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ZOOTECHNIC CHARACTERISTICS
OF MODERN POPULATIONS OF MUGALZHAR HORSE BREED

Abstract. The modern structure of the Mugalzhar horse breed consists of three intrabreed types - Embensky,
Kulandinsky, Kozhamberdinsky (till 2009 - Saryarkinsky), six lines and 55 families. Live weight of stallions -
560 kg, mares - 520 kg, slaughter yield - 55-60%, yield of colts - 80-90%, milkiness of mares - up to 2000 1. Horses
of Mugalzhar breed are distinguished by good health, excellent adaptability to year-round pasture maintenance.

The stallions of the Mugalzhar horse breed have an average live weight of 493.5 - 538.4 kg, mares - 452.7-
469.3 kg. Body measurements in stallions of Kozhamberdinskyintrabreed type were 148.9 - 153.1 - 186.9 - 20.0 cm,
of Kulandinskyintrabreed 144.9 - 151.6 - 181.9 - 19.9 cm and Embensky 145.8 - 160.7 - 184.7 - 19.8 cm.

Adult mares of the Kozhamberdinsky type have a height in the withers of 145.1 cm, an oblique body length of
152.5 cm, a chest girth of 180.2 cm and a metacarpus girth of 19.4 cm. The Kozhamberdinsky and Embensky mares
showed an average body measurement of 143.8 - 149.9 - 179.3 -19.1 cm and 144.7 - 155.2 - 180.8 - 18.9 cm.

The improvement of the breeding and productive qualities of Mugalzhar horses is carried out in order to
accumulate and consolidate especially valuable economic useful traits inherent in each breeding type and the creation
of a new meat and dairy breed.

The biological features of Kozhamberdinskyintrabreed type are: the ability of stallions throughout the year to
maintain high fatness and even at the end of the breeding period to have higher standards. Mares are distinguished by
high fecundity: 85-90 colting for 100 heads and pronounced maternal instinct. Even for the first time, the females
that have become stubborn almost never throw foals. The colting, usually (up to 80.0%), occurs in the predawn
hours.

Key words: Mugalzhar breed of horses, intrabreed type, live weight, body measurements.

Introduction. In 1948, a horse breed test was conducted at the farm of the Betpakdala Experimental
Station (Ulanbel), Chui District, Zhambyl Oblast, which showed that the most promising, in the Betpak-
dala complex of seasonal pastures, is the Kazakh breed of Jabe type. According to the order of the USSR
Ministry of Agriculture in 1969, the Ministry of Agriculture of Kazakhstan was tasked to create new horse
breeds of meat and dairy productivityon the basis of the Kushumsky breed group and an array of Jabe type
horses. Since that time, work has been begun on the creation of the Mugalzhar horse breed [1].

The work was carried out in three farms of the Mugalzhar stud farm in the Aktobe region and in the
Betpakdala experimental station of the Karaganda region. In the Mugalzhar stud farm, Jabeswere bred in
cleanness, stallions and mares were bred and the best were sold to the two mentioned subsidiary farms [2].
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There, these stallions were used with local dams, receiving the second and third generations, and the
animals of the desired type were bred in "inter se". Kazakh mares and their hybrids did not have an
established origin. They were covered with Jabe stallions, the hybrids of the first generation were again put
under Jabe, and the colts were castrated, then transferred to the working squad or handed over for meat.
Among the hybrids of the second generation, animals of the desired type were bred "inter se", and those
that had not reached the parameters of the desired type were again covered with producers of Jabe and the
third-generation hybrids were bred "inter se". At the same time, we conducted establishing the lines of the
best producers and families of mares. The same scheme was used for breeding in the Kulandinsky horse
stud of the Kyzylorda region. The work has been carried out for 30 years. According to the order of the
Ministry of Agriculture of the Republic of Kazakhstan No. 156 dated December 30, 1998, the Mugalzhar
horse breed was tested. This is the first meat and dairy breed in the world, created on the basis ofJabe non-
specialized intra-breed type of a local horse breed - Kazakh without the blood of factory breeds. At the
same time, it was possible to increase the live weight of stallions from the indicators of the initial
individuals by 100-120 kg, mares - by 80-100 kg, without significant changes in the breeding technology,
and the level of selective and breeding work was raised to the factory one [2].

