. gastrocnemius medialis ; 13.6%* 111
-9 v 13.8 13.4

Mean values denoted by ** are significantly different at P < 0.01

In a study of geese, Wawro et al. (1984a) noted a significant correla-
tion between carcass lean content and the weight of m. gastrocnemius medi-
alis (r = 0.801), and a relatively high correlation between carcass lean con-
tent and the weight of m. gastrocnemius lateralis (r = 0.827). In our study,
the coefficient of correlation between the above parameters was somewhat
lower (r = 0.4). In an experiment performed on ducks, Wawro et al. (1984b)
reported the highest coefficients of correlation between the weight of lean
meat in the carcass and the weight of breast muscles (r = 0.845) and m. gas-
trocnemius medialis (r = 0.759). The cited authors observed also a relatively
high correlation between carcass lean weight and the weight of m. biceps
brachii. Such correlations were also noted in broiler chickens in the present
study.

Table 4 — The coefficients of simple correlation between the weight of
breast and arm muscles and the weight of lean meat, skin and fat in broiler
carcasses

r«y between the weight of the analyzed
Muscle Sex muscles and the weight of:
Meat Fat with skin
1 2 3 4
o 3 0.88** 0.69**
m. pectoralis (right) 0 0.82%* 0.42
] 3 0.87** 0.62**
m. pectoralis (left) 0 0.83** 0.50%*
. &) 0.89** 0.67**
m. pectoralis (right and left) 0 0.84%* 0.47*
. . 3 0.42 0.32
m. deltoideus maior 0 0.61** 0.06
. . a8 0.59** 0.40
m. biceps brachii 0 0.61** 0.13
. . &) 0.33 0.07
m. triceps brachii 0 0.52%* 0.55%*
L . &) 0.48* 0.27
m. coracobrachialis posterior 0 0.42 0.34
m. extensor matacarpi ulnaris d 0.62" 043
) Q 0.33 0.15
s a8 0.35 0.33
m. indicius longus 0 0.04 0.22
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1 2 3 4

m. extensor digitorum communis g 0.28 0.17
: Q -0.03 0.06
m. flexor carpi ulnaris g 0.567 0.35
: Q 0.54** 0.46*

Significance of correlation coefficients (ry) at a level of a = 0.05, ** - at a
level of o = 0.01

Table 5 — The coefficients of simple correlation between the weight of
leg muscles and the weight of lean meat, skin and fat in broiler carcasses

rvy between the weight of the analyzed
Muscle Sex muscles and the weight of:
Meat Fat with skin
m. sartorius g 0.59" 0.32
Q 0.51** 0.51**
; 5] 0.48* 0.40
m. tensor fasciae latae 0 0.39 0.26
m. biceps femoris d 0.61 0.8
Q 0.54** 0.36
" 3 0.36 0.36
m. semitendinosus 0 0.79%* 0.55%
m. semimembranosus d -0.06 -0.06
) Q 0.40 0.52**
m. peroneus superficialis g 0.49* 0.14
Q 0.65** 0.38
*%
m. tibialis anterior g 0(5?428* 8;1123
m. gastrocnemius laterale g 823 00533*
m. gastrocnemius mediale g 0.7 0.67**
) Q 0.60** 0.22

Significance of correlation coefficients (ry) at a level of a = 0.05, ** - at a
level of o = 0.01

Estimates of the weight of skin with subcutaneous fat in the carcasses
of broiler chickens based on the weight of individual muscles could be inac-
curate due to the low values of correlation coefficients. Carcass fat content
(Tables 4 and 5) was most significantly correlated with the weight of breast
muscles (r = 0.42 to 0.69). In males, the weight of skin with subcutaneous
fat in the carcass was highly correlated with m. gastrocnemius medialis (r =
0.67), whereas in females — with the weight of m. triceps brachii, m. flexor
carpi ulnaris, m. sartorius, m. semitendinosus, m. semimembranosus and m.
gastrocnemius medialis (r = 0.5 in all cases). No correlations or low correla-
tions were observed between carcass fatness and the weights of the remain-
ing muscles. Our results corroborate the findings of Wawro et al. (1984b)
who noted relatively low correlations between carcass fat content and the
weights of the analyzed muscles. In another study by Wawro et al. (1984a),
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carcass fat weight was most significantly correlated with leg muscles: m.
tibialis anterior (r = 0.711), m. gastrocnemius lateralis (r = 0.630) and m.
semitendinosus (r = 0.611).

