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PRODUCTIVE LONGEVITY AND REPRODUCTIVE QUALITY
OF HOLSTEIN COWS OF FOREIGN BREEDING

Abstract. The aim of this work is to determine the productive longevity of Holstein cows of different breedings.

The results of the research showed that Finnish animals were superior in life expectancy and productive
longevity, exceeding German breeding cows by 74 days (P<0.05) and Hungarian cows by 24 days, and by 0.06 and
0.12 lactations in the productive period respectively. At the same time, according to the level of average productivity
per lactation and lifelong milk yield, the highest rates were established for the group of Hungarian cows. So, their
average milk yield per lactation was higher: compared to other groups by 529.2 kg and 561.8 kg or 7.6 % and 8.1%;
lifelong milk yield by 1305.5 kg and 996 kg (5.6 % and 4.2%); per one day of calving interval - by 0.64 kg and
0.8 kg (3.6 % and 4.6%) and per one day of life - by 0.56 kg and 0.60 kg or by 3.2 % and 5.6%. In the context of the
group of cows of the German and Finnish breeding, no significant differences were noted by these indicators.

The duration of pregnancy in experimental cows ranged from 285-289 days.

The analysis of the obtained data indicates that the cellular protection indicators of Holstein cows are within the
physiological norm. So, phagocytic activity, which expresses the percentage of active leukocytes participating in
phagocytosis to the total number of counted neutrophilic leukocytes, is higher in animals of the German breeding
compared with Hungarian animals - by 13.2% and with Finnish ones - by 13.4%. The phagocytic index is defined by
the average number of phagocytosed microorganisms per active leukocyte and characterizes the intensity of phago-
cytosis. In our experiment, the intensity of phagocytosis was higher in the German cows and amounted to 8.42,
which exceeds this indicator by 11.4% compared with animals of the Hungarian breeding and by 3.3% compared to
the Finnish animals.

Keywords: cows, industrial technology, productive longevity, reproductive qualities, and adaptive plasticity.

Introduction. The transfer of dairy cattle breeding to industrial technology and the intensive use of
animals leads to increased culling of the breeding stock for a variety of reasons [1, 2, 3, 4].

This reduces the breeding resources of livestock breeds and causes an objective necessity to improve
the system of growing replacement heifers, which provides the formation of early ripening, high
productive animals with a strong constitution, able to withstand high physiological stresses associated with
lactation, reproduction, and conditions of long-term economic use [5, 6].

The quality of imported livestock does not always meet the requirements. Therefore, studies on the
productive and reproductive qualities of cows of different genotypes within industrial technology are very
relevant [7, 8, 9, 10, 11].

The aim of this work is to determine the productive longevity of Holstein cows of different breedings.

Materials and methods. Investigational studies were performed on purebred Holstein animals
imported from Germany, Hungary, and Finland.

The feeding and keeping conditions of the experimental cows were equal to the technology adopted
on the farm.

Following the aim and objectives of the study, out of 886 cows of the herd, three groups of
21 animals-analogs were formed taking into account age, breeding, and linear affiliation of 7 animals each
(Montwik Chieftain 95679, Vis Beck Ideal 0933122, Reflection Sovering 198998).
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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 pedigree certificates, pedigree cards,
artificial insemination records, and other documents of primary zootechnical registration.

The reasons for the withdrawal of animals were determined according to veterinary records with an
analysis of cattle diseases and technological reasons for culling.

Lifetime productivity of dairy cattle was determined by the duration of the economic use of cows and
annual milk yield.

The reproductive qualities of cows were investigated taking into account age, live weight of the first
fruitful insemination, duration of pregnancy, calving interval, dry, and service periods.

Adaptation to environmental conditions of cows was studied in winter (February) and summer (July)
periods. The mass of hair per unit of area (1 cm2), their length and structure of hair coat, as well as
potassium and phosphorus contents in the studied samples were determined by the method of VASKhNIL.

Research results. The live weight of cows is one of the most important breeding traits, as an
indicator of the overall development of the animal significantly affecting the level of dairy products. This
is because large animals have not only well-developed muscles, but also organs of the blood circulatory
system, respiration, and digestion. Our research has established that no significant differences in the live
weight of cows depending on their origin have been identified. At the same time, in the first two lactations,
some advantage was observed in the group of cows of the German breeding, and later the Hungarian.

