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SHYMKENT CAMEL POPULATIONS ON THE BASIS OF ISSR-PCR MARKERS

Abstract

In this study, we analyzed the genetic characteristics of camels Camelus dromedarius and
Camelus bactrianus from the populations of Shymkent and Taraz in Kazakhstan using ISSR-PCR
markers. As a result, fragments of the following sizes were identified using the (AG)9C primer: 200,
320, 370, 430, 580, and 700 bp. Based on the (GA)9C primer, the length of the amplicons was 300,
350, and 430 bp. The number of polymorphic loci in the camels of the Shymkent population was 9,
and the allelic index of polymorphic loci was 77.78%. The allelic index of polymorphic loci of camels
in the Taraz population was 33.3%. The number of observed alleles (Na) averaged 1.38, the effective
number of alleles (Ne) was 1.47, the genetic diversity (H) according to Nei was 0.25, and the Shannon
index (1) was 0.36. The average allele index of polymorphic loci was 55.56% for both populations.
Based on the results obtained, it can be argued that both markers used in this work are informative in
assessing the genetic diversity of the studied camel populations. In addition, it was found that the two
populations of camels differ from each other in genetic diversity.
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FEATURES OF WOOL QUALITIES AND FORMATION OF SKIN COVER OF
YOUNG SHEEP OF THE SOUTH KAZAKH MERINO BREED IN ZHAMBYL REGION
CONDITIONS

Abstract

Until 2030, 17 key areas were selected, the implementation of which could potentially lead the
country to the sustainable development of all major spheres of life and the solution of global problems
affecting every person in this world. The article reflects and presents scientific research data,
objective characteristics of wool qualities and age-related changes signs of the structure of the skin
of young South Kazakh merino sheep, as well as studies of the morphological parameters of the skin
tissue in the age aspect (from birth to 18 months), and an analysis of their connection with the
commercial properties and quality of the semi-finished product obtained from sheep of this breed is
given. Productive qualities were studied in a flock of sheep of the South Kazakh Merino breed in
“Batay-Shu” LLP. Sheep have a high live weight, shearing and yield of pure wool; rams have a fairly
high live weight for the breed; component depending on age from 100-106 kg, and high wool
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productivity both in physical weight and in washed fiber - 10.3-6.6 kg, with an average output of
washed wool of 64.5% thickness, with corresponding development epidermis (0.97-1.3% of the total
skin thickness), a well-developed pilar layer (up to 67.7% of the total skin thickness) and relatively
weak development of the reticular layer (about 33% of the total skin thickness). The density of hair
follicles per 1 mm2 at 18 months of age is 52-60 units, and the secondary follicles/ primary follicles
ratio is 12.17-12.77. After weaning and up to 7.5 months, buck lambs experience a noticeable increase
in skin within 200 um. During the same period, a slight increase in skin tissue occurs in ewe hoggs.

Keywords: fine wool, fineness, skin cover, shearing of wool, skin thickness, sheepskin,
epidermis, pylar layer, dermis, follicles.

Introduction

The process of implementing and achieving the SDGs (Sustainable Development Goals) is
constantly monitored by both UN (United Nations) representatives and the Government of the
Republic of Kazakhstan. In order to effectively achieve the SDGs, the Inter-Agency and Expert Group
on Indicators for Achieving the Sustainable Development Goals (IAEG - SDGs) has developed a
system of global indicators, with the possibility for each UN Member State to nationalize these
indicators.

Today, Kazakhstan's monitoring system for achieving the SDGs includes 280 indicators, of
which 205 are global and 75 are national indicators.

Relevance of the topic.

The issue of studying the patterns of development of the productive and biological
characteristics of sheep and identifying the nature of the formation of the most important
economically useful properties of animals is very closely interconnected with food production and
providing industry with raw materials for the production of high-quality products.

In such important issues for Kazakhstan, a special place is occupied by sheep breeding in the
agricultural sector. Initially, the driving and favorable factor was the natural climatic features of our
homeland, as well as favorable biological features.

Sheep breeding is interpreted as a distinct branch of livestock production throughout the globe,
including Kazakhstan. The existence of huge natural plantations in our state provides sheep keeping
and breeding with biological nuances that allow the most effective use of land in mountain and foothill
zones, semi-deserts, and deserts.

Proper and cost-effective sheep breeding in Kazakhstan dates back to ancient times and is
currently a popular industry development. Our Republic has all the prerequisites for the profitable
development of sheep breeding, because 64% of the forage lands are natural vast pasture lands.
Improving sheep breeding should develop on knowledge of the breed and its nuances, the specifics
of its nature, hereditary information and knowledge of the nature of the bioproductivity of sheep.

Sheep farming is a very productive branch of livestock farming, as it is characterized by a large
amount of agricultural raw materials produced, in addition to meat, fat, milk and dairy products; sheep
farming is listed as an industry of raw materials for light industry, i.e. wool, sheepskin and much
more.

Sheep farming in Kazakhstan producing uniform wool is currently represented by 5 breeds of
fine-fleeced sheep: Kazakh fine-fleeced sheep, Kazakh archaromerino, South Kazakh merino, North
Kazakh merino, Etti merino, 4 breeds of semi-fine-fleeced sheep (Degeres, Kazakh meat-wool sheep
breed, Kazakh semi-fine-fleeced with crossbred wool with its southeastern and eastern types and
Akzhaiyk meat and wool with crossbred wool) [1]. The presence of such breed potential of sheep of
various directions allows for economic independence in the production of goods from fine and semi-
fine wool, which are in high demand in the domestic and international consumer markets. At the same
time, the wool processing industry has the greatest need for uniform wool: fine, semi-fine, cross-bred
wool. It produces high numbers of fine yarns, which are used to make high-quality suiting and dress
fabrics.

