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IMPROVEMENT AND CREATION OF NEW GENOTYPES OF DUCKS IN THE NORTH OF
KAZAKHSTAN BASED ON THE USE OF DNA TECHNOLOGIES

ANNOTATION

For years, poultry scientists have faced the challenge of preserving farm poultry. It was especially
acute with the transfer of poultry farming to an industrial basis, which led to the creation of highly
productive specialized lines and crosses of poultry for the production of eggs and meat from limited
genetic material.

Genotype selection has advantages over traditional methods. It does not take into account the
variability of economic characteristics due to the external environment, making it possible to evaluate the
bird at an early age, regardless of gender, and ultimately increases the efficiency of breeding work.

This is confirmed by the results of scientific studies in which the following indicators are reflected:
egg weight, control laying of eggs for incubation; biological control during incubation; fertilization and
hatchability of eggs of the dynamics of live weight of young animals (from 1
to 7 weeks) and adult birds; preservation of poultry livestock; feed costs per unit of live weight.

This article presents the results of studies conducted to improve and create new genotypes of farm
animals on the ducks of crosses of the northern region of Kazakhstan, based on the use of the
achievements of DNA technologies in breeding showed genetic similarities and differences of the studied
Crosses.

Key words: duck, line, cross, live mass, DNA, productive indicators, genomes.

Introduction. Selection is one of the central problems of all modern biology, and the development
of fundamentally new modern techniques for improving artificial selection methods in the selection
process when creating new breeds of farm animals and birds would increase the efficiency and
profitability of agricultural production [1].

The rapid development of molecular genetic research methods has led to notable advances in the
study of animal genetics and their genome. Due to this, large-scale studies on the evolution of species and
microevolution of breeds are being carried out, as well as programs are being developed to study and
preserve genetic resources in animal husbandry [2].

The most important elements of the selection are the selection of producers with a high genetic
potential of productivity, a clear organization of their assessment by the quality of offspring, and the rapid
reproduction of offspring of the identified improvers [3].
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Improving new types of farm animals and assessing breeding value based on the use of advances in
DNA technology in breeding is considered the most important approach. DNA single-nucleotide
polymorphism analysis reveals rational genotypes. This approach is the main research approach in this
research work, with the studied agricultural animals, in particular, the mother line of ducks “Kyzylzhar”,
displayed at the “Bishkulskaya poultry farm” LLP located in Beskol village, North Kazakhstan region.

Currently, research using DNA technology in duck breeding is widely studied worldwide,
including single-nucleotide polymorphism (SNP) analysis is considered the main research method. As an
example, numerous world studies can be cited, in 2023, scientists Yang Shi (Yang xi) published their
research paper entitled “Identification of the genetic basis of the duck growth rate in multiple growth
stages using genome-wide association analysis”, which studied how many genes affect the growth rate of
ducks using genomic analysis determined by the method of analysis of single nucleotide polymorphism
(SNP), body growth is a complex physiological and biological process that is influenced by many factors,
as well as the control and behavior of certain genes. The study identified 3 different genotypes from 3
genes: ASAP1 (Chr2: 11483045 C > T), CABYR (Chr2: 43644612 C > T), and LYN (Chr2: 42508231 G
> A). Based on the results of the study, it was proved that the aforementioned genes are important
candidate genes affecting the growth rate of
ducks [4,5, 6, 7].

Genetic improvement of farm animal and bird populations includes addressing such issues as zonal
selection based on the planning of the breeding process.

Today, for modern poultry farming, entirely based on the production of hybrid poultry, based on
the use of the effects of heterosis (overdomination), it is extremely important to create genetically
different parental lines. This is quite difficult, especially in cases where the selection material
phenotypically (according to the external observed signs of the organism) differs little. The intensification
of poultry farming has led to the widespread distribution of birds belonging to a relatively limited number
of breeds and crosses. Thus, the breeding resources of the management of the Republic of Kazakhstan are
represented mainly by various crosses, lines and populations of the Peking breed (classical breed of the
meat direction), and in separate breeding farms in conditions of a closed herd, their economic populations
and lines are created [8, 9, 10, 11].

In Northern Kazakhstan, there is little data on the use of specific breeds, lines, and crosses of
poultry in production, their conditions of keeping, feeding, breeding, etc. Almost all breeds, crosses, and
lines used in poultry farms in the region are used arbitrarily without comparing the economic efficiency
and adaptability of these groups of birds to local conditions.