The development of molecular biology, population genetics, biotechnology, the development and
implementation of large-scale selection, the use of computer programs for analyzing selective information
have enriched the arsenal of tools for studying biological patterns and managing animal heredity, breed-
formation processes [3-8].

Materials and research methods. The measurements of the horses' bodies were studied according to
the Instructions on bonitation of horses of local breeds [2, 9]. The live weight of horses was determined by
weighing on stationary electronic scales.

When studying the meat productivity of horses, both linear and non-linear, a control slaughter of
2.5-year-old stallions was conducted at a slaughterhouse of the stud farm using the methods of the All-
Russian Research Institute of Horse Breeding [10]. The quality of the carcass was assessed by the
development of muscle tissue, the presence of fatty deposits on the surface and the thickness of fat on the
abdominal wall (kazy).

Marketable milkiness of mares was determined monthly during lactation by the method of control
milk yield, twice a month on two adjacent days. Dairy productivity was calculated taking into account
milk sucked at night by a colt, according to the formula of prof. Saiginl. A. [11].

All experimental data were processed by the biometric method according to Baimukanov D A | et al.
[12].

Research results. The modem structure of the Mugalzhar horse breed consists of three intrabreed
types - Embensky, Kulandinsky, Kozhamberdinsky (till 2009 Saryarkinsky) six lines and 55 families. Live
weight of stallions is 560 kg, of mares - 520, slaughter vield is 55-60%, yield of foals is 80-90%,
milkiness of mares is up to 2000 1. Horses of Mugalzhar breed are distinguished by excellent health,
excellent adaptability to year-round pasture maintenance. Mugalzhar horses are bred in almost all regions
of Kazakhstan.

The stallions of the Mugalzhar horse breed have an average live weight of 493.5 - 538.4 kg, mares -
452.7- 469.3 kg. Body measurements in stallions of Kozhamberdinskyintrabreed type were 148.9 - 153.1 -
186.9 - 20.0 cm, of Kulandinsky - 144.9 - 151.6 - 181.9 - 19.9 cm and Embensky - 145.8 - 160.7 - 184.7 -
19.8 cm (table 1).

Adult mares of the Kozhamberdinsky type have a height in the withers of 145.1 cm, an oblique body
length of 152.5 cm, a chest girth of 180.2 cm and a metacarpus girth of 19.4 cm. The Kozhamberdinsly
and Embensly mares showed an average body measurement of 143.8 - 149.9 - 1793 - 19.1 cm and 144.7 -
155.2 - 180.8 - 18.9 cmrespectively.

The study of the exterior characteristics of herd horses showed that they have high rates of
massiveness indexes of 142.6-158.5, which characterize them as typical meat animals.

The improvement of breeding and productive qualities of horses is carried out in order to accumulate
and consolidate especially valuable economically useful traits inherent in each intrabreed type and the
creation of a new meat and dairy breed of horses.
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Table 1 — Body measurements and live weight of adult horses of the Mugalzhar breed

Measurements, cm
Animals . Live weight,
Type ex n height oblique girth kg
in the withers | body length of chest | of metacarpus
3 15 148.9+1.2 153.1+1.4 186.9+2.9 20.0+£0.21 505.9+18.1
Kozhamberdinsky
Q 150 145.1x1.1 152.5+1.8 180.242.2 19.440.05 465.2+11.4
3 18 144.9+1.1 151.6+1.6 181.9+2.5 19.940.18 493.5+14.8
Kulandinsky
Q 220 143.8+1.2 149.9+1.9 179.3£2.3 19.140.05 452.749.3
3 24 145.8+1.3 160.7+1.3 184.742.8 19.840.45 538.4+21.6
Embensly
Q 210 144.7+1.2 155.2+1.4 180.8+2.1 18.940.22 469.3£12.5

Kozhamberdinsky interbreed type of Mugalzhar horse breed. Horses of Kozhamberdinskyintrabreed
type of Mugalzhar breed have high meat and dairy productivity. The live weight of stallions on average
for the period of 2012-2018 was 538 kg, the best ones reach 580-600 kg, mares - 485-540 kg. Slaughter
vield amount up 60%, the yield of colts is 85-90% per 100 mares. Year-round pasture maintenance of
horses is practiced. The milkiness of mares is high, colts at the age of 6-7 months have a live weight of
220-240 kg.