Summary. The results of this study indicate that carcass lean content
can be evaluated based on the weight of the right and left breast muscles,
and m. gastrocnemius medialis (r > 0.6) in both genders, and on the weight
of m. semitendinosus (r = 0.79) and m. peroneus superficialis (r = 0.65) in
females. Estimates of the weight of skin with subcutaneous fat in the car-
casses of broiler chickens based on the weight of individual muscles could
be inaccurate due to the low values of correlation coefficients. The highest
correlation was found between breast muscle weight and the weight of skin
with subcutaneous fat (r > 0.6). The weight of m. gastrocnemius medialis
was also a reliable indicator of carcass fatness in male chickens (r = 0.67).
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Abstract. Relations between people and animals might have a significant im-
pact on behavior, productivity as well as their welfare. Positive relations of a human
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being with young cattle might translate into easier, more effective and safer handling
of such animals at later age.

The aim of this work was an analysis of the impact of an early human-calf
contact on calves’ later behavior.

Studies were conducted on 21 calves — heifers, which after separation from
dams had a positive contact with humans: after birth, after 8 hours and through five
subsequent days (petting and gentle patting of the whole body). At the age of 4 weeks
their response to a contact with human being was examined again.

The undertaken own research showed that calves from the experimental
groups, which have had a positive contact with humans before watering were calmer
during their first watering with colostrum, in comparison to the control group. What
is more, after second positive contact with a human being the majority of calves from
experimental groups drank the colostrum independently during the second feeding.

After four weeks calves from experimental groups which had a positive contact
in their first day of life and through five subsequent days responded identically to the
contact with a human being. The majority of calves were calm but did not approach
humans and at the moment of a direct contact — did not withdraw. On the other
hand, calves from the control group were anxious and none of them approached
humans. At the moment of direct contact those calves withdrew from human contact.

In summary it can be assumed that early contact of a human being with a calf
might have an impact on its later behavior.

(Ilocmynuna 6 pedaxyuro 02.06.2017 2)

Introduction. Relations between humans and animals might have a
significant impact on behavior, productivity and their welfare (Bielczyk
2010, Hemsworth et al. 2000, Krohn et al. 2001, Raussi 2003, Waiblinger et
al. 2006). Positive interactions of humans with young cattle might translate
into easier, more effective and safer handling of those cows at older age.
This problem is even more important because the cow’s keeping system
changes from tethered to free-standing (Jago et al. 1999, Krohn et al. 2003,
Wojcik et al. 2014). It causes the animals which are deprived of daily con-
tact with humans during feeding and milking to become distrustful of men.
In free standing cattle keeping system it is difficult to approach cows to as-
sess their health state, give drugs, determine if the cow is with calf or to
correct its hooves.

The time period during which the animal contact with men translates in-
to positive relations and lowering of fear of men is different in individual spe-
cies. In pigs this period falls within the first 3 weeks after birth, whereas in
horses within the first 42 days (Bielczyk, 2010, Miller, 2007). It clearly shows
the existence of a critical period (Lansade et al. 2005). Research undertaken
by Markowitz et al., (1998) points out that in case of sheep it only takes
40 minutes of contact with the human during the first 3 days after birth for
them to express significantly lower distrust to men in comparison to control
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animals. Fraser and Broom (1990) suggest that in cattle the optimal time for
development of social interactions with humans is the first 4 to 6 days after
birth. Jago et al. (1999) basing on their research show that the first two days
after birth of a calf may be important for the development of a strong and last-
ing motivation for interaction with men. Research conducted by Krohn et al.
(2001, 2003) indicate that contact and feeding of calves by humans in the first
4 days after birth both increase the motivation of animals to approach men in
comparison to calves which had a minimal contact with them.

The aim of this study was to determine the impact of an early contact
of calves with humans on their later behavior.

Materials and methods. The research was conducted in the period of
3 months, from July to September 2015. Holstein-friesian cows were kept
on the farm in an amount of 2250 pieces. Cows were kept in the free stand-
ing barn on a shallow bedding. For the time of parturition cows were trans-
ferred to the calving pen. Calves were separated from their dams after calv-
ing and transported by a trolley to the calves’ barn, where they were
weighed and placed in single pens lined with straw. Then they were watered
with 4 liters of colostrum with the use of a probe. Then watering was per-
formed twice a day and calves received milk from teat-buckets. During the
stay in single pens such actions as: daily filling-up with straw, ear piercing
with ear clips and health prevention were performed. At the age of 10-14
days calves were transported to group pens. They were still fed with milk
twice a day, however additionally they had a constant access to hay as well
as concentrated feed.