With an increase in the live weight of the Holstein cows, their relative milk yield or milking capacity
increases. The highest milking capacity coefficient was for Reflection Sovering cows of the Hungarian
breeding for the third lactation (1399.0 kg), while in cows of the German breeding this indicator was
137 kg less, in the Finnish cows - 123 kg. Relatively high indicators of milking capacity indicate the level
of their productivity and expressiveness of the dairy type.

To identify the relationship between indicators of protein metabolism, dairy productivity, and its
main components, the correlation coefficients were determined. There is a negative relation between the
level of milk yield and the mass fraction of fat in milk in all experimental cows, and a positive relation in
terms of the mass fraction of protein. Approximately the same phenotypic variation was established
between live weight and milking capacity coefficient, and in almost all groups of experimental animals it
is positive. The relations between the level of milk yield and live weight in all experimental groups of
animals are positive.

It was found that with an increase in lifetime productivity, the share of the revenue from milk sales
grows and the share of costs for growing replacement heifers decreases (table 1).

Table 1 — Productive longevity parameters of cows of different breedings, (M+m)

Parameters Breedings
German Finnish Hungarian
Lifetime, days 2106+36.2 2180+41.9 2156+44.7
Productive period, lactation 3.32+0.11 3.384+0.16 3.26+0.13
Productivity, kg
average per 1 lactation 6995.1+£139 6962.5+127 7524.3+£153*
lifetime 23223.7+785 23533.2+734 24529.24+897*
per one day of calving interval 17.68+0.19 17.52+0.28 18.32+0.41
per one day of life 11.02+0.14 10.77+0.15 11.38+0.17
*P < 0.05.

The results of the research showed that Finnish animals were superior in life expectancy and produc-
tive longevity, exceeding German breeding cows by 74 days (P<0.05) and Hungarian cows by 24 days,
and by 0.06 and 0.12 lactations in the productive period respectively. At the same time, according to the
level of average productivity per lactation and lifelong milk yield, the highest rates were established for
the group of Hungarian cows. So, their average milk yield per lactation was higher: compared to other
groups by 529.2 kg and 561.8 kg or 7.6 % and 8.1%; lifelong milk yield by 1305.5 kg and 996 kg (5.6 %
and 4.2%); per one day of calving interval - by 0.64 kg and 0.8 kg (3.6 % and 4.6%) and per one day of
life - by 0.56 kg and 0.60 kg or by 3.2 % and 5.6%. In the context of the group of cows of the German and
Finnish breeding, no significant differences were noted by these indicators.
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In such a way, these data indicate a higher genetic potential of productivity of the group of Hungarian
cows, which is primarily due to the greater number of animals belonging to the Reflection Sovering line.

When studying the adaptive process of imported livestock, a specific criterion is a reason for the
premature withdrawal of imported animals [10]. In our studies, the main reasons for the premature
withdrawal of cows were: gynecological diseases, which on average accounted for 4.2%; various forms of
metabolic disorders - 3.6%; diseases of the extremities - 1.56%; mastitis - 1.28% and low productivity -
0.76%. In the group of the German cows, the largest percentage of culling occurred because of the
impaired reproductive functions (4.72%) and diseases of the extremities (1.8%), in the Hungarian cows -
metabolic disorders (4.46%) and gynecological diseases (4.0%).

Thus, long-used cows are especially valuable for the breeder, as their high productivity and fecundity
are reliable indicators of constitutional strength, disease resistance, and such cows are often the founders
of valuable families.

The effectiveness of breeding dairy cattle largely depends on the reproductive qualities of cows. It
was established that the age of the first fruitful insemination of heifers and calving of cows on the farm is
18.2 and 27.5 months, respectively. The live weight at the first insemination varies from 386 kg to 398 kg
(table 2).

