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DAIRY PRODUCTIVITY OF HOLSTEIN COWS OF DIFFERENT BREEDINGS UNDER
THE CONDITIONS OF COMMERCIAL DAIRY FARMS

Abstract. This work aims to identify the level of productivity of Holstein cows of different breedings.

The experimental studies were performed using purebred Holstein animals imported from Germany,
Hungary, and Finland.

When studying the exterior-constitutional features of livestock raised on the farm, it was found that
Holstein cows as a whole were characterized by a relatively strong constitution, a proportionally developed
and slightly elongated body with average live weight, deep chests with well-defined milk veins, glandular and
properly attached bath-like and cup-shaped udder, with an average intensity of milk yield (2.12-2.4 kg/min).
According to the expressiveness of dairy forms, the best indicators were for animals of Hungarian breeding
with the linear affiliation of Reflection Sovering, and in cows of German and Finnish breedings - Montwik
Chieftain.

A study of the dairy productivity of cows showed that the greatest milk yield over 305 days for three
lactations, depending on the linear affiliation, was for Hungarian cows: during the 1st lactation - 6465.9-
6951.2 kg, the 2nd lactation - 7463.5-7706.2 kg, according to the 3rd lactation - 8254.2-8297.7 kg of milk.

A comparative evaluation of the dairy production of cows showed that the highest dairy productivity was
noted in cows of the Reflection Sovering line. Thus, the average milk yield in cows of this line in the first
three lactations was higher than in analogs of the Finnish breeding by 885 kg (13.02%) and German one - by
892 kg or 13.1% (P<0.05), Vis Beck Ideal by 444.5 kg (6.2%) and 807 kg or 12.0% (P<0.01) respectively. The
animals of the Montwik Chieftain line of the Hungarian breeding exceeded in the milk yield of the German
cows by 176.5 kg (2.4%) and the Finnish cows by 238.2 kg or 3.3%. Indicators of the coefficient of variation
in milk yield show that the herd of Holstein cows in the first and third lactations is very heterogeneous.
According to the second lactation, the representatives of the Vis Beck Ideal line of the German selection and
the Montwik.

It was established that in the coefficient of consistency of lactation, cows of German breeding exceeded
the analogs of the Finnish and Hungarian breedings by 4.7 and 6.7%, respectively. Herewith, in the Hungarian
cows, the lactation full value indicator was higher by 18.3% and 1%, which indicates higher stability of milk
yield of cows of this group for the entire lactation.

In such a way, our analysis of the morphofunctional properties of the udder showed that the investigated
groups of animals correspond to the technological requirements for industrial keeping technology and
organizing machine milking.

Key words: cows, selection, lines, lactation, exterior constitutional features, dairy productivity.

Introduction. Increasing milk production and
improving its quality have been and remain one of the
priority tasks of animal husbandry in the countries of
the Eurasian Economic Union (EAEU) [1].

Its solution should be based on the intensification
of dairy farming, the main factor of which is to
improve the genetic potential of cattle [2, 3, 4, 5].

At the present stage of development of dairy
cattle breeding, there is an advance in the breeds of
dairy, meat, and combined directions of productivity

using high productive breeds of the world gene pool,
in particular, the Holstein [6, 7, §8].

The productive traits of farmed breeds of dairy
cattle are largely determined by their genotype. In
this regard, in recent years, much attention has been
paid to the study of biological characteristics and
the identification of adaptation processes that affect
the realization of the genetic potential of cows, to
organize further breeding with imported livestock
and their offspring [9, 10, 11].
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To date, the issues of the impact of the origin
country of the imported livestock on the productive
traits of the Holstein cows due to the peculiarities of
the formation and improvement of breeding herds
have not been fully studied.

This work aims to identify the level of productivity
of Holstein cows of different breedings.

Materials and methods. The experimental
studies were performed using purebred Holstein
animals imported from Germany, Hungary, and
Finland.

The feeding and keeping conditions of the
experimental cows were the same following the
technology adopted at the farm. In the stall period,
cows were kept loose in four-row typical cowsheds.
Feeding and milking were carried out according to
the common daily routine at the farm, on a high-
performance Farmtec herringbone milking device.
In the summer, cows were kept in the pen without
grazing.