Biological features of the Kozhamberdinskyintrabreed type horses are: the ability of stallions throug-
hout the year to maintain high fatness and even at the end of the breeding period to have higher standards.

Mares are distinguished by high fecundity: 85-90 coltings for 100 heads and pronounced maternal
mstinct. Even for the first time, the females that have become stubborn almost never leave colts.
Thecolting, usually (upto 80.0%), occursinthepredawnhours.

Stallions have well-defined herd instincts. The fights between them are mostly ritual, without serious
injuries. However, in a limited space (pens, splits) stallions can even inflict damage to each other. Sexual
maturity in mares usually occurs at the age of two, in colts - at the age of three.

As can be seen from the above materials, the improvement of herd horses by the method of purebred
breeding can be conducted quite effectively. But, it takes quite a long time. For example, it took 15 years
to increase the live weight by 56.0 kg.

Currently, Kozhamberdinsky type stallions are widely used in the subsidiary farms of Zhaitap-
Mugalzhar LLP of the Akmola region, at Algabas-Mugalzhar LLP and KazybekBek LLP of the Almaty
region. Stallions of this type are good improvers of low-producing local horses, bred by herds. Already the
first generation exceeds in live weight by 40-45 kg of 2.5-year-old peers of local populations.

In the Kozhamberdinsky type of the Mugalzhar horse breed there are two factory lines of Maupas and
Mesker. There are 54 mares and 3 stallions in the Maupas line, 58 mares and 4 stallions in the Mesker
line.

The genealogical line of Maupas Ne 9 - 1955. The ancestor of the line - the stallion Maupas 9-55,
champion of the USSR VDNKh breed of 1964, chestnut, without a sign, had a high live weight (520.0 kg),
a long barrel-shaped body, a well-developed chest (chest girth 187.0 cm), sufficient height (144.0 cm),
strong, well-placed legs with strong hoofs, somewhat short steep pastern, slightly lowered croup, good
hair covering, strong mane, bangs and tail.

Maupas 9-55 perfectly kept the body throughout the year, had good herd instincts and sufficient
sexual vigor. Every year, 18-22 mares were covered with a colting rate of 85.0-90.0%. For 15 years, this
stallion has been used in the herd of the Betpakdala experimental station from 1958 to 1972. Now, the
grandchildren and great-grandchildren of this outstanding producer successfully work in the republic's
breeding farms. At the same time, the stallions of this line show a high hereditary capacity.

The line of Maupas 9-55 continues through the stallions: Maral 13-78 (144.0-156.0-186.0-19.5-
525.0); Mak 87-79 (148.0-154.0-186.0-19.5-490.0); Madrid 147-79 (146.0-154.0-185.0-19.5-485.0);
Marten 91-80 (146.0-156.0-180.0-19.5-495.0); Matery 77-79 (146.0-157.0-186.0-20.0-490.0); Mayak
115-72 (147.0-153.0-187.0-20.0-510.0) and Manezh 187-74 (143.0-155.0-186.0-20.0-510.0 ). On average,
the height at the withers is 145.7 cm, the length of the body is 155.0 cm, the chest girth is 185.1 cm, the
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metacarpus girth is 19.7 cm and the live weight is 500.7 kg. These indicators for mares were respectively
142-151.9-181.3-18.8 cm and 441.0 kg.

The genealogical line of Mesker M 98, 1962. The ancestor of this line was Mesker stallion No. 98,
bormn in 1962, champion of the Kazakh SSR VDNKh in 1972. The stallion of the bay-brown suit, without
signs, was distinguished by a good combination of medium-sized growth (139.0 cm at the withers), with a
long massive body (format index 112.0%), a well-developed chest (182.0 cm), live weight (520.0 kg),
relatively light head, powerful neck with a pronounced fat ridge, relatively short strong, well-set legs,
strong hooves and well-developed muscles, especially in the area of the croup.