Table 2 — Indicators of reproductive qualities of cows

Breeding
Indicator German Finnish Hungarian
M+m Cv, % M=+m Cv, % M=tm Cv, %

Age at first insemination, months 17.8240.3 33 18.35+0.33 3.2 18.1+0.5 5.6
Live weight of heifers at the 1st insemination, kg 386.9+14.5 2.0 398,0+13.1 1.6 390.6+12.7 2.1
Age at first calving, months 27.240.33 2.2 27.7£0.39 2.1 27.6+0.58* 3.7
The average duration of subsequent lactations, days

service period 108.1+3.88 24 112.3+3.72 2.8 121.5+4.16 1.8

pregnancy 287.4+3.9 1.8 285.1+£2.08* 1.8 289.312.9 1.8

calving interval 385.5+4.5 0.7 397.4+4.33 0.6 410.8£5.21* 0.5
CRA (Coefficient of reproductive ability) 0.95£0.003 0.6 0.92+0.003 0.6 0.89+0.003 0.6

*P < 0.05.

The duration of pregnancy in experimental cows ranged from 285-289 days. The largest duration of
the service period and, as a result, the calving interval was revealed for the group of the Hungarian cows -
410 days, which was significantly (P<0.05) longer than that of the analogs of the German breeding for
25 days and the Finnish ones for 13 days. In our opinion, this is because of a higher level of their
productivity, which somewhat restrains the restoration of sexual functions due to the increased removal of
nutrients with milk during the milking.

Thus, industrial technology necessitates the introduction of such a herd reproduction system that
would facilitate the rapid creation of a new type of high productive cows adapted to intensive use in
industrial farms.

The hair cover of cattle performs heat-protective functions and varies according to the seasons of the
year. The obtained data and their analysis indicate a significant effect of the season on its indicators.

When studying the condition of the hair covering, it was found that in the summer period compared
with winter, a decrease in the hair mass of the cows of German breeding is observed - by 65.8 mg, in
Hungarian cows - by 64.2 mg, and in Finnish cows - by 63.6 mg; the hair lengths - by 19.3 mm, 22.0 mm
and 20.6 mm; the hair density in 1 cm® - by 659 pcs., 704 pcs. and 663 pcs., respectively. In winter, it was
revealed that the German cows have a higher hair mass index by 1.6 mg (2%) and a density by 4 pcs. in 1 cm®
(0.3%) compared with cows of Hungarian breeding. The Hungarian cows have a greater hair mass by
0.9 mg (1.08%, P<0.05) and the hair density by 30 pcs. per 1 cm* (2.1%) compared with the German cows.
The hair density is largely determined by the genotype of animals, regardless of the season of the year.

Meanwhile, in imported animals, during the acclimatization, depending on their breeding, the com-
position of the mineral substances of the coat was slightly different.
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The German cow hair coat had the highest potassium content (4700 mg/kg), the Hungarian one had
the highest phosphorus (1300 mg/kg) with the lowest phosphorus content in Germans (900 mg/kg) and
potassium in Hungarian cows (3700 mg/kg).

Thus, the obtained data indicate some features of the adaptive plasticity of Holstein cattle, depending
on their origin.

The content of red blood cells, leukocytes and hemoglobin in the blood of full-grown animals in all
genotypes generally was within the physiological norm with some fluctuations depending on the breeding
and the intensity of metabolic processes in the body. So, the content of hemoglobin in the blood of animals
of Hungarian breeding was higher by 2.3-5.6% and the red blood cells content higher by 5.0-4.6%
compared with cows of the German and the Finnish breedings. The highest leukocyte count was observed
in German cows and the lowest - in Finnish ones. However, intergroup differences in the morphological
composition of the blood were not significant and not statistically significant.

The results of biochemical studies indicate that the total protein content in the blood serum of all
experimental groups was relatively high and ranged from 79.5 - 83.9 g/I. Its greatest number was observed
in animals of the Hungarian and German breedings, mainly due to the increased content of globulins by
3.8-5.9%.

In our opinion, a kind of increased activity of aminotransferases in cows of Hungarian and German
breedings is due to the peculiarities of the processes of transamination and the intensity of metabolic
processes in the body of these animal groups.

The analysis of the obtained data indicates that the cellular protection indicators of Holstein cows are
within the physiological norm. So, phagocytic activity, which expresses the percentage of active
leukocytes participating in phagocytosis to the total number of counted neutrophilic leukocytes, is higher
in animals of the German breeding compared with Hungarian animals - by 13.2% and with Finnish ones -
by 13.4%. The phagocytic index is defined by the average number of phagocytosed microorganisms per
active leukocyte and characterizes the intensity of phagocytosis. In our experiment, the intensity of
phagocytosis was higher in the German cows and amounted to 8.42, which exceeds this indicator by
11.4% compared with animals of the Hungarian breeding and by 3.3% compared to the Finnish animals.

