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Abstract

Background and Aim. Evaluating the exterior and constitutional traits of ewes is essential for
improving breeding practices and enhancing animal productivity. The aim of this study was to analyze
the exterior traits and constitution of ewes bred on farms in the Almaty region of the Re-public of
Kazakhstan.

Materials and Methods. The study was conducted on ewes of Kazakh fine-wool breed, Ka-zakh
meat-wool breed and non-purebred sheep. Body measurements including height at the withers and
sacrum, diagonal body length, chest and pastern girth, and rump width were taken, and confor-mation
indices were calculated. The data were processed using biometric methods.

Results. The experimental ewes demonstrated good constitutional development based on height
measurements (height at the withers and sacrum, as well as the oblique body length). In terms of
measurements that characterize compactness of body structure and meat conformation (chest depth
and width, chest and pastern girth, width at the rump), the animals corresponded to the desirable type.
Overall, Kazakh meat-wool sheep of the desirable type are characterized by short stature, a large chest
volume, rounded thighs, and broad withers and sacrum, indicating well-developed meat qualities.

Conclusion. The analysis of body measurements and conformation indices provides a com-
prehensive characterization of the animals' exterior and enables predictions about their offspring’s
productivity. These findings can be applied to breeding programs aimed at improving the economi-cally
significant traits of Kazakh fine wool and Kazakh meat-wool sheep breeds under the condi-tions of the
Almaty region.

Keywords: sheep breeding; Kazakh fine wool sheep breed; Kazakh meat-wool breed of sheep;
constitutional parameters; exterior traits; body conformation indices.

Introduction

In Kazakhstan, sheep and horses have been integral to traditional husbandry practices, with their
presence in the region dating back to the Early Bronze Age [1]. Before the Soviet era, most Kazakh
sheep breeds emerged through traditional folk breeding and selection methods. During the period of the
Kazakh Soviet Socialist Republic, systematic efforts to develop new sheep breeds were conducted on
state farms [2]. Today, sheep husbandry remains a vital sector of Kazakhstan's economy.

The Kazakh fine-wool sheep is the most common breed in Kazakhstan, predominantly raised in
the semi-desert and desert regions of the country's southeast. Under relatively favorable conditions,
the fertility rate of Kazakh fine-wool sheep reaches 126-144%, indicating a significant proportion of
individuals within this breed capable of producing multiple offspring over their life-time (Figure 1).
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Figure 1 — Kazakh fine-wool sheep breed typical animals

Sheep husbandry, particularly the breeding of Kazakh fine-wool sheep, plays a crucial role in
Kazakhstan's agricultural sector. This industry is supported by vast pasturelands and a rich gene pool,
cultivated through national breeding initiatives. With continuous advancements in breeding techniques
and genetic management, Kazakhstan has substantial potential to emerge as a leading exporter of sheep
products. Additionally, the fine wool industry is being evaluated for future expan-sion, with proposals
for technical collaboration with countries such as China to elevate industry standards and practices
[3]. The creation of competitive flocks is one of the most important tasks, the resolution of which
will contribute to the improvement of economically valuable traits and the overall productivity of
sheep. Body conformation receives special attention during the breeding evaluation of livestock. It has
been established that the exterior traits are closely related to the con-stitutional strength and overall
health of the animal, and significantly reflect its productivity poten-tial [4, 5]. Research on the external
evaluation of sheep has emphasized various indicators to assess their welfare and productivity. The
body condition score (BCS) is recognized as a key measure, with lower values potentially reflecting
nutritional deficiencies and reduced welfare [6]. Exterior indicators have also been used to characterize
specific breeds, such as Romanov sheep, by examin-ing physique indices and relationships between
exterior traits [7].

Recent investigations have explored the physical characteristics of various sheep breeds in different
regions. In Ethiopia, native sheep breeds were analyzed to aid sustainable management and conservation
initiatives [8]. Research conducted in Jammu and Kashmir highlighted that most sheep had narrow,
elongated heads with convex nasal bridges and horns curving backward, forward, or outward [9]. The
predominant coat color was white, and the majority of sheep were polled. Morphometric features,
including head, ear, and tail length, varied with age. Furthermore, a study on Edilbay sheep across age
groups focused on linear body measurements to evaluate their external features [10]. These findings
enhance our understanding of the exterior traits of sheep across diverse breeds and regions.

Body measurements play a vital role in evaluating sheep traits and estimating body weight. Numerous
studies have demonstrated strong relationships between different body measurements and weight across
various sheep breeds. Among these, chest circumference consistently stands out as the most reliable
indicator of body weight [11, 12, 13]

In modern animal husbandry, the study of the exterior features is regarded as the science of the
external forms of livestock in connection with their biological characteristics and economically useful
traits, as well as the science of evaluating animals based on their phenotypic features.

