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ABSTRACT
The article presents data on the live weight and meat productivity of first-generation (F

1
) 

crossbred lambs obtained from crossing Jaidari breed ewes with Hissar breed lambs, which 
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 II (pure Hissar breed) and Group III (½ Hissar x ½ Jaidari) bred first-generation sheep 
(F1) compared to their peers in Group I (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 
I (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

1
) 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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Сравнительная оценка мясной продуктивности 
чистопородных и помесных овец курдючных 
пород в условиях Республики Каракалпакстан
РЕЗЮМЕ
В статье представлены данные о живой массе и мясной продуктивности первого 
поколения (F

1
) помесных ягнят, полученных при скрещивании джайдарских овец с гис-

сарскими баранами, что является научной основой повышения мясной продуктивности 
курдючных пород овец в природно-климатических условиях Республики Каракалпакстан. 
Было установлено, что в 18-месячном возрасте ягнята второй группы (гиссарская чистая 
порода) и третьей группы (гиссарская х джайдарская) первого поколения (F

1
) превосхо-

дили своих сверстников из первой группы (джайдарская чистая порода) по живой массе, 
соответственно, на 6,0 кг, или на 9,2% (р < 0,001), и на 4,4 кг, или на 6,7% (р < 0,01). Это 
свидетельствует о высоком генетическом потенциале этих животных в формировании 
живой массы и мясной продуктивности, а также их хорошей приспособляемости к внеш-
ней среде и высоком потенциале племенных баранов, а также об основных абсолютных 
и относительных показателях результатов убоя. II группа (чистая гиссарская порода) и 
III группа (½ гиссарская х ½ джайдарская) скрестили баранов первого поколения (F

1
) по 

сравнению со своими сверстниками в I группе (джайдарская порода), соответственно, на  
15,6 кг, или на 33,5% (р < 0,001), и на 5,6 кг, или на 12,0% (р < 0,01), неохлажденная 
масса туши — на 9,4 кг, или на 47,7% (р < 0,001), и на 5,2 кг, или на 26,4% (р < 0,01), 
убойная масса — на 13,5 кг, или на 59,5% (р < 0,001), и на 6,8 кг, или на 29,9% (р < 0,01), 
убойный выход у баранов — на 48,8% 58,3% и 56,7% соответственно, что на 9,5% и 
7,9% выше, чем у сверстников  I группы (джайдари). Таким образом, на основе науч-
ного обоснования повышения мясной продуктивности курдючных пород овец в при-
родно-климатических условиях Республики Каракалпакстан полученные в результа-
те скрещивания чистокровных гиссарских и джайдарских овец с гиссарскими овцами 
ягнята первого поколения (F

1
) помес показали высокие показатели живой массы и 

мясной продуктивности, что свидетельствует о высоком генетическом потенциале их 
полноценными и нормированными кормами в условиях пастбищных условий.
Ключевые слова: порода, бараны, овцеводство, овцы, породность, скрещивание, ба-
ранчики, джайдари, гиссарская, помесь, мясная продуктивность, живая масса, убой-
ный выход
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породных и помесных овец курдючных пород в условиях Республики Каракалпакстан. 
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Introduction/Введение
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 of the 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 

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 further increasing 
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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1 ГОСТ 31777-2012 Овцы и козы для убоя. Баранина, ягнятина и козлятина в тушах. Технические условия. 
GOST 31777-2012 Sheep and goats for slaughter. Lamb, mutton, and goat meat in carcasses. Specifications (in Russian).
2 Директива Европейского парламента и Совета Европейского союза по охране животных, используемых в научных целях.  
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 Яковенко А.М., Антоненко Т.И., Селионова М.И. Биометрические методы анализа качественных и количественных признаков в зоотех-
нии: учебное пособие. Ставрополь: Агрус. 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).

Materials and methods  /
Материалы и методы исследования
Scientific research was conducted from 2017 to 2024.
Three groups were formed, consisting of the 

existing Jaidari, Hissar, and their first-generation 
(F

1
) hybrid offspring. Specifically: Group I comprised  

36 Jaidari (control) animals, Group II included  
32 Hissar animals, and Group III consisted of  
29 lambs that were ½ Hissar × ½ 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; W0 — Initial live 
weight, kg; W1 — Final live weight, kg.

The average daily growth was determined by the 
following formula:

,

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

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 31777-20121. 
All experiments on animals were carried out in 
compliance with the rules and ethical practices2.