Under the aim and objectives of the study, out of
886 cows of the herd, three groups of 21 animals in
each were formed - analogs taking into account age,
selection, and linearity of 7 animals each (Montwik
Chieftain 95679, Vis Beck Ideal 0933122, Reflection
Sovering 198998).

Cows belonging to different lines and breeding,
as well as reproductive qualities were determined
based on an analysis of the genealogical structure
of the herd, using breed certificates, cards, artificial
insemination journals, and other documents of
primary zootechnical registration.

Exterior-constitutional features of cows were
studied to determine the physique type and direction
of productivity by taking 7 basic measurements of the
body, followed by the calculation of 6 physique and
photographing indices. The animals were measured
three hours after feeding, 6 animals in each group.

The live weight of cows was determined at
3 months of appropriate lactation by individual
weighing in the morning before feeding.

Dairy productivity of cows was determined
according to computerized data, the intensity of milk
transfer using the Dairymaster program.

To determine the quality indicators of milk, an
average sample was taken for two adjacent days. The
chemical composition of milk was determined in the
laboratories of the departments of private zootechnics
and animal breeding; physiology, biochemistry,
and animal feeding of the Bashkir State Agrarian
University.

The morphofunctional properties of the cow
udder were studied by the method of F.L. Harkavi
"Evaluation of the udder and milk yield of cows
of dairy and dairy-meat breeds", and productive
longevity according to zootechnic records for all
lactations.

All considered indicators of the scientific and
economic experiment were subjected to biometric
processing by the method of variation statistics.

Results. The farm uses a hay-concentrate type of
cow feeding, balanced in terms of the basic nutrients
content following the developed standards by FSC
for animal husbandry.

To compensate for the deficiency of protein, as
well as minerals and vitamins in the production of
compound feed on the farm it is used sunflower meal
and premix.

In the stall period, in the diet structure of the total
nutritional value, rough forage accounted for about
10%, succulent and watery forage - 46.4%, including
silage - 20, haylage - 14.4, root crops - 12% and
concentrated (including carbohydrate) - 44.0%.

With an eye to 100 kg of live weight, 3.3 kg of
dry matter with a concentration of 1 kg - 10.8 MJ
of exchange energy were accounted for. For 1 EFU,
100 g of digestible protein was accounted for, with a
sugar-protein ratio of 0.9-1.0.

In the summer period, according to nutrition,
the share of concentrates in the structure of the diet
accounted for 46.2%, green mass - 26.8%, hay - 9.0%,
and molasses - 8.0%. 10.6 MJ of exchange energy
accounted for per 1 kg of dry matter and 102.5 g of
digestible protein per 1 ECE.

When studying the exterior-constitutional
features of livestock raised on the farm, it was found
that Holstein cows as a whole were characterized
by a relatively strong constitution, a proportionally
developed and slightly elongated body with average
live weight, deep chests with well-defined milk veins,
glandular and properly attached bath-like and cup-
shaped udder, with an average intensity of milk yield
(2.12-2.4 kg/min). According to the expressiveness
of dairy forms, the best indicators were for animals
of Hungarian breeding with the linear affiliation of
Reflection Sovering, and in cows of German and
Finnish breedings - Montwik Chieftain.

Our research has established that no significant
differences in the live weight of cows depending on
their origin have been identified. Herewith, during
the first two lactations, some advantage was observed
in the group of cows of German breeding (523.2-
554.5 kg), and subsequently in Hungarian (547.3-
594.1 kg).

At the same time, Hungarian cows were
characterized by better linear growth indicators and
exceeded the German selection analogs in height at
the withers by 1.6 cm, in chest width - by 1.8 cm, in
oblique body length - by 5.0 cm, in chest depth - by 4.6
cm (P<0.05) and in chest girth - by 5.6 cm, inferior to
the cows of the Finnish breeding in chest girth by 2.4
cm and chest depth by 2.2 cm (P<0.05). In the chest
breadth, the representatives of the Finnish breeding
exceeded their German peers by 4 cm (P<0.05).

Cows of Hungarian origin were characterized
by a greater elongation by 7.3% and significantly
(P<0.05) exceeded their analogs in Finnish breeding,
and in terms of blockiness rate, thoracic and pelvic-
thoracic index by 9.0%; 1.4% and 5.3%, respectively
(P<0.05).

Thus, Hungarian cows had a more expressed
exterior characteristic of high productive dairy cattle.