Disturbance in neutrophil activation is a pathogenetic link in many diseases. Cytochemical methods
for studying the spontaneous NBT test allow us to identify the state of nonspecific reactivity of the body at
the cellular level. Thus, the content of NMT spontaneous under basal conditions is greater in cows of
Hungarian and Finnish breeding by 12.12 (P<0.05) and 34.09% than in cows of the German breeding,
whereas after adding zymosan to blood samples from cows of Hungarian and Finnish breedings, the
indicator decreased compared to analogs by 7.05 and 5.13%, respectively.

The neutrophil activation index (NAI) of blood under both basal conditions and after adding zymosan
blood samples was higher in Hungarian cows compared to German cows by 35.71 and 8.33%, and to
Finnish cows by 28.57 and 4.17% respectively.

In general, data on the activity and state of immunocompetent blood cells, activation of NAI indicate,
on the one hand, the high activity of the main phagocytes of the cow body - neutrophils. On the other
hand, this set of neutrophil characteristics in combination with economically useful traits indicates the
normal physiological state of the experimental animals and their high adaptive potential.

The crucial condition for conducting the livestock industry is the payback of the costs of milk
production through the rational use of the genetic resources of livestock. The amount of milk in terms of
the basic indicator of fat and protein for lactation in the group of the Hungarian cows was greater than that
of the German and Finnish ones by 254.2 kg and 514.9 kg or 3.1 % and 6.5% respectively. At the same
time, despite higher production costs for this group of cows, the proceeds from the sale of milk were
5.8 thousand and 11.7 thousand rubles more and, as a result of this, the profit and profitability level in
comparison with other groups were 1.9 % and 5.7% higher.

Suggestions for production. To increase the production volume and the profitability of dairy cattle
breeding, it is economically feasible to give preference to the use of the Holstein cows of the Hungarian
breeding, as being better adapted to the climatic and feeding conditions.




Bulletin the National academy of sciences of the Republic of Kazakhstan

B.T. Cemenon'?, JI. A. Baiimykanos?, A. C. Ajentaes?,
P. M. Mynapucos®, C. I'. Konapyuuna', A. K. Kapsinoaes*

'YyBanr MeMIIeKeTTIK aybUTIIApyalIbUIbIK akagemuscol, Yebokcapsl, Yysam PecryGnukackl, Peceif;
%Kayankepiiniri mekreysi cepikrecTik «Kazak Maj mapyallbUIbIFb )KOHE
JKEM OHJIIPIC] FBUIBIMHU-3epTTE€y HHCTUTYTBI», AnMmartsl, KazakcTan;
barkypT MeMJIEKeTTIK arpapibl yHuepcureti, Y da, bamkypreran Pecry6nukacsl, Peceit;
“Tapas MHHOBALMSIIBIK-TyMAHUTAPJIBIK YHUBEPCHUTETI, KazakcTan

IETEJJIK CETEKIMUSIJAFBI TOJBIITENH TYKBIM/IBI CUBIPJIAPIBIH
OHIM/II ¥3AK OMIP CYPYI )KOHE OCIMIH MOJIAUTY KACHETI

AHHOTaUus. By )KYMBICTBIH MaKCaThI-op TYPIi CENEKIHs KaFIaibIHAa OCIPUIreH TONITEHH CHBIP TYKBIMAAPBIHBIH
OHIM/IUIIK OMIPILIEH IITH aHBIKTAY.

3epTTey HOTHXKeNepi HEMIC CENeKIMSChIHBIH apThIKIIBUIBIFGI - 74 KyH (P<0,05) skoHe BEHTp celeKIuschl — 24 KYH,
colikecinme eHiMAUTiK Mep3imi OoiibiHma 0,06 xone 0,12 makranusuiap. OMIpIIiK cayblM SKOHE JIAKTAallUsl YaKbITBIHIA
opTalla eHIMAUTIKTIH KOFapbl KOPCETKIIliHe BEHIPJIIK CeJIeKIUs cUbIpiapbl ue 0oiibl. backa TontapMeH caibICThIpFaHaa,
JIaKTalMs Ke3iHJeri opTama caybM Korapbl 6omimsl: 529,2 xone 561,8 kr Hemece 7,6 xaoHe 8,1 %; eMipmik KepceTKil
1305,5 xonHe 996 xr (5,6 xone 4,2%); 1 xyune BAM — 0,64 xone 0,8 kr (3,6 xone 4,6%) xoHe Ha 1kyH emipne — 0,56
xaoHe 0,60 xr Hemece 3,2 xoHe 5,6 %. DuH koHE HEMIC CeNeKUMICHl apachblHAa KOPCETKIIITep ManMeTTepi OoiibIHIIa
aflBIPMAIIBLUTBIKTAP AHBIKTAIFAH JKOK.

