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Comparative assessment of meat productivity
of purebred and crossbhred fat-tailed sheep
in the Republic of Karakalpakstan

ABSTRACT

The article presents data on the live weight and meat productivity of first-generation (F,)
crossbred lambs obtained from crossing Jaidari breed ewes with Hissar breed lambs, whic1h
is a scientific basis for increasing the meat productivity of tailed sheep breeds in the natural
and climatic conditions of the Republic of Karakalpakstan. It was found that at the age of 18
months, lambs of the second group (Hissar pure breed) and the third group (Hissar x Jaidari)
of the first generation (F1) outperformed their peers from the first group (Jaidari pure breed) in
live weight, respectively, by 6.0 kg, or 9.2% (p < 0.001), and by 4.4 kg, or by 6.7% (p < 0.01).
This indicates the high genetic potential of these animals in the formation of live weight and
meat productivity, as well as their good adaptability to the environment and the high potential
of breeding sheep, as well as the main absolute and relative indicators of slaughter results.
Group Il (pure Hissar breed) and Group llI (¥ Hissar x ' Jaidari) bred first-generation sheep
(F1) compared to their peers in Group | (Jaidari breed), respectively, by 15.6 kg, or by 33.5%
(p <0.001), and 5.6 kg, or by 12.0% (p < 0.01), uncooled carcass weight — by 9.4 kg, or by
47.7% (p < 0.001), and 5.2 kg, or by 26.4% (p < 0.01), slaughter weight — by 13.5 kg, or
59.5% (p < 0.001), and by 6.8 kg, or 29.9% (p < 0.01), slaughter yield of sheep — by 48.8%,
58.3% and 56.7%, respectively, which is 9.5% and 7.9% higher than that of their peers Group
| (Jaidari). Thus, based on the scientific basis for increasing the meat productivity of tailed
sheep breeds in the natural and climatic conditions of the Republic of Karakalpakstan, the
first-generation (F,) crossbred lambs obtained as a result of crossing purebred Hissar and
Jaidari sheep with Hissar sheep showed high live weight and meat productivity indicators,
which testifies to the high genetic potential of feeding them with complete and rationed feeds
in pasture conditions.

Key words: breed, rams, sheep farming, sheep, pedigree, crossbreeding, rams, Jaidari,
Gissar, crossbreed, meat productivity, live weight, slaughter yield
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CpaBHuTenbHas oLeHKa MSCHOW NPOAYKTUBHOCTU
YUCTONOPOAHbIX U MOMECHbBIX OBeL, KYPAIOYHbIX
nopogp B ycnoeusax Pecnyonukn KapakannakctaH