Studies were conducted on 21 calves — heifers. They were divided into
3 groups: control group and two experimental groups (Table 1). Control
group of calves (G-C) was treated in the usual way, for this farm.

Table 1 — Layout of the study

Specification

Contact
after birth

Contact after
8 hours

Contact through 5
subsequent days

Contact after
4 weeks

Control group
(G-0)

+

1st experimental
group (G-I)

+

+

+

2nd experimental
group (G-II)

+

+

+

+

In the first and second experimental groups (G-I and G-II) calves had

their first positive contact with a human being after transportation to calves’
barn and weighing. It consisted of petting and gentle patting of the whole
body. Additionally ears on the outside as well as inside, nostrils and udders
were touched. All of these actions were performed while the calf was lying
down and was not allowed to stand up. Whole contact lasted 40 minutes.
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Pic. 2. Touch and body massage after 8 hours of birth (by A Gruba)
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Pic. 3 — Checking the calf's response to humans after 4 weeks, touch whole
body (by A. Gruba)

The second positive contact with the human being calves had after 8
hours through 15-20 minutes. Contact looked the same as the one mentioned
above, the only difference being the fact that calves were in the standing
position. After this phase the first experimental group did not have any addi-
tional contact with men, beside contacts due to daily activities performed by
workers. The second experimental group (G-11) had additional contact with
men for 5 subsequent days. Every day, single time for 15 minutes calves
were petted and patted on the whole body, legs were lifted and petted also.

The observations of behavior of calves in each group while transport-
ing to calves’ barn, weighing as well as first and second watering were per-
formed. Then reactions of calves during interactions with humans
(calm/temporarily anxious/anxious). At the age of 4 weeks, when calves
stayed in group pens, their response to contact with men during petting and
patting (calm/temporarily anxious/anxious) was examined. After entrance to
the pen it was also observed whether calves did or did not approach men and
did or did not withdraw from physical contact.

Collected results were compiled into tables and charts.

Results and their discussion. The first week of life of calves is the
best period to establish interaction between a man and an animal. Especially
feeding of calves in the first two days after birth may be of huge importance
to later relations with the animal (Jago et al. 1999, Krohn 2001, Lensink et
al. 2001, Raussi 2003). That is why it is important from the beginning to
assure that the first contact is made in such way to establish positive rela-
tions.
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First observations of calves in all groups concerned behavior during
transportation to calves’ barn and during weighing (Fig. 1 and 2). In control
group and second experimental group, during transportation five calves
were calmly lying down in the trolley, whereas other ones clearly wanted to
stand up. In the first group only three calves were calm, whereas 4 other
wanted to stand up several times. After birth calves stand up after several
dozen minutes so their need to change position during transportation is ob-
vious. Calf’s response during transportation may be connected to the course
of parturition as well. Calves born during easy parturition stand up earlier
than those born during parturitions with difficulties. Calf activity might de-
pend on housing conditions as well. Such time is shorter in calves which
stayed with their dam after birth in comparison to the detached ones (Neja
2013).

pes G
5
4 5
3
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[ |
|:} -
Calm Twoattempts to zet  Abovethree
up rehearsals
BG-C mGI mG-I

Fig.1 — Behavior of the calves during transport with the cart to the calf

After transportation to calves’ barn all of the animals were weighed on
the stationary weight. Undertaken observations during weighing indicate
that such actions cause anxiety in calves. Nearly half of the calves in the
control group and the first experimental group as well were anxious during
weighing (Fig. 2). Calmest were calves of the second group, being such dur-
ing transportation as well.
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Fig. 2 — Behavior of the calves when weighing

After transportation to calves’ barn and weighing calves of the control
group were watered with colostrum for the first time, whereas calves from
the first (G-I) and second (G-I1) group had their first positive contact with a
man. Licking of the calf by its dam after birth is performed in order to dry
the animal and stimulate blood circulation, however it additionally influ-
ences the establishment of a bond between them (Reinholz-Trojan 2007). At
the same time the first stimuli received during the licking process are re-
ceived as pleasant. Thus touching is good for establishing positive interac-
tions between a man and an animal. That is why the first positive contact
relied on petting and gentle patting of the whole body, also ears on the out-
side and inside, nostrils and udder were all touched (Pic. 1). All of the ac-
tions were performed while the calf was lying and it was not allowed to
stand up during this procedure. Whole contact lasted 40 minutes.

