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INFLUENCE OF INCREASING THE MILK YIELD
FOR THE FIRST LACTATION OF THE LITHUANIAN
HEAVY DRAFT HORSES ON THEIR PRODUCTIVE LONGEVITY

Abstract. Horses are late-ripening animals with low fecundity and therefore should be used in dairy horse
breeding for a long time to ensure the profitability of the industry. In Central Russia, mare's milk is produced from
draft horse breeds, including Lithuanian heavy-draft horses. They are highly productive animals. With intensive
increasing the milk yield for the first lactation, the lifetime milk yield and the period of productive use may be de-
clined. Studies have shown that the optimal level of increased milk yield for Lithuanian draft mares is 3001-4000 kg
of milk. At this level, the mares give the highest possible lifetime yield of 24,403.66 and the highest amount of milk
fat and milk protein. If the increase in the milk yield for the first lactation reaches 6000 kg and above, then in mares
of the studied breed the period of productive use and the lifetime yield reduce.

Keywords: increase in the milk yield, lifetime yield, a period of economic use, productive longevity.

Introduction. In the dairy horse breeding, because of the low fertility and late ripeness of horses,
their period of economic use (PEU) is of great importance. In the central part of Russia, the most advanced
for milk production are heavy draft horse breeds, including the Lithuanian breed [1]. The milk produc-
tivity of the mare of the Lithuanian heavy draft breed enlarges in the process of ontogenesis from the first
through the fifth lactation [2]. A high level of milk yield per lactation preserves in animals of this breed till
10-12 lactations [2]. The increase in the milk productivity of mares and the extension of the terms of their
economic use depends including on the level of productivity of mares for the first lactation. Intensive
increasing the milk yield of mares for the first lactation may cause a reduction in the period of their
economic use due to heavy loads on the developing animal body that has not fully strengthened. To a
considerable degree, this applies to the Lithuanian heavy draft mares, which are world leaders in dairy
productivity among all horse breeds [3, 4]. Possessing a good milk-forming system, these highly produc-
tive animals often have to use the tissue reserves of their bodies to synthesize milk that can reduce their
period of economic use and lifetime milk yield in the future.

The aim of the research. The aim of our study was to determine such a level of increased milk yield
for the first lactation of the Lithuanian heavy draft mares that would not reduce their productive longevity.

Materials and methods of research. The dairy productivity of the mares was studied according to
the milk recording logs at the kumiss breeding complex of ZAO Semenovsky Breeding plant of the
Republic of Mari El. In total, data were taken into account for 166 mares of the Lithuanian heavy draft
breed, which left the dairy herd. Recording of milk yields from dairy mares was carried out by the method
of control milkings, conducted twice a month, the daily milk yield was determined by the [.A. Saygin
formula [5]. The period of economic use (PEU) of mares was determined from the moment of the first
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foaling to rejection from the broodstock or forced slaughter of the animal. The age of the studied mares in
lactation ranged from 1 to 21 lactation. Milk samples were taken according to GOST 26809-85. Fat mass
fraction (FMF) in milk was determined according to GOST 5867-90 - Milk and dairy products, protein
mass fraction (PMF) in mare's milk was determined according to GOST 23327-98 - Milk and dairy
products.

Research results. The average estimated yield of the Lithuanian heavy draft horses for the first
lactation, the average lifetime yield, the average period of economic use (PEU) of animals and the average
number of lactations are given in Table 1.

The investigations have shown that the Lithuanian mares can give milk up to the 21 lactation and
produce up to 88,138 kg of milk during their lifetime. According to such indicators as the period of
economic use, the number of lactations and lifetime milk yield, selection has not been carried out among
heavy draft breeds, therefore, according to these traits, there is a very high level of variability (74.52-
84.27%), especially in terms of lifetime milk yield (84.27%).

