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BREEDING AND GENETIC MONITORING OF DROMEDARY
GROUP CAMELS OF SOUTH KAZAKHSTAN POPULATION

Abstract. For the first time the dromedary camels of Kazakhstani population of new genotypes derived by
rotational crossbreeding were researched. The genetic productivity potential of dromedary group camels of South
Kazakhstan type of new generation was established.

New generation dromedary has a fruiting duration from 398 days to 445 days, including F2 (25% td, 25% kb,
50% kd) — 4194 + 4,1 days, F3 (12,5% td, 62, 5% kb, 25% kd) — 4282 + 3.9 days, F4 (56,25% td, 31,25% kb,
12,5% kd) — 418,8 + 4 4 days, F5 (28,1% td, 15,6% kb, 56,2% kd) days.

The results showed that with the increase in the blood share of dromedaries, the fat content in milk proportio-
nally reduces. As the blood share of dromedaries increases, the rate of protein ratio of milk also rises.

It was found that Kazakh dromedary camels (11.2%) and dromedaries of new generation (10,9-13,7%) have
lower frequency of the formation of ancuploid cells in comparison with thoroughbred Arvan (15.3%), which is
consistent with previously conducted research.

Kazakh dromedary camels have the frequency of the formation of polyploid cells of 2.8% on average; drome-
daries of new generation have from 1.8% to 2.9%, which is significantly lower in comparison with thoroughbred
Arvan (3.4%)).

The frequency of genetically ill-defined cells in dromedary group "BAISHIN" F3 was 8,0+1,1%, "BAYKA-
ZHY" F3 —5,8+0,81%, "ARDAS" F4 — 8.4 + 1,4% and "SANNAK" F5 — 7.3 + 0,95%. The findings prove the high
herd status of dromedaries of new generation and the prospects for their extension in South Kazakhstan.

The discussion of the results. Kazakhstan is the center where breeding of Bactrians (two-humped camels) and
dromedaries (single-humped dromedaries) is possible; there are various options for crossing in connection with the
widespread hybridization between them. Genetic resources of interspecific hybrids in Kazakhstan have been
presented by 22 generations. In recent years, breeders bred dromedaries with new genotypes by rotational cross-
breeding in Kazakhstan.

To that end, dromedaries of new genotypes derived by rotational crossbreeding became the object of study for
the first time.

New generation of dromedaries has a duration of fruiting from 398 days to 445 days, including F2 (25% td,
25% kb, 50% kd) - 419.4 £ 4,1 days, F3 (12,5% td, 62, 5% kb, 25% kd) - 428,2 + 3,9 days, F4 (56,25% td, 31,25%
kb, 12,5% kd) - 418,8 £ 4 4 days, F5 (28,1% td, 15,6% kb, 56,2% kd) days.

It was established that the content of fat in milk varies in dromedaries within 4.2-4.5%, and protein content is
3.5-3.7%. There is great potential for further breeding of dromedary camels with different genotypes on the content
of milk fat and protein, due to purposeful selection of camels with a high content of the studied traits. Dromedaries F2
(25% td, 25% kb, 50% kd) have milk yield of 8.13+0.2 during the day, fat content of 4.34+0.04% and protein con-
tent of 3.54+0,03%. F3 (12,5% td, 62,5% kb, 25% kd) female camels have, respectively, milk yield of 6,13+0,3 kg
with a fat content of 4,49+0,05% and 3,60+£0,02% of milk protein. F4 (56,25% td 31,25% kb, 12,5% kd) female
camels produce milk for seven months of lactation on average 7,16+0,2 kg with a fat content of 4,16+0,04% and
protein content of 3,56 + 0,02%. It was established that F5 (28,1% td, 15,6% kb, 56,2% kd) female camel produce
milk 8,01 + 0,2 kg on average per day, with a fat content of 4,37+0,06% and protein content of 3,54+0,03%.
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Dromedaries with a live weight of 2 rank (525-600 kg) have significantly higher milk yield for 240 days of
lactation compared to camels of 1 (600 kg) and 3 rank (less than 525 kg) on body weight (R<0,01). In general,
female camel which have bodyweight of 525-600 kg with various blood share produced commercial milk at least
1528.7 kg, including F2 (25% td, 25% kb, 50% kd) — 1939,1 + 41,2 kg, F3 (12,5% td, 62,5% kb, 25% kd) -
1528,7 + 38,5 kg, F4 (56,25% td, 31,25% kb, 12, 5% kd) — 1649.2 + 33,8 kg, F5 (28,1% td, 15,6% kb, 56,2% kd) —
1861,9 £ 45,4 kg for 240 days of lactation.

Female camels of 2 rank in live weight have excellent indicators of reproductive capacity and high levels of
safety of young camels in the first months of post-embryonic growth and development. Most importantly, they have
a higher proportion of camels with the desired shape of the udder.

It was found that Kazakh dromedary camels (11.2%) and dromedaries of new generation (10,9-13,7%) have
lower frequency of the formation of ancuploid cells in comparison with thoroughbred Arvan (15.3%), which is
consistent with previously conducted research.

Kazakh dromedary camels have the frequency of the formation of polyploid cells of 2.8% on average; drome-
daries of new generation have from 1.8% to 2.9%, which is significantly lower in comparison with thoroughbred
Arvan (3.4%).

The frequency of genetically ill-defined cells in dromedary group "BAISHIN" F3 was 8,0 + 1,1%, "BAYKA-
ZHY" F3 — 58 £ 0,81%, "Ardas" F4 — 8,4 £ 1,4% and "SANNAK" F5 — 7.3 £ 0,95%. The findings prove the high
herd status of dromedaries of new generation and the prospects for their extension in South Kazakhstan.

Conclusion. The novelty of the research is the identification of the genetic potential for milk production and
cytogenetic status of dromedaries of new genotypes derived by rotational crossbreeding. The breeding area of
"BAISHIN" F3, "BAYKAZHY" F3, "ARDAS" F4 and "SANNAK" F5 dromedary groups will increase the produc-
tion of camel milk in South Kazakhstan region. In further selection and breeding operation, use of animals with well
known karyotypic status will allow predicting the level of cytogenetic variability in their offspring and in populations
of dromedaries of different genotypes.

The results of studies are recommended in all camel breeding farms of South Kazakhstan region, specialized in
dromedary breeding.

The source of the research funding is Ministry of Agriculture of the Republic of Kazakhstan.

The names of funding organizations — "Kazakh Scientific Research Institute of Animal Breeding and Forage
Production”" JSC;

Scientific Resecarch Institute "Problems of agriculture and water resources", Auezov South Kazakhstan State
University.

Key words: dromedary,_genotypes of camels, yield of milk, live weight, fat content, milk protein, fruiting,
karyotype.

Introduction. Genetic resources of gene pool of camels breeds farmed in Kazakhstan differ by
biological diversity, both in Central Asia and the Eurasian continent [1].

The gene pool of camels is composed of the diversity of genes and alleles that are available in today's
population [2, 3]. In particular, in each part of the population of camels, the gene pool is constantly
changing from generation to generation. New combinations of genes form the unique camel genotypes
that have no analogues in the world.

In camel husbandry, each individual has its value of each [4]. In terms of the evolution of individual
camel is a unit of selection, which dies or passes its genome to the next generation [5]. In nature, indivi-
duals are aggregated into relatively compact, dense groups, different in size, occupied space and number
density. Thoroughbred camels have clearly distinguished uterine family, lines, meruses, micro
populations, local populations, environmental populations and geographic populations according to the
size of occupied population territories and the degree of coupling between camels [6].

Kazakhstan is the center where breeding of Bactrians (two-humped camels) and dromedaries
(dromedaries) is possible, in this regard, the hybridization between them, and options for crossing became
widespread [7]. Nowadays, genetic resources of interspecific hybrids comprise 22 generations. The most
high-value in terms of the Central Asia and Kazakhstan are transboundary breeds of camels, such as
Kazakh Bactrian, Turkmen Bactrian and Kazakh dromedary, as well as the new generation of camels of
dromedary group Arad, baynar and Baytur. In recent years, breeders of Kazakhstan paid deliberate
attention to the breeding of dromedary by rotational crossbreeding.