N.P. Chirvinsky, E.A. Bogdanov, P.N. Kuleshov, M.F. Ivanov, E.F. Liskun and others made a great
contribution to the study of the exterior of livestock [14, 15, 16, 17, 18]. P.N. Kuleshov under-scored the
necessity of developing a specialized framework for assessing the exterior traits for each type of animal
following their productivity [16]. Based on Darwin's law of comparative develop-ment, he studied in
detail the proportions of an animal's body. He established the characteristic fea-tures in the structure of
the whole organism associated with a certain type of productivity.
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M.F. Ivanov wrote: "Modern animal science, apart from considering the exterior as the only decisive
factor in determining the productivity and usefulness of an animal, nevertheless attaches great importance
to it along with other factors" [19].

Extensive research on the exterior traits of agricultural animals was conducted by N.P. Chirvinsky,
who observed that at different stages of development, individual skeletal bones grow at different rates,
leading to changes in an animal’s exterior as it ages [14]. The most intensive growth was noted in chest
girth and body length measurements.

At birth, due to the intensive growth of peripheral skeleton bones during the embryonic period,
height measurements reach maximum development. Conversely, during the post-embryonic period, the
axial skeleton bones grow more intensively, resulting in a marked increase in width and chest depth
measurements, while height at the withers increases less significantly.

Under the framework of Kazakhstan’s sheep breeding development program, particular attention is
paid to advancing sheep breeding across farms of various ownership types to more effectively utilize
the genetic potential of sheep for the production of cost-effective products, primarily meat (lamb and
mutton), as well as fine and semi-fine wool.

Sheep breeding holds a leading position in the agricultural sector of Kazakhstan. Currently, improving
the efficiency and competitiveness of sheep breeding is linked to more comprehensive utilization of the
meat productivity of sheep. Specialization in mutton production requires breeds characterized by traits
such as high meat yield and early maturity. These traits are appropriate to fine and semifine wool sheep
breeds and their various hybrids.

The primary method for breeding pedigree sheep is purebred breeding, which enhances the genetic
and productive qualities of both the breed as a whole and specific genetic groups through intrabreed
selection. Genetic groups of fine and semi-fine wool sheep in different regions of Kazakhstan show
significant differences in their constitutional and productive characteristics. Selecting the most effective
sheep type for a specific breeding zone can only be achieved through comparative evaluation, taking
into account the animals' productive and biological traits.

Identifying and widely disseminating the most adaptable, highly productive, and economically
viable types of sheep is an acute issue. Comparative evaluations of sheep from different constitutional
and productive categories in specific conditions are of great importance for both the theo-ry and practice
of sheep breeding.

The existence of multiple genetic types within a breed ensures genetic diversity and the structure
of the herd, enabling the continuous improvement of the breed’s genetic and productive traits.
Incorporating the most adaptable, high-performing, and economically efficient sheep geno-types into
breeding programs to improve their meat-wool characteristics under specific farming conditions holds
both scientific and practical significance.

Materials and Methods

Sheep from Kazakh fine-wool and Kazakh meat-wool breeds, as well as non-purebreed sheep, were
used to study the constitutional and exterior characteristics of livestock. The research was conducted
on farms in the Almaty region, specifically in the Karasai and Zhambyl districts. The study included
the following farms: “Kokkainar” farm (n=100) and LLP “Aksunkar” (n=100), both specializing in
Kazakh fine-wool sheep breeding; “Kuatzhan” farm (n=100) and “Dukeyev” farm (n=100) are engaged
in purebred breeding of Kazakh meat-wool breeds of multiple and Aksenger types; "Musabekov. B"
farm (n=100), where breed transformation is conducted using Kazakh meat-wool rams, and in the LLP
Scientific and Production Enterprise "Antigen", where fine wool ewes are crossed with rams from meat
and fat-tailed breeds) (Figure 2).
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Figure 2 — Kazakh meat-wool sheep breed typical animals

The study of the exterior traits plays a critical role in evaluating the body structure of sheep, as it is
closely linked to constitutional strength and, to some extent, reflects productivity levels. Therefore, body
measurements were taken on adult ewes. When determining the productive traits of animals, alongside
the evaluation of live weight, significant importance is given to external forms, which are studied through
body measurements and the calculation of body conformation indices. The results were processed using
biometric methods in Microsoft Excel 2007.

Results and Discussion

In our experiment, we assessed the exterior by measuring eight key body parameters, the results of
which are presented in Table 1. From the data in the table, which displays the main exterior indicators,
it is evident that Kazakh fine-wool sheep, Kazakh meat-wool sheep and their crossbreeds exhibit
both similarities and differences in body structure. To gain a more detailed understanding of body
conformation, we calculated the body conformation indices of ewes from various genotypes. These
indices reflect the ratios of anatomically related body measurements and were derived from the average
measurements of the experimental animals. The results are presented in Table 2. Our experiment
demonstrates that assessing the body conformation indices of ewes, which allows for a more accurate
determination of productivity, holds particular significance. Given current market trends and increasing
focus on mutton production, the analysis primarily emphasizes key body conformation indices that
characterize meat productivity.