In both research groups during the first contact with human nine calves
were calm (in group | — 4 pieces, in group Il — 5 pieces). In group | two
calves were anxious during the first moments of contact. One calf was how-
ever anxious until the end of procedure in this group, whereas in the second
group there were two anxious calves (Table 2). Calves which were anxious
attempted to stand up many times, whereas other animals were lying calmly
and did not attempt position change.

The second positive contact with humans calves had after 8 hours after
birth and before second colostrum watering. Contact looked the same as the
first time, the only difference being standing position of calves (Fig. 2). Dur-
ing the second positive contact ten calves were calm (Fig. 2). The remaining
calves were restless. Calves which were acting calmly during the first con-
tact, stayed the same throughout the second one.
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Table 2 — Behavior of calves during positive relationships with human
(pcs)

Specification 1st experimental 2nd experimental
group (G-I) group (G-I1)
Contact after Ca_lm 4 >
birth Temporarily restless 2 0
Restless 1 2
Contact after 8 C"’?'”‘ 5 5
hours Temporarily restless 0 0
Restless 2 2
Contact through Calm - 5
5 subsequent Temporarily restless - 1
days Restless 1

Next activity which was conducted on calves by humans was watering
with colostrum. Calves which were under research were watered with the
use of a probe. This way of watering not only causes them fear and pain but
also does not allow to establish a positive human-animal relation. First wa-
tering is very important for calves as it meets their physiological need of
food intake. It is also essential in establishment of a bond with dam and
gives calf a sense of security. The first contact of the calf with dam is a posi-
tive experience which may be used in establishing of bond and relation with
a human being. Jago et al. (1999) in their research observed that even short
positive human-animal contact, during feeding in the first two weeks of life
might minimize the negative response to people.

During first watering of calves with colostrum (Table 3) the most anx-
ious and breaking out animals were observed in the control group (5 pieces).
Calves which were calm at first, at the end of watering showed signs of
strong anxiety. During second watering 5 calves from this group did not
want to drink colostrum despite the fact that watering was performed with
the use of a teat-bucket (Fig. 3). Two remaining calves drank only a small
amount of colostrum during second watering. It was also observed that all of
the animals defecated meconium properly, without any problems. However
such activity caused anxiety in 3 calves, whereas four remained calm.

During the first watering with colostrum of calves of the first group one
calf was anxious, two calves were also anxious and additionally attempted to
break out several times (Table 3). Remaining four calves were calm at first,
however during watering they became increasingly anxious and tried to break
out. Meconium defecation in all of the calves was proper, four calves were
anxious during this process, whereas three other remained calm.

The lowest amount of calves which were anxious and trying to break
out during the first watering occurred in the second experimental group (Ta-
ble 3). Similar to the first group four calves were calm, however at the end
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of watering they showed signs of anxiety and tried to break out. Only one
calf did not show any sign of anxiety throughout the activity. During second
watering (Fig. 3) only one calf did not drink, five calves were drinking only
the smaller amount, whereas one calf was drinking normally. It was also
observed that meconium defecation in each of the animals was good, in four
calves it caused anxiety, whereas the rest remained calm.

Table 3 — Behavior of calves during the first watering colostrum (pcs)

Control arou 1st experi- 2nd experi-
Specification (G-g) P mental group mental group
(G- (G-11)
Restless 1 1 1
Restless, pulled awal 4 2 1
Moderately calm, but restless at the 1 1 1
end of the watering
Calm, but restless at the end of
' 1 3 3
watering
Calm 0 0 1
pes B
5
4 35
3
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1 00
]
Didnotdrink  Dronk but a smaller Drink
anount
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Fig. 3 — Behavior of the calves during the second drinking of colostrum

Undertaken own research showed that calves from the experimental
groups, which had a positive contact with humans before watering, were
calmer during first watering with colostrum in comparison to the control
group. What is more, after the second contact with men the majority of
calves from the experimental group were drinking colostrum by themselves
throughout the second watering.