Study of dromedary camels of new genotypes, which are bred by rotational crossbreeding, is
scientific interest and is the right choice for camel research.

The object of study is camels of dromedary group of South Kazakhstan type of new generation.
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The aim of the study. The development of new genotypes of Kazakh dromedary camels by rotational
crossbreeding. Productivity increase of the Kazakh dromedary camels potential.

Method and methodology of study. Measurements of camel bodies were studied according to the
instructions on valuation of camels (2014) [8]. Live weight was identified by individual weighing and
calculated manner. The live weight of camels were determined by weighing on fixed scales and
calculation method of the patent of RK demand Ne15886 (2008) [9].

Wool clip was studied during spring shearing at 20 kg scales, up to 0.05 kg precision by weighing
individual shorn wool with molt [10].

Milk vield was studied during 210 days of lactation through control milking of 12 foaled camels of
uterine families with 2 adjacent days (20, 21 date of each month from May to April). The content of fat in
milk was studied by acid and protein method in the milk analyzer AM-2 and "Laktan".

Growth and development of young camels was analyzed from birth to 2.5 years of age with
determination of body weight, height at the withers, body length, chest girth, cannon bone circumference
and calculations of body indices. The biometric processing was performed by the method of V.L. Petuhov
and others. (1985) [11].

Preparations of metaphase chromosomes colored with azure-eosin, were analyzed under a light
microscope of "Axioskop 40" brand and "Axiostar plus" of "Carl Zeiss Iena" company (Germany)
according to the method of D.A. Baymukanova and others (2002) in two ways: visually under the
microscope and on the basis of obtained prints chromosomes [12].

Karyological chromosome analysis and comprehensive assessment of the karyotype of camels was
carried out by the standard method of RK patent 13848 (2006) [13].

Processing of digital data on the frequency of aneuploidy, polyploidy and chromosomal karyotype
aberration of camels was carried out according to the method of N.A. Plohinskyi [14].

The outcomes of the study

Duration of the fruiting of dromedary camels of different blood. Having general information on the
Bactrian, Arvan camels, and Kazakh dromedary, we began studies on the duration of pre-natal
development of dromedary camels of different blood. The obtained findings enabled to determine a
variation in the duration of the fruiting of female camels in the context of types and populations. Figure 1-
10 shows the launch of a new generation of dromedary camels and corresponding drawings.

—
Kazakh urkmen

Bactrian omedary
(males) emales)

Iner-maya F; (50%td, 50%kb) (females)

Figure 1 — Breeding scheme of «Iner-maya F; Figure 2 — Hybrid female camel of «Iner-maya»
(50%td, 50%kb)» hybrids of the first generation (50%itd, 50%kDb) first generation
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— X
Kazakh Iner-maya
dromedary F, (50%d)
(males) (females)

Hybrid F, (25%td, 25%kb, 50%kd) (females)

Figure 3 — Breeding scheme of "BAISHIN" F, (25%td,
25%kb, 50%kd) Kazakh dromedary of the second generation

Figure 4 — "BAISHIN" F,
(25%td, 25%kb, 50%kd) female camel

—

Kazakh Hybrid F,

Bactrians (25%td, 25%Kkb,

(males) 0%kd)
emales)

Hybrid F;5 (12,5%td, 62,5%kb, 25%kd) (females)

Figure 5 — Breeding scheme of "BAYKAZHY" F5 (12,5%td,
62,5%kb, 25%kd) Kazakh dromedaries of the third generation

Figure 6 - "BAYKAZHY" F;
(12,5%td, 62,5%kb, 25%kd) female

— X
Turkmen Hybrid F;
dromedary (12,5%td,
(males) 62,5%kb,
25%kd)
(females)

Hybrid F,(56,25%td, 31,25%kb, 12,5%kd)
(females)

Figure 7 — Breeding scheme of "ARDAS" F,
(56,25%td, 31,25%kb, 12,5%kd) Kazakh dromedaries
of the fourth generation (females)

Figure 8 — "ARDAS" F,
(56,25%td, 31,25%kb, 12,5%kd) female (females)
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—
Kazakh Hybrid F,
dromedary (56,25%td,
(males) 1,25%kb,
2,5%kd)
{(females)

Hybrid F;5 (28,1%td, 15,6%kb, 56,2%kd) (females)

Figure 9 — Breeding scheme of "SANNAK" F; Figure 10 — "SANNAK" F5
(28,1%td, 15,6%kb, 56,2%kd) (28,1%td, 15,6%kb, 56,2%kd) female (females)
Kazakh dormedaries of the fifth generation (females)

Table 1 — Duration of fruiting per diem

Breed Animal units X+m, d Lim
Kazakh Bactrian 50 443 545,1 6,1 425-465
Turkmen dromedary Arvana 20 415,782 4 5,5 403-438
Kazakh dromedary 20 405+3,1 4.1 392-433
"BAISHIN" F, (25%td, 25%kb, 50%kd) 50 419.4+4,1 42 399-435
"BAYKAZHY" F; (12,5%td, 62,5%kb, 25%kd) 50 4282+3.9 3,9 422-445
"ARDAS" F,(56,25%td, 31,25%kb, 12,5%kd) 20 418,8+4.4 4,5 409-443
"SANNAK" F5(28,1%td, 15,6%kb, 56,2%kd) 20 4159437 5.1 398-432

Table 1 shows the results of our studies on the duration of fruiting and standard deviations for the
female camels of different genotypes.

Kazakh Bactrians have fruiting duration of 425-465 days, an average of 443,5 + 5.1 days. The
average standard deviation (3) was 6.1 days.

Arvans have fruiting duration from 403 days to 438 days, an average of 4157 £ 2.4 days. The
average standard deviation () was 5.5 days

Kazakh dromedaries characterized by duration of fruiting of 392-433 days, with an average standard
deviation of 4.1 days.

Dromedaries of new generation have a duration of fruiting from 398 days to 445 days, including F2
(25% td, 25% kb, 50% kd) - 419.4 £ 4,1 days, F3 (12,5% td, 62, 5% kb, 25% kd) - 428.,2 + 3.9 days, F4
(56,25%td, 31,25% kb, 12,5% kd) - 418.8 + 4.4 days, F5 ( 28,1% td, 15,6% kb, 56,2% kd) days.

Milk producing ability of dromedaries of different blood. Milk producing ability is a complex, multi-
functional characteristics of camel breeding. During the research, we examined the dynamics of daily milk
vield, fat and protein content of milk, milk yield for 240 days of lactation, the average content of fat and
protein in milk during 240 days of lactation.

The results showed that with the increase in the blood share of dromedaries proportionally the fat
content in milk is reduced.