The Mesker line is presented by 98-62 stallions: Mergen 67-75 (144.0-162.0-194.0-20.5-555.0 kg);
Metan 121-78 (148.0-154.0-189.0-19.5-530.0); Mramor 15-80 (147.0-154.0-183.0-19.5-490.0); Medok
59-78 (143.0-154.0-185.0-19.5-480.0); Meiman 107-78 (148.0-162.0-185.0-20.0-500.0); Meteor 16-82
(148.0-155.0-186.0-19.5-490.0); Mrak 179-78 (145.0-152.0-180.0-19.5-480.0) and Mesyats 10-83 (150.0-
157.0- 183.0-19.5-485.0 ). They have an average height in withers of 145.7 cm, body length of 155.0 cm,
chest girth of 185.1 cm, metacarpus girth of 19.7 cm and live weight of 501.3 kg. For mares these figures
were 141.8-152.5-181.3-18.8 cm and 445.7 kg, respectively.

Kulandinsky intrabeed type of Mugalzhar horse breed. The created Kulandinskyintrabreed type of
the Mugalzhar horse breed possesses, first of all, very high adaptive qualities to the harsh and harsh
conditions of the Aral Desert of the Republic of Kazakhstan.

The research and production work carried out in this direction in the “Kulandinsky” stud farm in the
Aral region of the Kyzylorda region shows that this task was successfully completed by in-breed selection
at isolating the most desirable type (Jabe), while the live weight of adult mares was increased on average
from 350.0 to 430.0 kg, in stallions from 390.0 to 480.0 kg.

As a result of long and fruitful work aimed at improving the breeding qualitics and increasing the
meat productivity of Jabe-type horses, the highly productive factory lines of Mugalzhar breed of
Kulandinskyintrabreed type of Patok 131-64 and Zaliv 136-65 stallions and uterine families 40-70; 56-71;
62-76; 28-78.

The selection of horses in the Kulandinskyintrabreed type, according to the data in table 2, will allow
mares and stallions with good growth (142.0, 145.0 cm and more), with an elongated body (148.0,
150.0 cm and more), with a large chest girth (74.0, 178.0 cm and more) and high live weight (430.0,
475.0 kg or more).

Table 2 — Minimum indicators for classifying horses of the Mugalzhar breed to the Kulandinskyintrabreed type

Indicator Stallion Mare
Height in the withers, cm 145.0 142.0
Oblique body length, cm 150.0 148.0
Chest girth, cm 178.0 174.0
Metacarpus girth, cm 19.0 18.0
Live weight, kg 475.0 430.0

Zootechnical parameters of young stock selection are given in table 3.

It has been established that stallions and mares consistently differ in good heights at the withers
140.7-140.3 cm, oblique body length - 147.3-145.6 cm, chest girth -170.7-168.1 cm and live weight -
384.1-374.6 kg, as well as increased massiveness of 138.1% and 135.7%.

In the Kulandinsky intrabreed type of horses, two lines wereformed: Aral 4-94 and Kulan 77-95
(table 4).

The lines of Aral 4-94 and Kulan 77-95 are distinguished by an elongated body, voluminous breast,
high live weight and good adaptiveness for pasture and winter-grazing keeping in all seasons of the year,
and their descendants have 8.6 points for fitness. All these qualities are well inherited. Their sons,
daughters, grandchildren, great-grandchildren are characterized by good height, elongated body, large
chest,and large live weight.




ISSN 1991-3494 6. 2019

Table 3 — Zootechnic indicators of the young stock selection of the Kulandinsky type

Body measurements, cm
Age, Live weight,
months height oblique girth kg
in the withers body length of chest of metacarpus
Stallions
6 118.0 113.0 127.0 15.0 175.0
12 124.0 122.0 139.0 15.5 230.0
18 135.0 136.0 150.0 16.0 280.0
24 137.0 138.0 156.0 17.0 320.0
30 138.0 140.0 164.0 17.5 365.0
Mares
6 116.0 112.0 123.0 14.5 170.0
12 122.0 122.0 133.0 15.0 220.0
18 132.0 133.0 147.0 15.5 260.0
24 134.0 135.0 154.0 16.0 300.0
30 136.0 138.0 160.0 17.0 340.0