Solving problems related to the environmental situation and the final product, the cost and
quality of which fully meets the requirements of consumers and determines its competitiveness, are
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integral criteria for the successful operation of an enterprise in conditions of fierce market
competition.

At the present stage of livestock farming, directed selection, based on knowledge of the patterns
of inheritance and variability of quantitative traits under different methods of breeding selection, is
of decisive importance [1,2]. The study of the inheritance of traits makes it possible to predict with a
high degree of accuracy the effectiveness of certain breeding techniques and create optimal programs
for individual herds and entire breeds [3,4].

During the formation of market relations, the technological, selection and organizational and
economic foundations for the development of sheep breeding were largely violated, which led to a
deep crisis in the industry and a reduction in the number of sheep and production by 8-10 times. The
market conditions for sheep products dictate the need for scientific support for the production of lamb,
wool and sheepskin. And they are determined by methods of breeding work, technological methods
and organizational and economic measures aimed at the effective, rational and sustainable
development of the industry [5,6].

Of significant importance in breeding work is the study of the relationship between individual
selection traits, which make it possible to assess in what direction other productive traits associated
with them will change [7,8].

Therefore, the development of methods for the targeted improvement of fine-wooled sheep,
research to determine the inheritance and variability of economically useful traits are of great
scientific and industrial importance.

Purpose and objectives of the research. The purpose of the work is to study the quality of wool
and the morphology of the skin, as well as the histological features of the skin and hair, to give a
laboratory assessment of wool and the commercial properties of fur semi-finished products.

Methods and materials

In “Batay-Shu” LLP, as in most farms in the Zhambyl region, sheep are kept on pasture
throughout the year. Moreover, unlike some other farms, here summer mountain pastures are used
for sheep here in the summer, and during the year they are on foothill pastures. During the winter and
early spring periods, the grass stand on pastures deteriorates sharply, then it is necessary to feed the
animals with hay and concentrated feed.

Scientific and production experience was carried out at “Batai-Shu” LLP in Shu district of
Zhambyl region. The research material was the wool and skin of young South Kazakh Merino sheep.
Samples of wool and skin in the context of gender and age groups from experimental animals were
taken during the spring shearing period.

The physical, mechanical and technological properties of wool were studied in the wool testing
laboratory during grading according to the method of All-Union Research Institute of Sheep and Goat
Breeding (1984), GOST 17514-93, GOST 28491-90. The wool natural length was determined using
a millimeter ruler during grading for each animal individually. Measurements were made with an
accuracy of 0.5 cm. The determination of the true length of wool was carried out in laboratory
conditions using the FM-04 device using samples taken from the sides of 10 animals from each
experimental group. New touch control unit for the DS-L3 microscope manufactured by Nikon.

The topography of the length and fineness of the wool was carried out in 6 sections of the fleece.
The research was carried out in three directions: the morphological characteristics of the skin and hair
of young South Kazakh merino sheep, the quality of wool and the commercial properties of fur
sheepskins obtained from sheep of this breed, as well as the formation of morphological
characteristics and their influence on the commercial properties.

The fineness of the wool was determined by the high-speed method using an OFDA-2000 wool
analyzer (Australia), the strength of the wool was determined by breaking tufts of fibers on a DSh-
3M dynamometer 20 tufts of wool, pre-washed in aviation gasoline and combed in parallel, weighing
4-5 mg and 25 mm long. Strength indicators were calculated using a special formula in kilometers of
breaking length.

Skin samples were taken by biopsy from the back, side and cowy. During the day, the skin was
fixed with 10% formaldehyde, and then transferred to a 5% solution before the study. After fixation
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and washing in running water, the samples were subjected to wiring. Hair density was determined by
counting mature and immature hair follicles and their total number on horizontal sections of skin
taken at the level of the sebaceous glands.

Counting was carried out in 10 fields of view of the microscope, the average values of which
were recalculated per 1 mm?. On the same sections, the diameter of hair follicles, wool fibers, as well
as the diameter of sebaceous and sweat glands was determined.

We also calculated the number of primary and secondary hair follicles and their ratio. Skin
preparations were studied and photographed using an MS 300 microscope with a camera and adapter
and Micromed Imaqges software. The research results obtained were processed biometrically
according to N.A. Plokhinsky and E.K. Merkuryeva using computer programs.

Results and discussion

Analyzing the world experience of sheep breeding development, it can be concluded that the
high competitiveness and economic efficiency of the industry can be ensured primarily by increasing
its meat productivity. Of great theoretical and practical interest is the use of Australian Merino breeds such
as “Strong” and “Polvars” to improve wool productivity, the distinctive feature of which is a high level of wool
productivity and satisfactory meat productivity. The use of the method of introductory cross breeding with
Australian breeds in a number of regions of our country has shown its high efficiency. However, it is not
necessary to belittle the importance of wool productivity, the improvement of which has been paid
great attention by many domestic and foreign scientists and which brings a certain income.