The dairy industry, the milk with higher protein ratio is highly valued. The results showed that the
protein ratio in dromedary milk F2 is 0,82, F3 - 0,80, F4 - 0,86 and F5 0,81. In other words, the more
blood share of dromedaries increases, the more the protein ratio of milk raises (Table 2).
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Table 2 — Milk producing ability of female camels (n=10, Xn=40)
N Tt Dromedaries of generation
«BAISHIN» F3 «BAYKAZHY» F5 «ARDAS»F, | « SANNAK»F5
Daily milk yield, kg 8,6+0,3 6,502 7,803 8,7+0,2
April Fat content, % 4,3+0,05 4,5+0,06 4,240,06 4,4+0,08
Protein content, % 3,6+0,08 3,7+0,07 3,6+£0,08 3,6+0,06
Daily milk yield, kg 8,5+0,2 6,402 7,7£0.2 8,6+0,2
May Fat content, % 4.4+0,04 4,5+0,05 4.2+0,02 4.3+0,03
Protein content, % 3,5+0,02 3,7+0,03 3,6+£0,04 3,5+0,05
Daily milk yield, kg 8,4+0,3 6,303 7,503 8,5+0,3
June Fat content, % 4,3+0,08 4.4+0,06 4.2+0,07 4.3+0,07
Protein content, % 3,5+0,04 3,6+0,05 3,5+0,05 3,5+0,03
Daily milk yield, kg 7,8+0,2 6,002 7,1£0.2 7,3£0.2
July Fat content, % 4.3+0,02 4,5+0,07 4,1+0,07 4.4+0,04
Protein content, % 3,5+0,03 3,5+0,04 3,5+0,05 3,5+0,02
Daily milk yield, kg 7,2+0,2 5,503 6,503 7,003
August Fat content, % 4.4+0,05 4,5+0,07 4,1+0,06 4.4+0,05
Protein content, % 3,5+0,03 3,5+0,03 3,5+0,03 3,5+0,02
Daily milk yield, kg 8,1+0,3 6,2+0.4 6,602 7,9+0.2
September Fat content, % 4.4+0,02 4.5+0,03 4.1+0,03 4.4+0,04
Protein content, % 3,6+£0,03 3,6+0,03 3,6+£0,02 3,6+0,04
Daily milk yield, kg 8,3+0,2 6,002 6,9+0.2 8,1+0,2
October Fat content, % 4.3+0,05 4,5+0,04 4.2+0,05 4.4+0,05
Protein content, % 3,6+£0,03 3,6+0,03 3,6+£0,02 3,6+0,03
Daily milk yield, kg 8,13+0.2 6,13+0,3 7,16+0,2 8.01+0.2
On average, Fat content, % 4,34+0,04 4,49+0,05 4,16+0,04 4,37+0,06
for 7 months Protein content, % 3,54+0.03 3,60+0,02 3,56+0,02 3,54+0.03
Protein coefficient of milk 0,82 0,80 0,86 0,81

It was established that the content of milk fat of dromedaries varies at 4.2 - 4.5%, 3.5-3.7%. There is
great potential for further breeding of female dromedary camels of different genotypes on the content of
fat and protein in milk due to purposeful selection of camels with a high content of the studied traits.

F2 (25% td, 25% kb, 50% kd) dromedaries have an average milk yield during the day about
8.13 £ 0.2, fat content of 4.34 + 0. 04% and a milk protein of 3.54 £+ 0,03%.

F3 (12,5% td, 62,5% kb, 25% kd) female camels have milk yield of 6,13 + 0,3 kg with a fat content
of 4,49 + 0,05% and 3,60 + 0,02 protein content.

F4 (56,25% td 31,25% kb, 12,5% kd) female camels produce milk during seven months of lactation
on average 7,16 £ 0,2 kg with a fat content of 4,16 = 0,04% and 3,56 + 0,02% protein content.

It was established that F5 (28,1% td, 15,6% kb, 56,2% kd) on average, female camels have milk yield
of 8,01 = 0,2 kg per day, with a fat content of 4,37 + 0,06% and 3,54 &+ 0,03% protein content.

In Table 3, we presented livestock parameters of milk producing ability of dromedaries with different
blood. It was found that the dromedaries with a live weight of 2 rank (525-600 kg) have significantly
higher milk yield for 240 days of lactation compared to camels of 1 (600 kg) and 3 rank (less than 525 kg)
of live weight (R<0 , 01).

According to the content of fat and protein in the milk, there is no significant differences in
dromedary camels in the rank of live weight (R>0,05).
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Table 3 — Livestock parameters of milk producing ability of dromedaries of different blood

_ Rank Dromedary of generation
fratts by live weight | 'BAISHIN"F, | "BAYKAZHY"F, | "ARDAS'F, | "SANNAK'F;

1(600 >) 1683,7+42.4 1422,9+55 3 1562,8+594 | 157604628

Liliggneld BFer s 2(525-600) 1939,1241.2 1528,7438.5 164924338 | 186194454

of lactation, kg
3(<525) 1490,3+45.6 1372,4+45 8 1468,8+44.8 | 138024455
1(600 >) 43140,03 453+0.03 4,1340,02 4.34+0,04

Fat content in milk, % 2(525-600) 43340,04 4,5240.05 4.1140.04 4,3240,06
3(<525) 4344002 4,5240.03 4,1240.02 4,33+0,03
1(600 >) 3,510,04 3,60+0,03 3,50+0,03 3,52+0.03

Protein content in milk, % 2(525-600 3,52+0,03 3,61+0.,02 3,51+0,02 3,52+0,02
3(<525) 3,5240,03 3,610,03 3,51+0,03 3,5240,02
1(600 >) 181424535 1611,4+41 8 1613,6+58.6 | 1710,052,1

The yield of 4% milk 2(525-600) 2099,1+51,9 1727,4447 3 1694,6+53.7 | 201094585
3(<525) 1617,0+47 4 1550,8+45.6 1512,94504 | 1494,1+573

In general, camels, having a live weight of 525-600 kg at different blood share of dromedaries,
produce at least 1528.7 kg, including F2 (25% td, 25% kb, 50% kd) - 1939 1 + 41,2 kg, F3 (12,5% td,
62,5% kb, 25% kd) - 1528.7 + 38,5 kg, F4 (56,25% td, 31,25% kb, 12,5% kd) - 16492 + 33,8 kg, F5
(28,1%td, 15,6% kb, 56,2% kd) - 1861,9 & 45,4 kg over 240 days of lactation of milk commodity.

"BAISHIN" and "SANNAK" have the best indicators for output of 4% milk out of the four genotypes
of Kazakh dromedary of the new generation. The highest output performance of both natural and 4% milk
showed camels with a live weight of 525-699 kg in each genotype of Kazakh dromedary.

Female camels with the rank of live weight of 600 kg and above outperform herdmates with a live
weight of up to 525 kg. Based on the abovementioned information, we consider it is necessary to
strengthen the targeted selection of dromedaries with different blood with the rank of live weight of 525-
600 kg in dairy camel breeding.

We consider it is necessary to further increase F5 dromedary population (28,1% td, 15,6% kb, 56,2%
kd) as it meets market economy requirements.

Female camels of 2 rank have excellent indicators of reproductive capacity in live weight and high
levels of safety of young camels in the first months of post-embryonic growth and development. The most
important thing is that they have a higher proportion of camels with the desired shape of the udder
(Table 4).

Female camels with calycine shape udder at rank 2 comprise 60.0%, compared with the rank 1 rank
(22.5%) and 3 rank (30.0%). The desired length of the dugs is 2.5-5.0 cm and its frequency in female
camels was 60.5% grade 2 and grade 1 -20.0% and -30.0% 3 ranks. When forming the breeding herd
camels rank 2 increases the number of animals with a uniform development of the udder quarters to
90.0%, compared with -55% grade 1 and grade 3 -70.0%.

Camels of the second 2 rank up to 95.0% have a conical shape of the udder and up to 90.0% are
directed straight down. On the basis of research on the morpho-functional characteristics of the udders of
camels, we consider that it is necessary to conduct purposeful selection of thoroughbred Turkmen
dromedaries in the breeding herd, corresponding to the 2 rank of live weight rating scale. This will enable
to greatly speed up the breeding process on increasing milk yields by increasing the selection of the
differential between the main herd animals and breeding stock. The distant hybridization of camels, a
positive effect of increasing of thoroughbred Turkmen dromedary on the morpho-functional parameters of
udder camels was established. The findings will serve to further improve the technology of breeding and
selection of dromedary camel in dairy camel breeding in the South Kazakhstan.
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Table 4 — Impact of selection according to the rank of live weight to the morpho-functional traits
of the udder of "SANNAK" F5 dromedary female camels

Rang
Traits n Indicators 1 2 3
(600 >) 525-600 kg up to 525 kg

20 calycine 22.5 60,0 30,0
25 subcircular 37,5 30,0 35,0

0, : > >
Shape of the udder, % 30 Tt 15.0 10.0 15.0
40 other 25,0 - 20,0
20 upto2.5 30,0 5.0 20,0
25 2,5-5,0 20,0 60,5 30,0
The length of the dugs, sm 30 5.0:6.0 10.0 245 250
40 more than 6,0 40,0 10,0 250
75 steady developed 55,0 90,0 70,0
Qparbers development 40 unsteady developed 450 10,0 30,0
101 conical 65,0 95,0 80,0
Shepeel: thendder 14 pear-shaped 35,0 5.0 20,0
L 95 straight down 55,0 90,0 70,0
Direction of the udder 20 directed apart 5.0 10.0 30.0

Cytogenetic ftraits of dromedaries of different blood. Kazakh bactrian camels, Arvan, Kazakh
dromedaries and dromedaries of new generation have a karyotype of 74 chromosomes, 12 of them are
metacentric autosomes and 60 acrocentric autosomes, XX (in females) and XY (in males) sex
chromosomes — are allosome.