Table 4 — Live weight, body measurements and indices of horses
of the Aral 4-94 and Kulan 77-95 lines compared to the breed standard

Aral 4-94 Kulan 77-95
_ stallions n=10 maresn =55 stallionsn =7 maresn =50
Indicator to the to the to the to the
M=m standard, M=m standard, M=m standard, M=m standard,
+’ - +’ - +’ - +’ -
Live weight, kg 486.0+£2.5 +51.0 4381424 +23.1 4794+£29 | +444 |4312+53| +162

Height in the withers, cm | 146.6£0.2 +3.1 143.7+0.2 +2: 145.7 +0.1 +2.2 141.9+0.3 +0.9

Oblique body length, cm 152.840.3 +4.3 150.3+0.3 +3.3 151.0+0.3 +2.5 1472 +04 +1.2

Chest girth, cm 183.3+0.6 +5.8 179.9+0.5 +3.9 180.0+£0.28 | +2.5 177.1£0.4 +1]1

Metacarpus girth, cm 21.1+0.1 +2.1 18.6 0.1 +0.6 20.6£0.07 +1.6 18.2 £0.05 +0.2
Indices, %

Massiveness 154.7 +7.3 148.5 +0.3 156.6 +9.2 150.7 +2.55

Format 104.2 +0.8 104.6 +0.4 103.6 +0.2 104.4 +0.2

Wide body 125 +1.3 1252 +0.3 123.6 - 124.8 -

Bone 14.4 +1.2 12.9 10.2 14.2 +1.0 12.8 +0.1

It was established that stallions from the Aral 4-94 line exceed the standard of the breed in live
weight by 51.0 kg, height at withers by 3.1 cm, oblique body length by 4.3 cm, chest girth by 5.8 cm,
metacarpus girth by 2.1 cm. The stallions from the Kulan 77-95 line exceed the breed standard by
444kg-22cm-25cm-2.5cm - 1.6 cm, respectively.

Mares from the Aral 4-94 line exceed the breed standard in live weight by 23.1 kg, height at withers
by 2.7 cm, oblique body length by 3.3 cm, chest girth by 3.9 cm; metacarpus girth by 0.6 cm, and the
mares from the Kulan 77-95 line by 16.2-0.9-1.2-1.1-0.2 respectively.

Embenskyi ntrabreed type of Mugalzhar horse breed. Embenskyintrabreed stallions have a height at
withers of 145.5-146.2 cm, an oblique body length of 159.1-157.2 cm, that is, oblique body length exceeds
height at withers by 13.6-11.0 cm. For stallions - producers a chest girth is 185.8-184.9 cm, a metacarpus
girth varies from 19.9 cm to 19.7 cm, live weight over the period 2010-2018 averaged 552.2-530.7 kg.

Mares of Embenskyintrabreed type have a height at withers 143.8 - 1442 ¢m, slanting body length
151.8 -159.9 cm, chest girth 175.6 - 185.7 cm, metacarpus girth 18.5-18.7 cm, live weight 456.2 -
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Table 5 — Zootechnic indicators of adult Embensky type mares obtained from inbreeding and outbreeding

Measurements, cm ) )
G = = Live weight, Index of
roup n _ helgl_lt oblique cl_lest metacarpus kg A Vet
in the withers body length girth girth
Closeinbreeding 44 144.1+0.27 159.94+0.53 181.8+0.62 18.740.03 492 4+4.1 1652
Mildinbreeding 570 144.240.07 155.240.13 185.7+0.16 18.740.01 481.9+0.9 161.7
Outbreeding 720 143.840.11 151.84+0.18 175.6+0.26 18.5+0.01 456.2+1.6 153.1

492 4 kg. For 2010-2018, the measurements and live weight of mares of this type are respectively equal
to: 145.0-155.4-180.8-18.9 cm and 480.2 kg.