In the second experimental group calves were under an additional con-
tact with humans for the next 5 days. Every day, single time for about 15
minutes calves were petted and patted on the whole body, legs were lifted
and petted also (Fig. 3). During these contact five calves in average were
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calm, one calf was temporarily anxious and one was anxious (Table 2). It is
needed to add that not always the same calves were calm throughout daily
activities.

After one month the response of calves to human contact was exam-
ined. In the control group it was noticed that calves reacted anxiously to
humans, from seven calves only two calmed down after a short while (Fig.
4). None of the animals approached humans freely, whereas four calves
withdrew after contact and three stood still (Fig. 5).

pes

= = e I e 3

Calm Temporanly Restless
restless

BGC WG] mGeIl

Fig. 4 — Behavior of calves during contact with humans after four weeks
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contact
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Fig. 5 — Reaction of the calves to contact and desire to approach the human
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In the experimental groups the majority of calves reacted calmly
(G-1 — 5 pieces; G-l — 4 pieces) when seeing humans. In the first group, in
which the positive contact had occurred twice on the first day after birth,
there was one calf which was anxious and one which calmed down after a
short while (Fig. 4). In the second group, where contacts with humans oc-
curred for the next 5 days after birth, temporarily anxious were two calves,
whereas anxious was one piece.

Although, the majority of calves in the experimental groups were calm
they approached humans unwillingly (Fig. 5). Only three calves in each
group that approached men freely were observed. Calves reacted definitely
better to the contact with men as only one piece in every group withdrew
from the touch.

There have been multiple studies undertaken in recent years to exam-
ine the meaning of an early contact for calves, their behavior and productivi-
ty (Bovin et al. 2009, Hemsworth et al. 2000, Jago et al. 1999, Khron et al.
2001, Lensink et al. 2000, 2001, 2003, Raussi 2003, Schiitz et al. 2012).
Many studies show that proper handling of animals [physical contact, touch
and manipulations — handling] may have an impact on behavior towards
people. The character of such contact has an influence on animal behavior:
positive, neutral or negative as well as time in which they experience this
contact (Hemsworth et al. 2000, Jago et al. 1999, Khron et al. 2003). Addi-
tionally, research showed that either the fact of keeping calves with dams,
when they were separated and whether they were kept separate or in groups
also have an impact on future behavior towards humans (Hemsworth et al.
2000, Jago et al. 1999, Khron et al. 2001, Lensink et al. 2001).

In own research it was determined that after four weeks calves from
the experimental groups, which had a positive contact in their first day of
life and in the next 5 days, reacted to the contact in the same way. The ma-
jority of calves were calm but did not approach humans and at the time of
direct contact - did not run away from it. Calves from the control group,
however, were anxious and none of them approached humans. At the time
of direct contact such animals ran away from the contact most often.

Conclusions. Early contact with people lowers the fear towards them
in case of poultry, pigs, rabbits, foxes, dogs, sheep and goats. In case of cat-
tle, in addition to lowering fear of men, it lowers aggression level towards
men and stress of new situations (Bielczyk 2010). Thanks to free standing
cattle keeping, their behavioral needs are fulfilled, such as social contacts or
reproductive behavior. The freedom of movement simplifies the establish-
ment of hierarchy, thus enabling cows to know their place and minimizes
the number of fights. The animals have a higher sense of security and thanks
to that stress is lowered (Wdjcik et al. 2014). However, modern cattle breed-
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ing methods which focus on an increased automatization and increased
number of animals at the same time restrict breeder’s direct contact with
animals and establishment of positive relations with them (Krohn et al.
2001). It is often possible to make working with them easier by making
small changes in their handling during their first period of life.

Undertaken own studies showed that calves from the experimental
groups which had a positive contact with humans were calmer during the
first watering with colostrum in comparison to the control group. Addition-
ally, after the second positive contact with men majority of animals from
experimental groups drank colostrum by themselves during the second wa-
tering.

After four weeks calves from the experimental groups, which had a
positive contact with humans in their first day of life and in the next 5 days
reacted in the same way. Majority of calves were calm but they did not ap-
proach men and at the moment of direct contact — did not withdraw. On the
other hand calves from the control group were anxious and none of them
approached men. At the moment of direct contact those calves mostly with-
drew.

In summary it can be stated that the early human-calf contact may
have an impact on calves’ later behavior.
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