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THE RELATION OF PRODUCTIVE LONGEVITY OF LITHUANIAN
HEAVY DRAFT MARES WITH THE UDDER CAPACITY

Abstract. The intensity of mare's milk secretion is closely related to the accumulation and removal of it through
the mammary glands. Studies of the udder capacity of the Lithuanian heavy draft mares were carried out at the
breeding koumiss complex of ZAO Semenovsky breeding plant. In mares of the Lithuanian breed, the udder capacity
was the highest among the draft horse breeds: the average udder capacity was 3.01+0.04 kg, and the maximum udder
capacity was 4.75 kg of milk.

The udder capacity of mares of the Lithuanian heavy draft breed varied during the day, the lactation and the
ontogenesis of mares, it was determined more by genetic factors - the coefficient of heritability of this trait was 0.60.
The maximum duration of economic use of the Lithuanian draft mares was 23 years, during which the maximum
lifelong milk yield reached 88138 kg, and the milk yield for the highest lactation was 8576 kg of milk.

It was found that the udder capacity is positively correlated with the milk yield of mares. The correlation
coefficient between the udder capacity and the lifetime milk yield of mare of the Lithuanian heavy draft breed was
positive and significant r = +0.67. Studies have been conducted to determine the possibility of using this indicator for
the selection of animals with long-term economic use and a high lifetime milk yield. It was found that it is possible
during the first lactation to select mares by the udder capacity, distinguishing by the period of economic use and high
lifetime milk yield.

Keywords: dairy horse breeding, udder capacity, milk yield per lactation, correlation, period of economic use,
lifetime milk yield.

Introduction. The most important feature of mares lactation is the continuous lactogenesis with
periodic emptying of the udder during milking or sucking by foal. The intensity of mare's milk secretion is
closely related to the accumulation and removal of it through the mammary glands since the udder
capacity of mares is about ten times smaller than that of cows [1]. The dairy productivity of mares is
directly related to the udder capacity and its milk-forming ability [2]. Mares with a larger udder have
higher dairy productivity and, therefore, should be used for a longer period as productive animals [3].

Aim and objectives of the research. The aim of this study was to investigate the udder capacity of
mares and the possibility to extend the period of economic use of mares of the Lithuanian heavy draft
breed by selecting animals, including the morphological traits of the udder.

To achieve this aim, there were objectives of investigating the udder capacity of the Lithuanian heavy
draft mares comparing with other heavy breeds, and the relation of the udder capacity with the duration of
economic use and the lifetime dairy production of animals.

Materials and methods of research. The research was carried out on the breeding koumiss complex
of ZAO Semenovsky Breeding Plant of the Mari El Republic. The samples include data on 122 mares of
the Lithuanian heavy draft breed, which were rejected from the broodstock of the complex from 2000 to
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2013. Accounting for milk yields from dairy mares was carried out by the method of control milking,
conducted twice a month, the daily milk yield was determined by Saigin formula [2]. The period of
economic use (PEU) of mares was determined from the moment of the first 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. The maximum udder capacity (MUC) and the physiological udder capacity (PUC) of
mares were determined according to F.L. Garkavy [4] in the modification of E. Chirgin [5]. To determine
the physiological udder capacity, the mares were milked out after skipping one milking, that is, the gap
between the milkings was specially extended from two to four hours so that the udder was completely
filled with milk [5]. The determination was carried out on the second or third month of lactation when the
udder capacity of the mares was maximum.

Research results. The udder capacity, or the ability of animals to accumulate large amounts of milk
in between milkings, is important for dairy productivity of mares. The fact is that the capacitive system of
the mare's udder is relatively small compared to that of cows, but a milk production per day is about 20—40
kg, comparable to amount of milk in cow's udder [2, 5]. An objective criterion for assessing the deve-
lopment of glandular tissue and udder capacity are daily and one-time milk yields of mares. In cattle
breeding, along with the concept of “maximum udder capacity”, which means “absolute maximum?”,
Azimov G.I. introduced the concept of “physiological udder capacity” (PUC), which meant the maximum
udder capacity at a given time interval or, in a manner of speaking, the “relative maximum” of the udder
capacity [6]. We determined the physiological udder capacity for mares of three heavy draft breeds that
were milked at ZAO Semenovsky breeding plant (table 1).