Table 1 — Calculated average milk yield for the first lactation, average lifetime milk yield, and PEU

Indicators M+m Lim: min-max 6 C,, %
Calculated average milk yield for the first lactation, kg 3456.48+94.63 940-7479 1219.21 3527
Average PEU, lactations 6.48+0.37 1-23 4.83 74.52
Average number of lactations 5.34+0.32 1-21 4.07 76.17
Average lifetime milk yield, kg 20970.52+1371.65 940-88138 17672.57 8427

In our studies, it became clear that more than half of the mares were rejected after the first four
lactations - 53.01% - as a result of low dairy productivity and disturbances in the reproductive function.
After the first lactation, 18.67% of mares were rejected, after the second - 15.06%, after the third - 10.24%
and after the fourth - 9.04% of animals.

There was a slight positive correlation (r = +0.18) between the milk yield for the first lactation and
the lifetime milk vield in the studied population of mares. The inheritance of lifetime milk yield was very
low, almost zero.

In order to determine how the level of increased milk yield in mares affected their lifetime produc-
tivity, all animals were divided into six groups depending on the amount of milk yield for the first lacta-
tion: in the first group there were mares with milk yield from 1001 to 2000 kg, in the second group - from
2001 to 3000 kg, in the third group - from 3001 to 4000 kg, in the fourth group - from 4001 to 5000 kg, in
the fifth group - from 5001 to 6000 kg, in the sixth group - more than 6000 kg of milk.

Table 2 shows the data on the average lifetime milk yield, the calculated average milk yield for the
first and for the highest lactations of the Lithuanian heavy draft mares in each of the formed groups. When
analyzing the period of economic use of mares with different levels of intensity of increase in milk yield
for the first lactation, we took animals as control which yield for the first lactation was within 1001-
2000 kg of milk or the first group mares. According to the indicators of the highest milk yield for lactation
over the period of economic use in the studied livestock, it was established an advantage for mares with
over 6,000 kg of the increased milk yield for the first lactation.

Table 2 — Calculated milk yield on average for lactation and the highest lactation of the Lithuanian mares

Group o, Average lifetime milk yield, Avera_ge milk yield Aver_age milk yi@ld
animals kg for the first lactation, kg for the highest lactation, kg
1 17 10210.13£2100.01 1511.20+88.94 3595.33+501.91
2 45 20149.40+2371.52 2514.55+48.28 4067.00£191.65
3 47 24403.66+£2508.56 3487.04+44.82 4739.66£156.37
4 42 23350.76£3264.32 4461.93+44.12 5121.50%x145.04
5 10 14236.00+£5100.78 5205.10+67.69 5432.40+135.41
6 5 23609.00+£3977.68 6299.00+135.64 6299.00+135.64
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They had the average milk yield for the highest lactation of 6299.00 kg, which is more than the milk
vield of all other groups. In turn, the indicators of lifetime milk yield were higher in mares with increased
milk yield for the first lactation from 3001 kg to 4000 kg of milk. In mares tried to obtain more milk from
4001 to 5000 kg and above 6000 kg, lifetime milk yield declined, respectively, by 1053 kg and 794 kg, or
by 4.31% and 3.25%. Mares with the increased milk yield for the first lactation from 5001 to 6000 kg, had
the reduced lifetime milk yield by 10,167.66 kg or 41.66%.

The fat mass fraction in milk of mares of the studied breed was 1.85%, the protein mass fraction -
2.03%. Analyzing the indices of the mass fraction of fat and protein in the milk of mares of the experi-
mental groups (table 3), it can be noted that the highest FMF was in animals with the increased milk yield
for the first lactation up to 2000 kg of milk - 3.88%, and PMF - in mares with increased milk yield to
3000 kg.

Table 3 — Fat mass fraction and the amount of milk fat obtained from mares
with different levels of the increased milk yield for the first lactation

Gronp n, Fat mass fraction, Protein mass fraction, Amount of milk fat, Amount of milk protein,
animals % % kg kg
1 17 1.88 2.03 191.95 207.26
2 45 1.87 2.04 376.79 411.05
3 47 1.85 2.03 45147 495.39
4 42 1.84 2.02 429.65 471.68
5 10 1.81 2.02 257.67 287.57
6 5 1.80 2.01 424.96 474.54

At the same time, according to the amount of milk fat and milk protein produced by animals with
milk for the whole period of their economic use, mares with a milk vield of 3001 to 4000 kg for the first
lactation produced both fat and protein more than all other mares.