In this regard, the improvement of domestic breeds of merino sheep remains an important task.
The reorientation of the industry to the wool-meat and meat-wool direction of productivity can
contribute to the restoration of domestic sheep breeding. When creating highly productive flocks of
sheep of the South Kazakh merino in order to ensure competitiveness and increase their wool
productivity, improve wool qualities, it is necessary to use Australian merinos in the order of blood
transfusion in the flocks of the South Kazakh merino, since the shearing of the original wool increases
on average by 0.30-0.35 kg, washed by 0.18-0.02 kg or by 10.9-11.2%, the yield of washed wool is
10.8%, the length and strength of wool are 15.0 and 14.4%, respectively. In general, wool acquires a
more pronounced merino character and has comparatively better physical, mechanical and
technological properties.

The methodological basis was the scientific works of domestic and foreign scientists who
studied the factors affecting the productivity of sheep of fine-wool breeds, as well as breeding
achievements to improve the productive qualities of animals of other species [9,10].

During the work, general methods of scientific cognition were used: comparison, generalization
and analysis; experimental methods: observation and comparison; special methods: zootechnical and
biochemical, as well as economic and statistical analysis. The experimental data were processed in
Microsoft Excel using biometric and mathematical methods of analysis.

The importance of providing the country with fine merino wool is due to its unique
technological characteristics, which together surpass all synthetic materials.

The volume of production of this type of raw material is largely determined by the level of
demand for its processing industry.

The analysis of the current state of the wool market indicates the activation of worsted
enterprises and the support of wool producers from the state. This situation sets scientists and breeders
the task of creating fine-wooled sheep that combine high wool and meat productivity.

The obtained research results have scientific and practical importance and make it possible to
use them for an objective assessment and improvement of the quality of wool products and conducting
purposeful breeding work to increase the level of productivity and technological properties of wool
and to assess the intensity of the formation of indicators of the structure of the dermis of fur raw
materials obtained from sheep of South Kazakh merinos, and also give the opportunity to choose the
most favorable period for slaughtering animals in order to obtain higher quality fur raw materials.

Productive qualities were studied in a flock of sheep of the breed of South Kazakh merinos in
“Batay-Shu” LLP.
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Table 1 - Productivity of sheep of different gender and age groups

Groups n Live weight, kg Cutun washed Output of Shearing of
wool, kg washed wool, % | washed wool, %

Rams 3 yearsold | 11 106,2 + 0,42 10,3+ 0,11 64,5 6,6+ 0,02

Ewes 3 years old | 32 50,5+ 0,46 5,8+ 0,09 65,3 3,8+ 0,06

Ewe hoggs 3 45,2 + 0,04 5,1+ 0,05 89,9 3,1+ 0,06

From the data in Table 1, it can be seen that sheep have a high live weight, shearing and yield
of pure wool, rams were distinguished by a sufficiently high live weight for the breed; the component,
depending on age, is from 100-106 kg, and high wool productivity both in physical weight and in
washed fiber - 10.3-6.6 kg, when washed wool averages 64.5%.

Physical and mechanical properties of wool. Sheep breeding has always been and remains an
important branch of the world's productive animal husbandry, and plays an important role in
providing the world's population with food and raw materials.

Wool is a fiber obtained from the skin of various animals. In the textile industry, sheep, goat,
camel wool is mainly used for the production of fabrics, carpets and knitwear. Wool has a whole
complex of characteristics that characterize its physical and, consequently, technological properties.

The formation and growth of wool is a complex biological process caused by three sequential
processes occurring in the hair follicles: proliferation, synthesis and keratinization. Under normal
physiological conditions, these processes are in dynamic equilibrium, which ensures the formation
and growth of high quality wool. Violation of these conditions causes a change in the ratio of these
processes, which ultimately negatively affects the growth of wool and its quality. The latter, as is
known, depends on many factors, which, according to the nature of their impact, can be divided into
selection and technological [7,8].

Sheep wool is valued for its complex of useful properties: it absorbs and retains moisture better
than all fibers, has high heat-shielding properties, transmits ultraviolet rays necessary for human
health, firmly holds dyes, is equal in strength to iron wire of the same cross-section, does not catch
fire, and is a good insulator from noise and electricity.

Rollability, hygroscopicity, elasticity and resilience are most fully combined only in wool
fibers. Therefore, the production of wool, especially fine and semi-fine, is of great national economic
importance.

To do this, the ewes had a comprehensive assessment of the runes on a scale that included the
following indicators of wool properties: shearing and yield of pure wool, fineness and length of wool,
the amount of wool fat and sweat (Table 2).

The study of the physical and mechanical properties of wool was carried out by instrumental
measurements on the following indicators: the percentage of output of washed wool, fineness,
strength, fat and sweat content. The percentage of output of washed wool was determined by washing
200-gram samples of wool in soap-soda solutions and drying in air-conditioned devices to a
permanently dry mass at a temperature of 105-110°C with subsequent calculation of the percentage
of output and shearing of washed wool.

The studied parameters of the histostructure of the skin included: determination of the number
of follicles per 1 mm?, the ratio of secondary follicles/primary follicles, the diameter of the primary
and secondary follicles, the total thickness of the skin and its layers, as well as the depth of occurrence
of the primary and secondary follicles. According to the results of a comprehensive assessment of the
runes of ewes, three experimental groups were formed. The first group included ewes who received
a score from 42 to 52 points, the second — 31-41 points and the third — 22-30 points. Indicators of a
comprehensive assessment of the rune and histostructure of the skin of experienced ewes (n = 90) are
shown in Table 2.

