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MOP®O®YHKLUWAHAINBHAA XAPAKTEPUCTUKA BbIMEHU
BYPOro LLUBULIKOrO CKOTA PA3HOIO rEHOTUNA

MORPHOFUNCTIONAL CHARACTERISTICS
OF THE UDDER OF BROWN SWISS COWSOF DIFFERENT GENOTYPES

Knroueenie cnosa: 6ypas weuuKas, MECMHasi nonyrs-
yusi, amepukaHckas cenekyusi, oopma 8bIMeHU, CKOPOCmb
Monokoomoayu, UHOEKC 8bIMEHU.

B HacTosiee BpeMs COBPEMEHHOE WHTEHCWUBHOE MO-
NOYHOE CKOTOBOACTBO HasvpyeTcs Ha aKkcnmyaTalum cKoTa,
OTBEYAILLEro HOBbIM TEXHOMOTMYECKUM YCNOBUSAM, CPeau
KOTOPbIX MPUrOAHOCTb KOPOB K MALUMHHOMY [OEHM0 Ha
LOVIbHBIX  YCTaHOBKAX SIBNSETCS OOHUM W3 OCHOBHbIX Kpu-
Tepues. Llenb paboThbl 3akntoyanack B U3yyeHun mopdgono-
TMYECKNX 1 (DYHKLMOHAMBHBIX CBOWCTB BbIMEHM KOPOB Oypon
LIBMLIKOW NOPOAbLI MECTHON NONYNALMM 1 YAYYLLEHHBIX LUIBU-
LaMn amepuKaHCKOW Cenekuun ceepcTHUL. MccneposaHus
npoBeaeHsl B CXIK (CenbCKOXO3ANCTBEHHBIA MPOM3BOA-
CTBEHHbI KoonepaTu) «BepxHeMankuHCkuny  30MbCKOro
panoHa KabapanHo-bankapckoin Pecnybnnku Ha aByx rpyn-
nax nepsoTenok: | rpynna — Wwaunubl MecTHon nonynsyuu, |1
rpynna — ceepcTHULpbl ¢ 50% KpOBK LUBULEB aMepUKaHCKOM
cenekuun. B pesynbTate pacnpemeneHus XMBOTHbIX MO
topme BbIMEHU BbISIBNIEH HaubOMbLLUMIA MPOLIEHT NepBOTe-
noK ¢ vaweobpasHoi u BaHHOOOpa3HON hopmMamm BbIMEHN
cpeau povepent 6bikoB amepukaHckon cenekumm (83,3%),
TOrda Kak yoenbHbld Bec ocobeit ¢ okpyrnon opmon B
rpynne OTeYECTBEHHBIX LIBULEB MECTHON nonynsauun — 40%
npoTuB 16,7% Y KMBOTHBIX C KPOBbIO LUBULIEB aMEPUKAHCKOM
cenekuuu. MpakTuyeckn Bce NonykpoBHbIE XMBOTHBIE (90%)
XapaKTepu3oBanuch LUIUHOPUYECKON (HOPMON COCKOB, TO-
rha Kak Cpeau MeCTHbIX LUBMLIEB NPOLIEHT TaKUX KUBOTHbIX

He npesblwan 70%. Y noToMcTBa, MOMyYEHHOro OT 3apy-
OeXHbIX NPON3BOANTENEN, 3aperncTpupoBaHbl 6onee BbICO-
KWA CyTOuHbIA yoon (Ha 3,7 kr/muH., P>0,999), ckopocTb
Monokootaaun (Ha 1,1 muH., P>0,999) n MHOEKC BbIMEHM
(Ha 1,8%, P>0,99). Wcnonb3oeanne reHodonaa Oyporo
LUBMLIKOrO CKOTA aMepUKAHCKOW CENeKuMM B CTafe LIBMLEB
MECTHOM MonynsLyun NO3BONUNIO NOMYYNUTb NOTOMCTBO, 3Ha-
YUTEMNBHO MPEBOCXOASALLEE UCXOAHYI0 MaTEpUHCKY0 hopmy
Mo TEXHOMOTMYECKUM NOKa3aTeNsM, YTO CBUAETENLCTBYET O
HaCNeaCTBEHHOM 00YCNOBMNEHHOCTN  MOPGOMYHKLMOHAMb-
HbIX Ka4eCTB BbIMEHMU.