The period of economic use (PEU) of the Lithuanian heavy draft horses and the number of their
lactations are presented in table 4. The longest period of economic use of the Lithuanian mares was obser-
ved in animals with the increased milk vyield for the first lactation from 3001 to 4000 kg. Animals of the
same group reliably milked longer than any other mare - 6.23 lactations.

Table 4 — Period of economic use of mares and the number of lactations, depending on the intensity of increasing the milk yield

Group n, animals PEU, years Number of lactations, lactations
1 17 4.53+0.74 3.67+0.64
2 45 6.71+0.68 5.64+0.58
3 47 7.42+0.73 6.2340.61
4 42 6.69+0.86 5.36+0.71
5 10 3.40+1.16 2.90+1.07
6 5 7.25+1.03 5.00+0.91

The presented data on the intensity of increasing the milk yield for the first lactation indicate
significant differences in the longevity of animals of the compared groups. The shortest period of econo-
mic use of animals was observed in the group of mares with increased milk yield from 5001 to 6000 kg —
3.4 years and 2.9 lactations. And the highest period of productive use — 7.42 years and 6.23 lactations —
was recorded in animals with increased milk yield from 3001 to 4000 kg of milk. The investigations have
shown that animals given higher milk yield for the first lactation of more than 4001 kg to 6000 kg or
more, had a slightly reduced period of economic use.

A large amount of milk secreted in the mammary glands of high productive mares initiated in the
organism of these animals more intensive metabolic processes, for which their organisms, not strong
enough, were not ready. As a result, such mares are in specific economic conditions not adapted for long-
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term productive use, which leads to their premature reject from the broodstock. Their further stay in the
milking herd depends mostly on environmental factors since in the current feeding and keeping conditions
highly productive mares are susceptible to various diseases and disorders of the reproductive function
more often than animals with average productivity indicators [6].

Conclusion. The optimal level of increasing the milk yield for the first lactation of the Lithuanian
heavy draft horses is from 3001 to 4000 kg of milk. Intensive increasing the milk yield of mares for the
first lactation of the studied breed of more than 4000 kg of milk leads to a shortening in the period of the
economic use of animals and a decrease in their lifetime milk yield.

Suggestion to the production. The optimal level of increasing the milk yield of the Lithuanian heavy
draft horses for the first lactation should be in the range of 3001 to 4000 kg of milk.
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! «Mapnit MeMIeKeTTiK yHHBEpCHTETD» DeIepanIsl MEMICKETTIK JKOFAPHI OiiM Bepy MeKkeMeci,
Homrkap-Omna, Mapwuit D1 Pecry6muxacsr, Peceit,
*®enepanmsl MeMekeTTik XKorapsr Gimim Gepy Mekemeci
«UyBam MEMJICKETTIK ay bLIIIAPY AIIBUIBIK aKaIeMISIChDy, Uebokcapsl, Pecet,
*KoMMepIHATBIK eMeC AKIHOHEPTTK Korambl «Ka3aKk YITTHIK arpapiIsik yHHBEpCHTET», Anvatsr, KaszakcTam,
KILIC «AxTebe MaT APy AIBUILIFB ToXipHOe Gekeri», AkTobe, KasakcTan,
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BIPIHIII JAKTANUA KE3IHAE CAYBIH/bI APTTBIPYbIH JTUTBAJIBIK
AYBIPKYK TAPTATBIH XKXbUIKBIJJAPJAbIH TYKbIMBIHBIH OHIMJALIIK ¥3AKTBITbIHA 9CEPI

AnHoTamusi. Kenr 7aMHTBIH SKBUIKBIIAD HETI3iHEH JKBUIKBI CYT INApPYaINBUIBIFBIHIA TOMECH OHIMILIITI Oap,
COHIBIKTAH OJIAPIBIH MIAPyaMIBLTBIKTAFRl KOJIAHBICH HETI3ri TaOBIC 0016 TadbrIaael. OpraiblK Pecelae sKBUIKBI
cayMaiblH Ke0iHe JTUTBAIBIK >KYK TAPTaThIH KbUIKBIIAH eHxipedi. Onap eTe >kOoFapbl oHIMII KbUIKbUIAP. bipinmn
CayblH KE3IHICTI MHTCHCHBTI CAyBIH OCCPIHEH OIAPABIH OHIMILUIII Y3aKTBIFBI KOHE OMIP CYPY Y3aKTHIFbBI TOMCH-
Jehi.

