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FEATURES OF THE EXTERIOR OF KAZAKH FAT-RUMPED COARSE-WOOLED SHEEP
OF VARIOUS SEX AND AGE GROUPS

ANNOTATION

Sheep industry is an important branch of animal husbandry in Kazakhstan. The Kazakh fat-rumped
coarse-wooled breed was developed by Kazakh people. Animals of this breed are popular in almost all
regions of the country. There is evidence that the presence of extra vertebrae in sheep can affect meat
production by increasing carcass length and carcass weight. The main purpose of this research is a
comprehensive study of the exterior parameters of the Kazakh fat-rumped coarse-wooled sheep in the
three farms: “Tokan 1” farm in Zhetysu region, “Razakhun” and “Atai” farms in Jambul region. The
comparative characterization of age and exterior features revealed some differences between 4 months old
ewe lambs, ram lambs, and breeding ewes on these farms. In terms of body size measurements, ewe
lambs and breeding ewes in all farms were characterized by harmonious physique and well expressed
meat forms, they expressed high level of meat performance. It should be noted that the sheep of “Tokan
1” farm had a significantly wider and longer body, as evidenced by the thoracic and stretch indexes. It can
be assumed that sheep from this farm may be more responsive to selection for a long body by the
formation of additional vertebrae and ribs.

Key words: Kazakh fat-rumped sheep, ram lamb, ewe lamb, body weight, linear body
measurements, body indices.

Introduction. Sheep inductry is an important branch of animal husbandry, rationally using the vast
natural pastures of Kazakhstan with an area of 180 million hectares. Growing demand for food and the
proximity of major markets such as China, Russia and Iran are driving growth in meat production for
export and domestic market. The main trends in sheep industries in other countries are the growth in
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numbers of specialized meat breeds, lamb production and increased meat productivity in sheep of all
types of productivity.

In 2021, the number of sheep in Kazakhstan amounted to 18.6 million heads. The economic
indicators of sheep breeding in Kazakhstan are calculated from the productivity of fat-rumped sheep, as
they constitute about 80% of the total population and are well adapted to the conditions of year-round
pasture grazing in harsh sharp-continental conditions [1]. That is why fat-rumped breeds of sheep are
important.

The Kazakh fat-rumped coarse-wooled breed of sheep was developed by Kazakh people’s
selection. It consists of several population, differing from each other by the level of productivity and
geographical breeding area. It is popular in all regions of the country. This breed has a high growth rate,
especially in the first 16-18 months of development. The body weight of rams is 90-110 kg, breeding
ewes - 60-65 kg, 4 months old ram lambs - 35-37 kg, 4 months old ewe lambs - 33-35 kg. Dressing yield
of 4 months old lambs is 50-55%, carcass flesh yield is 79-80%. Prolificacy of ewes is about 110-120%

[2].

Ordinary domestic sheep have 13 pairs of ribs. In the 2014 Annual Report, the Fine-Wooled Sheep
Breeding Department at the Research Institute of Sheep Breeding reported that sheep with
14 pairs of ribs were found among Etti (meat) Merino sheep and provided a photo as evidence. In
addition, our colleague Dr. Robert Stobart, a sheep and wool specialist from the Department of Animal
Science at the University of Wyoming, in response to a letter about this case reported that 14 pairs of ribs
are found in 25% of American Hampshires and Suffolks.

The vertebral column plays an essential role in the animal body. It consists of different types of
vertebrae: cervical (C - cervical), thoracic (T - thoracic), lumbar (L - lumbar), sacral (S - sacral) and
caudal (Cd - caudal). In most mammalian species, the cervical region consists of 7 vertebrae [3, 4]. In
contrast to the cervical vertebrae, the number of lumbar, sacral, and caudal vertebrae varies more [5].

Variations in the number of vertebrae in the thoracic and lumbar regions of pigs are of great
interest to livestock producers. Selection of pigs with longer backs has led to the possibility that they may
have several more vertebrae than normal individuals, which have 19 thoracic and lumbar vertebrae [6, 7].
This selection has resulted in a 15 mm lengthening of the thoracolumbar region with each vertebra added

[8].