Table 1 — Body measurements of ewes, cm

Height Obligue Chest Rump width girth
withers sacrum body depth Width Chest Pastern
length
“Kokkainar” farm, Kazakh fine-wool breed
M 64.20 66.86 66.09 45.77 27.94 31.97 101.86 8.46
+m +0.16 +0.11 +0.11 +0.10 +0.13 +0.09 +1.57 +0.05
G 1.65 1.10 1.12 1.04 1.31 0.91 15.67 0.52
cv 2.56 1.65 1.70 2.28 4.70 2.84 15.38 6.16
“Kuatzhan” farm, Kazakh meat-wool breed
M 61.55 62.48 72.48 46.68 24.64 25.04 111.93 11.74
+m +0.48 +0.45 +0.57 +0.40 +0.54 +0.34 +0.80 +0.13
G 4.76 4.52 5.67 4.05 5.43 3.39 7.99 1.28
cv 7.74 7.23 7.82 8.67 22.01 13.53 7.13 10.88
“Dukeyev” farm, Kazakh meat-wool breed
M 59.81 61.87 73.44 47.38 24.03 22.57 113.43 11.48
+m +0.57 +0.52 +0.44 +0.45 +0.45 +0.25 +0.92 +0.10
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Continuation of table 1

G 5.66 5.25 4.37 4.49 4.52 2.54 9.16 1.01
cv 9.47 8.48 5.95 9.48 18.81 11.27 8.08 8.80
“Musabekov. B” farm, non-purebreed
M 64.96 66.47 73.89 45.99 25.03 23.74 117.13 13.23
+m +0.51 +0.49 +0.51 +0.29 +0.31 +0.32 +0.61 +0.18
G 5.14 4.92 5.07 2.90 3.13 3.19 6.09 1.79
Ccv 7.91 7.40 6.87 6.31 12.52 13.45 5.20 13.50
LLP “Aksunkar”, Kazakh fine-wool breed
M 67.45 65.94 65.28 33.52 19.86 23.765 121.96 13.12
+m +0.30 +0.44 +0.38 +0.19 +0.13 +0.13 +0.63 +0.12
G 2.99 4.40 3.80 1.91 1.28 1.26 6.35 1.22
Ccv 4.44 6.67 5.82 5.71 6.44 5.31 5.20 9.34
LLP (Scientific and production enterprise) “Antigen”, non-purebreed

M 66.28 66.87 67.17 32.03 20.13 22.37 121.69 12.5
+m +0.29 +0.25 +0.30 +0.12 +0.11 +0.11 +0.30 +0.11
G 2.85 2.54 2.98 1.18 1.09 1.05 3.04 1.11
Ccv 4.30 3.79 4.44 3.70 5.41 4.70 2.50 8.84

In terms of withers height, livestock from the "Dukeyev" farm, of the Kazakh meat-wool breed,
were shorter than the ewes from the "Kokkainar" farm, of the Kazakh fine-wool breed, by 4.39 ¢cm or
7.34%; shorter than those from LLP "Aksunkar" Kazakh fine-wool breed, by 7.64 cm or 12.77%; shorter
than those from the "Kuatzhan" farm, of the Kazakh meat-wool breed, by 1.74 cm or 2.91%; shorter
than those from "Musabekov. B" farm, of non-purebred origin, by 5.15 cm or 8.61%; and shorter than
those from the LLP Scientific and Production Enterprise "Antigen" of non-purebred origin, by 6.47 cm
or 10.82%. Regarding sacrum height, the livestock from the "Dukeyev" farm, of the Kazakh meat-wool
breed, were shorter than the ewes from the "Kokkainar" farm, of the Kazakh fine-wool breed, by 4.99
cm or 8.07%; shorter than those from LLP "Aksunkar", of the Kazakh fine wool breed, by 4.07 cm or
6.58%; shorter than those from the "Kuatzhan" farm,of the Kazakh meat-wool breed, by 0.61 cm or
0.99%; shorter than those from "Musabekov. B" farm, of non-purebred origin, by 4.60 cm or 7.43%;
and shorter than those from the LLP Scientific and Pro-duction Enterprise "Antigen" of non-purebred
origin, by 5.0 cm or 8.08%.