A comprehensive assessment of the fleece of ewes, including shearing, the yield of pure wool,
its fineness, length, amount of wool fat and sweat, established the following distribution of animals:
those rated "excellent"- 45%, "good" - 36%, "satisfactory” - 19%. In conditions of unstable
agricultural production and idle processing industries, the search for ways to increase production in
combination with the rational use of wool raw materials becomes particularly relevant. At the same
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time, it is necessary to focus on an integrated approach to the production and processing of wool, as

a single, unbroken process.

Table 2 - Indicators of a comprehensive assessment of the rune and histostructure of the skin

of experimental ewes

Indicators Group | Group Il Group Il Average
Comprehensive assessment of the | 52-42 41-31 30-22

rune, points

Cut of pure wool, kg 4,19+0,17* 3,30+0,19** 2,61+0,12% 3,37+0,10
Output of pure wool, % 58,32+2,02* 55,83+2,00* 44,00+1,65* 65,3+1,56
Fineness, microns 22,78+0,57 23,78+0,43 24,03+0,63 23,27+0,33
Length, cm 9,40+0,74 8,90+0,74 8,50+0,61 8,60+0,15
Total density per mm?, pcs. 87,06+5,34* 72,89+4,30 67,18+4,01* 75,82+4,68
Secondary follicles/Primary | 12.40+0,19* 10,76+0,40 10,32+0,66 11,49+0,66
follicles ratio

Diameter, microns:

Secondary follicles 64,91+3,02 65,31+3,12 67,31+3,82 65,80+3,53
Secondary fibers 32,86:+1,92 33,12+2,01 33,22+2,02 33,07+1,89
Primary follicles 68,78+2,95 70,16+3,56 72,86+3,76 70,59+2,97
Primary fibers 38,38+1,02 38,62+1,10 38,84+1,15 38,61+1,02

Note. The statistical significance of the differences (at P<0.001*, P<0.01**) with the average level of development
of the trait is indicated*

The solution of these tasks is possible only with the most detailed and objective data on the
quality indicators of wool. A detailed and comprehensive study of the physical, mechanical and
technological properties of fine wool is of great importance not only for clarifying and correcting the
breeding process in sheep breeding, but also will help to find optimal technological modes of rational
use of this valuable raw material, which is also an actual task.

Histological structure of the skin. South Kazakh merinos are characterized by relatively dense
skin tissue of medium thickness, with the corresponding development of the epidermis (0.97-1.3% of
the total thickness of the skin), a well-developed pilar layer (up to 67.7% of the total thickness of the
skin) and relatively weak development of the reticular layer (about 33% of the total thickness of the
skin). South Kazakh merino are characterized by a dense arrangement of histostructure. The density
of hair follicles per 1 mm? at 18 months of age is 52-60 units, and the ratio of secondary
follicles/primary follicles is equal to 12.17-12.77.

Therefore, a very important aspect is to study the morphological parameters of the skin and hair
in order to establish the patterns of histogenesis of the skin and its derivatives in the following age
periods: at birth; 1; 2; 4,5; 7,5; 12 and 18 months, as well as the influence of morphological
characteristics on certain commodity and consumer properties of fur sheepskin products.

Behind the seemingly simple structure of the skin and hair of sheep are the complexity and
diversity of its functions. Their range extends from participation in the regulation of body temperature
and water balance, protection of the body from environmental actions to the production of chemical
signals that affect the behavior and physiological state of animals.

The skin is a system of organs where all the main types of tissues are represented in close
interaction. The skin itself, as a component of this system, is the largest organ of the body. It consists
of diverse and highly specialized cells and non-cellular formations.

The mammalian skin is formed by the skin (epidermis, dermis, subcutaneous tissue) and various
derivatives of the epidermis, which include hair, glands, horns, hooves, etc. Nerve elements, blood
and lymphatic vessels, and muscle fibers are located in the skin. Depending on the species of
mammals and their way of life, the skin can significantly change its structure, thus representing one
of the most diverse body systems in structure. In different systematic groups of mammals, certain
skin derivatives may be absent. The thickness of the skin varies greatly, depending on the species
(from 112 to 250 microns); many species have a large topographic and seasonal variability in skin
thickness.
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The skin consists of two tissues of different origin: epithelial and connective. The outer part -
the epidermis - is a multilayered keratinizing squamous epithelium that develops from the ectoderm.
The deeper part - the dermis is formed by unformed connective tissue of mesenchymal origin.

The epidermis and dermis are functionally closely related. The epidermis, which does not have
its own blood supply, is fed through the dermis.

In ontogenesis, the dermis determines which derivatives of the epidermis should be formed, as
well as the nature of the distribution of these derivatives over the skin.

Cellular and humoral processes occurring in the dermis throughout the life of a mammal
determine the state of the epidermal layers lying on top, and also affect the growth and development
of wool.

In sheep, the epidermis consists of epidermal cells and is distributed into several surface layers
and one lower, sprout (malpighian, basal). The surface layers are formed by flat, horizontally
elongated large cells. The germinal, deepest layer consists of cylindrical cells.

In the cells of the outer layer, keratinization is expressed, leading to the peeling of dead surface
cells in the form of scaly keratinized plates. The skin (dermis) consists of two layers: pilar (papillary)
and reticular. The pilar layer is up to 70% of the thickness of the entire dermis, consists of loose
connective tissue; hair follicles, sweat and sebaceous glands, the endings of sensitive nerves
(receptors), blood and lymph vessels are located in it. The reticular layer is formed mainly by the
interweaving of bundles of collagen fibers that ensure the density of the dermis.