A study of the dairy productivity of cows showed
that the greatest milk yield over 305 days for three
lactations, depending on the linear affiliation, was for
Hungarian cows: during the 1st lactation - 6465.9-
6951.2 kg, the 2nd lactation - 7463.5-7706.2 kg,
according to the 3rd lactation - 8254.2-8297.7 kg of
milk (Table 1).
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Table 1 - Milk yield of Holstein cows of different genotypes for 305 days of lactation

Line German breeding Finnish breeding Hungarian breeding
M+m | Cv,% | Mtm | Cv,% | M+m Cv,%

First lactation

Vis Beck Ideal 0933122 5609.5+445.40 | 19.8 6554.3£318.6* | 14.4 | 6811.6+406.51** | 10.9

Montwik Chieftain 95679 | 6463.5£336.93 | 12.8 6312.74405.31 | 15.6 | 6465.9+£312.2 10.9

Reflection Sovering 6343.3+409.69 | 16.1 6357.24319.05 |11.4 6951.24423.2* 16.7

198998

Second lactation

Vis Beck Ideal 0933122 | 6995.5+197.67 | 7.1 7082.94+266.8 23.1 7463.5+192.13 14.3

Montwik Chieftain 95679 | 7321.7+740.09 |24.8 7384.5+305.5 12.9 | 7505.1£214.12 6.1

Reflection Sovering 6754.7+4496.74 | 23.0 6809.74345.1 11.4 7706.2+565.17* | 17.8

198998

Third lactation

Vis Beck Ideal 0933122 | 7546.8+496.31 | 13.2 7603.3+£320.7 20.2 8297.7£265.31* | 11.1

Montwik Chieftain 95679 | 7910.354509.15 | 18.4 7813.54369.7 11.4 8254.24202.54 16.1

Reflection Sovering 7244.35+234.15 | 14.5 7195.44289.35 | 13.3 8359.45+311.26* | 10.5

198998

P<0.05; P**<0.01

A comparative evaluation of the dairy production
of cows showed that the highest dairy productivity
was noted in cows of the Reflection Sovering line.
Thus, the average milk yield in cows of this line in
the first three lactations was higher than in analogs of
the Finnish breeding by 885 kg (13.02%) and German
one - by 892 kg or 13.1% (P<0.05), Vis Beck Ideal
by 444.5 kg (6.2%) and 807 kg or 12.0% (P<0.01)
respectively. The animals of the Montwik Chieftain
line of the Hungarian breeding exceeded in the milk
yield of the German cows by 176.5 kg (2.4%) and
the Finnish cows by 238.2 kg or 3.3%. Indicators
of the coefficient of variation in milk yield show
that the herd of Holstein cows in the first and third
lactations is very heterogeneous. According to the
second lactation, the representatives of the Vis Beck
Ideal line of the German selection and the Montwik
Chieftain of the Hungarian breeding, the coefficients
of variation are significantly smoothed.

The analysis of the physicochemical indicators of
milk in experimental cows indicates that significant
differences were revealed only in fat content.
As a result, the milk of the Hungarian cows was
characterized by the lowest dry matter content and
higher density. According to the fat content in milk,
the German cows exceeded the Finnish analogs
and Hungarian counterparts by 0.24 and 0.42%,
respectively. In our opinion, this may be due to the
peculiarities of breeding work aimed at increasing
the fat content of herds (Table 2).

It was established that in the coefficient of
consistency of lactation, cows of German breeding
exceeded the analogs of the Finnish and Hungarian
breedings by 4.7 and 6.7%, respectively. Herewith, in
the Hungarian cows, the lactation full value indicator
was higher by 18.3% and 1%, which indicates higher
stability of milk yield of cows of this group for the
entire lactation (Table 3).