Livestock from LLP "Aksunkar", of the Kazakh fine wool breed, had a shorter oblique body length
compared to ewes from the "Kokkainar" farm, also of the Kazakh fine-wool breed, by 0.81 cm (1.24%);
compared to those from the "Kuatzhan" farm, of the Kazakh meat-wool breed, by 7.2 cm (11.03%);
compared to the "Dukeyev" farm, of the Kazakh meat-wool breed, by 8.16 cm (12.5%); compared to
the "Musabekov. B" farm, of non-purebred origin, by 8.61 cm (13.19%); and compared to the LLP
Scientific and Production Enterprise "Antigen" of non-purebred origin, by 1.89 cm (2.9%). Livestock
from the LLP Scientific and Production Enterprise "Antigen" of non-purebred origin, had a smaller
chest depth compared to ewes from the "Kokkainar" farm, of the Ka-zakh fine wool breed, by 13.74 cm
(42.9%); compared to those from LLP "Aksunkar" , of the Ka-zakh fine wool breed, by 1.49 cm (4.65%);
compared to the "Kuatzhan" farm, of the Kazakh meat-wool breed, by 14.65 cm (45.74%); compared
to the "Dukeyev" farm, of the Kazakh meat-wool breed, by 15.35 cm (47.92%); and compared to the
"Musabekov. B" farm, of non-purebred origin, by 13.96 cm (43.58%). Ewes from LLP "Aksunkar", of the
Kazakh fine-wool breed, demonstrated a narrower chest width compared to ewes from the "Kokkainar"
farm, of the Kazakh fine-wool breed, by 8.08 cm (40.68%); compared to those from the "Kuatzhan"
farm, of the Kazakh meat-wool breed, by 4.78 cm (24.07%); compared to the "Dukeyev" farm, of the
Kazakh meat-wool breed, by 4.17 cm (21.0%); compared to the "Musabekov. B" farm, of non-purebred
origin, by 5.17 cm (26.03%); and compared to the LLP Scientific and Production Enterprise "Antigen",
of non-purebred origin, by 0.27 cm (1.36%).

Livestock from the LLP Scientific and Production Enterprise "Antigen" , of non-purebred origin,
had a narrower rump width compared to ewes from the "Kokkainar" farm, of the Kazakh fine-wool
breed, by 9.6 cm (42.91%); compared to LLP "Aksunkar", of the Kazakh fine-wool breed, by 1.4 cm
(6.24%); compared to the "Kuatzhan" farm,of the Kazakh meat-wool breed, by 2.67 cm (11.94%);
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compared to the "Dukeyev" farm, of the Kazakh meat-wool breed, by 0.2 cm (0.89%); and compared
to the "Musabekov. B" farm, of non-purebred origin, by 1.37 cm (6.12%). Ewes from the "Kokkainar"
farm, of the Kazakh fine-wool breed, had a smaller chest girth behind the shoulder blades compared
to those from LLP "Aksunkar", of the Kazakh fine wool breed, by 20.1 cm (19.73%); compared to the
"Kuatzhan" farm, of the Kazakh meat-wool breed, by 10.07 cm (9.89%); compared to the "Dukeyev"
farm, of the Kazakh meat-wool breed, by 11.57 cm (11.36%); compared to the "Musabekov. B" farm,
of non-purebred origin, by 15.27 cm (14.99%); and com-pared to the LLP Scientific and Production
Enterprise "Antigen", of non-purebred origin, by 19.83 cm (19.47%). Ewes from the "Kokkainar" farm,
of the Kazakh fine-wool breed, had a smaller pas-tern girth compared to livestock from LLP "Aksunkar",
of the Kazakh fine-wool breed, by 4.66 cm (55.08%); compared to the "Kuatzhan" farm,of the Kazakh
meat-wool breed, by 3.28 cm (38.77%); compared to the "Dukeyev" farm, of the Kazakh meat-wool
breed, by 3.02 cm (35.7%); compared to the "Musabekov. B" farm, of non-purebred origin, by 4.77 cm
(56.38%); and compared to the LLP Scientific and Production Enterprise “Antigen”, of non-purebred
origin, by 4.04 cm (47.75%).

As is well known, evaluating the body structure of sheep based on absolute measurement values is
challenging. To fully characterize their conformation, body indices are determined, which allow for an
assessment of the overall degree of organism development.