Keywords: Brown Swiss cattle breed, local population,
American breeding, udder shape, milk yield rate, udder in-
dex.

At present, modern intensive dairy cattle farming is based
on the usage of the cattle that meets new technological re-
quirements; the suitability of cows for machine milking in
milking parlors is one of the main criteria. The research goal
was to study the morphological and functional properties of
udders in Brown Swiss cows of the local population and
those improved by cows of American breeding. The studies
were carried out on the farm of the farming cooperative
SKhPK “Verkhnemalkinskiy”, the Zolskiy District of the Ka-
bardino-Balkarian Republic. Two groups of first-calf heifers
were formed: Group 1 — Swiss Brown heifers of the local
population; Group 2 — local Brown Swiss heifers improved by

BecTHuk AnTanckoro rocygapcTBeHHoro arpapHoro yHuepcuteta Ne 3 (16), 2018



XNBOTHOBO/CTBO

50% of blood of American breeding. As for udder shapes, the
largest percentage of the first-calf heifers had bowl-shaped
and tub-shaped udders among the daughters of the bulls of
American breeding (83.3%), while the percentage of heifers
with round shape in the group of domestic Swiss Brown ani-
mals of the local population was 40% compared to 16.7% in
the animals with Swiss Brown blood of American breeding.
Almost all half-blooded animals (90%) had cylindrical teat
shape, while among the local Brown Swiss population this
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BBepeHue

HecmoTpst Ha oauHakoBoe npoucxoxaeHue Oy-
pbIX MOPOA KPYMHOMO POratoro CKOTa, OT XMBOTHbIX
LWBMLIKOW MOPOAbI, OHW 3HAYNUTENBHO pasnUyalTCs
no TWNY, TEIOCMOXEHWIO, YPOBHIO W HanpaBneHuMIo
NPOAYKTMBHOCTK [1, 2].

OTeyeCTBEHHbIE XMBOTHbIE LUBMLIKOW NOPOAbI
NPOM30LLN OT YUCTOMOPOAHOrO pasBefeHus 3aBe-
3€HHbIX MO UMNOPTY BYpbIX NOPOZ, CKOTA W MOMNOTH-
TEMNbHOrO CKPELLMBAHWS MECTHOTO CKOTa C Bblkamu
13 Asctpum, Benrpum, CLUA v Lsenyapum [3].

O ponronetHeM MPOZYKTMBHOM MCMOMb30BaHUM
BypbIx nopod, CBUAETENLCTBYET aHanus, nNpoBeaeH-
Hoin E.A. Jlebeabko [4], HaxogswWwmMcs Ha ypoBHE
6-7 naktaumn. OgHako CylecTBeHHas auddepeH-
UMaums yCroBuiA COAEpXaHUs M KOPMIEeHWs ckoTa
NPUBOAUT K PasnMuuaM B peanusaunn reHeTU4ecko-
ro NoTeHUmMana B KOHKPETHbIX YCNoBMSX cpespl [5-8].

Mo pgaHHbiM akagemuka PAH H.U. Ctpekososa
[9], ykasblBalOWEro Ha LEHHble KayectBa Oypon
LUBMLIKOW NMOPOAbI, OHA BbITECHAETCS rPYNMoN YepHO-
NecTpbIX MopoA, Kak NpaBuiio, W3-3a MEHbLUER MO-
NOYHOI MPOAYKTMBHOCTY, YTO B Byayliem notpebyet
NPOBEAEHUS OnpefeneHHbIX MeponpusaTUiA no ee
coxpaHenuto [10].