3eprreyiep KOpceTKeHACH, JIMTBANBIK ayblp KYK TAPTATHIH JKBUIKBI YIIH CAYYIbIH OHTAHIBI JCHTCHI —
3001-4000 xr cyr. OraH KapaMacTaH OCBIHAANH CAyblH JCHTCHIHC KAapMacTaH OJAPIABIH OHIMALIIK Y3aKTBHLIBEFBI
24403,66 >x9HE OTE MKOFAPhI CYT MAHbI >KOHE OCIIOK ATA/IbL

Erepne Oipinmi makramus aeHreiin 6000 Kr keOeHCTBE JKBIIKBIHBIH 6MiP CYPY Y3aKTHIFBI MCH CAybIH Y3aKTBIFbI
TOMEHACH .

Tyiiin ce3aep: caybIH, 6MIPIIK CaybIH, MAPYANIBUIBIK KOJIAHBICHL, OHIMIITIK Y3aKThIFBL.
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*HexoMMepUECKoe AKIHOHEPHOE 00mecTBo «Ka3axCKuit HAIMOHATBHEIH ATPAPHBIH YHABEPCHTETY,
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_ BJIMAHUE PA3J1051 3A IEPBYTO IAKTAIIAI0 KOBBLT
JIMTOBCKOMU TAKEJOBO3HOU INTOPOAbI HA X NPOAYKTHBHOE JOJT'OJETHE

AnnoTtamust. Jlomany — IMO3IHECTICNBIC )KHBOTHBIC C HEBBHICOKOH IUIOZOBHTOCTHEO M MO3TOMY JOJDKHBI HC-
NOJIb30BAThCA B MOJIOYHOM KOHEBOJCTBE MPOJOJDKUTEIBHOE BPEeMs, YTOObI 00ECIIEYNBATH PEHTA0CIBHOCTh OTPACIIH.
B nenrtpansHO# Poccun KOOBLTEE MOJIOKO IOJIYYAOT OT TSHKEIOBO3HBIX MOPO JOMAICH, B TOM YHCIIC OT TUTOBCKUX
TSDKETI0B030B. OHH SIBJLTFOTCS BHICOKOIIPOAYKTHBHBIMHA >KHBOTHBIMH. [Ipy HHTEHCHBHOM pa3aoe Imo MEpPBOH JAKTa-
IUH ¥ HAX MOKET COKPAINATHCS MOKM3HCHHBIA YIOW M CHIYKATHCH MPOJOJDKATEIBHOCTh MPOAYKTHBHOTO HCIIOJb-
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30BaHmA. MccnenosaHms mMOKaszaiaM, YTO ONTHMAIBHBIM YPOBHEM pa3fosi AN KOOBLI JHTOBCKOH TSDKEIOBOZHOH
nopoap! sersiercst 3001-4000 kr momoxa. Ilpu 3T0M ypoBHE Pa3aos OT KOOBLT HMOIYYAFOT MAKCHMAIBHO BBICOKHH
TOKA3HCHHBIH yao# 24403,66 1 HAHOOIBIICE KOTHYUCCTBO MOJIOYHOTO JKHPAa M MOJIOYHOTO Ocmka. Ecim pa3goi mo
TIEpBOH JAKTalMu yBeamuuBacTcs 10 6000 Kr MONOKAa H BBIIE, TO ¥ KOOBLI MCCIIEAYEMOH MOPOIbI YMEHBIIACTCS
BO3PACT MPOAYKTHBHOTO HCHOIB30BAHUS H CHIDKACTCA MOKU3HCHHBIN YO0,

KmoueBnie ¢j10Ba: pa3aoi, MOKU3HCHHBIN YI0H, MPOIO0DKHTCIBHOCTD XO3MHCTBCHHOTO HCIOIB30BAHHUS, TPO-
JYKTHBHOE JOATOIICTHE.
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