ToxipOueni cublpiapaarsl Oya3bIK Y3aKTHIFbI IIaMamMeH 285-289 kyH.

AJBIHFaH MaNiMeTTepre Tajanay [ONMIITEeHH CHUBIPIAPBIHBIH KAaCYIIAIBIK KOPFAHBIC KOPCETKIITEPi (HH3HOIOTHSIIBIK,
HOpMa IleriHae ekeHiH kepcereni. COHbIMEH, (DarolMTo3Fa KaThICAThIH OCJCEHl JICHKOUUTTEP/IH MaibI3bIK CaHBIHBIH
HEUTpOGMWIIl JEeHKOUUTTEP/iH KaJllbl CaHbIHA MaWbI3BIK KAThIHACBHIH OlngipeTiH daronurapiblk OelIceHAUIri Hemic
CeNeKNUUsCHl JKaHyapiapblHIa BEHTPIepMeH caibIcThipranaa - 13,2% s>xoHe ¢uH cenekuumsicbiHAa - 13,4% >KoFapsbl.
DaronuTapiIbIK KOPCETKIM OeNceH i ISHKOIUTKe HarouuTTeNrTeH MUKPOOPTaHU3MIEPIiH OpTallla CAaHBIMEH AHBIKTAJIAIbI
XoHE (DarolMTO3/IbIH KAPKBIHBUIBIFBIH CUIMIATTAHbI. Bi3iH ToKipuOemizie (arouuTo3IbIH KAPKbIHABUIBIFBl HEMIC CEJICK-
LUSCBIHBIH CUBIPJIAPbIHAA KOFapbl 00NAbI oHe 8,42 Kypansl, OYJI BEHTP CENCKIHSCH JKaHyapJIapbIMEH CallbICThIPFaH/Ia
11,4% >xoHe GUHIIK CeNeKUnsIMEH calbICThIprana 3,3% >KOFapbIKOPCETKILIKe He OOIIBL.

Tyiiin ce3aep: cubipiap, OHIIPICTIK TEXHOIOI U, OHIMAUTIKTIH OMIPIIEHIT], PEPOLYKTHBTI KACHETTEp JKoHE OeiiM-
JIEJITIIITIr.

B.T. Cemenos!, JI. A. Baiimykanos?, A. C. AllenTaes?,
P. M. Myaapucos?®, C. I'. Konapyuuna!, A. K. Kapein6aes*

'Yypalckas rocyjapcTBeHHas celbCKOXo3sicTBeHHas akaaeMus, Uebokcapsl, Uysaiickas Pecriybmuka, Poccus;
>TOBapHIIECTBO C OTPAHMYEHHON OTBETCTBEHHOCTIO «Ka3axCKNi HAYYHO-UCCIIEN0BATENCKUI MHCTUTY T
JKUBOTHOBOJICTBA U KOPMOIPOU3BOACTBa», Anmartsel, Kazaxcran;

BalIKUPCKUii rOCYIapCTBEHHBIN arpapHblil yHuBepeurtet, Y da, PecryGnuka Bamkoprocran, Poccus;
4Tapasckuii ”HHOBALMOHHO-TYMaHUTAPHBIH yHUBEpcuTeT, Kasaxcran

IIPOAYKTHUBHOE JTOJITOJIETUE 1 BOCIIPOU3BOJUTEJBHOE KAYECTBO KOPOB
roJIIITHHCKOU IOPOAbI 3APYBEXKHOMU CEJIEKIIUNA

AnHoTtanus. Lens HacTosmed paboTbl — ONpeeeHue NPOAYKTUBHOIO JONIOJIETUS KOPOB TOJIIUTHHCKOH MOpOAb
Pa3HBIX CENEKLUH IPU Pa3sBECHUM.