It was found that in a sheep embryo, follicles in the middle of the flank begin to develop
approximately on the 50th day of pregnancy. Although the first part of the body on which hair follicles
begin to develop is the crown, the waves of this process quickly spread to other areas and after 10
days the follicles are laid all over the body. Follicles are epidermal formations.

The first stage of their development is the thickening of the cells of the lower layer of the
epidermis, and then the retraction of this layer into the underlying layers of the skin. The epidermal
cells included in this tubular formation continue to divide; at the same time, in the skin, at the base of
the follicular retraction, there is a concentration of connective tissue elements (forming the hair
papilla).

According to the number of fibers per unit area of the skin, large fluctuations are observed not
only in sheep of different breeds, but also within the same breed. Moreover, the phenomenon of high
heritability of this indicator, noted by many researchers, indicates a real possibility to achieve an
increase in the density of wool with systematic selection on this basis.

The structure of the skin and its features determine many commodity properties of fur raw
materials, semi-finished products and finished products. Therefore, the study of animal skin tissue
against the background of the whole organism, taking into account its biological characteristics, is of
great theoretical and practical interest to us.

Table 3 - Changes in the thickness of the skin and its layers

Age Total skin thickness, Including by layers
microns epidermis pilar reticular
microns % microns % microns %

At birth 1170,08 15,21 1,3 644,71 55,1 | 510,16 43,6
1 month 1485,61 16,81 11 993,48 66,9 | 475,32 32,0
2 months 1769,63 17,70 1,0 1150,26 65,0 | 601,67 34,0
4,5 months 1787,00 19,68 11 1209,72 67,7 | 557,60 31,2
7,5 months 1975,84 20,91 11 1305,60 66,1 | 649,33 32,8
12 months 1963,80 19,68 1,0 1301,52 66,3 | 642,60 32,7
18 months 2034,21 21,56 11 1332,41 65,5 | 680,24 334

In our studies, the most intensive growth of skin tissue in thickness is observed up to 2 months
(Table 3). In buck lambs, skin thickening during this period amounted to 45-51% of the increase,
while in the remaining 16 months only 20-23%. In the ewe hoggs, the increase in skin thickness for
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the period from birth to 2 months was equal to 39-46%, and the thickening of the skin tissue from 2
months of age to 18 months was 22-28%.

After weaning lambs and up to 7.5 months, the buck lambs have a noticeable increase in skin
within 200 microns. During the same period, a slight increase in the skin tissue occurs in the ewe
hoggs. This fact is obviously due to the fact that the transition from dairy nutrition to vegetable food
was carried out by the buck lambs more successfully than the ewe hoggs.

Table 4 - Growth coefficients of total skin thickness

Age back side cowy
At birth 1,00 1,00 1,00
1 month 1,22 1,27 1,21
2 months 1,47 1,51 1,45
4,5 months 1,48 1,53 1,48
7,5 months 1,63 1,69 1,62
12 months 1,62 1,68 1,60
18 months 1,70 1,74 1,65

The age dynamics of the thickness of the skin and its layers in young South Kazakh merinos
shows that the most intensive increase in the thickness of the skin occurs up to 2 months, and then
there is a not so significant increase in the rate of skin growth in thickness.

So, in buck lambs by 2 months, skin thickening occurs by 45-51%, and in ewe hoggs by 39-
46%. From 2 months to 18 months, the increase in this indicator was only 20-23% in buck lambs and
22-28% in ewe hoggs. According to numerous literature data, the thickness of the epidermis is 0.5-
1.5% of the total thickness of the skin.

The purposeful selection and breeding work carried out over a number of years by the
specialists of the farm and the staff of the university has shown its sufficiently high efficiency. At the
same time, the assessment of wool productivity of animals needs to be improved both in quantity and
quality in the direction of increasing its objectivity and complexity.

The purpose of a comprehensive assessment of the fleece is to provide sheep breeders with the
necessary materials for breeding improvement of the flock. A comprehensive assessment of the fleece
is carried out based on the results of a complete expert-zootechnical study of the fleece, including the
measurement of the main properties. Objective (instrumental) measurement is subject to: the cut of
unwashed wool, the yield of clean wool, the average diameter of the fiber (side, thigh), natural length,
fiber density, the amount of suint, the strength of the wool to tear.

The epidermis of the skin of South Kazakh merino sheep is 1.0-1.3% of the total skin thickness
(Table 5), which may indicate its sufficient development and the protective role of the skin tissue in
young South Kazakh merinos. The pilar layer occupies up to 70% of the total thickness of the skin in
fine-wooled sheep, and sometimes even more.

Table 5 - Changes in the depth and diameter of the follicles

Age Depth of occurrence, diameter, microns Primary Relationship

microns follicles/Secon | Primary follicles
Primary Secondary | Primary | Secondary dary follicles | diameter/Secondary
follicles follicles follicles | follicles depth ratio follicles diameter

At birth 652,18 431,30 63,50 42,05 1,51 1,51

1 month 1003,68 807,84 73,94 42,74 1,24 1,73

2 month 1170,20 1025,44 80,10 52,64 1,14 1,52

4,5 month 1198,21 1135,20 86,01 60,53 1,06 1,42

7,5month 1248,48 1075,08 83,82 60,84 1,16 1,38

12 months 1305,60 114444 84,51 63,54 1,14 1,33

18 months 1319,88 1217,47 85,28 65,41 1,08 1,30

o1



I3nenicrep, Hotmxkenep — MccnenoBanus, pesynsratsl. Ned (100) 2023, ISSN 2304-3334

The data showing the ratio of the depth of occurrence and diameters of primary to secondary
follicles are interesting material, since hair follicles are the most important component of the skin and
hair of sheep.