PE3IOME

B cratbe npencTaBneHbl OaHHblE O XMBOW MacCe W MSCHOW NPOAYKTMBHOCTM MEPBOro
nokoneHns (F,) MOMECHbIX ArHAT, MONYYEHHbIX MPY CKPELLMBAHWW IXaiiaapcKyx OBeL, C rmc-
capckumMu HapaHamu, YTO SBASIETCH HAY4HOW OCHOBOW NOBLILUEHNSI MACHOW NPOAYKTUBHOCTM
KYPZIO4HbIX NOPOZ, OBEL, B MPUPOLHO-KIMMaTUHECKMX YCoBmsx Pecnybnvku KapakannakcraH.
Bbino ycTaHOBNEHO, 4TO B 18-MeCS4HOM BO3pacTe ArHsaTa BTOPO rpynnbl (ruccapekas ynctas
rnopoga) v TPeTbE rpynnbl (rMccapckas x mxanaapckas) nepsoro nokoneHus (F,) npesocxo-
VN CBOUX CBEPCTHMKOB U3 NEPBOI rpynnbl (Axanaapckas YicTas nopoaa) no XvBon Macce,
COOTBETCTBEHHO, Ha 6,0 kr, nnn Ha 9,2% (p < 0,001), n Ha 4,4 kr, unn Ha 6,7% (p < 0,01). 3T0
CBMIETENLCTBYET O BbICOKOM FEHETMYECKOM MOTEHLMANE 3TUX XMBOTHLIX B GOPMUPOBAHNM
XUBOW Macchl 1 MSICHOW NPOAYKTUBHOCTM, @ TakKe UX XOPOLLIEH NprcrnocobnsieMocTy K BHeL -
HEI cpefie ¥ BbICOKOM MNOTEHLMAane nnemMeHHbIx 6apaHoB, a Takke 06 OCHOBHbIX 2OCOMOTHBIX
1 OTHOCUTENbHBLIX MOKa3aTensx pesynsrato yoos. Il rpynna (4mcTas ruccapckas nopoga) u
Il rpynna (% ruccapckas x Y2 mxaiinapckas) ckpectun 6apaHos nepsoro nokonexus (F,) no
CpaBHEHWIO CO CBOUMM CBEPCTHMKAMU B | rpynne (mxaaapckas nopoaa), COOTBETCTBEHHO, Ha
15,6 kr, unun Ha 33,5% (p < 0,001), n Ha 5,6 «r, nnam Ha 12,0% (p < 0,01), HeoxnaxaeHHas
macca Tywmn — Ha 9,4 kr, unu Ha 47,7% (p < 0,001), n Ha 5,2 kr, unu Ha 26,4% (p < 0,01),
yboiiHas macca — Ha 13,5 kr, unmHa 59,5% (p < 0,001), nHa 6,8 kr, i Ha 29,9% (p < 0,01),
ybOoHbIV Bbixon, y 6apaHoB — Ha 48,8% 58,3% u 56,7% COOTBETCTBEHHO, 4TO Ha 9,5% K
7,9% Bbllle, 4eM Y CBEPCTHMKOB | rpynnbl (oxaiigapu). Takum 06pa3oM, Ha OCHOBE Hay4-
HOro 060CHOBAHUS MOBbLILLIEHNS MSACHOW NPOAYKTUBHOCTU KYPAIOUHBLIX NOPOJ, OBEL, B MPU-
POLHO-KIMMaTUYeckrx ycnosusix Pecnybnvkn KapakannakctaH nojly4eHHble B pe3ynbTa-
Te CKpeLmMBaHns YCTOKPOBHBIX TMCCAPCKMX U AXaingapCkmx OBeL, C rMCCapCKUmm OBLAMU
ArHATa NepBoro nokonexus (F,) momec nokasanu BbICOKME MoKasaTenu X1BON Macchl 1
MSICHOI NPOAYKTUBHOCTM, YTO CBUAETENLCTBYET O BEICOKOM MrEHETUHECKOM NOTEHLIMANe nx
NOJSIHOLLEHHBIMU 1 HOPMUPOBAHHLIMU KOPMaMU B YCIIOBUSIX MACTOULLHBIX YCIIOBUIA.
Knio4eBbie cnosa: nopoaa, 6apaHbl, 0BLEBOACTBO, OBLbI, MOPOAHOCTb, CKPELLyBaHWE, 6a-
paHYMKKW, oxanmapu, rmccapcekasi, NoMech, MACHas NPOAYKTUBHOCTb, XMBas Macca, yooi-
HbI BbIXOA,
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Introduction/BeegeHune

Today, there are 1.2 billion sheep and goats in
the world, from which meat, wool, leather, and other
products are obtained. Sheep and goats, compared
to other animals, not only possess resistance to
environmental factors, but also adapt well to pasture
climatic conditions [1-5] and produce a wide range of
products [6-9].

Wool and wool-beef breeds are bred in Europe,
Australia, and New Zealand. In the countries of
Africa and Asia, sheep breeds are bred mainly for
coarse wool and meat production. In the countries
of Central Asia, fat-tailed sheep breeds occupy a
special place, the main characteristics of which are
the rapid accumulation of fat around the tail vertebrae
under normal feeding conditions, a high degree of
maturity, and the formation of excellent meat and fat
productivity [10].