The bird required to determine the new line of ducks was selected according to zootechnical
indicators, and 100 biological materials were taken from them (100 blood samples from ducks, 1.5 ml of
each sample), DNA was isolated from the samples, the quality of DNA was checked, and DNA was
extracted and genotyped.

Materials and methods of research. Selection of the maternal line of ducks is carried out in the
direction of increasing fecundity, taking into account feed costs per unit of production with standard
parameters of live weight at 49 days of age (2.7-3.0 kg - ducks and 2.9-3.1 kg - drakes), the percentage of
ducklings hatching, the growth rate of linear and hybrid young animals and its preservation until 7 weeks
of age. During operation, special attention is paid to the consolidation of the plumage color within the
line.

The following productivity indicators are studied during the work:

1. Live weight and growth dynamics of young animals aged 1-7 weeks. It is determined by weekly,
individual weighing of the studied livestock.

2. The live weight of an adult bird by random sampling is not less than 10% of the total livestock to
control the bird’s growth and development.

3. Preservation of young animals. The ratio of the surviving livestock to the ducklings originally
adopted for cultivation, expressed as a percentage, was determined (for young animals, from daily
to 7 weeks of age).

4. Preservation of the adult bird. It is determined by the ratio of the fallen to the livestock
transferred to the adult herd, expressed as a percentage.

5. Puberty. It is determined by laying the first egg for each laying, and in general, along the line.

6. Egg production. It is taken into account individually for each laying line, in other genetic groups
of the bird, by the ratio of gross egg collection for the entire period to the initial number of laying hens.

7. Egg mass. It is taken into account by individually weighing eggs for 5 days in a row.

8. Hatching eggs yield. It is determined by the ratio of eggs suitable for incubation to gross harvest.
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9. Egg fertilization. It is calculated by the ratio of fertilized eggs selected by the ovoscopy method
to the number of eggs laid per incubation, expressed as a percentage.

10. Egg hatchability. It is calculated by the ratio of the number of healthy ducklings obtained to the
number of fertilized eggs laid on incubation, expressed in percent.

11. Young withdrawal. It is determined by the ratio of bred healthy ducklings to the number of
eggs laid on incubation, expressed in percent.

12. Feed costs per unit of production are calculated by the ratio of the amount of feed consumed
per unit of production.

The material used to isolate DNA was 100 duck blood. Whole blood samples from the ducks were
collected in Vacutainer tubes containing an anticoagulant and stored frozen at - 20 °C.

Blood was taken from the under-wing vein into a disposable syringe (1-5 ml). From the syringe, the
blood was carefully (without foam formation) transferred to a disposable plastic tube containing an
anticoagulant (3.8% Na citrate solution, in a volume ratio to liquid blood of 1:9).

Heparin was not used as an anticoagulant because it inhibits PCR. The closed tube with the
contents was gently mixed (by flipping it several times). Samples were stored in the refrigerator at + 4°C.
for up to 60 days, longer periods at — 20 °C.

DNA was isolated according to the recommendations of the manufacturer of the DNeasy Blood &
Tissue Kit (Qiagen). For blood samples, 10 pl of whole blood was digested for 10 min at 56 °C in 200 pl
of AL buffer and 20 pl of proteinase K solution (Qiagen).

The test samples were then purified in DNeasy Mini spin columns (Qiagen). Finally, genomic
DNA was eluted in 200 pl AE buffer (Qiagen).

The purity of the isolated DNA was determined by absorbance factors of 260/280 and 260/230
determined by spectrophotometry (Nanodrop 2000 spectrophotometer, Thermo Fisher Scientific) using 1
pL of each sample, measuring the absorbance of DNA extracts at 260 nm, checking for protein impurities
at 280 nm. 1 R.P. at 260 nm corresponds to 50 g/ml DNA. Samples were stored at -20 °C until
sequencing. The isolated DNA was also visualized by electrophoresis on a 1.0% ethidium bromide-
stained agarose gel.

Using the amplification method (i.e. multiplication in the number of copies) of polymorphic DNA
fragments, it is possible to characterize the genetic structure of both an individual and a line, population,
and breed as a whole [12, 13, 14, 15].