OpHon u3 Haubonee akTyanbHbIX nNpobnem co-
BPEMEHHOrO MOJIOYHOMO CKOTOBOACTBA CTpaHbl SB-
NAEeTCS yBEnMyeHre Npon3BoAcTBa Monoka. [Jobutb-
CS 3TOr0 HEBO3MOXHO B€3 OLIEHKM KPYMHOTO poraToro
CKOTa, Pa3BOAMMOrO B YCMOBMSX MPOMBILLIIEHHON
TEXHOOrMM, N0 NoKa3aTensM BbIMEHM, Tak Kak OHM
Hapsgy C yAaoeM, codepkaHuem B Monoke benka u
Kupa SBMSOTCH OCHOBHBIMW CENEKLMOHNPYEMbIMM
Npu3HaKammn, XapakTepusyloT MPUrogHOCTb KOPOB K
MaLUVHHOMY JOEHUIO.

percentage did not exceed 70%. The offspring obtained from
foreign producers revealed higher daily milk yield (by 37 kg
per min, P > 0.999); milk flow rate (by 1.1 min, P > 0.999),
and udder index (1.8% P > 0.99). The use of the gene pool
of Brown Swiss cattle of American breeding in the herd of the
local population makes it possible to obtain the offspring
exceeding the original maternal form by technological indi-
ces, which is indicative of the genetic determination of udder
morpho-functional qualities.
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K OCHOBHbIM TEXHONMOTMYECKUM MpU3HaKaM, Xa-
paKTepU3yHOLMM MPUTOAHOCTb KOPOB K MalLMHHOMY
[OEHW0, OTHOCATCA (hopma, pasMepbl BbIMEHU W
COCKOB, MHAEKC BbIMEHW, NPOAOMKUTENBHOCTL W UH-
TEHCMBHOCTb [JOEHMS, a Takke PaBHOMEPHOCTb Bbl-
[anBaHus AOnen BbIMEHM.

B 91O CBA3W NOHATHO BHUMaHMWe, yoensemoe B
COBPEMEHHON CeNeKkUMM pPasBUTUIO  BbIMEHM, YTO
CBSI3aHO HeOOX0AMMOCTBI0 CO34aHMA OAHOPOAHbIX
cTag no hopme 1 paamepam COCKOB, TaK Kak OT 3TOro
3aBUCUT 1 pa3aoit kopos [11, 12].

Ha HacnefcteHHyto 06ycrnoBneHHOCTb Mopdho-
(DYHKLMOHANBHbIX CBOWCTB BbIMEHM KOPOB yKa3blBa-
nocb B wuccnegosanusx H.I. Cypapesa [13],
.M. Kosanesown, M.W1. Cenvoroson u gp. [14].

Lenb paboTtbl — n3yunTb Mopdonornyeckue 1
(PYHKLMOHamNbHbIEe CBOWCTBA BbIMEHU KOPOB LLIBULIKOM
nopoasl MECTHOWM MONYMALUMM M YNYYLIEHHbIX LUBM-
L{amM1 aMepUKaHCKOW CeneKLym CBEPCTHUL.

Matepuan u meToabl CCNeaoBaHuA

[N 0OCTWKEHMSA yKa3aHHOM Liesin uccrnegoBaHum
B ycnosusx CXIK «BepxHeMankuHckuiny 305bCKoro
paiioHa KabapauHo-bankapckon Pecnybnuku Gbinu
cpopmupoBaHbl ABe rpynnbl nepsotenok no 30 ro-
NoB B Kaxgou: | rpynna — WwsmMLbl MECTHOW NOonyns-
uuu, Il rpynna — ceepctHuupl ¢ 50% Kposw LiBMLEB
aMepuKaHCKOM cenexkumu.

KopmneHne nogonbITHbIX KOPOB  OCYLLECTBNSN
cbanaHcMpoBaHHbIMK paLMOHamMu B COOTBETCTBUW C
[eTann3npoBaHHLIMU HopMamu BUXK.

OueHKy BbIMEHW Onpeaensanu cornacHo MeToau-
YeCKUM YKa3aHWaM W WHCTPYKUMKM no BOHUTUPOBKE
KPYMHOrO poraToro CkoTa MOJIOYHbIX U KOMBUHUPO-
BaHHbIX NOPOZ Ha 2-3-M MecsLax nakrawum.