Ancuploidy is the change in the number of chromosomes, aliquant to haploid set. Regarding the
number of hypodiploid cells in cultured lymphocytes, we believe that most of them are artifacts caused by
technical manipulations. In other words, the true indicator of aneuploidy is the number  hyperdiploid
cells, which we recommend to take into account durint determination of a genetic indicator of ancuploidy.

Kazakh population camels have significantly higher frequency of hypodiploid (2n <74) cells (Table 5).

Table 5 — The frequency of ill-defined cells, found in blood lymphocytes camels

Breed Aneuploidy Poliploidy Chromosome aberration

Kazakh Bactrian 12,6£021 1,5+0,18 0,8+0,05
Dromedary Arvan 15,3£0,12 3,440,221 1,1£0,09
Kazakh dromedary 11,2+0,11 2.8+0,17 0,6+0,04
Dromedary of new generation

"BAISHIN" F, (25%td, 25%kb, 50%kd) 11,140.16 2,1+0.23 0,9+0,06
"BAYKAZHY" F5 (12,5%td, 62,5%kb, 25%kd) 12,940,17 224031 0,8+0,07
"ARDAS" F,(56,25%td, 31,25%kb, 12,5%kd) 13,7+0,13 2,9+0,39 1,1£0,05
"SANNAK" F5(28,1%td, 15,6%kb, 56,2%kd) 11,340,09 1,8+0,24 0,7+0,04
Thoroughbred ("SANNAK") 10,9+0,13 2,9+0,19 0,7+0.,03

It is established that the frequency of the formation of aneuploid cells in Kazakh dromedary camels
(11.2%) and dromedaries of new generation (10,9-13,7%) is lower in comparison with thoroughbred
Arvan (15.3%), which is consistent with previously conducted research.

Polvploidy is a genomic mutation to increase the number of chromosomes, multiple to the haploid
set. Camels had triploidy (3n) and tetraploidy (4n). Frequency of formation of polyploid cells in Kazakh
dromedary camels was 2.8% on average, dromedaries of new generation have frequency from 1.8% to
2.9%, which is significantly lower in comparison with thoroughbred Arvan (3.4%).

The frequency and type of chromosomal aberration. Individual record of frequency and type of
chromosomal aberrations allowed to identify single and paired fragments, acentric rings and gaps in the
centromere.
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During complex cytogenetic studies we took into account the frequency of chromosomal associations
cells. At the same time we considereed cells that are prone to non-disjunction of chromosomes. Camels
can have such cells from 3% to 30%, and they are not ill-defined.

However, chromosomal associations (HA) are the source of a particular risk of ancuploid cells and
increasing of formation of genetically ill-defined cells. Nature of association is a mutual attraction of
heterochromatic regions of acrocentric chromosome groups "B" and "C", which are formed from a single
chromocenter interphase nucleus.

During the analysis of chromosomal associations in cultured cells of blood lymphocytes we paid
attention to the metaphase plates in which diligence of two or more acrocentric chromosomes is not more
than the diameter of the cross-chromosome diameter.

It was found that the most commonly observed association of two chromosomes; however, there are
cases of group associations of 3, 4 or more chromosomes. Indicator of chromosomal association in drome-
daries of new generation was from 5.7% to 7.2% (Table 6).

Table 6 — Cytogenetic characterization of dromedaries of a new generation

] ) Dormedaries of generation
Cytogenetic traits
"BAISHIN" F, "BAYKAZHY"F; | "ARDAS"F, | "SANNAK"F;

Study of metaphase plates 1000 1000 1000 1000
Eicr))(;ielzlumber of chromosomes (2n=74) 85,0+ 84,14 $2.3+ 86,2+
}\I/lkgicatl number of chromosomes (2n=74) 86,8+ 84,14 §2.3+ 86,9+
Aneuploidy: total 11,1£0,16 12,9+0,17 13,7+0,13 11,3£0,09
Hypodiploidy cells (2n<74) 8,6+0,08 11,5+0,11 11,5+£0,08 8,9+0,07
Hypodiploidy cells (2n>74) 2.5+0,06 1,4+0,05 2.,2+0,06 2.4+0,04
Chromosomal aberrations 0,9£0,06 0,8+0,07 1,1+0,05 0,7+0,04
Polyploidy 2,140,23 2.240.31 2.940,39 1,840.24
Heteroploidy 13,2+0,72 15,1+£0,58 16,6+0,87 13,1£0,65
Chromosomal associations 6,3+0,07 7,2+0,05 6,8+0,06 5,7+£0,08
Genetic aneuploidy 5,0+£0,12 2.8+0,09 44+0,11 4,840,10
Physiological aneuploidy 6,1+0,32 10,1+£0,38 9,3+0,29 6,5+0,18
Genetically ill-defined cells 8,0+1,1 5,8+0,81 8.4+1.4 7,3+0,95
Eﬁ r‘b’;?:athcymk ofll-dafined.cclls, 20,4435 23,1427 24,5429 19,5432
The genetic risk of ill-defined cells, in fact 14,1£2.6 15,9417 17,7+£1,5 13,8+2.3

High associative capacity was found in metaphase cells cultured blood lymphocytes with normal
diploid set of chromosomes (2n = 74).

The true measure of ancuploidy is a genetic aneuploidy, which is twice number of hyperdiploid cells.
"BAISHIN" F3 5,0 £ 0,12% dromedary group’s genetic ancuploidy was higher, which was significantly
higher in comparison with the "BAYKAZHY" F3 2,8 £+ 0,09%.

The frequency of formation of genetically ill-defined cells was in "BAISHIN" F3 8,0 + 1,1%,
"BAYKAZHY" F3 5,8 + 0,81%, "ARDAS" F4 8.4 + 1,4% and "SANNAK" F5 7.3 £+ 0,95% dromedary
groups. The findings prove the high herd status of dromedaries of new generation and the prospects for its
extension in the South Kazakhstan. The actual value of cells with modal number of chromosomes in new
generation dromedaries was expected.

The difference in expected and actual indicator of the modal number of chromosomes in dromedaries
"BAISHIN" F3 and "SANNAK" F5 confirms the need to enhance the purposeful selection and selection of
animals by cytogenetic status.

The high frequency of polyploid cells in lactating cows of 3.3% black-motley type, compared with
1.3% cattle brown type was due to high milk yield.
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On the basis of this research, we can say that the becoming of polyploid cells and cells with
chromosomal aberrations is due primarily to the reduction processes, regeneration, functional activity of
organs and tissues during lactation period. In further selection and breeding operation, use of animals with
well known karyotypic status will allow predicting the level of cytogenetic variability in their offspring
and in populations of dromedaries of different genotypes.

The discussion of the results. Kazakhstan is the center where breeding of Bactrians (two-humped
camels) and dromedaries (single-humped dromedaries) is possible; there are various options for crossing
in connection with the widespread hybridization between them. Genetic resources of interspecific hybrids
in Kazakhstan have been presented by 22 generations. In recent years, breeders bred dromedaries with
new genotypes by rotational crossbreeding in Kazakhstan.

To that end, dromedaries of new genotypes derived by rotational crossbreeding became the object of
study for the first time.