Of great importance are the growth and development of sebaceous and sweat glands located in
the dermis, which are interconnected with the growth and development of primary and secondary hair
follicles. For a more complete understanding of the structure of the skin of fur sheepskins, we studied
the depth of occurrence and diameters of the sebaceous and sweat glands.

Data on these indicators are given in Table 6. Sebaceous glands almost do not change the depth
of occurrence; regardless of age (the exception is only the period from the moment to 2 months, when
this indicator increased by 78.5%), the depth of occurrence ranges from 370-432 mkm.

Table 6 - Changes in the depth of occurrence and diameter of the sweat and sebaceous glands

Age Depth of occurrence Diameter
sweat glands sebaceous glands sweat glands sebaceous glands
microns % microns % microns % microns %
At birth 650,47 100,0 209,05 100,0 12,38 100,0 66,35 100,0
1 month 985,32 151,5 371,28 177,6 15,39 124,3 72,07 108,6
2 months 1097,23 168,7 373,06 178,5 17,10 138,1 81,85 123,4
4,5 months 1193,12 183,4 382,88 183,2 19,97 161,3 91,72 138,2
7,5months 1275,00 196,0 395,76 189,3 18,72 151,2 87,9 132,5
12 months 1301,52 200,0 406,35 1944 19,55 157,9 90,62 136,6
18 months 1342,32 206,4 426,36 204,0 20,00 161,6 94,74 142,8

Our studies confirm the immutability of the ratio of secondary follicles to primary ones. The
data obtained by us indicate a variation of this trait in the range from 11.75 to 13.17. The average for
all gender and age groups was 12.39.

The relationship between the main qualitative characteristics of wool and the histological
structure of the skin. As noted above, wool productivity of sheep depends on a number of factors:
breed, gender, age, feeding and keeping conditions. Even within the same breed, one gender and age
group of animals belonging to the same bonitation class, there can be a wide variety of variations in
the shearing of wool, depending on individual characteristics. In this regard, the purpose of our study
was to determine the relationship of the main qualitative characteristics of wool with the histological
parameters of the skin. Wool samples were taken from rams at the age of 1.5 years to study the basic
properties of wool.

Experienced rams had a fairly high wool productivity - an average of 6.0-6.6 kg of pure wool
for the flock, the fineness averaged 24.2 microns, the average length was 9.5 cm. All the rams were
typical of the elite flock. It is known that the breed of South Kazakh merino differs in the light and
light cream color of wool fat, which was noted during the selection of samples to determine wool
productivity.

In the conducted studies, the previously identified pattern was confirmed: the higher the fat
content in wool, the lower the yield of pure fiber.

The thickness of the wool fiber of the buck lambs was in the range from 18.9 to 23.1 microns,
which indicates a diversity in the fleece. The thickness of the wool fiber of ewe hoggs was in the
range from 20.6 to 22.7 microns, which also indicates some diversity in the fleece, but the coefficient
of equalization and the coefficient of variation indicate a fairly high equalization. The results of
laboratory studies of wool in the context of gender and age groups of sheep of the South Kazakh
merino breed are shown in Table 7.

The strength of wool at break determines its commodity value, which largely depends on the
individual, age and gender and age characteristics of sheep, as well as feeding and keeping conditions
[2]. We found that the strength of wool in rams was 10.80 km of breaking length, in ewes and ewe
hoggs, respectively- 10.49-10.01 km.

The conducted studies of sheep wool samples from the South Kazakh merino showed that the
wool was equalized as in fiber, had a high strength. The wool crimp is clearly expressed throughout
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the height of the staple. The fat content of the rams and buck lambs was from white to light cream
colors, the suint content is normal, there are clots at the base of the staple. Ewes and ewe hoggs also
had suint from white to light cream colors. The contamination zone of the staple in rams ranged from
3.0 cm to 5.5 cm, and the dirt zone ranged from 2.0 cm to 3.5 cm.

Table 7 - Results of laboratory studies of wool by gender and age groups

Gender and age Number Wool fineness, microns Comfortfac | Wool length, Number of

groups of heads X Emy G, Cv, % tor, mm curls per 1
microns | microns % cm

Rams 11 24,2 4,5 18,5 88,4 94,5 4-5

Ewes 32 24,3 4,6 18,8 88,4 99,1 4-5

Buck lambs 6 20,7 4,3 20,6 97,3 89,2 5

Ewe hoggs 3 21,4 4,5 21,3 96,6 95,0 5

Rams of the South Kazakh Merino breed had high wool productivity and a fairly large yield of
washed wool (10.3; 64.5). The wool shearing and the yield of washed fiber in the ewes were
respectively (5.8; 65.3).

All the studied wool was equalized both in fiber and fleece and had good tensile strength (from
10-10.8). The crimp is clearly expressed along the entire height of the staple. The wool color is white,
the condition is normal. Wool fibers are distinguished by their staple fleece structure and softness,
elasticity and uniformity in both fineness and length, with a sufficient suint content.

The development of bundles of collagen fibers with age. The quantity and quality of collagen
fibers is determined by the gender and age, species and breed characteristics of the animal. We
conducted studies of bundles of collagen fibers of the reticular layer of the skin tissue of young South
Kazakh merino sheep from birth to 18 months, the data are shown in Table 8.