BecTHuk AnTaiickoro rocyfapCcTBeHHOro arpapHoro yuuepcurterta Ne 3 (161), 2018



XNBOTHOBO/CTBO

MonyyeHHble pe3ynbTaThbl Hay4HbIX MCCReaoBa-
HWiA Bbinn 0BpaboTaHbl MeToAaMy BapuaLOHHOM
CTaTUCTWKW, OnmMcaHHbIMKU B pykosogcTse H.A. [1ro-
XuHckoro [15]. [JoCTOBEPHOCTb  MOMYyYeHHbIX  pe-
3yNbTaToOB OLEHMBANM C WCMOMb30BaHWEM KpuTe-
pus CTblogeHTa.

PesynbTaTtbl MccnepoBaHuii U UX 0OCyxaeHue
B pesynbTate auddepeHumaLmm nogonbITHbIX
rpynn nNepBoTENoK no opme BbIMEHW U COCKOB 06-
HapyXeHbl CYLLECTBEHHbIE Pa3nnymMs B 3aBUCUMOCTU
OT WX NpoucxoxaeHus (tabn. 1).

Tabnuua 1

Pe3ynbsmamsi dughghepeHyuayuu

nodonbImHbIX 2pynn nepeomesnok

no ¢hopMe 8bIMEHU U COCKOB

CKOM Cenekuun, KoTopble Obinn Bbile TaKOBbIX
CBEPCTHWL, MECTHOM NOMYNALMW B CpeaHeM Ha 3,7 Kr
(P>0,999). Bmecte ¢ Tem fonblue AOMAMChH MOMy-
KpoBHble kopoBbl (Ha 1,1 MuH., P>0,999), uto, BUAK-
MO, CBSI3aHO C X BOMbLUMMM YAOSMM.
Tabnuua 2
OyHKYUOHa/bHbIE ceolicmea ebIMeHU

nodonbimHbIX 2pynn nepgomenok, (X +m -)

lNokasaTtesnb I lpynna i
n 30 30
CyTOYHbIN Yo, KT 15,3+0,4 19,0+0,5
MMpooOMKMTENBHOCTL 1142022 12.540.1
JIOEHUS, MUH.
VHTEHCBHOCTb MOOKO- 1,3440,03 1.5240.04
0TAauM, KI/MUH.
WHpekc BbiMeHw, % 43,440,3 45,2+0,5

lNokasatenb I pynna i
Konn4yecTtBo XMBOTHBIX, ron. 30 30
®opma BbIMeHM (ron/%):
- Yalle- 1 BaHHOOOpa3Hast 18/60,0 25/83,3
- OKpyrnas 12/40,0 5/16,7
®opma cockos (ron/%):
- LMnmHapuyeckas 21/70,0 27/90,0
- KOHUYeCKas 9/30,0 3/10,0

B pesynbTate pacnpegeneHns XuBOTHBIX MO
hopMe BbIMEHM YCTAHOBMEHO, YTO HaMOOMbLUMI
NPOLEHT NEPBOTENOK C YaleobpasHon U BaHHOOO-
pasHoi (hopmami BbIMEHM Habnogancs cpeau Ao-
yepel BblkoB amepukaHckon cenekuun (83,3%), To-
roa Kak yaernbHbln Bec 0cobei ¢ OKpyrion (hopmon B
rpynne OTEYEeCTBEHHbIX LWBWLEB MECTHOW NOMynsLmMu
- 40% npoTuB 16,7% Y XMBOTHBIX C KPOBbIO LUBULIEB
amMepuKaHCKoM cenekumn. bornbluee  KOMMYECTBO
NepBOTESIOK C KenaTesbHOM (HOPMOi BbIMEHM, NMe-
toLLee MeCTO B rpynne nosyKpPOBHbIX XWBOTHbIX, Be-
POSATHO, CBA3AHO C 1CMONb30BaHNeM reHodoHaa by-
POV LIBMLKOW NOPOLbI aMEPUKAHCKOWM CEenekumn, Kak
W3BECTHO, Nepefatollen Kak BbICOKME MOSIOYHbIE
KayecTBa, Tak W TEXHOMOMMYecKMe CBOWCTBA MOTOM-
CTBY, YTO cornacyetcs ¢ psgoM uccnegosaHum [16,
17]. TpakTuyeckn BCe MOMYKPOBHbIE KMBOTHbIE
(90%) xapakTepu3oBanuCb LMIMHAPUYECKON dop-
MO COCKOB, TOrAa Kak cpeay MEeCTHbIX LUBMLEB Npo-
LIeHT TaK1X XMBOTHbIX He npesbiwan 70%.