Table 1 — Average udder capacity for mares of some heavy draft breeds

Horse breed anilt}[’lals Average udder capacity, kg ml;rlll:nnlltax l?é EAV)’
Russian heavy draft 150 2.54+0.04 1.35-4.00 0.45 17.72
Lithuanian heavy draft 169 3.01+£0.04 1.90-4.75 0.45 14.95
Soviet heavy draft 101 2.87+0.16 1.90-4.50 0.75 26.13

In our studies, the average udder capacity of the Lithuanian mare was 3.01+0.04 kg of milk, which is
18.5% higher than the figures of the Russian heavy draft breed and by 4.88% higher than the same
indicator in Soviet heavy draft mares [7]. The variability of the udder capacity in Lithuanian draft mares
was lower than that of Russian and Soviet heavy draft mares and was equal to 14.95%, indicating a greater
stabilization of this trait in Lithuanian mares. The maximum udder capacity (MUC) taken into account in
Lithuanian draft mares reached 4.75 kg of milk, which is an absolute record among mares of all breeds
used for milk production. In terms of the maximum udder capacity, the Lithuanian mares exceeded
Russian mares (4.00 kg) and Soviet ones (4.50 kg), despite the fact that the latter had significantly larger
udder and nipple measurements [8]. The correlation coefficient between the physiological udder capacity
and the maximum udder capacity was significant and amounted to +0.70 for the Lithuanian mare.

In our studies, the capacity of the udder of mares varied during the day, the lactation and the onto-
genesis of animals [9]. During the day, the largest udder capacity of a mare of the Lithuanian breed was
observed in between 5 and 8 am of local time.

After foaling during three weeks, the udder capacity of the mares enlarged rapidly due to hypertrophy
of the milk alveoli and the disappearance of puffiness and reached a maximum during this lactation. Then,
over the course of five to six months of lactation, the udder capacity changed little, and towards the end of
lactation, it began to decrease quickly, about 1.5-2.0 months before the takeoff due to the restructuring of
the mammary glands.

In the process of ontogenesis, the physiological udder capacity of a mare of the Lithuanian breed
increased by the fifth lactation. The udder capacity of Lithuanian mares from the first to the second
lactation increased intensively - by 17% at once. Then it increased with each lactation by 6-8% on
average, up to the fifth lactation. From the fifth to the 10-12 lactations, the udder capacity remained
approximately at the same level, and then gradually began to decline. The udder capacity of mares
decreased by about 15-20% by the 16—18 lactations.

—— 4 ——
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The high correlation calculated by us (+0.79+0.03) of the physiological udder capacity of mares with
the calculated daily milk yield indicates that the udder capacity largely determines the amount of milk
produced by animals. Between the physiological udder capacity and the average one-time milk yield of
mares, the correlation coefficient was +0.80+0.02. These data confirmed the close relation between milk
yield and udder capacity. Mares' milk yields reflect the capacity of their udder and the amount of glandular
tissue in the udder.

The relation between the maximum udder capacity of the mares, the calculated daily milk yield and
the calculated milk yield per lactation was determined using big data of factual material (table 2).

Table 2 — Relation between the maximum udder capacity of the Lithuanian heavy draft mares and
their calculated milk yield per day and per lactation

) Udder capacity of mares, kg
Indicators
1.50-1.99 | 2.00-2.49 | 2.50-2.99 | 3.00-3.49 | 3.50-3.99 | 4.00-4.49 | 4.50-5.00
Eglculated milk yield per day, 15-19 20-24 25-29 30-34 35-39 40-44 45-50
ﬁiﬁﬁf‘ﬁe‘f(?ﬂk yield per 2800-3500 | 3700-4400 | 4500-5400 | 5500-6400 | 6500-7300 | 7400-8200 | 8300-9200

In our opinion, knowing the maximum udder capacity of mares, using the data in this table, it is
possible to predict what amount of yield per lactation a particular animal or group of mares can have
according to their average udder capacity. We believe that the functional udder capacity is a relative value
since it depends on environmental conditions and the physiological state of the animal.