The modern population of stallions and mares of the Embenskyintrabreed type in terms of body
measurements and live weight are distinguished by uniformity in the main zootechnic indicators (body
measurements, live weight, early ripeness). Table 5 shows the zootechnic characteristics of Embensky
type mares of the Mugalzhar breed of horses.
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MYFAJKAP KBLUIKBI TYKBIMBLIAPLIHEIH,
KA3IPT'T HONYJISIIIUSACEIHA 300TEXHAKAJIBIK CHITATTAMACEL

AnnoTtamust. MyFaimkap SKbUIKBI TYKBIMBIHBIH 3aMAaHAyH KYPBUIBIMBI YII TYpaeH Typansl: Em0i, Kymawmsr,
Kosxkamb6epai (2009 »xpuinan 6acran Capblapka) »oHE anThl aTANBIK 13 9HE 55 aHAMBIK Y. Tipi caaMarsl aliFIPIbIH
560 xr, oue 520, Taza COMBIC WIBFBIMBI 55-60%, KymsiH mbEFEIMBL 80-90%, cyrrimik meHre#i 2000 m. Myramxap
JKBIIKBI TYKBIMBI ©3 JICHCAYJIBIFBIFBIHBIH MBIKTBUIBIFBIMCH JXKOHC JKbLT OOHBI KAMBLIBIMFA YKAKChI OcifiMacIyMEH
CPEKINCIICHETI.

MyFamkap >KbUIKBI TYKBIMBIHBIH AWFBIPIAPBIHBIH oprama caiaMakrapsl 493.5 — 5384 kr, am, Omenepi
452,7 — 469,3 kr.

KoxxamOepanHal TYKBIM IIIKI THIHIK aHFBIPIAPBIHBIH AcHE emmemMaepi 148,9 - 153,1 - 186,9 - 20,0 cm,
Kymangst 1449 - 151,6 - 181,9 - 19,9 cm »xone Em0i1 145,8 - 160, 7 - 184,7 - 19.8 cm.

KoxaMmOepauHai TYKBIM 1K THITIHIH Caka OHCIICPiHIH ACHE OMICMACPI: IMOKTHIK OmikTiri 145,1 ¢M, ICHECiHIH
KHUFALT Y3IHABIFEL 1525 M, keyae opamsl 180,2 oM sxone kimHmik opamsl 19,4 cM. EM0i sxoHe KymaHABITYKBIM immKi
THIIHIH OWeNepiHiy oprama acHe emmemaepi: 1438 — 149,9 — 179,3 — 19,1 cMm xone 144,7 — 1552 — 180,8 —
18,9 cm.

MyFakap SKbUTKBI TYKBIMBIHHBIH, ACBUIABIK, OHIMAIK KACCTTCPIH JKCTUTAIPY KC3IHAC KHHAKTAIFAH 6TC KYHIBI
KACHCTTCPIH, IMAPYAINBUTBIKKA THIMII JKAKTAPBIH >KAHANAH KYPBUIBII OTBIPFAH CTTI-CYTTI OAFBITTAFBI SKBLIKBI
TYKBIMIAPBIHA JKOHE TYKBIM iIIKi THITIHE OSPiNyi )KY3€T¢ aChIPBLIAIBL.

KoskamOepi KbUTKbIIIAPBIHBIH OMOIOTHSIIBIK CPEKIICTIKTEPI MbIHATAP OONBIT TAOBLIANBL AHFBIPIAPIBIH, JKbIT
001ibI YKOFapbl KOHBIMIBUIBIFBIH CAKTAIl KAy KaOUIeTi jKOHE YHIpPre TYCKEH KE3CHIHIH ©3IHACAC >KOFaphl KOHBIM-
JBUTBIKTA 00y sI.buenepi xorapel eHiMAUTIKIIEH cunarranaasl: 100 6ac ymriH 85-90 KyIbIHAAHAB! )KOHE KYJIBIHBIHA
JIETCH AHAJBIK CE3IMIHIH >KOFapibIFbIMEH. TinTi OIpiHIN peT KyJbIHZaraH Oue KYJbIHIAPBIH CINKANIAH TacTall
kermeiini. Oxerre, KyasHaay (80,0% nelin) TaH yakeITTa 00IaIbL

Tyiiin ce3aep: MyFaKap SKbUTKbI TYKBIMBL TYKBIM iIIIKI THII, Tipi CaJMaK, JCHE ©JIIICM.
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300TEXHUYECKAA XAPAKTEPUCTHKA
COBPEMEHHOMU NIONIYJSIINUH JIOINAIN MYT AJIZKAPCKOHU ITOPOAbI