Most of them are indigenous and, along with a high
level of meat and fat productivity, are semi-gentle
(Degress), semi-coarse (Saradja, Tajik, Alay) and
coarse-furred tail breeds (Hissar, Jaidari, Edilboy) and
others. They are distinguished by the speed of their
growth and development, the ability to effectively
convert feed into products, and the possibility of
economic use of young animals at an early age.

In the Republic of Karakalpakstan, the sheep
breeding sector is developing in large natural fodder
areas in desert areas where the possibility of using
other animals is limited. The fat-tailed sheep bred in
the region are distinguished by both their productivity
and breed diversity, which allows for the efficient use
of these breeds. At the same time, the development
and implementation of effective methods for using
fat-tailed sheep breeds to ensure food security,
improve the standard of living of the population, and
create new jobs is relevant.

Sheep breeding differs from other livestock sectors
primarily in the variety of products produced (meat,
wool, karakul and sheepskin, milk, and others), its
high adaptability to pasture conditions, growth and
development [4, 11, 12], early maturity, efficient
and low feed consumption, and conversion into a
product [13-20].

Analysis ofthe development of sheep farming shows
that to increase its efficiency and competitiveness,
it is necessary to fully utilize its entire genetic
potential [21, 22].

Various natural-climatic and economic conditions,
as well as ethnic and other characteristics, have
contributed to the breeding of genetically based
groups of over 1,200 breeds and sheep of various
productivity orientations in various countries of the
world, achieving high productivity.

The market economy mainly requires new require-
ments for the agro-industrial complex, namely, the
production of high-quality [23-26], competitive,
affordable agricultural products [27, 28], including in
the sheep breeding sector, and the expansion of the
range of raw materials and export goods [29-31].
Due to the growing global problem of providing
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the population with food products and the growing
shortage of food proteins, especially animal proteins,
developing meat exports as an alternative to grain
exports could become a significant challenge.

Analysis of the development of sheep breeding
in the world shows that sheep breeding in developed
countries specializes mainly in the production
of mutton, which contributes to ensuring the
economic efficiency and sustainable development
of the industry.

For many years, objective conditions for the
development of the sheep breeding industry have
been formed in the Republic of Karakalpakstan.
These are unique and favorable natural and climatic
conditions, meeting the population’s needs for meat,
leather, and wool products, as well as the availability
of significant pasture areas.

Due to the current economic situation in the
Republic of Karakalpakstan, the number of sheep
has decreased over the past quarter century. Rapid
transition to an economy based on market principles,
complete absence of demand for wool, sharp increase
in equipment, energy carriers, and feed prices led to
sheep breeding becoming the least economically
protected sector in the region, which significantly
impacted the sheep breeding sector, resulting in a
decrease in sheep numbers [32-35].

As is known, the preservation of the gene pool
of agricultural animals is the most important task,
since the production of various types of livestock
products, increasing their volume, depends on
the effectiveness of breeding. In this direction, it is
necessary to carry out work aimed at preserving all
sheep breeds and maintaining them at a standard
level, paying special attention to local breeds,
which, due to their unique biological qualities,
are adapted to the production of a wide range of
products in harsh and difficult natural and climatic
conditions [36-39].

In order to further increase the productivity of fat-
tailed sheep breeds in sheep farming, it is necessary
to develop new scientifically based effective breeding
and technological methods by feeding and keeping
fat-tailed sheep breeds on the basis of a complete
ration.

In order to increase the meat productivity of
sheep and further increase the volume of their meat
production, it is necessary to carry out work on the
selection of sheep with high meat qualities and the
reproduction of their offspring through the effective
use of the hereditary potential of sheep breeds with
high meat productivity [40-43].

Based on this, taking into account the adaptive
properties of fat-tailed sheep breeds, their year-
round adaptation to pasture grazing, and their high
maturity, creating opportunities for furtherincreasing
their meat and fat productivity through pure breeding
of fat-tailed sheep and crossbreeding them with
rams with high meat productivity and hereditary
capabilities is considered the most important and
urgent task.
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Materials and methods /

MaTepuanbl N MeToAabl uccriegoBaHunsga

Scientific research was conducted from 2017 to 2024.