In Mongolian sheep, an additional thoracic or lumbar vertebra increased spine length by 2.4 or 3.5
cm, respectively. Sheep with additional vertebrae influenced meat productivity by increasing carcass
length and weight, length of the longest dorsal muscle and muscle eye area [9-11].

Studies of European breeds of Texel sheep, Scottish black-faced sheep and their littermates with
Mule (crossbred lambs produced by Leicester rams and Scottish black-faced ewes, strong and
unpretentious like mules) have shown that additional vertebrae can significantly increase body and
carcass length [12, 13].

Furthermore, Li et al. (2017) [14] studied variations in the number of thoracic (T) and lumbar (L)
vertebrae and their relationship to carcass length and carcass weight of 7-8-month-old Kazakh fat-rumped
lambs (n=468) in Xinjiang, China. They found 7 variations in the number of vertebrae: 1) 13 thoracic and
6 lumbar (T13L6) vertebrae were present in 74.14% of the sheep; 2) T13L7 in 12.34%; 3) T14L6 in
10.68%; 4) T14L5 in 1.28%; 5) T12L6 in 0.64%; 6) T12L7 in 0.21% and 7) T14L7 in 0.21%. T13L7 and
T14L6 lambs with one more lumbar or thoracic vertebrae compared to T13L6 lambs increased carcass
length and carcass weight by 2.22 and 2.93 cm and 1.68 and 1.90 kg, respectively. The authors pointed
out the economic benefit of the additional thoracic or lumbar vertebrae, as these parts are among the
expensive cuts of the carcass. Also, Siqgin et al. [15] reported that in China, 17.4% of Wuzhumuxin sheep
had 14 pairs of ribs, 81% of offspring from 14-pair-rib parents had a 14-pair-rib father and a 13-pair-rib
mother had 14 pairs of ribs. Increasing meat productivity by selection for 7 lumbar vertebrae was also
promising [16].

The main purpose of our research is a comprehensive study of the exterior parameters of the
Kazakh fat-rumped coarse-wooled sheep in the three farms.

Research materials and methods. One of the most widespread methods of accounting growth,
development and stature of farm animals is determination of its live weight in different periods of life.
The experimental part of the research was carried out on sheep of Kazakh fat-rumped coarse-wooled
breed on “Razakhun” and “Atai” farms of Jambyl region and “Tokan 1” farm that located in Zhetysu
region.

Constitutional and exterior features, adaptive qualities to local climatic and fodder conditions were
studied. In this work, for comparative characterization age and exterior features of breeding ewes and 4-
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months old ewe and ram lambs were studied. The live body weights of ewes and lambs were measured
early in the morning before the movement of the flock to the pasture with the aid of an electronic scales
TV-M-600.2- Al (made in Russia) with a weighing limit of up to 600 kg and an accuracy of 100 g.
Linear body size measurements, growth of skeleton and separate bones in weight and linear relation
according to the generally accepted methods. Body build indices were calculated on the basis of the
measurements obtained.

The obtained data were processed by the method of variation statistics using the Microsoft Office
Excel 2007 program.

Results and their discussion. As it was already mentioned above, constitution and exterior are the
most important indicators of breeding and productive qualities of livestock. Therefore, in practical
breeding the most serious attention is paid to the accuracy and objectivity of animal evaluation by these
indicators. In our studies, the live weight of ewe lambs by farms had some differences (table 1).

Table 1 — Body weight and body size measurements of 4 months old ewe lambs (n=50)

Indicator Farm

“Razakhun” “Atai” “Tokan 1”
Body weight, kg 36.4 £0,19 43.6+0,17 42.8+0,19
Height at withers, cm 64.2+0,25 69.4+0,25 63.8+0,21
Height at the hip cross, cm 65.6+0,23 70.2+0,25 66.0+0,21
Chest width, cm 19.94+0,20 20.6+0,15 27.7+0,22
Chest depth, cm 27.1+£0,17 31.0+0,17 28.8+0,20
&ggztsf'g;“mference at shoulder 85.8+0,37 84.7+0,22 88.1:£0,53
Body obligue length, cm 49.1+0,30 54.6+0,23 56.3+0,19
Width in poppets, cm 13.6+0,13 14.6+0,12 15.5+0,16
Cannon circumference, cm 8.0+0,13 8.7+0,10 8.6x0,10

Body weight ranged from 36.4 to 43.6 kg. At the same time, the lowest mean body weight of 36.4
kg was observed in ewe lambs belonging to “Razakhun” farm. Their body weight was significantly less
than one of the ewe lambs at the “Atai” farm by 7.2 kg or 16.5%, and at the “Tokan 1” farm by 6.4 kg or
14.9%.