The maximum udder capacity is predicated mainly upon the genotype of the animal. In mares of the
Lithuanian breed, the heritability coefficient of the maximum udder capacity averaged 0.60, while in
individual families of the Lithuanian heavy draft breed it varied from 0.70 to 0.95. The frequency of
occurrence of this feature in the Lithuanian mare of the heavy breed was also high equaled 0.88.
Therefore, we believe that the maximum udder capacity of mares can be a remarkable breeding indicator
in dairy horse breeding. A simplicity of determining the udder capacity makes this indicator a universal
selection tool in the industry. [10].

Horses like late-ripening and infertile animals have a rather high individual value. Therefore,
economically valuable animals in terms of breeding and production should be used as long as possible. It
can be assumed that mares with a more capacious udder have a higher milk yield, and, consequently, a
higher level of metabolism and higher viability. These animals, therefore, should have a higher lifetime
yield.

To verify this hypothesis, we selected 122 mares of the Lithuanian heavy draft breed, rejected from
the broodstock from 2000 to 2013. The following indicators were determined in these animals: the period
of economic use (PEU), number of lactations, lifetime milk yield, average milk yield per lactation and
milk yield for the highest lactation (table 3). The number of lactations in mares turned out to be less than
the average years of PEU, about 20%, which in this case is understandable since the mare is removed from
the milking in case of illness or death of the foal. In highly productive mares of the Lithuanian heavy draft
breed, on average, about 5% of foals die every year, according to our data, and from 12 to 18% of
offspring are susceptible to various diseases. In the average sample, the average milk yield per lactation

Table 3 — Period of economic use, lifetime milk yield and other indicators of mares of the Lithuanian heavy draft breed

Indicators anilrlr’lals MEm m%lllf?rigx ° (‘;/:
PEU, years 122 6.50+0.37 1-23 4.83 74.25
Lactations, n 122 5.38+0.32 1-21 4.10 76.14
Lifetime milk yield, kg 122 21200.08+1390.70 940-88138 18025.59 85.03
Average milk yield per lactation, kg 122 3727.72+£76.18 940.00-5839.67 987.42 26.49
Milk yield for the highest lactation, kg 122 4611.71+106.28 940-8576 1377.54 29.87
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was 3,727.72 kg and the milk yield for the highest lactation was 4,611.71 kg, while the best milk yield for
the highest lactation was 8576 kg of milk. To achieve this result, there was an extreme rejection of low-
productive mares, after the first lactation 18.67% of mares were rejected, after the second lactation -
15.05% of mares and after the third lactation - 10.24% of all mares. But dairy productivity does not
directly affect the period of economic use of mares [11]. On the contrary, it is usually more productive
animals that leave the herd for various reasons. Therefore, the variability of such traits as the period of
economic use of mares, the number of lactations and the lifetime milk yield of mares were very high
74.25-85.03%.

To determine how the udder capacity of mares affected the period of economic use (PEU) and their
lifetime productivity, all animals were divided into six groups depending on the value of their udder
capacity: in the first group with a capacity below 2.0 kg, in the second group - from 2.0 to 2.49 kg, in the
third group - from 2.50 to 2.99 kg, in the fourth group - from 3.00 to 3.49 kg, in the fifth group - from 3.50
to 3, 99 kg, in the sixth group with the udder capacity of more than 4.00 kg of milk. The results of the
investigation are presented in table 4.

Table 4 — Relation between the udder capacity of the Lithuanian draft mares,
their lifelong milk yield and period of economic use

Groups n, PEU, Lactations, Lifetime milk yield, Average highest yield, Average milk yield
animals. years n kg kg per lactation, kg
1 7 2.57 1.86 5162.57 2370.00 2775.58
2 44 6.16 5.02 18087.60 4335.09 3603.11
3 27 7.48 6.07 23497.11 5102.33 3871.02
4 30 10.63 8.70 37042.53 5672.03 4257.76
5 11.67 10.22 46271.89 5728.67 4527.58
6 5 13.80 11.80 49115.40 5858.80 4162.32

The table shows a clear trend that with enlarging the udder capacity, the period of economic use
of mares increased from 2.57 years to 13.8 and the lifetime milk yield increased from 5162.57 to
49115.40 kg of milk. A particularly noticeable increase in both investigated traits was observed in mares
with the udder capacity of more than 2.50 kg. The correlation coefficient between the udder capacity and
the lifetime milk yield for the Lithuanian heavy draft mares was +0.67. The highest yield also rose as the
udder capacity of the mares of the Lithuanian breed increased. The average milk yield per lactation in
mares with the udder capacity of more than 4.00 kg even decreased by 8.78% compared with the previous
group of animals. In the last group of mares, lifetime milk yield increased due to growth in the number of
lactations.