Table 2 — Body conformation indices of animals involved in the study, %

Indices Leg | Prolixity | Pelvic- | Thoracic | Compactness | Overgrowth Bone Massiveness
length thoracic
“Kokkainar” farm, Kazakh fine-wool breed
M+m | 28.66 | 103.00 87.413 61.075 154.24 104.20 13.192 158.86
+0.24 | +0.31 +0.39 +0.32 +2.43 +0.29 +0.09 +2.54
G 2.44 3.07 3.86 3.23 24.26 291 0.89 25.41
Ccv 8.51 2.98 4.42 5.30 15.73 2.79 6.76 16.00
“Kuatzhan” farm, Kazakh meat-wool breed
M+m | 23.79 | 118.43 100.54 53.25 155.39 101.58 19.204 183.08
+0.80 | +1.28 +2.76 +1.30 +1.68 +0.28 +0.27 +2.09
G 8.03 12.80 27.62 12.97 16.81 2.75 2.67 20.92
Cv 33.73 10.81 27.47 24.35 10.82 2.71 13.92 11.43
“Dukeyev” farm, Kazakh meat-wool breed
M+m | 20.09 | 123.96 107.67 51.18 155.00 103.95 19.40 191.30
+1.05 | +1.47 +2.30 +1.08 +1.57 +0.95 +0.28 +2.33
G 10.52 14.71 22.97 10.81 15.72 9.47 2.83 23.34
Ccv 52.35 11.87 21.34 21.11 10.14 9.11 14.59 12.20
“Musabekov. B” farm, non-purebreed
M=m | 28.72 | 114.47 107.39 54.736 159.27 102.39 20.486 181.44
+0.75 | +1.23 +2.00 +0.84 +1.39 +0.24 +0.32 +1.73
G 7.53 12.26 19.97 8.38 13.89 241 3.16 17.27
Ccv 26.21 10.71 18.59 15.31 8.72 2.36 15.40 9.52
LLP “Aksunkar”, Kazakh fine-wool breed
M+m | 50.21 96.85 83.89 59.40 187.42 97.79 19.48 181.14
+0.34 | +0.52 +0.82 +0.47 +1.43 +0.56 +0.19 +1.21
G 3.43 5.19 8.16 4.69 14.33 5.57 1.95 12.10
Cv 6.82 5.36 9.73 7.90 7.65 5.70 10.00 6.68
LLP (Scientific and production enterprise) “Antigen”, non-purebreed
M=m | 51.59 [ 101.54 90.13 62.92 181.50 100.9 18.90 183.96
+0.26 | +0.64 +0.57 +0.40 +0.90 2+0.19 +0.20 +0.98
G 2.56 6.40 5.73 3.95 8.97 1.89 1.95 9.82
Ccv 4.96 6.30 6.36 6.29 4.94 1.87 10.33 5.34
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The leg-length index, reflecting the relative development of leg length, ranged from 23.79%t0 51.59%
in the experimental ewes. Livestock from the "Dukeyev" farm (Kazakh meat-wool breed) lagged behind
ewes from the "Kokkainar" farm (Kazakh fine wool breed) by 8.57%, LLP "Aksunkar" (Kazakh fine
wool breed) by 30.1%, the "Kuatzhan" farm (Kazakh meat-wool breed) by 3.7%, the "Musabekov. B"
farm (non-purebred) by 8.63%, and LLP Scientific and Production Enterprise "Antigen" (non-purebred)
by 31.5%. The prolixity index, which reflects the ratio of body length to withers height, ranged from
96.85% to 123.96% in our study. Livestock from LLP "Aksunkar" (Kazakh fine wool breed) lagged
behind ewes from the "Kokkainar" farm (Kazakh fine wool breed) by 6.15%, the "Kuatzhan" farm
(Kazakh meat-wool breed) by 21.58%, the "Dukeyev" farm (Kazakh meat-wool breed) by 27.11%,
the "Musabekov. B" farm (non-purebred) by 17.62%, and LLP Scientific and Production Enterprise
"Antigen" (non-purebred) by 4.69%. The pelvic-thoracic index, which reflects the ratio of chest width
behind the shoulder blades to pelvic width at the hip bones, provides insight into the relative width
development of the chest. In our study, the index ranged from 83.89% to 107.67%. According to this index,
livestock from LLP "Aksunkar" (Kazakh fine wool breed) lagged behind ewes from the "Kokkainar"
farm (Kazakh fine wool breed) by 3.52%, the "Kuatzhan" farm (Kazakh meat-wool breed) by 16.65%,
the "Dukeyev" farm (Ka-zakh meat-wool breed) by 23.78%, the "Musabekov. B" farm (non-purebred) by
23.5%, and LLP Scientific and Production Enterprise "Antigen" (non-purebred) by 6.24%. The thoracic
index indi-cates the overall chest development of the experimental animals. The lowest thoracic index
value was observed in ewes from the "Dukeyev" farm (Kazakh meat-wool breed) at 51.18%, while the
highest value was recorded in ewes from LLP Scientific and Production Enterprise "Antigen" (non-
purebred) at 62.92%. According to this index, livestock from the "Dukeyev" farm lagged behind the
ewes from the "Kokkainar" farm (Kazakh fine wool breed) by 9.9%, LLP "Aksunkar" (Kazakh fine-
wool breed) by 8.22%, the "Kuatzhan" farm (Kazakh meat-wool breed) by 2.07%, the "Musabekov. B"
farm (non-purebred) by 3.56%, and LLP Scientific and Production Enterprise "Antigen" (non-purebred)
by 11.74%.