Table 2 - Physico-chemical indicators of cow milk

Indicator Breeding

German Finnish Hungarian
Dry matter, | 12.68+0.06 | 12.52+0.04 | 12.3£0.02
%
nonfat milk | 8.38+0.08 | 8.46+0.06 | 8.42+0.1
solids, %
Fat content, | 4.30+0.02 4.06+£0.03 3.88+0.02%*
%
Protein 3.2240.02 | 3.24+0.01 3.30+0.01
content, %
Lactose, % | 4.52+0.04 4.60+0.04 4.44+0.05
Minerals, % | 0.64+0.11 0.62+0.08 | 0.68+0.09
Density, °A | 28.20+0.41 | 28.48+0.56 | 30.10+0.1
Acidity, °T | 16.3£0.01 16.32+0.13 | 16.4+0.13

*P<0.05

Table 3 - The coefficients of consistency and full
value of lactation of cows, (M+m)

Indicator

Breeding

German

Finnish

Hungarian

Milk yield
for 305 days
of lactation,
kg

6995.1+£139

6962.5+127

7524.3+£153*

The highest
daily milk
yield, kg

26.5

27.9

30.9

Coefficient of
consistency
of lactation,
%

86.5

79.8

Coefficient of
the full value
of lactation,
%

83.7

101

102
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*P<0.05

The suitability of cows for industrial keeping
technology is largely determined by the morphological

and functional properties of the udder (Table 4).

Table 4 - Morphological and functional properties of

the udder of cows of different breeds, (M+m)

It was found that, according to the main udder
measurements, the cows of the Hungarian breeding
were distinguished by higher indicators. They had a
larger udder length by 2.7 cm and 1.8 cm and an udder
girth by 5.1 cm and 3.4 cm or 4.2-2.7% compared
with measurements of German and Finnish cows.

It was established that the Hungarian cows also
differed by a higher milk flow rate (the amount of
milk milked per 1 minute). With a daily milk yield

Indicator Breeding of 31.33 kg (P<0.01), their milk flow rate was 2.41
German | Finnish | Hungarian kg/mlg (P<0.05), while in the' qumgns with a daily
milk yield of 26.5 kg, the studied indicator was equal
to 2.12 kg/min. In cows of Finnish breeding, the milk
width 35.9+1.21 36.1£1.29 | 36.9+1.33 flow rate was 2.62 kg/min (P<0.05) with a daily milk
length 42.7+1.25 43.6+1.12 45.4+1.14 yield of 28.55 kg.
Horizontal | 122.6£339 | 1243436 | 127.7+4.1 Insuchaway, ouranalysis of the morphofunctional
girth properties of the udder showed that the investigated
Forequarters | 31.4+1.44 32.3£1.5 32.7+1.52 groups of animals correspond to the technological
depth requirements for industrial keeping technology and
Daily milk | 26.5+0.67 |28.55+0.71* | 31.33 + organizing machine milking.
yield, kg 0.83%* Conclusion. Thus, new data on the feasibility
Milking time, | 12.52+0.16 | 12.6+0.23 | 13.0+0.28 of using Holstein cows of different breeds have
min been obtained, some paratypical factors have been
The milk 2124004 |226+005% | 2.41+007* substantiated that contribute to the manifestation of
flow rate, kg/ the high genetic potential of dairy productivity. An
min additional reserve has been identified for increasing
P*<0.05; P**<0.01 milk production and improving its quality through

the rational use of Holstein cattle in industrial
technology.
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CYT — TAYAP ®EPMAJIAP KAFJAVBIHJIA TYPII CEJIEKIIUSIJIAFBI
IF'OJIWTUHAEPAIH CYTTI OHIMALJIITT

Annorauus. JXyMbICTBIH Makcartel — ocipy OapbIChlHIA TYpJi CeJeKIMsIarbl [OoiImTenH CHbIp
TYKbIMJIAPHBIH OHIMJIUTIK JCHICHIH aHBIKTAY.

Taoxipouenik 3eprreynep [epmanus, Benrpus xone OUHISHIUS SICPIHEH OKSIIHICH Ta3a TYKbIMJIbI
TonmrenH xaHyapiaapbIMeH KYPriziii.

[apyambuIbIKTaFbl JKaHyapIapAbiH CHIPTKBI — KOHCTHTYIUSIIBIK epekiiernikTepi [onmTenH TYKbIMIaphl
JKaJbl alFaHga MBIKThl KOHCTUTYIMsIFA Me, OpTa Maccallbl CUbIpIap/a Y3bIHIIA KeJTeH JCHE TYPKBbIMEH,
YKaKChI JKETUITCH CYTTI TAMBIPJIAPMEH, BaHHA TOPI3/Ii )KoHE TabaKIa Topi3ai popmanapmen cunartanassl. CyT
OepyaiH oprama WHTeHCUBTLNIr (2,12-2,4 kr/mun). CyTTi hopmanapsl OOMBIHILIA BEHTep CEICKIUICHIHBIH
Pednexnin, CoBEpUHT JIMHUSIIBI HIBIFY TETi HeJepi, HeMic oHe (HUH cubIpiapbl - MoHTBUK Yudreiin.