The Lithuanian heavy draft mares with the udder capacity from 2.50 kg to 4.75 kg were distinguished
by a longer period of economic use, the highest lifetime milk yield and higher average milk yield per
lactation. A clear relation has been established between the udder capacity, the period of economic use and
the lifetime milk yield of mares [12]. Consequently, it is already possible during the first lactation to select
mares according to the udder capacity, which are distinguished by long-term economic use and high
lifetime milk yield.

Conclusions.

1. In mares of the Lithuanian heavy draft breed, the udder capacity was the highest among the draft
horse breeds: the average udder capacity was 3.01+0.04 kg, and the maximum udder capacity was 4.75 kg
of milk.

2. In mare of the Lithuanian breed, a close positive relation was found between the udder capacity
and daily milk yield (r=+0.79+0.03), between the udder capacity and one-time milk yield (r=+0.80+0.02),
therefore, milk yield of mares was mainly determined by the udder capacity.

3. The udder capacity of the Lithuanian mares varied during the day, the lactation and the ontogenesis
and it was determined more by genetic factors - the heritability coefficient of this trait was 0.60.

4. The maximum duration of economic use of the mares of the Lithuanian heavy draft breed was 23
years, during which time the maximum lifetime milk yield reached 88138 kg, and the milk yield for the
highest lactation was 8576 kg.
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5. A clear relation was established between the udder capacity on the one hand and the period of
economic use and the lifetime milk yield of mares on the other hand. The correlation coefficient between
the udder capacity and the lifetime milk yield for a mare of the Lithuanian breed was positive and
significant =+0.67.

6. The Lithuanian heavy draft mares with larger udder capacity have high dairy productivity and
longer economic use. Consequently, during the first lactation, it is possible to select such mares according
to the udder capacity, which will differ by a long period of economic use and high lifetime milk yield.

E. 1. IInpmnl, B.T. Cemenos?, JI. A. BaﬁMyRaHOB:’, K. K. Hcxan®, T. C. P3adaes’, E. K. ’Kuknmep®

'«Mapwuit memnekeTTik yHuBepcuTeT» Deiepaibl MeMIIEKETTIK KoFaphl 6itiM Gepy Mekemeci,
P'IomKap—Ona, Mapuii On Pecniyonukacsi, Peceid,
*Denepansl MemtekerTik XKoraps! 6imim Gepy Mekemeci
«UyBam MeMIIeKeTTIK aybUIIapyallbUIbIK akaieMusichy, Yebokcapsl, Pecei,
'Kommepuusibik emec «Ka3ak YITTBIK arpapibIK YHHBEPCHTETI» aKIMOHEPITiK KoraMbl, AnMarsl, KazakcraH,
YKIIC «Akrebde Man NIapyamIbUIBIFBI TOKIpHOe OekeTi», Akrede, KasakcTaH,
°C. Ceti¢ymmn atbiHnarel Kazak « MeMIICKEeTTIK arpOTeXHUKAIBIK YHUBEpCUTET», AcTaHa, Ka3akcTaHn

JIMTBA AYBIP ’)KYK TAPTATBIH J)KbIJIKbI T¥KbIMbIHbIH
EMHIIEI'T CBIMBIM/IbLIBIF BIHBIH OHIMALJIIK Y3AKTbBIF BIMEH BAUJIAHBICBHI