PesynbraThl MccIeNOBaHUN MOKa3aaM, YTO HAUOOJNBILEH MPOJOIKUTENIBLHOCTHIO JKU3HU U NPOAYKTUBHBIM JIOJIIO-
JICTHEM XapaKTEePU30BAIUCH JKUBOTHbIC (DUHCKOW CENICKIUH, MTPEBOCXOHMBIINE KOPOB HEMELKOH CeNeKIuH Ha 74 mHA
(P<0,05) u BeHrepckoii cenexuuu — Ha 24 nHeil, a no npoxykrusHoMy nepuoay Ha 0,06 u 0,12 nakranuil COOTBETCTBEHHO.
B TO’Xe Bpems [0 YPOBHIO CpeqHeil MPOTyKTUBHOCTH 3a JIAKTAIMIO W OXKI3HEHHOTO yI0st HanboIee BEICOKUE TOKa3aTenn
YCTaHOBJICHBI 10 TPYIIIE KOPOB BEHIepcKoi cenekuuu. Tak, cpeaHuil yaoi 3a JaKTaluio y HUX ObUI BBIILIE: 110 CPABHEHUIO
¢ apyrumu rpymnmnamu Ha 529.2 u 561,8 kr wim 7,6 u 8,1 %; nmoxusHennsrit Ha 1305,5 u 996 xr (5,6 u 4,2%); Ha 1 neHp
MOII — na 0,64 u 0,8 kr (3,6 1 4,6%) u Ha 1 neHsb xu3nHu — Ha 0,56 u 0,60 kr wium Ha 3,2 u 5,6 %. B paspese rpynn kopos
HEeMeKOH 1 (QUHCKOH CelTeKINH 0 JaHHBIM MOKa3aTeIsIM JOCTOBEPHBIX pa3lIH4Nil He YCTaHOBJICHO.

TIpoAOIKUTENBHOCTD CTEIBHOCTH Y MOOIBITHRIX KOPOB KoJiebanach B mpeenax 285-289 nueid.

AHanu3 NOJIyYEHHBIX JaHHBIX CBHUIETEIbCTBYET, YTO MIOKA3aTEIH KJIETOUHOH 3aIlUThl KOPOB TONIITHUHCKON IOPOIBI
HaXOoAATCs B mpenenax (uinonoruueckoil Hopmsel. Tak, ¢aronurapHas aKTUBHOCTb, BBIPaXKaloIlasl IPOLEHTHOE OTHOILE-
HHE aKTHUBHBIX, YIACTBYIOIIHUX B (Darorurose IEHKOIUTOB K 00MIEMy YHCITy ITOJCINTAHHBIX HEHTPO(DHIBHEIX JICHKOITUTOB
6ouibIlIe Y XKHUBOTHBIX HEMEIIKOH CEJEeKLUH 10 CPAaBHEHUIO ¢ BeHrepckoi — Ha 13,2% u ¢unckoit — Ha 13,4%. Daronurap-
HBI MHIEKC ONPEIeNIeTCs CPEAHIM YHCIOM (haroUTHPOBAHHBIX MUKPOOPTAHM3MOB, IPUXOIAIINXCS Ha OIMH aKTUBHBII
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JEHKOLUT U XapaKTepHu3yeT MHTEHCHBHOCTH (haronmTos3a. B Hamiem ombiTe HHTEHCHBHOCTH (haronuTosa OblIa Oosblne y
KOPOB HEMEIKOW CEeJICKLIMH M cocTaBmia 8,42, 4TO IMpEeBbIIIACT JaHHBIA Mokaszarenb Ha 11,4% 1O CpaBHEHHIO C KHBOT-
HBIMH BEHT'€PCKOM celeKIuu U Ha 3,3% 110 cpaBHEHUIO ¢ (QUHCKOM CeleKIuen.

KiroueBble cJI0Ba: KOPOBBI, IPOMBILIUIEHHAs! TEXHOJOTHS, NMPOIYKTHUBHOE MAONTOJIETHE, BOCHPOM3BOAUTENIbHbIE
KayecTBa U aJalTallMOHHAS IJIACTUYHOCTb.
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