When studying the growth and development of young Kazakh fat-rumped coarse-wooled sheep
breed in farms, linear measurements of separate parts of the body were carried out to evaluate the exterior
features of experimental individuals. In general, the given data of absolute measurements indicate that the
lambs at 4 months of age are large enough and under the condition of pasture grazing provided full
growth and development.

Moreover, the obtained data and their analysis indicate certain differences in the development of
individual body parts in ewe lambs. The best indicators of growth measurements were observed in the
ewe lambs at the “Atai” farm: height at the withers - 69.4 cm, height at the hip cross - 70.2 cm and at the
same time they had deep (chest depth - 31.0 cm), but less wide chest (chest width - 20.6 cm) than
contemporaries at the “Tokan 17 farm (chest width - 27.7 cm). Ewe lambs at the “Tokan 17 had a barrel-
shaped, long body as evidenced by measurements of chest circumference behind the shoulder blades -
88.1 cm, paunch girth - 56.3 cm, and macula width - 15.5 cm. No regular differences were found when
measuring the cannon circumference, which characterizes the strength of the physique of the
experimental lambs.

It is known that with all information about body size measurements do not provide complete and
objective picture of exterior features and characterizes the type of physique. In this regard, body build
indices were determined, which are separate ratios of interrelated measurements of body parts. The
importance of calculation of body measurement indices is due to the fact that on their basis it is possible
to select promising animals for improvement of meat qualities of Kazakh sheep. In this case, tall, wide
and long bodied animals characterized by a high level of meat productivity are desirable.

In order to provide more complete and objective assessment of changes in body proportions and
body type of the ewe lambs, the determination of body build indices was carried out (table 2). The
obtained data and their analysis indicate that body proportions and values of physique indices have
changed in 4 months old ewe lambs as a result of growth and development. The ewe lambs of “Atai” farm
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were taller than their contemporaries on other farms. Their long-legged index was of 24.8, while in their
contemporaries in “Tokan 1” farm it was lowest of 18.8.

Ewe lambs at the “Tokan 1” farm were more stretched with barrel-shaped physique and with
correct ratios of body proportions, as evidenced by high indices of stretchiness - 88.2, thoracic - 96.4,
compactness - 156.6, massiveness - 138.0, bony - 13.4 and overgrowth - 103.3.

Table 2 — Body build indices of 4 months old ewe lambs (n=50)

Indices, %

g 2 o % 2 g
Farm 5 = ) 5 § > 3

S S S S 5 2 >

2 I = £ 2 - <

3 & S s o}
“Razakhun” 22,0 76,5 73,4 1749 133,7 12,4 102,2
“Atai” 24,8 78,6 66,5 155,2 122,0 12,5 101,1
“Tokan 1”7 18,8 88,2 96,4 156,6 138,0 13,4 103,3

The analysis of growth and development indicators of 4 months old ram lambs, presented in table
3, confirmed the differences observed at comparison of the ewe lambs at three farms. Ram lambs of
“Atai’ farm were heavier than lambs of “Tokan 1” farm by 5.3 kg or 10.8% and lambs of “Razakhun”
farm by 8.5 kg or 17.4%.

Table 3 — Body weight and body size measurements of 4 months old ram lambs (n=50)

Farm

Indicator

“Razakhun” “Atai” “Tokan 1”
Live weight, kg 40,3+0,32 48,8+0,25 43,5+0,23
Height at withers, cm 65,3+0,29 73,2+0,20 67,0+0,21
Height at the hip cross, cm 67,2+0,28 74,8+0,21 69,2+0,20
Chest width, cm 21,240,23 22.8+0,15 31,0+0,20
Chest depth, cm 27,6£0,20 34,3+0,16 31,8+0,20
Chest circumference at shoulder 86,0+0.30 87.140,18 90,140,53
blades, cm
Body obligue length, cm 52,0+0,23 58,4+0,21 57,3+0,19
Width in poppets, cm 13,7+0,18 16,4+0,13 17,5+0,16
Cannon circumference, cm 8,6+0,15 8,9+0,09 8,6+0,10

Measurement of body measurements also showed that “Atai” lambs were taller, had a narrow but
deep chest and long body compared to their contemporaries from other farms. Insignificant superiority in
measuring the paunch girth and width in the bones had lambs of “Tokan 1” farm. Cannon circumference
did not show significant differences between lambs raised in different farms, which indicates the bone
strength of the studied animals.