Annotamusi. COBpeMEHHAs CTPYKTYPa MyTaDKAPCKOH MOPOIBI JTOMAACH COCTOHMT M3 TPEX BHYTPHIIOPOITHBIX
THNOB — OMOmHCKOTO, Kymanmmackoro, KoxamOepamnackoro (mo 2009 roma CaphlapkWHCKHHA) INCCTH THHAH H
55 cemetict. JKmuBas macca xepebuos 560 kr, koOsrn 520, yooiHbH BbIXOA 55-60%, BBIXOX Kepedsar 80-90 %,
MOJOYHOCTH KOOBIT 110 2000 1. Jlomanu MyrammKapCKOW HMOPOIBI OTIMYAIOTCS OTIMYHBIM 370POBHEM, MPEKPACHOH
MPHUCTIOCOOICHHOCTHIO K KPYTIIOTO0BOMY HACTOHITHOMY COACPIKAHHUIO.

KepeOrpl Myramkapckoi mOpoabl JIOMAACH HMCIOT B CPESTHECM KHBYHO Maccy 493,5 — 5384 kr, xoOBLIBI
452,77 — 469,3 xr. IIpoMepsl Tema cocrasuan y xepedbuos KoskamMOepAnHCKOTO BHYTPHUIOPOJHOTO Tuma 1489 —
153,1 — 186.,9 — 20,0 cm, Kymanamackoro 1449 — 151,6 — 181,9 — 19,9 cm u Ombenckoro 1458 — 160,7 — 184,7 —
19.8 cm.

Bapocabie ko0buThI KOXKaMOESPIUHCKOTO THIIA MMCEOT BBICOTY B XOJKe 145,1 cM, KOCYIO UIMHY TYJIOBHINA
152,5 cm, ooxsar rpyam 180,2 cm m obxsar mwiactu 19,4 cm. KoOwsursr KoxxkamOepamHCKoro n IMOCHCKOTO THIIA
TOKa3aJu B cpeaHeM nmpomepsbl Tena 143,.8 — 149,9 - 1793 - 19,1 cmu 144,7 - 155,2 — 180,8 — 18,9 cm.

COBCPIICHCTBOBAHAC IJICMCHHBIX M MPOAYKTHBHBIX KAYCCTB JIOMAACH MYTADKAPCKOH MOPOABI BSACTCH C
[EJIPE0 HAKOIUICHHSI W KOHCOIHJALMH 0CO00 IECHHBIX XO3MHCTBECHHO-IIOJC3HBIX IPH3HAKOB MPHCYIIUX KAKIOMY
BHYTPHUIIOPOJHOMY THITY M CO3JAHHH HOBOM MACOMOJIOYHOM MOPOABI TOMIAACH.

Buonormueckumu 0codeHHOCTIME Tomaach KoxxkaMOepaIUHCKOTO BHY TPHIIOPOIHOTO THIA SBJIFOTCS: CIIOCO0-
HOCTb KCpEOIIOB B TEUCHHE BCEr0 roJa COXPAHATH BHICOKYIO VIIHTAHHOCTH W JAKE B KOHIIEC CIYYHOTO IEPHOIA
HMCTh BBICIIHC KOHANIAH. KOOBLTBI OTIHYAIOTCSA BRICOKOH TUTOAOBHTOCTEIO. 85-90 BeDKEpPeOOK HA 100 TOI0B U SAPKO
BBIPAYKCHHBIM MATCPHHCKHM HWHCTHHKTOM. Jla)kKe BICPBBIC 0)KCPCOMBIIHCCS MATKH MPAKTHYCCKH HUKOTAA HC
Opocarot xepedaT. BeokepeOka, kak mpaswio (10 80.0%), IPOUCXOANT B MPESAPACCBETHBIC YACHL.

KimoueBnbie ci0Ba: MyraimKapcKas mopoJa JOIAACH, BHY TPHIIOPOIHBIN THIL, >KUBASI MAcca, TPOMEPHI Tela.
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