Table 1. Research description

Group
Species and breed 

Slaughter age, months
♀ Mother ♂ Father n ♂+♀ Obtained offspring

I Jaidari Jaidari 36 Jaidari 18

II Hissar Hissar 32 Hissar 18

III Jaidari Hissar 29 ½ Hissar × ½ Jaidari 18

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 /
Результаты и обсуждение
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 
II (pure Hissar breed) at birth was 4.60 kg, which  
is 0.8 kg or 21.1% higher than their counterparts in 
group I (pure Jaidari breed) and 0.4 kg or 9.5% higher 
than group III (½ Hissar x ½ Jaidari) first-generation 
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(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 II (pure 
Hissar breed) ram lambs maintained their superiority 
over their peers in group I (pure Jaidari breed) and 
group III (½ Hissar x ½ Jaidari) first generation (F

1
) 

crossbred ram lambs.
Specifically, during the first month of the growth 

period, group II (pure Hissar breed) and group III 
(½ Hissar x ½ Jaidari) first generation (F

1
) crossbred 

ram lambs surpassed their group I (pure Jaidari breed) 
peers by 2.4 kg or 19.2% (р < 0.001) and 1.3 kg or 
10.4% (р < 0.01) respectively. At 4–4.5 months of age, 
the difference was 7.9 kg or 30.7% (р < 0.001) and 
4.5 kg or 17.5% (р < 0.01) respectively. At 7 months, 
it was 4.4 kg or 11.6% (р < 0.001) and 1.8 kg or 4.7% 
(р < 0.01), at 12 months 3.9 kg or 8.0% (р < 0.001) 
and 1.6 kg or 3.3% (р < 0.01), and at 18 months — 
6.0  kg or 9.2% (р  <  0.001) and 4.4 kg or 6.7% 
(р < 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

1
) 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

1
) 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 II (pure Hissar breed) and group III (½ Hissar 
x ½ Jaidari) first-generation (F

1
) crossbred rams was 

higher compared to their counterparts in group I 
(pure Jaidari breed) by 15.6 kg or 33.5% (p < 0.001) 
and 5.6 kg or 12.0% (p  <  0.01) respectively.  

Table 2. Changes in live weight dynamics of experimental 
rams, kg (X̄ ± Sx̄)

Growth  
period, oh

Group

I II III

Genotypes

Jaidari 
(n = 36)

Hissar  
(n = 32)

½ Hissar× ½ Jaidari 
(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: * р < 0,01; * р < 0,001.

Table 3. Slaughter results of experimental rams at 18 
months of age (X̄ ± Sx̄)

Indicators

Group (n = 3)

I II III

Genotypes

Jaidari Hissar ½ Hissar × ½ Jaidari

Live weight before 
slaughter, kg 46,5 ± 0,45 62,1 ± 0,32*** 52,1 ± 0,12**

Warm carcass  
weight 19,7 ± 0,13 29,1 ± 0,41*** 24,9 ± 0,65**

Warm carcass 
yield, % 42,4 46,9 43,6

Rump weight 2,54 ± 0,09 6,25 ± 0,39*** 4,10 ± 0,38***

Rump yield, % 5,4 10,1 7,9

Internal fat weight,  
kg 0,48 ± 0,05 0,84 ± 0,07 0,52 ± 0,04

Internal fat yield, % 1,0 1,4 1,0

Slaughter weight,  
kg 22,7 ± 0,32 36,2 ± 0,13*** 29,5 ± 0,15**

Slaughter yield, % 48,8 58,3 56,7

Rump to slaughter 
weight ratio, % 11,2 17,3 13,9

Note: * р < 0,01; * р < 0,001.

The weight of the warm carcass was higher by 9.4 kg 
or 47.7% (р < 0.001) and 5.2 kg or 26.4% (р < 0.01) 
respectively, while the slaughter weight was higher 
by 13.5 kg or 59.5% (р < 0.001) and 6.8 kg or 29.9% 
(р  <  0.01) respectively. The slaughter yield of the 
rams was 48.8%, 58.3%, and 56.7% for groups I, II, 
and III respectively, with groups II and III being 9.5% 
and 7.9% higher than their counterparts in group I 
(pure Jaidari).

Additionally, in group II (pure Hissar breed) and 
group III (½ Hissar x ½ Jaidari) first-generation (F

1
) 

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 counterparts in group I (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 I (pure Jaidari breed) ram lambs, 10.1% 
and 17.3% in group II (pure Hissar breed), and 7.9% 
and 13.9% in group III (½ Hissar x ½ Jaidari) first-
generation (F

1
) hybrid ram lambs. It was determined 

that these ratios were 4.7 and 6.1 percentage points 
higher in group II, and 2.5 and 2.7 percentage points 
higher in group III, respectively, compared to their 
counterparts in group I (pure Jaidari breed).

Conclusions/Выводы
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

1
) 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

1
) 

crossbred ram lambs obtained from their crossing, 
demonstrated high results in terms of warm carcass 
weight, slaughter weight, and dressing percentage. 

This indicates that it is intrinsically linked to their full-
value nutrition in pasture conditions and their genetic 
potential.

Thus, the use of the method of crossbreeding 
fat-tailed sheep breeds for meat production: 
Jaidari, Hissar, and Jaidari ewes with Hissar 
rams — has proven to be an economically efficient 
approach.
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