CubIpnapblH CYT OHIMJUIITIH 3epTTeysiep KOpCeTKeHAeH, yI Jiaktanus OodbiHia 305 KyH caybiM
Mep3iMiHae BeHrp cenekius cubipiapbl OHIMAUTIKTI kKepcerTi: | makranus — 6465,9-6951,2 kr, 1 nakrarus
—7463,5-7706,2 kr, 111 nakrarus — 8254,2-8297,7 kr /cyT.

Cublpnap/blH CYT OHIMIUIITIHIH CaJILICTBIPMAbl Oaraiaybl KOPCETKEHICH, €H JKOFapbl CYT OHIMILIIT
Pednexnn CoBeprHT CHBIP IMHUSUIAPBIHAH JIBIH/BI. ATaJFaH JTMHUS CUBIPIAPBIHBIH aJFaIlKbI YIII JIAKTAIHs
OoiibIHIIIA OpTalIa caybIM )KOFapbl 00bl, puH cenekmsach 885 kr (13,02 %) xoHe HemicTe - 892 KT HeMece
Ha 13,1 % (P<0,05), 892 xr wiu Ha 13,1 % (P<0,05), coiikecinuie Buc bek Aiinuan iunusicet 444,5 kr (6,2
%) xone 807 kr Hemece Ha 12,0 % (P<0,01).Benrep cenekiusicbliblH MOHTBUK UU(TEHH JTUHUSICHIHBIH
JKaHyapJiapbl HEMIC CEJICKIIUSCH aHaI0rTopbiHan 176,5 kr (2,4%) sxoHe GuH ceekiusacbiHad 238,2 KT HemMece
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Ha 3,3% OacbiM Oomzbl. CYT WIBIFBIMIBUIBIFBIHBIH €3repy KOd(Q(GHUUNEHTIHIH HHAUKATOpIaphl OipiHIII KoHE
YIIHII JTaKTarys Ke3eHiHaeri [ommTeiiH cubIpiapblHbIH TaObl ©T€ TETEPOTeH/li eKeHiH kepceTeni. Exinmi
JaKTanusra colikec Buc bex Alimuan skeniciHi exinepi skone Benrpusiibik MonTBuk Ludeitn, Bapuarus
ko3 punmeHTTEepi ATapPIBIKTAN TEHECTIpiTe .

JlakTanustHBIH TYPaKTBUTBIK K03 duimeHTi OONBIHIIIA HEMIC CEeNeKIMSICHIHBIH CUbIpIapbl OuH xoHE
Benrp ananorrapeiHan 4,7 xoHe 6,7 % OackiM Oonpl. Anaiina, BeHrp celneKIusIChIHBIH CHBIPIAPBIHBIH
JIAKTAIMs TONBIKTBHIFBIHBIH KepceTkimt 18,3 xoHe 1% jxorapbl OONIBI, O aTajfaH CHBIPIApABIH CaybIM
TYPaKTBUIBIFBI JKOFAPBI OOJIJIBL.

ConbIMeH, JKemHHIH MOp(QODYHKIMOHAIIK KACHETTEpIiH TajjayFa apHaJIFaH  KYMBICTap/Ibl
KOPBITBIHBLIAN KeJTe, 3ePTTEITeH TOT KaHyapIapbl TEXHOJIOTHSUTBIK TaJarTapFa caii KeJe i )KoHe MalllnHaMeH
cayyfa yHbIMIacTEIpyFa OONabl.

Tyiiin ce3mep: cubIpiap, CENEKIUs, ChI3BIKTAP, CHIPTKBI — KOHCTUTYIIMOHIBI EpEeKIIeNiKTep, CYT
OHIMILTITI.
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MOJIOYHAS IMTPOJYKTUBHOCTD I'OJIIITUHOB PAZHBIX CEJIEKITAIA
B YCJOBHUAX MOJIOYHO-TOBAPHBIX ®EPM

AnHoTauus. Llens paGoThl — BEISIBIICHHE YPOBHS MPOAYKTUBHOCTH KOPOB TOIIUTHHCKON MOPO/IBI Pa3HBIX
CEJICKIMI NIPU pa3BeICHHH.