AnHoTauus. JKbUTKBI CYTiHIH CEKPEUSICHIHBIH KAPKBIHIBUIBIFEI CYT Oe3AepiH/ie KUHATYBIMEH KOHE OHBI IIbI-
FapyMeH TBIFbI3 OailaHbiCThl. JIMTBANBIK aybIP)KYK TapTaThbIH TYKBIMJbI JKbUIKBUIAPBIH JKEJH ChIMBIMABUIBIFBIH
3epTrey OoiibiHIIa 3epTreyiep 3.A. CeMCHOBCKHUITNIH achll TYKBIMJIBI KbIMBI3ZbI KEUICHIHIC OTKi3UIAl. JINTBAIBIK
aybIp J)KYK TapTaThIH JKbUIKbUIAPBIHBIH JKEJIIH CHIMBIMIBUIBIFBI 0aCKa aybIp JKYK TapTaThIH KBUIKbLIBIAP apachlHa €H
JKOFaphl: opTama celiibIMabuIbIK 3,01+0,04 Kr, an xoraprsl kepceTkim 4,75 Kr. JINTBa TYKBIMBIHBIH JKEIIiH CBHIHBIM-
JIBUTBIFBI TOYJIK 1MIiHJIE e3repli, JaKTalys )KoHEe OHTOTeHE3 TeHETHKAIIBIK (DAaKTOPIapMEH aHBIKTAJIAbI - OCBI epeKIe-
JKTIH Myparepiik kodd¢unuenti 0,60 Gonuel. Illapyambuibikra €H y3aK KOJAAHBICHI 23 JKbUI, COJ apasblKTa
eMipimik cayslH 88138 Kr Kypzpl, al eH >KOFaprbl Jaktanus 8576 kr kypansl. JKenmiH CBIMBIMIBUIBIFI JKBUTKBIHBIH
caybIHBIMEH TiKkenel OaiimanpicTa ekeHiH 0alikansk. Koppemsnus ko3 puiineT e ChIibIMIBUIBIFBI MEH OMipITiK
caybIHMEH OalTaHBICHI OH KepceTKim kepceTTi r = +0,67. ByJ1 KepceTKIiImTi y3aK yaKbIT MapyanIbuIbK Haifaianyaa
KOHE OMIpIIK CYT eHIMALIIri O6ap >kaHyapiap[sl TaHIay YIIiH HaigalaHy MYMKIHIOITIH aHBIKTAy YIIiH 3epTTeyiep
KYPTi3inmi. AJFamKel JaKTanus Ke3iHae y3aK yakbsIT OOWBI MapyamblUIbIKTa Maiiianany jkKoHe CYTTIH KOFaphl eMip-
JIK JIeHreiMeH epeKIleNICHETIH KbUTKbLIAP/Ibl TAHAAY MYMKIHIIITT 0ap eKeHi aHbIKTaJIbI.

Tyiiin ce3mep: XKbUIKBI CYT LIAPyalllbUIbIFbI, €MIIEK CHIHBIM BBIMEHH, JIAKTAlMsl Ke3iHI cayblH, KOPPEessLus,
HIapyallbUIbIK KOJIaHAC Y3aKThIFbI, OMIPIIIK CaybIH.
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'DenepainbHOE rocy1apCTBEHHOE GIOKETHOE 06Pa30BaTEIbHOE YUPEXK/ICHHE BICIIEr0 06pa30BaHHs
«Mapuiickuii rocy1apcTBeHHBIN yHHBepcHTeT», Momkap-Ona, Pecrry6mika Mapuit 11, Poccus,
denepanabHOE FOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOC YUPEIKICHUS
BBICIIIET0 00pa3oBaHus «HyBalckas rocy1apCcTBEHHAs CElIbCKOXO03sCTBEHHAsI akanemus», Yebokcapsl, Poccus,
*HexoMMepueckoe akiHoHepHoe o0uecTBO «Ka3axckuii HALMOHATBHBIN arpapHbIil YHHBEPCUTET,
Anmartsl, KazaxcraHn,

*TOO «AKTIOOHHCKAS! CEITbCKOXO3SHCTBEHHAS OIIBITHAS cranusay, Akrooe, KasaxcraH,
°Kazaxckuii rocy1apcTBEeHHbIH arporexuuueckuii yuusepeuter um. C. Ceitpyminna, Acrana, Kasaxcran

