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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) — 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.

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 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; 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 — 5,840,81%, "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%.

—— |4 ——




ISSN 1991-3494 Ne5.2016

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 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; 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.

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 Research 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 yield 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 lena" 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%td, 50%kb) 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%kb,

(males) 0%Xkd)
emales)

Hybrid F3 (12,5%td, 62,5%kb, 25%kd) (females)

Figure 5 — Breeding scheme of "BAYKAZHY" F; (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 F4(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%Kkb, 12,5%kd) female (females)
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—
Kazakh Hybrid Fy
dromedary (56,25%td,
(males) 1,25%kb,
2,5%kd)
(females)

Hybrid Fs (28,1%td, 15,6%kb, 56,2%kd) (females)

Figure 9 — Breeding scheme of "SANNAK" F; Figure 10 — "SANNAK" F;
(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, o Lim
Kazakh Bactrian 50 443,5+5,1 6,1 425-465
Turkmen dromedary Arvana 20 415,7£2,4 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 4,2 399-435
"BAYKAZHY" F; (12,5%td, 62,5%kb, 25%kd) 50 4282439 39 422-445
"ARDAS" F4(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%Kkd) 20 415,9+3,7 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 (8) was 6.1 days.

Arvans have fruiting duration from 403 days to 438 days, an average of 415,7 + 2,4 days. The
average standard deviation (8) 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
yield, 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, £n=40)

. Dromedaries of generation
Months Traits
«BAISHIN» F3 «BAYKAZHY» F; «ARDAS»F,; | «SANNAK»F5
Daily milk yield, kg 8,6+0,3 6,5+0,2 7,8+0,3 8,7+0,2
April Fat content, % 4,3+0,05 4,5+0,06 4,2+0,06 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 6,4+0,2 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 6,3+0,3 7,5+0,3 8,5+0,3
June Fat content, % 4,3+0,08 4,440,06 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 6,0+0,2 7,1+0,2 7,3+0,2
July Fat content, % 4,340,02 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 5,5+0,3 6,5+0,3 7,0+0,3
August Fat content, % 4,4+0,05 4,5+0,07 4,1+0,06 4,4+0,05
Protein content, % 3,540,03 3,5+0,03 3,5+0,03 3,5+0,02
Daily milk yield, kg 8,1+0,3 6,2+0,4 6,6+0,2 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 6,0+0,2 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

Traits _Rank . Dromedary of generation
by live weight | wBAISHIN"F; | "BAYKAZHY"F; | "ARDAS'F, | "SANNAK'F;
1(600 >) 1683,7+42.4 1422,9+55,3 1562,8459,4 | 1576,0+62,8
ﬁillfcﬁfifn"’g 240 days 2(525-600) 1939,1+41,2 1528,7+38,5 1649,2433,8 | 1861,9+454
3(< 525) 1490,3+45,6 1372,4+45,8 1468,8+44.8 | 1380,2+45.5
1(600 >) 4,3120,03 4,5340,03 4,13+0,02 4,34+0,04
Fat content in milk, % 2(525-600) 4,33+0,04 4,52+0,05 4,11+0,04 4,32+0,06
3(< 525) 4,34+0,02 4,5240,03 4,12+0,02 4,330,03
1(600 >) 3,510,04 3,6020,03 3,5040,03 3,5240,03
Protein content in milk, % 2(525-600 3,5240,03 3,61+0,02 3,51+0,02 3,52+0,02
3(< 525) 3,5240,03 3,6140,03 3,5140,03 3,52+0,02
1(600 >) 1814,2453.5 1611,4+41,8 1613,6+58,6 | 1710,0+52,1
The yield of 4% milk 2(525-600) 2099,1451,9 1727,4+47,3 1694,6+53,7 | 2010,9+58.5
3(< 525) 1617,0+47,4 1550,8+45,6 1512,9450,4 | 1494,1457.3

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) - 1649,2 + 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

V) ) ) b
Shape of the udder, % 30 Tt 15.0 10.0 15.0
40 other 25,0 - 20,0
20 up to 2,5 30,0 5,0 20,0
25 2,550 20,0 60,5 30,0
The length of the dugs, sm 30 5.0:6.0 10,0 245 25.0
40 more than 6,0 40,0 10,0 25,0
75 steady developed 55,0 90,0 70,0
Quarters development 40 unsteady developed 45,0 10,0 30,0
101 conical 65,0 95,0 80,0
Shape of the udder 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 45,0 10,0 30,0

Cytogenetic traits 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.