C uenbto  onpegeneHns  yHKUMOHANBHbIX
CBOWCTB BbIMEHW NOAOMBITHLIX KOPOB OblNN M3y4eHbl
WHTEHCWUBHOCTb MOMOKOOTAAYM W UHOEKC BbIMEHM,
pesynbTaTbl KOTOPbIX NPeACTaBNEHbI B Tabnnue 2.

Ha 2-3-M Mecsuax nakrauumn yctaHoBneHsl bonee
BbICOKME 3HAYEHWUSI CYTOYHOrO YAo0s Yy Aoyepeit Obl-
KOB-NPOU3BOAMUTENEN LUBULIKOW MOPOAbl aMepuKaH-

B pesynbtate 6onbluen CKOPOCTHI MOSIOKOOTAA-
4M OTNINYANMCb KMBOTHbIE C KPOBHOCTBIO 50% no
LUBMLAM aMEepUKaHCKOM Cenekuun, npenmMyLlecTso
KOTOPbIX Haf CBEPCTHWLAMWU OTEYECTBEHHOW CEnek-
uuu coctasuno 0,18 kr/muH. (P>0,999).

PaBHOMEPHOCTb Pa3BUTUS A0SIEN BbIMEHW XW-
BOTHOrO B OMpEeAeneHHON CTEeneHu cBsidaHa C npo-
LOMKNTENBbHOCTBI0 A0eHUs. Tak, Hanbonbluve 3Ha-
YeHWs1 MHOEKCa BbIMEHW 3aperncTpupoBaHbl y nosy-
KPOBHbIX NepBoTenok — 45,2%, 4To Bbile nokasare-
nen MeCTHbIX WBKLEB B cpeaHeM Ha 1,8% (P>0,99).

3aknoyeHune

Vcnonb3oBaHune reHogoHga Oyporo  LUBULKOTO
CKOTa aMEepUKaHCKOM CenekuMm B CTage LWBWLEB
MECTHOM MONynsUMM NO3BOUIIO MOSYYUTb MOTOM-
CTBO, 3HAYMTENBHO MPEBOCXOASLLEE UCXOAHYH Ma-
TEPUHCKYI0 (hOPMY MO TEXHOMOrMYECKUM MoKasaTe-
NAM, YTO CBMAETENbCTBYET O HACcNeACTBEHHOM 0By-
CMOBJIEHHOCTU  MOP(POYHKUMOHAMNBHBLIX — KA4ecTB
BbIMEHM.
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MWUTOXOHAPWUAIIbHASA OUCOYHKLIUA U

MITOCHONDRIAL DYSFUNCTIO

Knioyeebie cnoea: xpomamuH, cnepmMamosoud, Mumo-
xoHOpusi, si0epHas [HK, s4HK, mumoxondpuansHas LHK,
mmHK, uHdexc hpaemeHmayuu, akmugHoCmb cnepmamo-
30udos, Mopghonoaus cnepmamo3oudos.