The method of amplification of polymorphic DNA regions can reveal the degree of genetic
differentiation of breeds and breeding lines. It should be borne in mind that, along with selection based on
the use of heterosis from crossing combined lines of the same breed (incrossing), specialized lines of
different breeds (incrossbreeding) are increasingly used for these purposes. In the course of the formative
process, strict selection is carried out for many signs at once, covering almost the entire phenotype of the
animal. In addition, the creation of new lines with a certain set of productivity features and well adapted
to the requirements of zonal selection is possible only with a combination of lines selected in different
directions of development of productivity features [16, 17, 18, 19].

Molecular characterization may play an important role in unlocking the history, assessing diversity,
identity, and population structure of animal genetic resources. It can also help to avoid excessive
inbreeding when genetically managing small populations [20, 21].

Results and their discussion. The research was carried out at “Bishkulskaya poultry farm” LLP.
The objects of the study were populations of waterfowl of a collection herd of poultry farms in the
Northern region of Kazakhstan.

Daily ducklings of cross ducks “Bishkulsky” and “Ansar” were kept in one poultry house from
daily to 15 days of age in cell batteries of type KBU-3 and KBE-1, from 15 days to 49 days of age on a
deep litter. Containment conditions, planting density, feeding and watering front, and microclimate
parameters were the same in all groups.

To lay a line of ducks, families with high egg production (peak size and egg laying stability),
viability, and hatchability of eggs are used as maternal forms.

These waterfowl are capable of carrying eggs year-round. The only exception is the molting period,
which takes place 2 times a year: in summer (June - July), when the tail feathers fall out, then small, and
the flight feathers are renewed; in autumn (September - October), when only the tail and small feathers
are updated. During molting, it is important to provide the bird with special care, since during this period,
they are most prone to diseases.
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In order for egg production in laying ducks to begin promptly and develop normally, they must be
prepared for this period. The quality of masonry is influenced by the duration of daylight hours, indoor
microclimate, and good nutrition.

Preparation began 2 weeks before the expected onset of egg production. Daylight hours are at least
10 hours and up to 16 hours; in the poultry house, the temperature was up to 15°C. Control weighing was
carried out (the laying head should weigh at least 2.7 kg, and not more than 3 kg). Fatness is average.
Plumage without any flaws: smooth, dense.

To obtain quality hatching eggs, the spleens were prepared. They were also subjected to careful
selection. The pattern of behaviour was not to be aggressive, obese, or malnourished. For the formation of
the maternal line, spleens of lower weight were chosen - 2.9 kg.

Early egg production does not bring positive results, usually a poor quality incubation product that
does not meet the requirements of poultry farmers. In masonry, small specimens with a meager supply of
nutrients are observed, which are not enough for normal fetal development.

Late masonry is also not desirable because chicks appear with good immunity, and they develop
muscle mass well. But the egg production and quality of incubation material in such offspring are low.
After a year of life, the duck carries high-quality eggs, grows healthy offspring. A year later, egg
production is declining, the volume of masonry is reduced by 5-10%. By 5-6 years of age, the bird
reaches a minimum value.

Eggs were collected for incubation from the “Bishkulsky” and “Ansar” crosses (selected for further
research) of the waterfowl population of the herd of the basic farm (“Bishkulskaya poultry farm” LLP).

According to the incubation results (Table 1), the average number of eggs laid under study was
4263, 6 pieces, egg fertilization was 73%, and hatchability was 66.7%. The incubation rates are
increasing, taking into account the fact that these are indicators of the initial oviposition period. The
highest intensity (peak of oviposition) occurs for 2-3 months of oviposition, then the intensity begins to
gradually decrease, when 50% of the intensity of oviposition is reached, the economic effect of the
content of laying ducks is minimal, and they require replacement.

Table 1 — General results of egg incubation based on “Bishkulskaya poultry farm” LLP

Ne Quantity Mirage Fertilization, Hatchability C;)ir(l)%lu
i/si laid egg, pcs. waste, % quantity, % Heads % %
pcs. pcs.