New generation of dromedaries has a duration of fruiting from 398 days to 445 days, including F2
(25% td, 25% kb, 50% kd) - 419.4 £ 4,1 days, F3 (12,5% td, 62, 5% kb, 25% kd) - 428.2 + 3.9 days, F4
(56,25%1td, 31,25% kb, 12,5% kd) - 418.8 + 4.4 days, F5 ( 28,1% td, 15,6% kb, 56,2% kd) days.

It was established that the content of fat in milk varies in dromedary within 4.2 - 4.5%, and protein
content is 3.5-3.7%. There is great potential for further breeding of dromedary camels with different
genotypes on the content of milk fat and protein, due to purposeful selection of camels with a high content
of the studied traits. Dromedaries F2 (25% td, 25% kb, 50% kd) have milk yield of 8.13 + 0.2 during the
day, fat content of 4.34 = 0.04% and protein content of 3.54 + 0,03%. F3 (12,5% td, 62,5% kb, 25% kd)
female camels have, respectively, milk yield of 6,13 + 0,3 kg with a fat content of 4,49 + 0,05% and
3,60 £ 0,02% of milk protein. F4 (56,25% td 31,25% kb, 12,5% kd) female camels produce milk for seven
months of lactation on average 7,16 = 0,2 kg with a fat content of 4,16 = 0,04% and protein content of
3,56 + 0,02%. It was established that F5 (28,1% td, 15,6% kb, 56,2% kd) female camel produce milk
8,01 £ 0,2 kg on average per day, with a fat content of 4,37 £+ 0,06% and protein content of 3,54 + 0,03%.

Dromedaries with a live weight of 2 rank (525-600 kg), the milk yield for 240 days of lactation was
significantly higher compared to camels of 1 (600 kg) and 3 rank (less than 525 kg) on body weight
(R<0,01). In general, female camel which have bodyweight of 525-600 kg with various blood fractions
produced commercial milk least 1528.7 kg, including F2 (25% td, 25% kb, 50% kd) — 1939,1 + 41,2 kg,
F3 (12.5% td, 62,5% kb, 25% kd) — 1528,7 + 38,5 kg, F4 (56,25% td, 31,25% kb, 12, 5% kd) — 16492 +
33,8 kg, F5 (28,1%td, 15,6% kb, 56,2% kd) — 1861,9 & 45 4 kg for 240 days of lactation.

Female camels of 2 rank in live weight have excellent indicators of reproductive capacity and high
levels of safety of young camels in the first months post-embryonic growth and development. Most
importantly, they have a higher proportion of camels with the desired shape of the udder.

It was found that Kazakh dromedary camels (11.2%) and dromedarics of new generation (10,9-
13,7%) have lower frequency of the formation of aneuploid cells in comparison with thoroughbred Arvan
(15.3%), which is consistent with previously conducted research.

Kazakh dromedary camels have the frequency of the formation of polyploid cells of 2.8% on average;
dromedaries of new generation have from 1.8% to 2.9%, which is significantly lower in comparison with
thoroughbred Arvan (3.4%).

The frequency of genetically ill-defined cells in dromedary group "BAISHIN" F3 was 8,0 £ 1,1%,
"BAYKAZHY" F3 - 5.8 + 0,81%, "ARDAS" F4 — 8.4 + 1,4% and "SANNAK" F5 - 7.3 £ 0,95%. The
findings prove the high herd status of dromedaries of new generation and the prospects for their extension
in South Kazakhstan.

Conclusion. The novelty of the research is the identification of the genetic potential for milk
production and cytogenetic status of dromedaries of new genotypes derived by rotational crossbreeding.
The breeding area of "BAISHIN" F3, "BAYKAZHY" F3, "ARDAS" F4 and "SANNAK" F5 dromedary
groups will increase the production of camel milk in South Kazakhstan region. In further selection and
breeding operation, use of animals with well known karyotypic status will allow predicting the level of
cytogenetic variability in their offspring and in populations of dromedaries of different genotypes.

The results of studies are recommended in all camel breeding farms of South Kazakhstan region,
specialized in dromedary breeding.

The source of the research funding is the Ministry of Agriculture of the Republic of Kazakhstan.




Becmnux HayuonanvHoti akademuu Hayk Pecnybnuxu Kasaxcman

The names of funding organizations — "Kazakh Scientific Research Institute of Animal Breeding and
Forage Production" JSC;

Scientific Research Institute "Problems of agriculture and water resources”, Auezov South Kazakh-
stan State University.

REFERENCES

[1] Instrukeija po bonitirovke verbljudov porod baktrianov 1 dromedarov s osnovami plemennoj raboty, Astana, 2001, 22 s.
(in Russ.).

[2] Timotfeev-Resovskij N. V., Jablokov A.V., Glotov N.V. Ocherk uchenija o populjaci,. M., 1973, 277 s. (in Russ.).

[3] Timofeev-Resovskij N.V., Voroncov N.N.. Jablokov A.V. Kratkij ocherk teorii jevoljucii, M.: Nauka, 1977, 301 s. (in
Russ.).
4] Majr Je. Zoologicheskij vid i jevoljucija, M.: Mir, 1968, 597 s. (in Russ.).
5] Naumov N.P. Jekologija zhivotnyh, M.: Nauka, 1963,618 s. (in Russ.).
6] Severcov A.S. Teorija jevoljucii. M.: GIC Vlados, 2005, 380 s. (in Russ.).
7] Kugenev P.V. Verbljudovodstvo, M.: Un-t Druzhby narodov im P.Lumumby, 1982, 87 s. (in Russ.).
8] Instrukcija po bonitirovke verbljudov, Astana: MSH RK, 2014, 22 s.
9] Patent RK Ne15886, Sposob professora Bajmukanova A. i Bajmukanova D.A. po opredeleniju zhivoj massy verbljudov.
Opubl. 15.08.2008, bjul. Ne8. (in Russ.).

[10] Lakoza I.I. Verbljudovodstvo, M., 1953, 312 s. (in Russ.).

[11] Petuhov V.A., Zhigachev A.l, Nazarova G.A. Veterinarnaja genetika s osnovami variacionnoj statistiki, Moskva.:
Agropromizdat, 1985, 309 s. (in Russ.).

[12] Bajmukanov D.A. Sharipov [.K., Bajmukanov A. 1 dr. Metodicheskoe rukovodstvo po izucheniju hromosom kariotipa
verbljudov v plemennyh reproduktorah, Almaty: Bastau, 2002, 32 s. (in Russ.).

[13] Patent RK na izobretenie Ne13840. Sposob prigotovlenija kul'tury lejkocitov dlja preparatov hromosom verbljudov.
Opubl. 15.08.2006, bjul. Ne§. (in Russ.).

[14] Plohinskij N.A. Biometrija, M., 1970, 367 s. (in Russ.).

—_ —_ ——_ — —

JUTEPATYPA

[1] UuCTpyKIms 110 COHUTUPOBKE BEPOIIOIOB MOPO/ OaKTPHAHOB U JIPOMEIAPOB ¢ OCHOBAMH INIEMEHHOI paGoThI, ACTaHa,
2001, 22 c.
[2] Trmodeer-Pecorckmit H.B., SI6mokoB A.B., ['motoB H.B. Ouepk yuenws o momymsim, M., 1973, 277 c.

[9] Hatent PK No 15886, Crmoco6 mpodeccopa batimykanoBa A. n baiimykanoBa J[.A. TI0 OIpeieNieHUIO KUBOM MACCHI
BepOmo1oB. Orryoi. 15.08.2008, Grom. Ne 8.

[10] Jlakoza M.W. BepGmrogoBoactso, M., 1953, 312 c.

[11] TleryxoB B.A., Kuraue A.U., HazapoBa I".A. BerepuHapHas reHeTHMKa ¢ OCHOBAMHM BapUallMOHHOW CTATHUCTHUKH,
Mocksa: Arponpomusjar, 1985, 309 c.