The results of the study indicate that the compactness index, which characterizes body mass
development, ranged from 154.24% to 187.42% among the ewes. Based on this index, livestock from
the "Kokkainar" farm (Kazakh fine wool breed) was surpassed by ewes from LLP "Aksunkar" (Kazakh
fine wool breed) by 33.18%, the "Kuatzhan" farm (Kazakh meat-wool breed) by 1.15%, the "Dukeyev"
farm (Kazakh meat-wool breed) by 0.76%, the "Musabekov. B" farm (non-purebred) by 5.03%, and
LLP Scientific and Production Enterprise "Antigen" (non-purebred) by 27.26%. The overgrowth index
indicates the relative development of rump height compared to the front part and serves as a reliable
measure of postnatal growth. In our study, the obtained values ranged from 97.79% to 104.2%. Based
on the overgrowth index, livestock from LLP "Aksunkar" (Kazakh fine wool breed) lagged behind ewes
from the "Kokkainar" farm (Kazakh fine wool breed) by 6.41%, the "Kuatzhan" farm (Kazakh meat-
wool breed) by 3.79%, the "Dukeyev" farm (Kazakh meat-wool breed) by 6.16%, the "Musabekov. B"
farm (non-purebred) by 4.6%, and LLP Scientific and Pro-duction Enterprise "Antigen" (non-purebred)
by 3.13%. The bone Index reflects the relative devel-opment of the skeletal structure and ranged from
13.19% to 20.48% in the studied animals. Based on the bone Index, the animals from “Kokkainar” farm
(Kazakh fine wool breed) were inferior to the ewes from LLP “Aksunkar” (Kazakh fine wool breed) by
6.29%; to “Kuatzhan” farm (Kazakh meat-wool breed) by 6.01%; to “Dukeyev” farm (Kazakh meat-
wool breed) by 6.21%; to “Musabekov.B” farm (non-purebreed) by 4.6%; and to LLP Scientific and
Production Enterprise “Antigen” (non-purebreed) by 5.71%. The massiveness index, which characterizes
overall body de-velopment, ranged from 158.86% to 191.3% in the experimental ewes. Based on the
massiveness index, the animals from “Kokkainar” farm (Kazakh fine wool breed) were inferior to the
ewes from LLP “Aksunkar” (Kazakh fine wool breed) by 22.28%; to “Kuatzhan” farm (Kazakh meat-
wool breed) by 24.22%; to “Dukeyev” farm (Kazakh meat-wool breed) by 32.44%; to “Musabekov. B”
farm (non-purebreed) by 22.58%; and to LLP Scientific and Production Enterprise “Antigen” (non-
purebreed) by 25.1%. Changes in live weight alone do not provide a comprehensive evaluation of an
animal's development, making it necessary to study exterior traits by conducting body measure-ments
and calculating conformation indices. While live weight reflects overall growth and devel-opment, it
does not indicate the specific direction of an animal’s developmental changes. Conse-quently, data on
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variations in linear body measurements are commonly used to gain a more detailed understanding of
physical development. Additionally, exterior traits serve as important indicators of an animal’s health
status and adaptability to the environmental and management conditions of spe-cific regions. The
exterior of an animal is closely linked to its constitution. While the exterior can only provide a relative
indication of productivity, its significance in this context is considerable. Therefore, the study of exterior
traits serves as a valuable complement to other indicators used to assess the productivity and economic
usefulness of animals. The exterior refers to an animal’s outward appearance and overall physical form.
Exterior characteristics provide insights into the animal's development, health status, productivity, breed-
specific traits, biological resilience, and adaptability to environmental, climatic, and feeding conditions
of specific regions. The experi-mental ewes demonstrated strong constitutional development based
on height measurements, in-cluding height at the withers and sacrum, as well as oblique body length.
Measurements reflecting compactness of body structure and meat conformation-such as chest depth and
width, chest and pastern girth, and rump width-classified the animals as belonging to the desirable type.

In general, Kazakh meat-wool sheep of the desirable type are characterized by a low-set body, a
large and voluminous chest, rounded thighs, and broad withers and sacrum, all of which indicate well-
developed meat traits. Therefore, the analysis of body measurements and conformation indices not only
provides a detailed characterization of the external features of the experimental animals but also serves
as a valuable tool for evaluating and predicting the productivity of their offspring. This approach is
undoubtedly essential for selective breeding programs aimed at improving fine wool and semi-fine-wool
sheep breeds.