1 3276 2401 73,3 875 26,7 450 514 13,74
2 2503 1417 56,6 1086 43,4 688 63,4 27,49
3 2778 1389 50,0 1389 50,0 986 71,0 35,49
4 3085 1196 38,8 1889 61,2 1388 73,5 44,99
5 4206 1435 34,1 2771 65,9 2220 80,1 52,78
6 4131 1120 27,1 3011 72,9 no

7 4540 991 21,8 3549 78,2 no

8 4227 753 17,8 3474 82,2 2655 76,4 62,81
9 4272 726 17,0 3546 83,0 2420 68,2 56,65
10 4014 546 13,6 3468 86,4 2160 62,3 53,81
11 4360 586 13,4 3774 86,6 2524 66,9 57,89
12 4055 540 13,3 3515 86,7 1831 52,1 45,2
13 4570 706 15,4 3864 84,6 no

14 5912 705 11,9 5207 88,1 4067 78,1 68,8
15 6271 715 11,4 5556 88,6 4119 74,1 65,7
16 6017 964 16,0 5053 84,0 2510 49,7 41,7
3 4263,6 1011,9 | 27,0 3251,7 73,0 2155,2 | 66,7 48,2
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The number of eggs laid by a female in a certain period of time is called egg production. This is the
main selectable trait and a decisive indicator of egg productivity not only of egg birds (egg breeds of
ducks - alabio, Indian runners, etc.), but also of meat birds, as it determines its fertility, i.e. ultimately the
amount of meat obtained from the offspring of one female. Egg production in birds begins from the
moment of puberty. The age of puberty in females is considered the day of laying the first egg, in males -
the day of obtaining mature sperm. The age at which the first egg is laid most closely matches the
biological meaning of sexual maturity. When characterizing groups of birds, age is used as a criterion of
sexual maturity and homogeneity, in which egg laying capacity of this group reaches 50% in two adjacent
days. Puberty in ducks based on “Bishkulskaya poultry farm” LLP came on day 196. The average egg
production of ducks was 226.9 eggs per initial laying.

In this case, ducks with age, as a rule, reduce egg production by 10-15%. The overall dynamics of
egg production and egg laying intensity of the “Bishkulsky” and “Ansar” crosses (selected for further
research) are presented in Table 2.

Table 2 — Dynamics of egg production and intensity of duck population laying at “Bishkulskaya poultry
farm” LLP

Cross
Bishkulsky | Ansar
Age, egg laying intensity, %
days to the initial to the middle to the initial to the middle
bearing bearin bearing bearing
g
196-226 66,5 66,7 66,3 66,5
227-256 84,8 86,7 90,0 91,6
257-286 80,2 83,7 84,4 86,8
287-316 78,7 83,1 81,3 84,6
317-346 76,2 83,7 87,6 92,5
347-376 74,1 85,6 87,1 82,8
377-406 69,1 82,6 81,0 87,5
407-436 65,5 81,0 76,8 83,6
437-466 61,0 78,3 77,1 84,2
196-476 72,3 81,0 81,0 85,4
egg laying capacity of laying ducks, pcs.
196-226 19,9 20,0 19,9 20,0
227-256 25,4 26,0 27,0 27,5
257-286 24,1 25,1 25,3 26,0
287-316 23,6 24,9 24,4 25,4
317-346 22,9 25,1 26,3 27,8
347-376 22,2 25,6 26,1 27,8
377-406 20,7 24,8 24,3 26,3
407-436 19,7 24,3 23,1 25,1
437-466 18,3 23,5 23,1 25,3
196-476 202,5 226,8 226,9 239,1

As can be seen from the table, the highest intensity of oviposition was observed in the second
month at the age of 7.5 months. The average intensity of egg laying for the average laying was 81% for
the “Bishkulsky” cross, and 85.4% for the “Ansar” cross.

The growth and development of ducklings from the breeder’s corps was studied by weekly
weighing from daily to 7 weeks of age. Live weight and growth dynamics of young animals from the
breeder corps at the age of 1-7 weeks were determined by weekly, individual weighing of the entire
livestock (Table 3).