OKCHEepUMEHTAIBHBIC HCCIICAOBAHNS BBITIOIHSIIN Ha YUCTOIOPOJHBIX )KUBOTHBIX TOJIIITHHCKON ITOPOABI,
3aBe3eHHbIX U3 I'epmanun, Benrpuu u Ounnsaaauu.

[Ipyn M3yueHMH SKCTEPHEPHO-KOHCTUTYIHOHAIBHBIX OCOOCHHOCTEH pPa3BOJMMOIO B XO3SIMCTBE CKOTa
YCTaHOBJICHO, YTO ’KMBOTHBIC TOJIITUHCKOM MOPOBI B IIEJIOM XapaKTEPU30BAIUCH CPABHUTEIBHO KPETKOH
KOHCTUTYLIMEH, MPONOPLUUOHAIBHO Pa3BUTBHIM M CJErKa YIIMHEHHBIM TYJIOBHUILEM CO CpPEAHEH >KUBOH
Maccoi KOpoB, IITyOOKOH TPybI0 XOPOIIO BEIPaKEHHBIMU MOJIOYHBIMH BEHAMH, JKEJIC3UCTHIM U PABUIIBHO
MPUKPEIJICHHBIM BBIMEHEM BaHHOOOpa3HOM M 4amieoOpa3Hoil (opmbl, co cpeqHeld HHTEHCHBHOCTBIO
Mosokootaauu (2,12-2,4 xr/mMun). [1o BbIpa)keHHOCTH MOJIOYHBIX (GOPM JTYUIIUMHU ITOKa3aTeJIMU 00J1a1ann
KMBOTHBIEC BEHT€PCKOH CENICKINH € TMHEHHOH nprHaane:kHocThIo Pednexin CoBepHHT, a y KOpOB HEMELKOH
u ¢puHCKON — MoHTBUK YnTeiiH.

HccnenoBanne MOIIOUHON MPOTYKTHBHOCTH KOPOB ITOKAa3ajH, YTO HAaUOONBIINKA Hamol 3a 305 mHEH mo
TPEM JIaKTAlHMsIM B 3aBUCHMOCTH OT JIMHEHHON NMPHHAJIC)KHOCTH OBLIT Y KOPOB BEHI€PCKOW CENEKIHH: MO
I nakrampm — 6465,9-6951,2 kr, mo Il makramuu — 7463,5-7706,2 kr, mo 111 maxramuu — 8254,2-8297,7 kr
MOJIOKA.

YeraHoBIEHO, 4TO 10 KO3()(PUIIMEHTY OCTOSHCTBA JIAKTALMH KOPOBBI HEMELIKON CEJIEKIIMU TPEBOCXOAMITH
aHaJIOTOB (PMHCKOM M BEHIepPCKOW — COOTBETCTBEHHO Ha 4,7 u 6,7 %. B To e BpeMsi y KOpOB BEHIepCKOH
CeJICKIIH TOKAa3aTelb MOJIHOLEHHOCTH JIakTaluy OblI Bbimie Ha 18,3 u 1%, uro cBuaeTensCcTBYeT 0 Oonee
BBICOKOH YCTOWYMBOCTH yIO€B KOPOB JaHHOM I'PYMIIBEI 32 BCIO JIAKTALIUIO.

Takum oOpazoMm, MPOBEeAEHHBIH HAMU aHAIU3 MOPPOPYHKIHOHAIBHBIX CBOWCTB BEIMEHH ITOKA3all, YTO
HCCIIelyeMble TPYNIbl XUBOTHBIX COOTBETCTBYIOT TEXHOJIOTHYECKMM TPEOOBAHUSAM, MPEABSIBIIEMBIM K
MIPOMBIIUICHHOH TEXHOJIOTHHU COJEPKAHUS M OPTaHU3alMN MALIMHHOTO TOCHHUSL.

KiroueBble cj10Ba: KOpPOBBI, CENEKUMs, JMHUH, JAKTalMs, SKCTEPhEPHO-KOHCTUTYLHMOHAJILHbIC
0COOCHHOCTH, MOJIOYHASI IPOJYKTUBHOCTb.
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