Table 8 - Age-related changes in the diameter of collagen fiber bundles in the reticular layer of
the skin

Age at birth 1 month 2 months 4,5 months 7,5 months 12 months 18 months
microns 13,3 145 15,2 16,1 17,0 16,3 17,5
% 100,0 109,0 114,3 121,1 127,8 122,6 131,6

After studying the histological preparations of the skin of young South Kazakh merinos, we
noted that the gender and age differences of the animals left a certain imprint on the structure of the
ligature.

Based on scientific and experimental research and practical breeding in a complex of
interrelationships, a methodology for choosing a breed of sheep with a higher genetic potential of
productive viability in the conditions of the southern region of Kazakhstan has been developed. The
data obtained can be an addition to the available information on breeding and selection of breeds in
terms of breed zoning, and will also allow us to develop recommendations for the effective breeding
of sheep of a particular breed in a specific climatic zone of the southern region of Kazakhstan.

Conclusion

In general, it should be noted that in terms of qualitative and quantitative indicators, the studied
fleece samples meet the requirements for fine merino wool according to GOST 28491-90. Sheep have
a high live weight, shearing and yield of pure wool; rams have a fairly high live weight for breed;
component depending on age from 100-106 kg, and high wool productivity both in physical weight
and in washed fiber - 10.3-6.6 kg, with an average output of washed wool of 64.5%. The wool
shearing over the years amounted to 6.6 kg of washed fiber for the breeding rams; ewes and ewe
hoggs - 3.8 and 3.1; yearling rams - 3.2 kg. In the selection group of ewes, the average weight of
washed wool was 4.08 kg. Over the past 15 years, fertility on this farm was 127.3%, business yield
was 112.6%

In our studies, the most intensive growth of skin tissue in thickness is observed up to 2 months.
In buck lambs, skin thickening during this period amounted to 45-51% of the increase, while in the
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remaining 16 months only 20-23%. In the ewe hoggs, the increase in skin thickness for the period
from birth to 2 months was equal to 39-46%, and the thickening of the skin tissue from 2 months of
age to 18 months was 22-28%.

To objectively characterize the hereditary wool productivity of fine-wooled sheep, especially
rams, it is necessary to continue the laboratory study of the qualitative characteristics of wool and
histological studies of their skin and hair cover, the results of studies of the histological structure of
the skin and hair cover indicate a good development of animals, but at 12 months of age, the rams
had a decrease in the total thickness of the pilar layer, which is necessary take into account when
growing young animals and obtaining commodity products (wool, fur sheepskins).

The most rational period for obtaining high-quality sheepskins is 18 months of age. South
Kazakh merinos are a breed well adapted to the specific conditions of the southern regions of
Kazakhstan. But it is necessary to conduct selection and breeding work to obtain animals with a wool
cover of 60 and 64 quality, which corresponds to the high commodity and technological properties
of fur sheepskins.
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JKAMBBLI OBJIBICHI JKAF TAMBIHJIA OHTYCTIK KABAK MEPUHOC
TYKBIMBIHBIH, ’KAC KOMJIAPBIHBIH, ’)KYH CATIACBI EPEKIIEJIKTEPI MEH
TEPICIHIH KAJIBITITACYbBI

Anoamna

2030 >xputFa AeiiiH eni 0apiblK HEri3ri cajlaiapblH TYPAKThl JaMBITYFa KOHE OChI dJIeMJeri
opOip amamMra KaThICThI XKahaHIBIK Moceenep i MeNnIyre oKeie ajnaThiH 17 Heri3T1 OaFbIT TaH Ik,
Makanaga FBUIBIMH 3€pTTEYNEPIiH JEPeKTepi KOPCETUITeH >KOHE YCHIHBUIFAH, OHTYCTIK Ka3ak
MEPUHOC JKac KOWJIApbIHBIH KYHIIK KACHETTEepiHIH OOBEKTHBTI CHIIaTTaMajapbl MEH Tepi
KYPBUIBIMBIHBIH KackKa OailJIaHBICTBI ©3repicTepi, COHBIMEH KaTap JKacThIK (TybUIFaHHaH 18 aifra
JeiiH) Tepl YWINachblHBIH MOP(OIOTHSIIBIK KOPCETKIIITEPIH 3ePTTEY JKOHE OJIAPJABIH OChI TYKBIMIbI
KOIIap/iaH aJlbIHATHIH JKapThUIail (abpUKaTTapIblH TayaplblK KacHETTEpPIMEH JKOHE CarachiMEH
OaiinanpicbiHa Tannay Oepinred. Ouimaimik Kacuerrepi «baraii-Illy» JXXIIC-nmeri oHTYCTIK Ka3ak
MEPHHOC TYKBIMBIHBIH KOH OTapbIHIa 3epTTeiai. KolmapaslH Tipi calMarbl, KBIPKBIMBI )KOHE Ta3a
KYH UIBIFBIMBI JKOFaphl, KOIIKapIap/IbIH TYKbIMFa TOH Tipi cajMarbl allTapiIbIKTal )KOFaphl; )KachlHA
kapait 100-106 kr, an )KyH OHIMILTIT (PU3UKAIBIK caIMaKTa Ja, )KybUIFaH Tammbikra ga - 10,3-6,6
KT, KYBUIFaH JKYHHIH OpTamia MbIFIMbL 64,5%, 3MUAEPMUCTIH COMKEC AaMybIMEH (Tepi >KajIibl
KainsIHABIFBIHBIH 0,97-1,3%). TepiHiH Kaumbl KalbIHJIBIFbI), )KAKChl JaMbIFaH MUAJSIPIbI KabaT (Tepi
MKAIIbl KaIbIHABIFBIHBIH 67,7% NeiiiH) )KoHe PEeTUKYISPIBIK KaOaTThIH CaTbICTHIPMaibl TYpIE dJICi3
aMyBI (Tepi KamIbl KATBIHIBIFBIHBIH ITaMaMeH 33%). 18 afinbreiaaa 1 MM KyH GOIIIHKYIACHIHBIH
THIFBI3ABIFBI 52-60 Oipiik, ajg eKiHII jKOHE ajFallKbl (OJUTMKYIAAapAbIH KaTbiHacel 12,17-12,77.
Epxek TokThUIap/1a KO3bI 06IIIKTEH KeHiH xoHe 7,5 aibirbiHa feiin 200 MUKpOHFa ICHIH Tepl oce/l.
Jom ochl Ke3eH e YpFallbl TOKThIIap/a /1a TEPiHiH [aMalbl ocyi Oailkataibl.