Anecuploidy 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+0,21 1,5+0,18 0,8+0,05
Dromedary Arvan 15,3+0,12 3,4+0,21 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) 11,1£0,16 2,1£0,23 0,9+0,06
"BAYKAZHY" F; (12,5%td, 62,5%kb, 25%kd) 12,9+0,17 2,240,31 0,8+0,07
"ARDAS" F4(56,25%td, 31,25%kb, 12,5%kd) 13,7+0,13 2,9+0,39 1,1£0,05
"SANNAK" Fs(28,1%td, 15,6%kb, 56,2%kd) 11,3+0,09 1,84+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.

Polyploidy 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 aneuploid 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

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

Study of metaphase plates 1000 1000 1000 1000

I(:I((I))gecller(liumber of chromosomes (2n=74) 85.0+ 84,1+ 823+ 862+

11\1/1[(;2;1 number of chromosomes (2n=74) 86,8+ 84,1+ 82,3+ 86,0+

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 11,540,11 11,5+0,08 8,940,07
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 2,9+0,39 1,8+0,24
Heteroploidy 13,240,72 15,140,58 16,6+0,87 13,10,65
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 4,4+0,11 4,8+0,10
Physiological aneuploidy 6,1+0,32 10,1+0,38 9,34+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
;iif;?:gfy“k of ill-defined cells, 20,4+3,5 23,1427 24,5429 19,532
The genetic risk of ill-defined cells, in fact 14,1+2,6 15,9+1,7 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 aneuploidy is a genetic aneuploidy, which is twice number of hyperdiploid cells.
"BAISHIN" F3 5,0 £ 0,12% dromedary group’s genetic aneuploidy 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% 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 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) — 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 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 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.
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JI. A. Baiimykanos', A. Baiimykanos”, M. Toxanos®, 0. A. FOngaméaes®, JI. lomanos®

1Ka3a1< MaJl XKOHE MaJl a3bIFbl FRUIBIMU-3€PTTEY HHCTHTYTHI, AnMatsl, KazakcTan,

*®AO, aybil MAPyalIbUIBIK XKaHyapIapbl XKOHE KYCTAPIHBIH TeHETHKAIBIK KOPbI GOMBIHIIA XaIBIKAPATIBIK IKCIIEPT,
M. Oyesos arsiaarsl OrTyCTIK Ka3akcTaH MEMJIEKETTiK yHHBEPCHTETIHIH « ATPOOHEPKICIIT KeleHaepi
JKQHE Cy KopJiapbl poOiieMaiapb» FhIIBIMH- 3epTTey HHCTUTYTHI, LlIbiMKenT, KazakcTaH,

K. A. Tumupszes arsiHnarel Peceil MenekeTtik Mackey aybul IapyanibuibK akageMusicel, Mackey, Poccus,
°M. Dye30B atbiHarsl OHTYCTIK Ka3aKcTaH MeMJIEKETTiK yHUBEPCHTETIHIH KOFAPBI AL IIAPYaITbUIBIK
reuTBIMAApbI MekTeOi, IIpvMkenT, Kazakcran

OHTYCTIK-KA3AKCTAHBIK NOIIYJIANUAHBIH JIPOMEJIAP TOBbIHA KATATBIH
TYUEJIEPAIH CEJEKIUAJIBIK- TEHETUKAJIBIK MOHUTOPUHI" HOTU/KEJIEPI

AHHOTanusi. POTaunusuiblK JKynray apKbUIbl MIBIFAPBUIFAH JIPOMENApP/bIH Ka3aKCTAHMABIK MOIMYJISIUACHIHBIH
’KaHa TCHOTHITEpPl aiFarn per 3eprresgi. OHTYCTIK Ka3aKCTaHIBIK IPOMeaap TOObI TyHENEpiHiH KaHa TeHeparus-
CBIHBIH T€HETHUKAIIBIK OaChIMIBLUIBIFbI AHBIKTAJIIBI.

XKana renepauusgarbl qpoMenap TyHenepiHiH keMmicTeHy y3akTbiFbl 398 kyHHeH 445 KkyHre jeiliH, OHBIH
iminge F, (25%td, 25%kb, 50%kd) — 419,4+4,1 kyH, F; (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, Fs(28,1%td, 15,6%kb, 56,2%kd) xyH.

3epTTey HOTHXKENepl ApoMenap KaHbl OACBIMIBUIBIFEI APTKAH CalbIH, OYFaH MPOMOPIIMOHANIB CYT KYpaMbIH-
JIAFbI Mall KeJIEMIiHIH KeMHU 0acTalTHIHIBIFEIH KOPCETTI. byFaH KepiciHIe, ApoMeaap KaHBIHBIH YJIeci apTKaH CalbIH,
CYT KYpaMBbIHJIAFbI aKybI3 KO3(h(HUIMEHTI KopceTKili apTa OacTaiiibl.