OfHMM 13 BaxHEALWMX WHAMKATOPOB 3(hEKTUBHOCTY
BEOEHWS OTpacnu CKOTOBOACTBA, OCODOEHHO MOMOYHOrO,
SBMISIETCA YPOBEHb BOCMPOM3BOACTBA CTaja. B MOnoyHOM
CKOTOBOACTBE LUMPOKO WCMOJb3YeTCs MCKYCCTBEHHOE OCe-
MEHeHne, CeMEeHEM OfHOr0 Obika OCEMEHSIIOT ThICAYM, WHO-
roa jaxe OECATKM TbICAY KOPOB U Tenok. Mcnonb3oBaHue
BCMOMOraTenbHOA PENPOAYKTUBHOM TEXHOMOMN NO3BONSET
YCKOPUTb FEHETUYECKNA NPOrpecc, YnyylumTb NPOayKTUBHbIE
nokasatenu. KpynHomaciutabHas cenekuus TpebyeT focTo-
BEPHOW OLEHKM KavecTBa ObIkOB-NpoOW3BOAMTENEN, B TOM
yucne 1 No PenpoayKTUBHbLIM nokasatensm. PepTunbHOCTb
CaMLOB 3aBUCUT OT MHOTOYMUCIEHHbIX BUOTUYECKMX 1 abuo-
TUYECKMX MOKa3aTenen, ux W3yyeHue, OLEeHKa U KOpPEeKTU-
poBka MMetoT Bonbluoe (byHOaMeHTanbHOe M MpuKnagHoe
3HaveHne. OCHOBHas LeMNb WCCNedoBaHWA 3aKriovaeTcs B
W3yYeHUM B3aWMOCBA3N  YNbTPACTPYKTYPHLIX 3MEMEHTOB
cnepmarosongoB ¢ epTunbHOCTLEI. B 3agaumn uccneposa-
HWW BXO4WUNO: MPOBECTU PaCLUMPEHHYID CrepMorpaMmy 3a-
MOPOXEHHO-0TTasiHHOM  cnepmbl  BbIKOB-NPOM3BOAUTENEN;
N3y4nTb MUTOXOHAPUAIbHYIO ANCHYHKLMIO B CNEpMaTo3om-
Jax, B3aUMOCBS3b MMTOXOHAPMAmbHON AWCAhYHKLMM cnep-
MaTO30MAO0B C WX aKTMBHOCTbIO U mopdonorueir. Mccnepo-
BaHMAMM YCTAHOBMEHO, YTO CyLLeCTBYeT OTpuuaTenbHas
KOppensaumMs akTMBHOCTM CMepMaTo30MEoB CMWUTOXOHAWPH-
anbHon ancdyHkumen. KoadhuumeHT koppensauum mexay
aTUMK nokasatenamu coctasun r=-0,24. imeeTcs BbiCOKas
B3aMMOCBSA3b BCTPEYAEMOCTU aHOPMaslbHbIX CnepMaTo3ou-
[0B C ANCKDYHKLMEN MUTOXOHLPUW, KOPPEnauMOHHas 3aBu-
cumocTb coctaenset r=0,77. Vugekc dparmentaumm sHK B
3aBWUCMMOCTM OT WHAMBMOYaNbHON 0COBEHHOCTM 0coben W
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AKTUBHOCTb CMEPMATO30UAOB BbIKOB

N AND SPERM ACTIVITY IN BULLS

™
TEXHONOMMYECKUX MPOLeayp, WUCMOMb3yeMbIX NPWU KPUOKOH-
cepBaLuu 1 pasgeneruu no nony, sapbuposan 0 o 25%.

Keywords: chromatin, sperm cell, mitochondria, nuclear
DNA, mitochondrial DNA, DNA fragmentation index, sperm
activity, sperm morphology.

One of the most important indicators of management effi-
ciency of cattle breeding industry, particularly dairy cattle
breeding, is the level of herd reproduction. Artificial insemina-
tion is widely used in dairy cattle breeding; one bull’'s semen
may be used to inseminate thousands, and sometimes tens
of thousands of cows and heifers. The use of an assisted
reproductive technology enables to accelerate genetic pro-
gress and improve performance indices. Large-scale breed-
ing requires reliable evaluation of bull quality including repro-
ductive performance indices. Male fertility depends on nu-
merous biotic and abiotic indices; their study, evaluation and
adjustment are of great fundamental and applied importance.
The research goal was to study the relationship between the
ultra-structural elements of sperm and fertility. The research
objectives were as following: to make advanced analysis of
the frozen-melted semen of servicing bulls; to study mito-
chondrial dysfunction in sperm cells; to examine the relation-
ship of mitochondrial dysfunction with sperm activity and
morphology. It has been found that there is a negative corre-
lation of sperm activity and mitochondrial dysfunction. The
correlation coefficient between these indices amounted to r =
-0.24. There is a high correlation of occurrence of abnormal
sperm cells with dysfunction of mitochondria; the correlation
amounts to r = 0.77. The sperm nDNA fragmentation index,
depending on the individual characteristics of individuals and
on the technological procedures used for cryopreservation
and the division by sex, ranged from 0 to 25%.
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