Table 3 — Dynamics of live weight of ducklings, g (Y £3.)
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Group
Age, days
Ducks Drakes
daily 49,5+0,37 49,9+0,39
7 207,6+0,65 210,7+0,29
14 438,4+0,78 511,7+0,76
21 824,2+0,98 861,6+0,87
28 1223,4+0,68 1380,8+0,85
35 1668,2+0,48 1776,7+0,84
42 2234,1+0,79 2435,3+0,29
49 2581,4+0,37 2792,3+0,63

Weighing young animals at 7 weeks of age showed that the average weight of ducks was
2.581 g, and the average weight of drakes was 2.792 g. The average weight of young animals in ducks
was 2581.4 kg, and in drakes 2792.3 kg, low weight gain in the breeder’s body is explained by the fact
that the bird is in the breeder of the first year of life.

In the course of the studies, the productive indicators of the ducks of the carriers of the
“Bishkulsky” and “Ansar” crosses (selected for further research) for an incomplete productive period (40
weeks of life) were studied (Table 4).

Table 4 — Average productivity indicators of ducks of parent forms of crosses of the collection herd of
“Bishkulskaya poultry farm” LLP

Line
Indicator
Maternal Paternal
Egg production per initial laying in 40 weeks, pcs. 185 190
Average egg weight, ¢ 69,7 65,3
Preservation of adult ducks,% 96 95
Yield of hatching eggs, % 93 95
Egg fertilization, % 86 87
Withdrawal of ducklings, % 70 66
Preservation of daily ducklings, % 85 70
Exit ducklings from the parent couple, head 140 130

Egg laying at 40 weeks of the cycle was 185 maternal eggs and 190 paternal eggs; the average
weight of eggs on the maternal side is 69.7 g, and on the paternal side 65.3 g; the yield of hatching eggs is
96% and 95%, respectively; the yield of hatching eggs on the maternal side is 93%, and on the paternal
side 95%; fertilization in the range of 86-87% on both lines; withdrawal of young 70% on the maternal
side and 66% on the paternal side; preservation of daily ducklings 85% and 70%, respectively, along the
lines; exit of ducklings for laying 140 heads on the maternal side and 130 heads on the paternal side. This
is preliminary data on the breeder building for an incomplete productive period. Work on the breeder
building continues.

An important zootechnical and economic indicator is the safety of livestock. The profitability of
duck breeding largely depends on its level. Livestock safety is all the components of poultry farming:
prevention, vaccination, adequate feeding, new technologies, microclimate, and the qualifications of
specialists serving the farm. However, the causes of death may vary. And if the death rate is easy to
calculate, then the damage from a weak bird due to its lack of productivity is difficult to assess.
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Ensuring the high safety of poultry is a complex step-by-step process that lasts from incubation to
slaughter and depends not only on generally accepted measures, but also on many seemingly insignificant
technological nuances.

The safety of ducks of 13 conclusions ranged from 75.4 - 99.7% (Table 5).

Table 5 — Safety of ducks of “Bishkulskaya poultry farm” LLP, %

Withdrawal number : Age of ducks dﬁ?&it% %

Daily 7 weeks :
withdrawal 1 450 437 97,1
withdrawal 2 688 686 99,7
withdrawal 3 986 968 98,2
withdrawal 4 1388 1380 99,4
withdrawal 5 2100 1583 75,4
withdrawal 8 2655 2287 86,1
withdrawal 9 2420 2300 95,0
withdrawal 10 2160 2150 99,5
withdrawal 11 2524 2510 99,4
withdrawal 12 1831 1818 99,3
withdrawal 14 4067 4054 99,7
withdrawal 15 4119 4103 99,6
withdrawal 16 2510 2501 99,6

The overall average preservation of the population of “Bishkulskaya poultry farm” LLP amounted
to 96.0%. the reason for the ducks’ departure was mainly mechanical injuries. It should be noted the good
viability of ducks, which confirms the possibility of growing them in industrial production.

Spectrophotometric analysis showed the quality and amount of DNA isolated, the fraction
measured at 260/280 nm used as an indicator of protein contamination was within the range suitable for
DNA analysis.

The result of visualization of DNA samples by electrophoresis (figure 1, 2).
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Figure 1 — Index of genomic analysis of duck blood DNA samples by electrophoresis
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Figure 2 — PCR response index of the STC2 gene during electrophoresis

An important problem in genetics and breeding is the study of the interaction of genotype and
environment, as well as some biochemical indicators, with animal productivity. Studying this issue will
solve the problem of using animals in different environmental conditions, predict their productivity.