Three groups were formed, consisting of the
existing Jaidari, Hissar, and their first-generation
(F,) hybrid offspring. Specifically: Group | comprised
36 Jaidari (control) animals, Group Il included
32 Hissar animals, and Group Ill consisted of
29 lambs that were ' Hissar x ' Jaidari hybrids
(experimental group) (Table 1).

The live weight of rams of different ages was
measured at birth and at 4-4.5, 7, 12 and 18 months
of age, individually on electronic scales before mor-
ning feeding; absolute growth was determined using
the following formula:

A=W1-W0,

Where: A — Absolute growth, kg; WO — Initial live
weight, kg; W1 — Final live weight, kg.

The average daily growth was determined by the
following formula:

w1 - wo
t1-t0

Where: K — Relative growth rate, %; W1 - W0 —
Final and initial live weight, kg.

D:

When studying the composition of fat-tailed
sheep meat, samples were taken from the longest
lumbar muscle of animals aged 4.5-5.0 months,
7 months kept under pasture conditions, and
7 months kept under pasture conditions with
supplementary feeding.

The meat productivity of sheep was assessed
according to the following indicators: live weight before
slaughter, carcass weight, internal fat weight, slaughter
weight, and slaughter yield. The meat productivity of
the experimental sheep was determined by weighing
and control slaughter (at 4.0-4.5 months, 7 months,
and 18 months of age). Meat productivity of sheep
at the ages of 4.0-4.5, 7, and 18 months was studied
according to the requirements of GOST 31777-2012".
All experiments on animals were carried out in
compliance with the rules and ethical practices?.

| Table 1. Research description

Species and breed

Group
9 Mother 8 Father n
| Jaidari Jaidari 36
Il Hissar Hissar 32
1] Jaidari Hissar 29

The obtained data underwent biometric repro-
cessing using the Microsoft Excel 2010 computer
program, following the method of A.M. Yakovenko,
T.I. Antonenko and M.I. Selionova (2013)3.

Results and discussion /

PesynbraTtbl U 06CcyXaeHue

Experience in developing meat-oriented sheep
farming shows that increasing its economic efficiency
and competitiveness requires fully utilizing the
potential of its unique productivity characteristics. This
is especially important due to the growing demand
for meat products in the world market. In turn, this
creates a foundation for the accelerated development
of meat-oriented sheep farming and, at the same
time, helps to some extent address the tasks aimed
at meeting the population’s need for high-quality and
affordable food products.

Dumb sheep breeds are distinguished by high
maturity and adaptability to pasture conditions, which
contributes to the wide distribution of meat-producing
sheep breeds. Most importantly, the high demand
for affordable meat products among the population
indicates their economic importance.

In the Republic of Karakalpakstan, the main part of
sheep breeding is fat-tailed sheep, and fat-tailed sheep
breeds belonging to the purebred sheep population
are mainly developed in the region. To increase meat
and fat production from them, utilizing the hereditary
potential of meat-producing sheep breeds with a global
gene pool (Hissar, Edilboy, and others) is considered
one of the pressing issues [44-47].

To successfully implement these tasks to a certain
extent, in our experimental work, we studied the live
weight of ram lambs obtained from crossing Hissar
rams with Jaidari ewes at various growth stages. The
data collected from this study is presented in Table 2.

Analysis of the data in Table 1 shows that, despite
the experimental lambs being fed and kept under the
same conditions, a difference in the live weight of the
lambs at birth was observed between the groups.

In particular, the live weight of the lambs in group
Il (pure Hissar breed) at birth was 4.60 kg, which
is 0.8 kg or 21.1% higher than their counterparts in
group | (pure Jaidari breed) and 0.4 kg or 9.5% higher
than group Il (2 Hissar x % Jaidari) first-generation

Slaughter age, months
6 +Q Obtained offspring

Jaidari 18
Hissar 18
Y, Hissar X Y Jaidari 18

'TOCT 31777-2012 OBupI 1 KO3bl Ans YO0s. BapaHuHa, SrHATUHA M KO3NATUHA B TyLax. TEXHNYECKUe yCIoBUs.