Conclusion

In conclusion, the study provides a comprehensive analysis of the exterior and constitutional traits
of ewes bred in the Almaty region of Kazakhstan, concentrating on Kazakh fine-wool, meat-wool (semi-
fine wool), and non-purebred sheep. The findings indicate that these ewes demonstrate well-developed
meat traits and compact body structures, characterized by broad chests, rounded thighs, and large body
mass. These features are indicative of strong constitutional development and desirable productivity
levels. The analysis of body measurements and body conformation indices provides significant insights
into the adaptability and productivity of different Kazakh sheep breeds, making it a valuable tool for
selective breeding programs. By using these data, breeders can enhance the economically useful traits of
fine wool and semi-fine wool sheep, contributing to the efficiency and competitiveness of Kazakhstan’s
sheep industry. This research highlights the importance of using detailed exterior evaluations to improve
breeding practices and optimize the productivity of livestock in specific regional conditions.
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AJIMATBI 00JIBLICHIHBIH MIAPYANIBLILIKTAPBLIHAA OCIiPieTiH cay/IbIK KOHJIaAPAbIH IKCTePbePIik
JKOHE KOHCTUTYIHOHAJIBIK epeKIIeTiKTePiHiH caTbICTHIPMAIBI CHIIATTAMACHI

Xamsuna C., Mbanymnaesa A., baticatapos A., Opkapa I11., Kymxanosa b.

Tyiiin

Anrprmaptrap MeH Makcat. CayIbIK KOWIapIbIH AKCTePhepi MEH KOHCTUTYIIHSITBIK €PEKITETIKTEPiH
Oaranay CeNeKUMSUIBIK TOKIpHOenepi KeTUIAipy MEH MalIblH OHIMALIITIH apTThIpyAarbl MaHbBI3AbI
Kamam Oonbil TaObuTafmel. byn 3eprreynmin Makcatel — Kazakcran PecmyOnmkachiHBIH AJMAaThl
OOJIBICBIHIAFBI IIAPYa KOKAIBIKTAPbIHIA OCIPUIETIH cayJIbIK KOWIapAbIH SKCTEPhEPIIiK epeKIIeNiKTepiH
YKOHE KOHCTHUTYIIHSCHIH 3€PTTEY.

Marepuangap MeH oficTep. 3epTTey Ka3aKThIH O3B )KYH/I1, €TTi-)KYH]II JKOHE TYKBIMCBI3 CayJIbIK
KoMmapra xyprizinmi. Jlene emmemepi (MIOKTHIK OWIKTITT MEH KYWBIMIIAK OWIKTITi, TEHEHIH KUFaIl
Y3BIHJIBIFBI, KEY/e JKOHE JKUTIHIIIK Opambl, KEyJe ¢Hi) OJIIeH i, COHBIMEH KaTap JeHe KYPbUIBICHIHBIH
WHJEKCTepi ecenrenii. MamiMeTTep OMOMETPHSIIBIK 9IICTeP/Ii MalijaiaHy apKbLIbl OHIEI/T.

Hortmxkenep. ToxipuOenik cayibIKTap JeHE ememMaepi OOMbIHINA KAKChl KOHCTUTYLHUSIIBIK JaMy
KOPCETKEH (IIOKTHIK OMIKTIri MEH KYWBIMINIAK OWIKTIr1, IEHSHIH KUFAIll Y3BIH IBIFBI). JleHe KYphUTBICHIHBIH
JKUHAKBLIBIFBI MEH CTTUIITH CUIIATTAHTBIH eJlieMIep OolbIHIIa (Key1e TePEHIIr MEH CHi, KeY e JKOHE
JKUTIHIIIIK Opambl) KaHyapiap Kajaayibl TUITKE )KaTKbI3bUIIBL. JKamIbl, Kanaysibl THUIITET Ka3aKThIH €TTi-
JKYH/II KOHJIaphl ajaca OOMIIBI, KEY/Ie KybIChIHBIH KOJIEMI YJIKEH, )kaM0ac OYJIIIBIKETTEP] JOHICJICHICH,
IIOKTHIK TIeH KYHBIMIIIAKTapbl KeH, OYJ1 0JIap/IbIH KaKChl JaMbIFaH ETTUIIK KACHETTEPiH KOPCETEII.

KopbiTeiHapl. JleHe enmieMaepiH Tajigay JKoHE JCHE KYPBLIBICBIHBIH HHICKCTEPl JKaHyapiapablH
AKCTEPhEPiH KEIISH Ti CHITaTTay/ (bl KAMTaMAaChI3 €TeIl XoHE OJlap/IaH aJbIHATHIH TOJACP/IiH OHIMILTITH
Oomkayra MYMKIHZIIK Oepeni. ABIHFaH HOTH)KeIIep AJIMaThl OOJBICBIHBIH JKaFTalbIHAa OUS3BI )KYHII
JKOHE eTTI-KYHJII KOWIapJblH MIapyallbUIbIKKA IMaialibl KaCUETTEPiH KaKcapTyFa OaFbITTalFaH
CEJICKITMSIIBIK OaFaapiaamMantapaa KOJIIaHbLTysl MYMKiH.