B3AUMOCBSI3b IIPOAYKTUBHOI'O JOJITOJIETHA KOBbLT
JINTOBCKOM TSKEJOBO3HOMU ITOPOAbI C EMKOCTBIO UX BBIMEHHA

AHHOTAUMA. IHTEHCUBHOCTH CEKPELMH KOOBUTLEr0 MOJIOKA TECHO CBsI3aHA C HAKOTUICHWEM U BBIBEJICHHEM €T0
U3 MOJOYHBIX jkeie3. Ha mnemenHoMm kymbicHOM komiuiekce 3AO0 II3 «CemeHOBCKHMi» OBUIM TPOBEICHBI HC-
CJIEJIOBAHUS 0 M3YYCHUIO EMKOCTH BBIMCHH KOOBLT JINTOBCKOH TSKEIIOBO3HOM MOPOBI. Y KOOBLT JIUTOBCKON TSIXKE-
JIOBO3HOM MOPOJIbl EMKOCTh BBIMEHH ObLTa CAMOM BBICOKOH CPEIX TSDKEIOBO3HBIX MOPO/T JIOMIAACH: CPEIHSS EMKOCTh
BBIMEHH cocTaBismia 3,01+0,04 xr, a MakcuMalbHast eMKOCTh BBIMEHH paBH:UIACH 4,75 KT Mojioka. EMKOCTh BRIMEHHI
KOOBLT JIUTOBCKOH TSKEIOBO3HOM IMOPOJBI M3MEHSUIACh B TEUCHHE CYTOK, JAKTAllMU M OHTOTEHe3a KOOBUT U JeTep-
MHUHHpOBaach B OONBIIEH CTEIEHH TeHeTHYeCKMMH (hakTopaMu — KO3(QPHUIMEHT HACIEIYEeMOCTH 3TOTO MpHU3HAKa




Bulletin the National academy of sciences of the Republic of Kazakhstan

cocraisun 0,60. MakcuManbHast TIPOIOIDKATENEHOCTD XO3SHCTBEHHOTO MCIIONF30BAaHM KOOBUT IMTOBCKOM TSKEIO-
BO3HOM MTOPOJIBI cocTaBisUIa 23 T0/1a, 32 3TO BpeMsI MAaKCUMAIbHBIN TIOXU3HEHHBIN yoi mocturan 88138 kr, a ymoit
32 HAWBBICIIYIO JIAKTAITMIO COCTABIUT 8576 Kr MOJOKA. BBIICHHIIN, 9TO €MKOCTh BBIMEHH IIOJIOKHUTEIEHO KOppe-
nupyer ¢ yaoem koobut. KoaddurimeHt koppensiuun Mexay eMKOCThIO BBIMEHH U MOXKH3HEHHBIM yJI0€M Y KOOBLI
JIUTOBCKOM TSDKEITOBO3HOM MOPOBI OBII MOJOXKUTEIBHBIM B 3HAUUTENbHBIM T = +0,67. Bbutn poBeieHbI UCCIIeno-
BaHUS TIO0 ONPEIEICHUI0O BO3MOXHOCTH HCIIONB30BAHUS JTOTO MOKAa3aTels JJisi 0TOOpa JKUBOTHBIX C JUIUTEIHHBIM
l'[epl/IOZLOM XOSﬂﬁCTBeHHOFO HCITIOJIB30BAaHHA U BBICOKHUM ITOKU3HCHHbLIM y,uoeM. B])IJ'IO yCTaHOBHeHO, 9YTO MOXXHO y)Ke
BO BpeMSI nepﬁoﬁ JIaKTalluu 0T6I/lpaTI) I10 EMKOCTH BBIMCHH K06LIJ'I, OTJIMYAKIINUXCA HpO[lOJDKI/ITeJ'l])HbIM Hepl/IOIlOM
XOSﬂﬂCTBeHHOFO HUCITIOJIB30BAaHHSA U BBICOKHUM ITOKHN3HCHHBIM yuoeM.

KiioueBble cj10Ba: MOJIOUHOE KOHEBOJCTBO, EMKOCTh BBIMEHH, YAOW 3a JIAKTALUIO, KOPPEISILHS, MPOI0JIKHU-
TEJIBbHOCTh X03SIICTBEHHOT'O UCTIOIb30BAHUS, IOKU3HEHHBIN y10H.
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