[12] Baitmyxano J[.A. IllapumoB M.K., baiimykanoB A. u jap. Merouueckoe PyKOBOJCTBO IO M3YUEHHIO XPOMOCOM
KaprOTHIIa BepOIIIOIOB B INIEMEHHBIX PelpoaykTopax, AnMarsl: bacray, 2002, 32 c.

[13] Tarent PK Ha uzoOperenue Nel3840, Crioco0 IIPUTOTOBIEHHUS KYJIHTYPHI JIEHKOIUTOB UL IIPETIApaTOB XPOMOCOM
BepOmo1oB. Orryoir. 15.08.2006, 6rom. Ne§.

[14] ITnoxunckuii H.A. buomerpust. M., 1970. 367 c.

— ] ——



ISSN 1991-3494 N 5. 2016

1. A. Baiimykanos', A. Baiivykanos®, M. Toxanor’, I0. A. FO.iaméaes*, JI. lomanos®

"Kasak Man skoHE MAJT a3IFBI FRUTBIMH-3¢PTTEY HHCTHTYTHL, Amvarsr, Kasakcran,

*®AQ, aybLT MApPy ANIBLTBIK SKAHYAPIAPHI KIHE KYCTAPBIHBIH THETHKATBIK KOPHI OOHMBIHITA XATBIKAPAIBIK SKCIIEPT,
M. Oye308 arbHAars OHTYCTIK Ka3aKcTaH MEMIEKETTIK YHHBEPCHTETIHIH « ATPOOHEPKICIT KemeHaepi
JKOHE Cy KOPIapsl mpoOaeManapsD» FBUIBIME- 3epTTey HHCTHTY TSI, [IIbiMKeHT, Ka3akcTas,

K. A. Tumups3eB aThIHaAFsI Peceli Menekertik Mockey aybin mapyanibiibIK akageMuscks, Mockey, Poccus,
°M. Byes0s arbiarsl OHTYCTiK KA3aKCTAH MEMJICKETTIiK YHHBEPCHTETIHIH JKOFAPHI Ay U MAPY ATTLLTBIK
FeUIBIMIAPEI MekTeO1, [ITsmvreHT, Kazakcran

OHTYCTIK-KA3ZAKCTAHABIK NOIIYJTANWAHBIH APOMEJAP TOBbIHA KATATBIH
TYUEJEPAIH CEJEKIUAJIBIK- TEHETHKAJBIK MOHUTOPHHI' HOTH/XEJIEPI

AnHOTAIMS. POTAanmsielk >Kynray apKbUIbl INBFAPBUFAH JPOMEAAPIBIH KA3aKCTAHIBIK IOILY JLIIHSICHIHBIH
JKaHA TCHOTHUNTEPI amFam peT 3eprreimi. OHTYCTIK KAa3aKCTAHABIK APOMEAAP TOOBI TYHCICPiHIH KAHA TCHCPALHA-
CBIHBIH TCHETHKAJIBIK OACBIMABLIBIFbI AHBIKTAJI/IBL.

XKana remepammsgarsl qpoMenap TYHENCpPiHIH XEMICTEHY Y3akKThiFbl 398 kyHHEH 445 KyHre nacHiH, OHbBIH
iminae F, (25%td, 25%kb, 50%kd) — 419,4+4,1 xyH, F3 (12,5%td, 62,5%kb, 25%kd) — 428,2+3,9 xyH, F4(56,25%td,
31,25%kb, 12,5%kd) — 418,8+4 4 xyH, F5 (28,1%td, 15,6%kb, 56,2%kd) xyH.

3epTTey HOTIKENEpl ApoMeaap KaHbI OACBIMIBLIBIFBI APTKAH CalibIH, OYFaH IMPOIOPIHOHANIBI CYT KYPaMbIH-
JIAFBI MaH KeJEMiHIH KeMH OaCTaWTBHIHIBIFBIH KepceTTl. byraH kepiciHie, ApomMeap KAHBIHBIH YIIECI apTKAH CAlbIH,
CYT KYPaMBIHIAFHI aKybI3 K03(puimenTi kepceTkimmi apra dacTaiasl.

AHCYIUIONATSHI 7Kacy ATAPBIHBIH TY3UIy JKHLNiri Kazak apomenapsr (11,2%) men apomenapabiy kaHA TeHEpa-
musacerHaa (10,9-13,7%) taza tykemvasl ApyanameH (15,3%) campICTBIpFaHAA TOMCH KCIICTiHI AHBIKTAIIBL, OYIT 63
KE3ETiHAC OYPBIHFBI 3ePTTEYIICP HOTIKEICPIHE CONKEC KEJIEII.

Kazak apomenapsr TyHenepiHaeTi MOMUILIOUATHI JKacy MANaphl TY3UIyiHiH opTama xwuimiri 2,8%, apomMenapabH
skaHa reHepaumackiHaa 1,8% - geH 2,9% neliin Kypaasl OHE OV Ta3a TYKBIMIBI ApyaHANIapMCH CANBICTHIPFAHAA
(3.,4%) HAKTHI TYPAC TOMCH OOJIIBL.

«BAMIIIUH» TOOGBHIAFE! IPOMEIAPIAPIAFI TCHETHKATBIK AyBITKYTHI (AHOMAIBIBI) JKACYIIATAPHIHBIH TY3iy
xuiniri F; 8,0+1,1%, «BAUKAXKBD» F; 5,.840,81%, «APJIAC» F, 8,4+1,4% sxone « CAHHAK Fs 7,3+0,95% Kypa-
el ToxipuOe OapbhICBIHIA ANBIHFAH HOTIDKEICP, APOMEAAPIBIH KaHA T€HEPAUMSCHIHBIH AChII TYKBIMIBIK KYHIbI-
JBEFBIHBIH JKOFAPBI CKCHIITIH, COHABIKTAH OHBI KA3aKCTAHHBIH OHTYCTIK OHIpiHAC Tapany OOJAIIAFBIHBIH 30P
CKCHJITIH KOPCCTECI.

Homuorceni mankoiiay. Kazakcran acbul TYKbIMABI OakrpuaHmap (Oip epkemTi TyHenep) »koHE apoMenap (eki
OpKEIITI TYHEIep) TYKbIMAAC oCipyiHe MYMKIHIIK OEpETiH OPTAIBIFEI OOJBIN TAOBLIA b, COHABIKTAH OJIAPIBIH apa-
CBIHIA OYJAHTACTHIPY KCH TAPAJFAH, SFHU OYIAHIAY IBIH TYPJIi HYCKAIApPhL.

Ocpl ke3re aeiH KasakcraHaars! TYHEIEPAIH TYP apaibIK OyJaHAAPHIHEIH TCHETUKAIBIK KOPBI 22 TCHEpalmsI
eai. CoHFBI JKBUTIAPH AMMACTHIpa (poTanma) OyIaHTACTHIPY OHiCiH KOJNOAHY apKeLIbl Ka3aKCTaHIBIK CCICKITHOHED-
JIep TapanbHAH APOMEIAPIbIH KaHA TCHOTUIITEP] IIBIFAPBLULIBL

Con cebenri amFam peT 3CPTTEY HBICAHBI PETIHAC amMacThipa (poramms) OVIAHZACTHIPY OJICIH KOJImaHA
OTHIPBII MIBFAPBIIFAH IPOMEIAPABIH JKAHA TCHOTHIITEP] TAHJAIT AJIBIH/IBL.

JKana remepanusizarsl ApoMeaap TyHeIepiHiH Oya3apIK MEp3iMiHIH Y3aKThIFEl 398 kKyHHEH 445 KyHre AeHiH co-
3b1IaabL, OHBIH immHAe F, (25%td, 25%kb, 50%kd) - 419,444, 1 kyH, F5 (12,5%td, 62,5%kb, 25%kd) - 428,2+3,9 kyH,
F4(56,25%td, 31,25%kb, 12,5%kd) - 418,8+4.4 xyH, F5(28,1%td, 15,6%kb, 56,2%kd) xyH.