Kinr ce3mep: Kol miapyambUIbIFbl; Ka3aKThIH OUSA3bI )KYHJI KOW TYKBIMBI; Ka3aKThIH €TTi-KYHI1
KOU TYKBIMBI; KOHCTUTYIIHOHAIIBIK KOPCETKIMITEDP; IKCTEPHEPIIK KOPCETKIIMTEDP; ACHE KYPHUTHICHIHBIH
HHJCKCTEPI.
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CpaBHHUTeJbHASI XaPAKTEPUCTHKA IKCTEPbEPHO-KOHCTHTYIHOHAJIBHBIX 0CO0CHHOCTEH
O0BLIEMATOK, Pa3BOJAMMBbIX B X0351iicTBaX AJIMATHHCKOI1 00J1acTH

Xamsuna C., UbanynnaeBa A., baiicanapos A., Opkapa ILI., Kymkanosa b.

AHHOTALUA

[penmoceuikn u 1enb. OTeHKa dKCTephbepa M KOHCTUTYIIMOHAIBHBIX OCOOCHHOCTEH OBIIEMAaTOK
SIBJIIETCSl BOXKHBIM DTAallOM B YJIYYIIEHHH CEIEKIIMOHHBIX MPAKTHUK ¥ MOBBIIICHHHA MPOJAYKTUBHOCTU
JKUBOTHBIX. lledpro JTaHHOTO WCCIeOBaHUS OBLIO W3YyYEHUE DKCTEPhEPHBIX OCOOCHHOCTEH U
KOHCTHUTYIIUH OBIIEMATOK, Pa3BOJUMbBIX Ha (hepMax AMaTHHCKOH obnactu Pecrybmukn Kazaxcras.

Marepuainsl u meronbl. MccnenoBanue mpoBOAUIOCh Ha OBIIEMATKaX Ka3aXCKOH MSCO-IIIEPCTHOMH,
TOHKOPYHHOM ITOPOJI M OECIIOPOIHBIX OBIIEMAaTKaX. bbUIH BEITIOJTHEHBI POMEPHI Tella (BHICOTA B XOJIKE
Y KpecTIle, Kocasl JUIMHA TYJIOBUINA, 00XBAaT IPY/H U IISCTH, IIMPHUHA B MAKJIaKaX), @ TAKIKE PACCUUTAHBI
WHJICKCHI TeNOCIoKeHus. [laHHble 00pabaThIBAIIMCH C UCIIOIL30BAHUEM OMOMETPHUYECKUX METOJIOB.

Pe3ynbraThl. OKCIEpUMEHTaIbHBIC OBLIEMATKU OKAa3aIl XOPOIliee KOHCTUTYLIHOHAIBHOE PA3BUTHE
[0 BBICOTHBIM TIpoMepaM (BBICOTa B XOJKE M KpecTie, Kocas JiuHa Tyhosuia). [lo mpomepawm,
XapaKTePHU3YOIIUX KOMIIAKTHOCTB TEJIOCIIOKEHUS U MICHBIE (OopMBI (TIIyOHHA M ITUPUHA TPY/IH, 00XBaT
IPy/AH ¥ IICTH, IIMPUHA B MaKJIaKkax), )KHBOTHBIE OTHOCWIIUCH K JKeJIaTeIbHOMY TUIY. B memom, mis
Ka3aXCKHX MsSICO-IIIEPCTHBIX OBEIl XKENATeIbHOTO THUIA XapaKTepPHbl HU3KOPOCIOCTh, OONBIION 00BeM
TPYJHOHN KIIETKH, OKPYTJIOCTh Oefep, MIMPOKUE XOJIKa U KPecTell, YTO CBUACTEIHCTBYET O XOPOIIO
Pa3BUTHIX MSCHBIX KaueCTBaXx.

3akiroueHue. AHaJIM3 TMPOMEPOB Tela U MHJCKCOB TEJIOCIOKEHHUSI 00eCIeYrBaeT KOMILIEKCHYIO
XapaKTEePUCTUKY AKCTEPhepa )KUBOTHBIX U TIO3BOJISIET IIPOTHO3UPOBATH IPOTyKTUBHOCTh UX TIOTOMCTBA.
[TosrydeHHbIE pe3ysIbTaThl MOTYT OBITh MCIIOJIb30BaHBI B CEJICKIIMOHHBIX MTPOrpaMMaXx, HaIlPaBJICHHBIX
Ha yJIy4IIeHHE X035IICTBEHHO-TIOJIE3HBIX TPU3HAKOB TOHKOPYHHBIX M MSICO-IIIEPCTHBIX OBEIL B YCIOBUSIX
AJMaTHHCKOH 00J1aCTH.

KuaroueBble c10Ba: OBIEBOJICTBO; Ka3aXCKasi TOHKOPYHHasi [TOPO/ia OBEIl, Ka3aXcKas MACO-IIepCTHAS
IIOpo/ia OBEll, KOHCTUTYIIMOHAIILHBIC TTApaMETPhI; SKCTEPhEPHBIE TIOKA3ATEIH; HHICKCHI TEIIOCIOKEHUS
OBEll.

182