Table 4 — Body build indices of 4 months old ram lambs (n=50)

Indices, %
Farm g = & 3 g 2 o
= =] S S = o o>
o = = < >
- n O = o
“Razakhun” 23,0 79,6 76,8 165,4 131,7 13,2 102,9
“Atai” 26,3 79,8 66,5 149,1 119,0 12,2 102,2
“Tokan 17 19,5 89,5 97,5 157,2 1345 12,8 103,3




Indicators in general characterize ram lambs of the Kazakh fat-rumped coarse-wool breed as long-
bodied animals, with deep and wide chest and stretched physique. However, there were some advantages
of lambs of “Atai” farm and “Tokan 1” farm over contempories from “Razakhun” farm. Particularly ram
lambs of “Atai” farm were more long-legged with index of 26.3. Lambs of “Tokan 1” farm had a long
body, with stretching index of 89.2, with well developed chest, as evidenced by the thoracic index of
97.5, well adapted to the conditions of pasture maintenance with massiveness index of 134.5 and with
good development of overgrowth index of 103.3. The ram lambs of “Razakhun” farm, in turn, had
superiority in terms of knockdown index - 165.4 and bone density - 13.2, which characterizes them as
animals with proportionally developed bones.

Table 5 — Body weight and body size measurements of the breeding ewes (n=50)

Indicator Farm

“Razakhun” “Atai” “Tokan 1”
Live weight, kg 59,540,25 67,4+0,26 70,3+0,20
Height at withers, cm 68,3+0,21 81,1+0,22 76,0+0,24
Height at the hip cross, cm 70,0+0,21 82,2+0,23 76,9+0,23
Chest width, cm 24,1+0,20 23,4+0,17 28,2+0,16
Chest depth, cm 32,3+0,18 34,5+0,22 34,7+0,21
Chest circumference at shoulder 08.440.25 101,240,30 105,8+0,53
blades, cm
Body oblique length, cm 52,2+0,26 61,9+0,21 58,5+0,37
Width in poppets, cm 18,6+0,16 19,5+0,21 19,1+0,19
Cannon circumference, cm 9,4+0,10 9,5+0,10 9,8+0,17

Analysis of the live weight of breeding ewes from different farms showed that breeding ewes of
“Tokan 1” farm heavier than ewes in “Razakhun” farm by 10.8 kg or 15.3% and than ewes in “Atai” farm
by 2.9 kg or 4.1%.

Visual assessment showed that the ewe lambs of “Tokan 1” farm had high body condition (fatness),
while ewe lambs at “Atai” and “Razakhun” farms had average body condition, which affected the live
body weight indicators.

Analysis of the adult sheep measurements revealed the same trends observed in 4 months old ewe
and ram lambs, i.e. in terms of body size measurements the advantage was given to the breeding ewes of
the “Atai” farm, and in terms of measurements characterizing the development of the chest the advantage
was given to the sheep of the “Tokan 1” farm. Length measurements were also higher in the sheep of the
“Atai” farm, whereas low indicators of body measurements were found in sheep of the “Razakhun” farm.

According to the main physique indexes characterizing the ratio of body parts and harmony of their
development, there are no regular differences between sheep of different farms. It is necessary to note that
animals in “Atai” farm were taller with higher long-legged index. Sheep in “Razakhun” farm had a
bunched and massive physique, while sheep in “Tokan 1” farm had average values on the main body
build indices.