Jpomenap cyTi KypambiHAarsl Mad memmiepi 4,2-4,5%, am akysei3 3,5-3,7% ayBITKHTBIHIBIFBI AHBIKTAIIBL
CoHZOBIKTAH, dp TYPJAlL T'CHEpANMAAAFrbl APOMENap TYHENepi aHANBIKTAPBIHBIH CYTI KypaMbBIHIAFBI MAall MCH aKybI3
KOJICMiH apTTHIPY OAFbITBIHAA OAFbITTHI TYPAE CYPHINTAY SKYMBICTAPBIH XKYPri3yre 30p MyMKiHIIKTEp O0ap. [Ipomenap
aHanbIkTapsl F (25%td, 25%kb, 50%kd) opra ecermen Toymirine 8,13+0,2 kr cyT Oepee, CYT KypaMbIHIAFbI MAH MEH
aKkys3 Memmepiepi tricinme 4,34+0,04% xone 3,54+0,03% acHreinae 0omaapl. O3 Ke3CeTiHAC AHATBIKTAPBIHEIH F3
(12,5%td, 62,5%kb, 25%kd) cyt enimmiari 6,13+0,3 xr, mait memuepi 4,49+0,05%, an akysi3asIsEs 3,60+0,02%
kypadgsl. F, Oyemmarer (56,25%td 31,25%kb, 12,5%kd) amamsikraper 7 afi OoffibIHA OpPTA CCCNMIICH MAMITBLIBIFBI
4,16%0,04% sxoHe aKys3sI 3,56+0,02% KypatiteiH 7,16+0,2 kT kememinaeri cyt Oeperni. Fs Oysmbmaars: (28,1%td,
15,6%kb, 56,2%kd) caypn TyHenepiHiH Toyiirine opra ecemicH 8,01+0,2 kxr cyT OepeTiHi, a1 OHBIH MAIIIBLIBIFBI
4,3740,06%, aKkys13abUIBIFEL 3,54+0,03% KypaHTHIHBI AHBIKTAJIIEL.

Tipine#t canmakrapsr OokbHIA 2 panrTel (525-600 xr) apomenapiapasiH 240 KyH CYTTEHY KE3CHIHAETI CYT
eniMaimri 1 panrtsr (600 Kr actam) >xoHC 3 paHITH (525 KT TOMCH) AHANBIKTAPFA KApaFraHIA INBIHAWBI TYPAC
(P<0.,01) 6acemm kememi. JKammsl agFaHma camMarbl 524-600 KT KENCTIH op TYPIL KAHIBLUIBIKTAPIAFHl JAPOMCAApP
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Tydiexepi 240 KyHOIK cyTTeHy Mep3imzepiHzae 1528,7 xr kem emec Tayapisl CyT Oepe amazasl, OHbIH imiuge Fs
(25%td, 25%kb, 50%kd) - 1939,1+41.2 xr, F5; (12,5%td, 62,5%kb, 25%kd) - 1528,7+£38,5 kr, F, (56,25%td,
31,25%kb, 12,5%kd) - 1649,2433.,8 xr, F5(28,1%td, 15,6%kb, 56,2%kd) - 1861,9+45 4 kr.

Canvarel OOWBIHIIA 2 PAHTKA KIPETIH aHANBIK TYHENEPl 6TE >KAKChl K6OCK KAaOIMECTTUINHE HE KEleadl JKOHE
OJIApAAH aNbIHFAH OOTaNap 63 TIPHIITiHIH OacTamkel KE3CHACPIHAE 6IMM-KITIMre a3 ymeIpaiiasl. EH GacThich
Oy1apabIH IMiHAC KAKETTI JKEIiH MIMHAIICPiHIH YIeci 0ack.

AHeynnouaTsl JKacyIIaNTapbIHBIH Maiaa 0oy >kuimiri Kazak apomenapsr (11,2%) men apoMemapapiH >kaHa
reacpammiceiaaa (10,9-13,7%) taza xaHael Apyaramapra (15,3%) xaparaHga TOMCHACY KEiIeHi >KOHC OYJT HOTH-
sKenep OyPBIHFBI KYPTI3UITCH 3epTTEYICpPACTi MAIIMETTEPIMEH COIKEC Kee.

[MomMmTonaTH KACY IMANAPBIHBIH Maiiaa 001y JKHLTIT Ka3aK JpoMeaapeiHaa opra ecemmcH 2,8%, TpoMeIapabH
skaHa reHepaumachiHaa 1,8% acu 2,9% apansFbiHaa Ke3aece i skoHe Oyt Tasza KaHael ApyaHanapra 3,4% kaparanzaa
JIONCTINL TYPAC TOMCHACY KCIICHI.

T eHETHKANBIK ayBITKYThI JKacymanapsissis ([eHAYX) Tysiny sxuiniri «BAUIIIMH» TOGBHIAFS ApoMeapIap-
narst F3 8,0+1,1%, «<BAMKAXDBI» F; 5,8+0,81%, «APJAC» F48,4+1,4% xone «CAHHAK) Fs7,3+0,95% Kypaabl
TaskipnOe OaphICBIHAA ANBIHFAH HOTIDKEIED, APOMEIAPABIH KAaHA TCHEPAIMSCHIHBIH AChIT TYKBIMIBIK KYHIbLIBFbI-
HBIH JKOFAPHI CKCHIITIH, COHABIKTAH OHBI Ka3aKCTAHHBIH OHTYCTIK OHipiHAC Tapaay OOIAIMAFBIHBIH 30P CKCHIITIH
KepceTeni.

Kopmuinoel. 3epTTeyAiH HETi3ri KAHAIBIFB AJIMACTHIPA IMAFBUIBICTHIPY APKBLUIBI IIBIFAPBUIFAH JIPOMEIAPIbIH
JKaHA TCHOTHINIHIH CYT OHIMAUITIHIH OachIM MYMKIHAITI >KOHC IUTOTCHCTHKAJBIK CTATYCHl AHBIKTAJIBL
«BAMIIIVH» F;, «BAUKAXBI» F;, «APJAC» F, sxone «CAHHAK» Fs apomenap TOOBIHBIH 6Cipy aiMAFbIHBIH
keHeroi, OHrycrik Kaszakctan o0IBICHIHAA OHIIPIICTIH TYHE CYTi OHAIPICiHIH apTysiHA MYMKiHIIK Ocpeni. Cemek-
IISUTBIK ACBIIJAHABIPY KYMBICTAPBIHAA KAPUTHITIK CTATYChl OCITiii >KaHyapiapAsl MakJamaHy, OJapIblH ypIak-
TapbIHAA >KOHC JKANIIBI AJFAHAA 9P TYPAl TCHOTHITCTI MOy TANUSIAPAA KYPCTIH IMTOTCHCTHKAJBIK ©3TCPICTCP
JcHTeHiH Oenmri Oip mopexkenc 00mkayra MyMKIHAIK Oepeni.

3epTTey HOTIOKCCIHAC aibiHFaH MojiMertepai OHrycTik KasakctaH OONBICHIHTAFBI apoMenap TYHEICpiH
eCipyMEH aHHABICATHIH OAPIIBIK APy ABbUIBIKTAPAA MTaHIaTaHy Fa YCHIHBUIABL.

Sepmmey HcyMulcmapbii KApACcuLIaHObipy Kosi. KazakcTaH pecyOIMKach! ay bl APy AIIbUIBIFBI MUHHCTPJIITI.

Kaporcvinanovipy mexemeciniy amot. JXIIC «Kazak Man mapyanibUIbEbl KSHE MAall a3bIFbl FHUTBIMH-3EPTTCY
HHCTHTYTBD?,

M. Oye3os arangarel OHTYCTiK KazakcTaH MEMIICKETTIK YHUBEPCHTETI «ATPOOHEPKAICIN KEMICHAEPI KOHE CY
KOPJAapbl MpoOIeMaIaps! FRIIBIMA-3CPTTEY HHCTHTYTHD).