It is known that selection for the same characteristics can lead to the formation of genetically
different animals, since the same level of productivity can be determined by different gene complexes,
however, the question arises of the need to develop objective criteria that make it possible to judge the
degree of genetic differentiation of the selected material.

However, the increasing productivity of farm animals by the mid-70s led to the appearance in herds
of animals in which a correlation was observed between an increase in productivity by certain signs and
such negative phenomena as an increase in stress sensitivity, fertility disorders, a decrease in meat quality
and susceptibility to diseases. This indicates that selection for some signs of productivity has approached
the biological boundaries of the development of traits. Therefore, unconventional ways of selection work
and its justification are required, especially since the observed phenomena are difficult to understand
within the framework of existing traditional selection genetic ideas, in particular, about inbreeding. In the
process of shaping, it is desirable to justify and correct the crossing pattern, to control not only the
development of productive features, but also the change in the genetic structure, as well as the influence
of each of the parent forms and breeds on the gene pool of the population of each generation [22].

Conclusion. Genotype selection has advantages over traditional methods. It does not take into
account the variability of economically useful traits due to the external environment, makes it possible to
evaluate animals at an early age, regardless of the sex of the animals, and ultimately increases the
efficiency of breeding work.

Since the phenotype of hybrids depends not only on the productivity of parental forms, but also on
the degree of their genetic differences, the chosen method provides additional information on the degree
of diversity of breeding material (interlinear, intra- and intergeneric differences), will help to draw up a
further scientific plan of work with the existing gene pool.

Breeding in poultry farming is an integral part of the overall technological process. Success in
poultry production can be achieved only when breeding work is constantly underway to improve and
create new lines, the crossing of which will lead to the maximum manifestation of economically useful
signs. The identification of individual lines during crossing will make it possible to identify positive signs
in each of them and find combinations that provide intensive growth of hybrid ducklings with good forms
[23].

Gene-assisted selection can potentially reduce the selection efficiency gap typically existing
between large populations breeding in industrial production systems and small local populations where
population genetic assessment systems and selection schemes cannot be applied.

Genotype selection has advantages over traditional methods. It does not take into account the
variability of economic characteristics due to the external environment, making it possible to evaluate the
bird at an early age, regardless of gender, and ultimately increases the efficiency of breeding work.
Effective breeding requires monitoring of the genetic structure of rocks.

Gratitude. Research work was conducted under the Project BR21882327 “Development of new
technologies for organic production and processing of agricultural products” PTF MES of RK has set a
goal: to develop a technology for improving and creating new genotypes of farm animals based on the use
of the achievements of deoxyribonucleic acid technologies in breeding.
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TYUIH

Kemnreren >xpuiaap 0oibl KYC MapyanibUIBIFBI FaTbIMIAPHI (pepMajarsl KyC €TiH cakray MoceseciHe
tan Oonapl. Ochbl Xkarnail acipece KyC MIapyallbUIBIFBIH ©HEPKICINTIK HEri3re Keulipy Ke3iHIe eTKip
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Oonael, OV MIEKTEYJl TEHETHKAIBIK MaTepHall[IaH >KYMBIPTKA MEH €T OHAIpY VIIiH >KOFapbl ©HIMII
MaMaHIaHIBIPBUTFaH KYC JKeIiIepi MEH KPECTTEPiH KYpyFa oKei.

l'eHoTHnTI TaHAAYABIH JOCTYPIl ojicTepre KaparaHAa apTHIKIIBUIBIFEI 0ap. On CBIPTKBI OpTara
OaiiJaHBICTBl PKOHOMHUKAIIBIK CHUIAaTTaMaJapAblH ©3TeprillTiriH eckepMeiini, OyJ KYCTbl KBIHBICHIHA
KapamMacTaH epTe jkacTaH Oaramayra MYMKIHOIK Oepeli jkoHe calblll KenreHjae, achUIIaHABIPY
JKYMBICTaPBIHBIH, THIMIUTITIH apTTHIPAIbL.