GOST 31777-2012 Sheep and goats for slaughter. Lamb, mutton, and goat meat in carcasses. Specifications (in Russian).

2 NnpekTviBa EBponeiickoro napnamexTa n CoseTta EBponeiickoro coio3a no 0XpaHe XWBOTHbIX, UCNOMb3YEeMbIX B HAY4HbIX LENSX.
Directive of the European Parliament and of the Council on the protection of animals used for scientific purposes.

https://ruslasa.ru/wp-content/uploads/2017/06/Directive 201063jus.pdf

3 AkoseHko A.M., AHToHeHko T.U., CennoHoBa M.W. BruiomeTpryeckne MeToabl aHanm3a Ka4eCTBEHHBIX 1 KOJIMYECTBEHHbIX MPU3HAKOB B 300TeX-
HuK: yyebHoe nocobue. Ctasponons: Arpyc. 2013; 91.

Yakovenko A.M., Antonenko T.I., Selionova M.I. Biometric methods for analyzing qualitative and quantitative traits in animal husbandry: a tutorial.
Stavropol: Agrus. 2013; 91 (in Russian).
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Table 2. Changes in live weight dynamics of experimental
rams, kg (X £ SX)

Group
Growth ! ! mn
period, oh Genotypes
Jaidari Hissar % Hissarx % Jaidari
(n=36) (n=32) (n=29)
When born 3,80+0,19 4,60+0,45 4,20%0,32
1 12,5+0,24 14,9+0,76** 13,8+0,53*
4,0-4,5 25,7+0,87  33,6+1,09** 30,2+0,96*
7 37,9+ 1,56 42,3+1,21** 39,7+1,78*
12 48,6+1,56  52,5+1,37** 50,2+ 1,54*
18 65,5+1,92 71,5+1,01* 69,9+ 1,76*

Note: *p<0,01; * p<0,001.

(F1) crossbred ram lambs, respectively. This indicates
the high hereditary potential of the breeding rams.

Similar growth trends were observed in the
subsequent 1,4-4.5,7, 12, and 18 months of the ram
lambs’ growth and development period. Group Il (pure
Hissar breed) ram lambs maintained their superiority
over their peers in group | (pure Jaidari breed) and
group Il (2 Hissar x ‘4 Jaidari) first generation (F,)
crossbred ram lambs.

Specifically, during the first month of the growth
period, group Il (pure Hissar breed) and group Il
(2 Hissar x 4 Jaidari) first generation (F,) crossbred
ram lambs surpassed their group | (pure Jaidari breed)
peers by 2.4 kg or 19.2% (p < 0.001) and 1.3 kg or
10.4% (p < 0.01) respectively. At4-4.5 months of age,
the difference was 7.9 kg or 30.7% (p < 0.001) and
4.5 kg or 17.5% (p < 0.01) respectively. At 7 months,
itwas 4.4 kgor 11.6% (p <0.001) and 1.8 kg or 4.7%
(p < 0.01), at 12 months 3.9 kg or 8.0% (p < 0.001)
and 1.6 kg or 3.3% (p < 0.01), and at 18 months —
6.0 kg or 9.2% (p < 0.001) and 4.4 kg or 6.7%
(p < 0.01) respectively.

To ensure food security for the population,
especially in meeting the demand for livestock
products, it is necessary to develop new breeding
and technological methods for the effective use of
meat-oriented sheep breeds. The main product of
fat-tailed sheep is their meat productivity. Therefore,
the production of mutton will satisfy the population’s
demand for food products to a certain extent.

Based on these considerations, our experimental
work focused on studying the meat productivity of
first-generation (F,) crossbred ram lambs obtained
from crossing Hissar and Jaidari breeds under
the natural climatic conditions of the Republic of
Karakalpakstan.