Kinm ce30ep: 6usi3bl KYH, KIHIIIKEIIK, Tepl KaObIHbBI, ’KYH KbIPKbIMbI, TEP1 KaJIbIHBIFbI, KOU
Tepici, ANUepMUC, TUIAPIBI Kabat, AepMa, GouIuKyIaap, Tep 6e3aepi
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OCOBEHHOCTU WWHEPCTHBIX KAYECTB U ®OPMUPOBAHHUE KO KHOI'O
MMOKPOBA MOJIOJHSKA OBEIL IIOPO/IbI IO’)KHOKA3AXCKHWI MEPUHOC B
YCJOBHUAX KAMBBIJICKOM OBJIACTH

Annomauus

Jlo 2030 roga Obutn oTOOpaHbl 17 KIIOYEBBIX HANpaBICHHM, peanu3anus KOTOPBIX MOXKET
MOTEHIMAJILHO IPUBECTH CTPaHY K YCTOHUYNBOMY Pa3BUTHIO BCEX OCHOBHBIX C(hep )KU3HU U PELICHUIO
ro0aNbHBIX TpoOJeM, KacaloMMXCs KaXJIOro 4eloBeKa B 3TOM MHpe. B cTarbe oTpaskeHbl U
MIPEJICTaBIICHbI JAHHBIC HAYYHBIX UCCIIEA0BAHUN,00b€KTUBHBIE XapaKTEPUCTUKHU LIEPCTHBIX KAYECTB
Y BO3pacTHbIE M3MEHEHHUs MPU3HAKOB CTPOCHHS KOXKHOTO TMOKPOBAa MOJIOJHSAKA HOMKHOKAa3aXCKHX
MEpPUHOCOB, a TAK)K€ UCCIIET0BAaHUNA MOP(OJIOTHUECKUX MTapaMETPOB KOXKEBOW TKAHU B BO3PACTHOM
acniekte (OT pokaeHust 10 18 mecsieB), U JaH aHAIN3 WX CBA3M C TOBAPHBIMH CBOWCTBAMHU H
KayecTBOM MonydabpuKaTanoilyyaeMoro OT OBel] 3Toil mopoabl. B crage oBenr mopojsl
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10kHOKa3axckux MepuHocoB B TOO «bataii-Illy» wu3zydeHbl NpoayKTHBHBIE KadecTBa. OBIIbI
001a/1al0T BBICOKOW KMBOM MAacCCOM, HACTPUTOM U BBIXOJOM YHCTOW MIEpCTH, OapaHbl OTIUYAIUCH
JIOCTaTOYHO BBICOKOM JJISl TOPOIbI )KMBOW MAcCOi; COCTaBJISIONICH B 3aBUCHMOCTH OT BO3pacTa OT
100-106 kr, ¥ BBICOKOW HIEPCTHOW MPOIYKTHBHOCTHIO KaK B (PM3MYECKOM BeCE, TaK U B MBITOM
BoJiokHe-10,3-6,6Kr, IpU BBIXO/I€ MBITOM MIEPCTH B cpeaHeM 64,5%. TONIIMHBI, C COOTBETCTBYIOIIUM
passutueM snuaepmuca (0,97-1,3% oO1ieil TOIIMMHBI KOXKH), XOPOILIO Pa3BUTHIM NUJISIPHBIM CJIOEM
(mo 67,7% oOuieil TOMIIMHBI KOKM) U OTHOCUTENIBHO CIa0bIM Pa3BUTHUEM PETUKYJISPHOIO CIOS
(0x0710 33% 06mieit TonmMHBL Koxku). I'ycToTa BojocaHbIX (GomuKynoB Ha 1 MM? B 18 MecsuHoM
Bo3pacte coctaBisieT 52-60 emunui, a orHomeHue BD/IID pasuo 12,17-12,77. [locne orOMBKU
ATHAT U 10 7,5 MecsleB y 0apaHYMKOB MPOUCXOANUT 3aMETHBIN IPUPOCT KOXHU B npeaenax 200MkM.
3a 3TOT ke MepuoJl y APOK MPOUCXOAUT HEZHAYUTEIHLHOE YBEIMYEHHE KOXKEBOM TKaHH.

Knrwouesvie cnoea: ToHKas 1MEpPCTh, TOHUHA, KOKHBIM MOKPOB, HACTPUT LIEPCTH, TOJIIHMHA
KOYKH,0BUHHBI,AMUIECPMHUC, MUISAPHBIN CI0ii,1epMa, (HOJUTUKYIIbI, TOTOBBIE KEJE3bI.
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