Bys1 FRUIBIMU 3€pTTEYNEPAIH HOTHKEICPIMEH PacTaiajibl, OHAA KeJIeCi KOPCETKIIITep KOPCETUIC/I:
JKYMBIPTKA cajMarbl, HHKYOaIys YIIiH )XYMBIPTKA calydbl OaKplIay; HHKYOAIHst Ke3iHaeri ONOIOTHSITBIK
Oaxpinay; >kac kanyapiapaelH (1-men 7 anTara JIeifiH) XKoHE epeceK KYCTapAblH Tipi calMarbIHBIH
JIMHAMHUKACBIHBIH KYMBIPTKATAPBIH YPBIKTAHJBIPY KOHE WHKyOalusuiay; KYC MajjapblH cakTay; Tipi
caiMax OipJliriHe >KeM IIBIFbIHIAPHI.

by makanana Oi3miH emiMi3IiH CONTYCTIK aliMaFbIHBIH KPOCC YHPEKTepiHAe aybUIIapyamrbuTbIK
JKaHyapJapblHbIH JKaHAa TCHOTUNTEPIH JKETUINIpy >KoHE Kypy OOHBIHIIA KYPTi3iireH 3epTTeyiepliH
HoTmkenepi kentipinreH, JIHK TeXHONOTMACHIHBIH KETICTIKTEPIH CeleKIusAAa KOJJAAaHy HETi3iH/Ie
3epTTENTeH KPECTTEPAiH TeHETUKAIBIK YKCACTBIKTAPHI MEH albIPMAITbIIBIKTAPBI KOPCETIITEH.

PE3IOME

Ha nporskeHMM MHOTHMX JIET YYEHBIE-ITHULEBOABl CTAJKUBAINCH C NPOOIEMON COXpaHEHHS
CEeNIbCKOXO3SIICTBeHHOW mnTUIbl. OCOOEHHO OCTPO OHA BCTala C TIEPEeBOJOM MTHUIEBOJACTBA Ha
MIPOMBIIIUIEHHYIO OCHOBY, YTO TPHUBEJIO K CO3JaHUIO BBICOKONPOAYKTHUBHBIX CIIEHUAIN3UPOBAHHBIX
JUHUHA U KPOCCOB JOMAIIHEH NTHULIBI AJs MPOU3BOJCTBA SUIl U MsACa U3 OTPaHMYEHHOTO T€HETUYECKOI0
MaTepurania.

OT100p MO TEHOTUIY UMEET MPEUMYIIECTBA Nepe TPAAUIUOHHBIME MeTogaMu. OH HEe yYUTHIBAET
W3MEHUYUBOCTH XO3SMCTBEHHBIX MPU3HAKOB, OOYCIIOBICHHYIO BHEIIHEH Cpelloid, YTO MO3BOJISIET OILICHUTD
OTHLy B PaHHEM BO3pacTe, HE3aBHUCHMO OT II0JIa, U B KOHEYHOM HTOre HOBbIMIAET 3()(HEeKTUBHOCTDH
CEJIEKIIMOHHON pabOTHI.

OTo MOATBEpKAAETCS pe3ybTaTaMH HAayYHBIX MCCIEIOBaHHM, B KOTOPBIX OTPa)KEHbI CIEAYIOIIIe
MOKa3aTeNnn: Macca siflla, KOHTPOJbHAs 3akjajgka Sl Ha HMHKyOaIuio; OMONOTMYEecKUi KOHTPOJb B
npolecce MHKyOaluy; OIUIONOTBOPSEMOCTh M BBIBOJUMOCTD SIWL], TUHAMUKA XMBOH MacChl MOJIOJHSKA
(ot 1 mo 7 Hemenb) U B3pOCION NTUIBI; COXPAHHOCTh JOMAIIHEW NTHIBI MOTOJOBBE CKOTA; 3aTpaThl Ha
KOpMa Ha eIMHUILY )KMBOT'O BEcCa.

B nmanHO# cTaThe IpeACTaBIEHBI PE3YIbTATHI UCCIEJOBAHNM, IPOBEIEHHBIX C LENBIO YIyUIIEeHUS U
CO3/1aHHS HOBBIX T€HOTHUIIOB CEJICKOXO3SMCTBEHHBIX JKUBOTHBIX HA YTKaX KPOCCOB CEBEPHOI0 PETHOHA
Kazaxcrana, ocHOBaHHBIE Ha HCIIOJIB30BaHMM JocTkeHui JIHK-TexHonornii B celeKInm, moka3ain
TEHETHYECKUE CXOJCTBA M PA3JINIMSI H3y4aeMBIX KPOCCOB.
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