The slaughter results of Hissar, Jaidari, and
their first-generation (F,) crossbred ram lambs at
18 months of age are presented in Table 3.

Analysis of the data in Table 3 reveals that the live
weight of 18-month-old rams before slaughter in
group Il (pure Hissar breed) and group Il (2 Hissar
X Y2 Jaidari) first-generation (F,) crossbred rams was
higher compared to their counterparts in group |
(pure Jaidari breed) by 15.6 kg or 33.5% (p < 0.001)
and 5.6 kg or 12.0% (p < 0.01) respectively.

ZO0TECHNICS I

Table 3. Slaughter results of experimental rams at 18
months of age (X £ SX)
Group (n=3)
| ] |]]
Genotypes
Hissar ' Hissar x ' Jaidari

Indicators

Jaidari
Live weight before

Sy ko 46,5+0,45 62,1+0,32**  52,1+0,12**
\\fv\lgirgr?ﬂcarcass 19,740,13 29,1£0,41%*  24,9%0,65*
‘;Yglr(jr‘[‘%arcass 42,4 46,9 436
Rump weight 2,54+0,09 6,25+0,39***  4,10%0,38***
Rump yield, % 5,4 10,1 7.9
emalfatweloht, * 0,48+0,05 084007  052+0,04
Internal fat yield, % 1,0 1,4 1,0
poughterweldht,  22.7+0,32 36,2£0,13"%  29,5+0,15"
Slaughter yield, % 48,8 58,3 56,7
Rump to slaughter 11,2 173 13.9

weight ratio, %
Note: *p<0,01; *p<0,001.

The weight of the warm carcass was higher by 9.4 kg
or47.7% (p < 0.001) and 5.2 kg or 26.4% (p < 0.01)
respectively, while the slaughter weight was higher
by 13.5 kg or 59.5% (p < 0.001) and 6.8 kg or 29.9%
(p < 0.01) respectively. The slaughter yield of the
rams was 48.8%, 58.3%, and 56.7% for groups I, I,
and lll respectively, with groups Il and Ill being 9.5%
and 7.9% higher than their counterparts in group |
(pure Jaidari).

Additionally, in group Il (pure Hissar breed) and
group Il (2 Hissar x '4 Jaidari) first-generation (F,)
hybrid ram lambs, the tail fat weight was 6.25 and
4.10 kg, respectively, which was 3.71 kg or 146.1%
(p < 0.001) and 1.56 kg or 61.4% (p < 0.001) higher
than their counterpartsin group | (pure Jaidari breed).
The ratio of tail fat to live weight before slaughter and
to carcass weight was 5.4% and 11.2% respectively
in group | (pure Jaidari breed) ram lambs, 10.1%
and 17.3% in group Il (pure Hissar breed), and 7.9%
and 13.9% in group lll (2 Hissar x % Jaidari) first-
generation (F,) hybrid ram lambs. It was determined
that these ratios were 4.7 and 6.1 percentage points
higher in group I, and 2.5 and 2.7 percentage points
higher in group lll, respectively, compared to their
counterparts in group | (pure Jaidari breed).

Conclusions/BbiBoAbl

In the natural and climatic conditions of the
Republic of Karakalpakstan, effective utilization
of the genetic potential of fat-tailed sheep breeds
through crossbreeding local ewes with Hissar breed
rams has shown that the resulting first-generation
(F,) crossbred lambs exhibit high live weight during
various growth and development stages. This
demonstrates not only their strong genetic potential
and adaptability to the external environment but
also the high prepotency of the rams in transmitting
desirable traits for meat productivity from generation
to generation. Furthermore, it indicates the significant
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role of both hereditary potential and environmental
adaptability in shaping the meat productivity of these
crossbred lambs.

The meat productivity of local Jaidari and Hissar
breed ram lambs, as well as the first-generation (F,)
crossbred ram lambs obtained from their crossing,
demonstrated high results in terms of warm carcass
weight, slaughter weight, and dressing percentage.
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