Tyiiin ce3mep: apoMenap, TyHenep T'€HOTHNTEP], CYT MIBIFBIMBI, Tipl CaaMarbl, CYT MAHIBLUIBIFL, aKybI3 CYT-
TLTITI, JKCMICTCHY, KAPHOTHIL.

1. A. Baiimykanos', A. Baiimykanos®, M. Toxanor’, I0. A. FO.namGaes*, JI. lomanos®

"Kasaxckmit HayYHO-HCCIIEI0BATE TECKH HHCTHTYT JKHBOTHOBOJCTBA H KOPMOTIPOH3BOACTBA, AnMarkl, Kaszaxcran,
*®AQ, M KTy HAPOTHBIH SKCIIEPT IO TEHETHUECKAM PECYPCAM CeTbCKOXO3MHCTBEHHBIX JKHBOTHBIX M TITHII,
*Hay4Ho-HCCe I0BaTe IbCKHUi HHCTHTYT «IIpo6IeM arpoNpOMBIIIEHHOTO KOMILIEKCA H BOTHBIX PECYPCOB»

FOsxH0-Ka3axcTaHCKOTO TOCYAapCTBCHHOTO YHEBEpcHTETa HM. M. Aya3osa, LlIsmmkent, Kazaxcran,
*Poccuiickuit rOCY AAPCTBEHHBIA YHUBEPCUTET MOCKOBCKAS CEBCKOXO3IUCTBEHHAN AKaACMUS
m. K. A. Tumupszea, Mocksa, Poccns,
*BBICIIAA MKOA CEMbCKOXO3MICTBEHHBIX HAYK FOsKHO-KA3aXCTAHCKOTO TOCYIAPCTBEHHOTO YHUBEPCHTETA
nM. M. Ayazosa, [IIsmvkenT, Kazaxcran

CEJEKIMOHHO-TEHETHYECKHAI MOHUTOPUHI BEPBJIIONOB
I'PYTHIBI APOMEJAP 107KHO-KAZAXCTAHCKOMU INONTYJIALTUHA

Annotanus. Briepeeic n3yucHB! BEPOIFOIBI IPOMEAAPHI KA3aXCTAHCKOH MOMY A HOBBIX TCHOTHIIOB, BHIBC-
JICHHBIC MCTOIOM POTALMOHHOTO CKPCIIHBAHUA. Y CTAHOBJICHBI TCHCTHUCCKIH MMOTCHITHAI POy KTHBHOCTH BEPOIIFO-
JIOB TPYTITBI JPOMEIAP FOKHO — KA3aXCTAHCKOTO THIIA HOBOH TCHCPAIIIH.

JpoMeaapsl HOBOH I'€HEpALH UMEIOT MPOAOLKUTEIBLHOCT IUIOJAOHOIIEHUS OT 398 aHelt 10 445 aHei, B TOM
yucne Fy (25%td, 25%kb, 50%kd) - 419,4+4,1 aueit, F3 (12,5%td, 62,5%kb, 25%kd) - 428,2+3,9 aneit, F,(56,25%td,
31,25%kb, 12,5%kd) - 418,8+4.4 aueit, F5(28,1%td, 15,6%kb, 56,2%kd) areit.

PesyapTaTsl HCCACAOBAHUA MOKA3ANH, YTO C YBEIMYCHHEM J0TH KPOBHOCTH APOMEAAPOB MPOMOPLHOHATIBHO
YMEHBIIACTCA COACPKAHKE JKHpa B MOJIOKE. [10 Mepe yBeIHYeHHA AOIHM KPOBHOCTH APOMEJAPOB MOBBIIACTCA MOKA-
3aTeb OCTKOBOTO KO3(D(HITHCHTA MOIOKA.
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YCTaHOBIICHO, YTO YaCcTOTAa 00PAa30BaHMS AHCYIUIOMAHBIX KJICTOK Y BepOIIOAOB MOPOIBI KA3aXCKHU ApoMenap
(11,2%) u apomemapos HoBoH reHepaumu (10,9-13,7%) HWKE B CPaBHCHHH C YACTONOPOIHBIMH ApsaHa (15,3%),
YTO COTJIACYETCS C PAHEE MPOBEACHHBIMH HUCCIICIOBAHHAMH.

Yactota 00pa3oBaHHS MOJUILIOMAHBIX KJICTOK y BepOMIOAOB MOPOABI KA3aXCKHH OPOMEIap B CPEIHEM
cocraBun 2,8%, apoMeaapoB HOBOM reHepanuu oT 1,8% mo 2,9%, IT0 JOCTOBEPHO HIDKEC B CPABHCHHH C YHCTOTIO-
poxubiMu ApsaHa (3,4%).

Uactota 00pa3zoBaHUS TCHETHYECKH aHOMAnmbHBIX KiIeTOK (I'eHAK) cocrasmma y apoMenapos TpyIIibI
«BAUIIIHH» F; 8,0£1,1%, «<BAMKAXKBI» F; 5,8+0,81%, «APJIAC» F, 8.4+1.4% u «CAHHAK» Fs 7,340,95%.
TMony4yeHHBIC TAHHBIC CBUACTCIBCTBYIOT O BBICOKOM ILICMCHHOM CTAaTyCce APOMEIAPOB HOBOW T'CHEPALMH W TCPC-
MEKTUBAX €TO PACHPOCTpaHEeHHA Ha Fore Ka3axcraHa.

Kirodepnie cioBa: ApoMeaap, TCHOTHIIBI BEPOIIFOI0B, Y0 MOIOKA, )KHBAS MACCa, JKUPHOMOJIOYHOCTb, OeJIKO-
BOMOJIOYHOCTb. IJIOJOHOIICHAC, KAPHOTHIL

Caeaenus 00 aBTopax:

JacranbOek AcpuiOekoBmd baliMykaHOB — JOKTOP C.-X. HAyK, TJIABHBIH HAYYHBIH COTPYJHHK OTACIA KOHEBOA-
crBa TOO «Kazaxckuii HAyUHO-HCCIIC0OBATECIBCKAH HHCTHTYT >KHBOTHOBOJCTBA M KOPMOIIPOM3BOICTBA», AIIMATHI,
Kazaxcran; wreH-koppecnioHaeHT HarmonansHol akagemun Hayk PecryOmuku Kazaxcran.

E-mail: dbaimukanov(@mail.ru

AcpiBnOek baliMykaHOB — MEXIYHAPOIHBIA 3KCIEPT IO TCHETHHUECKHM PECYPCaM CElbCKOXO3IHCTBEHHBIX
SKABOTHBIX H ITHI DA O, TOKTOP CCNBCKOXO3IHCTBEHHBIX HAYK, TIPodeccop.

Mycarunna ToxaHOB — KAaHAMJAT CEJIBCKOXO3SAMCTBEHHBIX HAyK, AupekTop HayuHo-mccaeaoBaTenbCKui
uHCTUTYT «IIpo0eM arpomMpOMBINIICHHOTO KOMIIJIEKCA W BOJHBIX pecypcoB» HOkHO-Kazaxcranckoro rocymap-
CTBEHHOTO yHHBepcuTeTa UM. M. Ay330Ba, llIsiMrenT, Kazakcraw.

IOcymxan AprsikoBmd FOmnambaes — TOKTOpP CEIBCKOXOIMCTBEHHBIX HAyK, Ipodeccop, mekan (akyiprera
300TeXHHS U Omomorust Poccuiicknii rocyJapCTBEHHBIH YHUBEPCUTET MOCKOBCKAs CETBCKOXO3AHCTBEHHAS aKAICMHUS
m. K. A. Temmpssesa, Mocksa, Poccus.

Jayner Ackaponu/I0OIaHOB — KaHAWIAT CEIbCKOXO3IHCTBECHHBIX HAYK, CTAPHIMH IPEnoaaBareib «Bsicuas
IIKOJIA CETBCKOXO3IHCTBEHHBIX HAayK» FOkHO-Ka3aXCTaHCKOTO TOCYJApPCTBEHHOTO YHHBEpcHTeTa M. M. Ay3308Ba,
Iemmkent, Kazaxcran.