Table 6 — Body indices of breeding ewes (n=50)

Indices, %

g 2 o g % £
Farm 54 = 2 g g 2 o

- S 5 S = o) >

(@] + ] m husl
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1 0 O > (@)
“Razakhun” 20,91 77,69 74,57 188,51 146,44 14,04 101,87
“Atai” 38,6 76,3 67,7 163,4 124,8 11,7 101,3
“Tokan 1” 30,3 76,9 81,2 180,8 139,1 12,9 101,1




Kotarev and Shatalova [17] note that body size indices well reflect the general body shape of the
animal and of it’s individual systems. In their study, a comparison of the body size indices in lambs of
Texel and Edilbay breeds showed that in the first months of life, the physique of young animals is
significantly different from the physique of older animals. The lambs were taller, less long bodied and
had larger linear body size measurements. By 12 months of age, animals become more compact and
massive. Texel lambs had a higher long-legged index, showed superiority in the thoracic index, and were
more compact and massive in comparison with Edilbay lambs. A similar picture was observed when
analyzing our experimental data. In our study, well expressed meat forms were found in animals from the
“Tokan 1” farm, which is probably the result of targeted selection in this farm for large body size, weight
and length.

Mukhametzharova et al. [18] and Egorova [19] note that in sheep breeding the following indices
are of greatest importance: long-legged, stretchiness, bony, compactness and thoracic. Mukhametzharova
et al. [18] found that in South Kazakh Merino ram lambs at the “Batai-Shu” stud farm in all age periods
the height measurements were greatest. At birth the heights at the withers and rump were greater than the
body length. Egorova [19] published that with age, Edilbay ram lambs developed a compact body, well
round meaty shape, and the profile was similar to a rectangle with some muscularity in the rear part of the
body, which indicates their potentially high meat productivity. In our study, height measurements in 4-
month-old lambs were also the largest, and with age the body became more and compact and meaty.

Conclusion. In general, adult breeding ewes and young ram and ewe lambs in all three farms were
characterized by harmonious physique and well expressed meat forms, and expressed high level of meat
productivity. This is due to the fact that during the whole period of growing sheep were in optimal
conditions of housing and feeding, which contributed to their normal growth and development. It should
be noted that animals in “Tokan 1” farm were more wide and long bodied, as evidenced by the thoracic
and stretching indeces. It can be assumed that sheep “Tokan 1” farm may be responsive to directed
selection on long body and formation of additional vertebrae and ribs.
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TYWUIH

Koii mapyamibuibirbl KazakcTanmarsl Ma HMIapyanibUTBIFBIHBIH MaHBI3/IbI Caagap IblH Oipi OOBIIT
Tabbutaabl. Ka3akThiH KYHPBIKTHI KBUIIIBIK KYHAI TYKBIMBI XaJIbIK CEIEKIHUSCH apKbUIBI Maiiia OosFaH.
Byn TYKeIMHBIH Ko#mapel eimiH OaplblK alMakTapblHAa KeHiHeH TapairaH. Koitmapma KoceMmia
OMBIPTKAJIAP/IbIH, OOJYBI YIAHBIH Y3BIHIBIFEI MEH CalMaFrblH apTTHIPY apKbUIbl €T OHIIpICiHe Mmaiaibl
acep eTyl MYMKIiH eKeH/Iri Typajbl AepekTep 0ap. by 3epTreyiH Heri3ri MakcaThl VI IIapyalibUTbIKTa!
XKericy obnpiceiHnarsl "Tokan 1" mrapyamsuisirbiaaa, XKaMOb1 oOmbickiHIaFE! 'PazaxyH' xone "Arail’”
MIAPyaIIbUIBIKTAPBIHAA Ka3aKThIH KYWPBIKTHI KBUIIBIK JKYHAI TYKBIMHBIH CBHIPTKBI JieHe OiTiMi
napaMeTpiiepiH KaH-KaKThl 3€pPTTey OOJbIl TaObuiajbl. KoWIapJblH OpTYpil IKBIHBICTBIK JKac
TONTAPBIHBIH JeHe OiTiM epeKIIeNiKTepiHiH CaJbICTRIPMAIIbl CUIATTaMaChlH aHBIKTay MaKCaThIH/A, OCHI
MIapyalIbUIBIKTapIarsl 4 ailiIbIK YpFalmibl, epKeK KO3bUIap MEH achbUl TYKBIMJIBI QHAIBIKTApP apachbIHarbl
KeWOip  alBIpMAlIBLIBIKTAPAbI  aHBIKTAABIK.  JleHe  OiTiMiHe  keneriH  Oosicak,  OapiibIK
HIapyambUIbIKTapAarbl KO3bIJIap MEH achll TYKBIM/IbI aHAIBIKTAp YiIeCiMIi AeHe OITIMIMEH JKOHE JKaKChl
aHBIKTAIFaH eT (hopMarapbIMEH CHIATTAIIBI, OJlap €T KOPCETKIITEepPiHIH KOFaphl JCHTeHiH KOPCETTi.
AifiTa kery kepek, «TokaH 1» ImapyambUIbIFbl KOWIAPBIHBIH JEHECI eIoyip KeH KOHEe Y3bIH OOJJIbI, Oy
KeyJle KyBIChI MEH CO3BIHKBUIBIK KOPCETKIITEPIHEH KopiHei. by mapyalbuiblKTarsl KOWaap KOChIMINA
OMBIpPTKaJIap MEH KaObIpFasiap/bl KAIBINTACTHIPY apKbUIBI Y3bIH JICHENI KOHIap/bl CYphINITayFa ce3iMTal
00yBI MYMKIH A€t 00KayFa O0IaIbl.

PE3IOME

OBILIEBO/ICTBO SBIISIETCS BaXXHOW OTPAciblo )KUBOTHOBOJICTBA B KazaxcTtane. Kazaxckas kypatouHast
rpy0oliepcTHas mopojaa Obula BbIBEJACHA HAPOIHOM cejeKiuei. JKMBOTHBIE 3TOW HMOPOJbI MOMYJISPHBI
MPAaKTHYECKH BO BCEX PETHOHAX CTpaHbl. VIMeoTCs AaHHBIE O TOM, YTO HAJIWYHE JOTMOJHUTEIBHBIX
MTO3BOHKOB Y OBEIl MOXET IMOBJIMATH HA MPOU3BOJACTBO MsCa 3a CUET yBEJIWYEHHUS UIMHBI M Beca TYILU.
OCHOBHO¥ ENBIO TAHHOTO FICCIIEIOBAHUS SBIISIETCSI BCECTOPOHHEE M3YUYEHHE SKCTEPHEPHBIX MapaMeTpOB
Ka3aXxCKOH KypAHO4HOM rpy0OoIIepCTHOM MOPObl B TPeX X03siicTBax: xo3siicTee “Tokan 17 B XKeticyckoit
oOmacth, xo3siictBax “Pazaxyn” m “Atail” [I>xamOynbckoil obnactu. CpaBHUTENbHAs XapaKTEPUCTHKA
9KCTEPHEPHBIX 0COOEHHOCTEH Pa3IMUYHBIX MOJIOBO3PACTHBIX IPYI OBEL BBISBUIA HEKOTOPBIC Pa3IHUUs
MEXTy 4-MeCSIUHBIMHU SIpKaMu, OapaHYMKaMd M TUIEMEHHBIMH OBIIEMaTkaMH Ha 3Ttux ¢epmax. Uro
KacaeTcsl pa3MepoB Teja, TO STHATA W IJIEMEHHBIE OBIEMAaTKH BO BCEX XO3AHCTBAX XapaKTEPU30BAINCH
TapMOHUYHBIM TEJIOCIOKEHUEM U XOPOILIO BBIPAKEHHBIMH MACHBIMH (OpPMaMH, OHH JE€MOHCTPHPOBAIN
BBICOKHII YpOBEHb MSCHBIX TOKasarteneil. Ciemyer OTMETHThb, 4TO OBIBI (epMbl “Tokan 17 wumenu
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3HAYUTENILHO OoJice MIMPOKOE M JUTMHHOE TYJIOBHINE, O YeM CBHJIETEIBCTBYIOT TOKA3aTelld IPyTHON
KIETKH W PACTIHYTOCTH. MOXHO TIPEANONOXKHUTh, YTO OBIBI C 3TOW (epMbl MOTYT OBITH Oolee

BOCIIPUUMYKBEI K OTOOPY MO JUIMHHOMY TNy 3a CUeT OOpa30BaHUS TOMOJHHUTEIBHBIX MO3BOHKOB H
peoep.
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