AHEYIUIONATH KacyIIaTapblHBIH TY31UTY JKHLIIr Kazak apomenapsl (11,2%) MeH apoMenapablH KaHa TeHepa-
musiceraaa (10,9-13,7%) taza tykeimael Apyanamed (15,3%) canpICTBIpFaHIa TOMEH KENeTiHi aHBIKTAIAbBI, Oy e3
Ke3eriHzae OYpHIHFBI 3ePTTEYIep HOTIKEIEPiHe Coiikec KemeIi.

Kasak npomenapsl TyienepiHaeri MoJIUILIONATH KacyIanapsl TY3UTyiHiH opTaiua xuitiri 2,8%, apomenapabiH
*aHa renepanusceinaa 1,8% - nen 2,9% neiiin Kypaabl xoHe Oyl Taza TYKbIMJIbI ApyaHallapMeH CallbICThIpFaH/a
(3,4%) HaKTHI TYpAE TOMEH OOIIBI.

«BAMIINH» TOGBHIAFbI JpoMenapiapaarbl TeHETHKAIBIK aybITKYJIbI (AHOMAJIB/IbI) JKACYIIaJapbIHbIH TY31Ty
sxuiniri Fy 8,0+1,1%, « BAMKAXBI» F5 5,8+0,81%, «APIIAC» F, 8,4+1,4% sxone «CAHHAK» Fs 7,3+0,95% Kypa-
nel. ToxipuOe GapbIChIHIA albIHFAH HOTHIKEIED, IPOMEIAp/IblH JKaHa TeHEPAIMSICHIHBIH achUl TYKbIMIIBIK KYHIIbI-
JBIFBIHBIH JKOFaphl CKCHIITIH, COHABIKTAH OHBI Ka3aKCTaHHBIH OHTYCTIK OHIpiHIEC Tapaly OONalIarbIHBIH 30pD
EKeHJIITIH KepceTe/i.

Homuoiceni mangwpinay. Kazakcran acbul TYKbIMabl Oaktpuannap (0ip epkemri Tyienep) xaoHe npomenap (exi
OpKeIITi TyHenep) TYKbIMIAC ocipyiHe MYMKIHAIK OSpeTiH OpTaNBIFBl OO TaOBIIaIbI, COHABIKTAH OJapAbIH apa-
chiH/1a OyJaHIACTRIPY KEH TapaliFaH, SFHU OyIaHAay (bIH TYPJIi HYCKAJIaphl.

Ocpnl kesre neitin Kasakcranmgarsl TyHenepIiH TYp apaiblk OyIJaHIapBIHBIH TCHETHKAIBIK KOPHI 22 TeHeparus
eni. COHFBI JKbUIIAPBI aaMacTbipa (poraius) OyAaHIACThIPY SICIH KOJIaHy apKbLibl Ka3akCTaHABIK CeNeKIMOHep-
Jiep TapanblHaH IPOMEIap IblH KaHa TeHOTUNTEP] HIBIFAPbUI/IbI.

Con cebenti ajram per 3epTTey HbICaHbl peTiHAE anMacTeipa (poraumsi) OyJaHAACTHIPY SAICIH KOJJaHa
OTBIPBII HIbIFapblIFaH APpOMCEIAap/AblH KaHa FeHOTl/IHTepi TaHAall aJIbIHABI.

JKana reneparmsiarsl [poMenap Tyienepidia 0yas3apik Mep3iMiHiH y3akThirbl 398 kyHHEH 445 KyHTe ACHiH Co-
3pUTaBI, OHBIH iminae Fp (25%td, 25%kb, 50%kd) - 419,4+4,1 kyH, F; (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 kyn, F5(28,1%td, 15,6%kb, 56,2%kd) kyH.

Jpomenap cyti KypambiHaarel maid memmepi 4,2-4,5%, an axysi3 3,5-3,7% ayBITKUTBIHIBIFEl aHBIKTAJIBI.
CoHJbIKTaH, 9p TYpPJi IeHepalMsiarbl JpoMeaap Tyielepi aHaNbIKTApbIHBIH CYTI KypaMbIHIAFbl Mail MEH aKybI3
KeJIEMiH apTThIpy OaFbITHIHIA OAFBITTHI TYpAE CYPHINITAY KYMBICTapBIH XKYPri3yre 30p MyMKiHAIKTEep Oap. Apomenap
aHanbIKTapsl Fp (25%td, 25%kb, 50%kd) opta ecenmen toymirine 8,13+0,2 kr cyT 6epce, CYT KypaMbIHIAFbl Mal MEH
aKybI3 meuttiepiepi tuicinmre 4,34+0,04% xone 3,54+0,03% nenreitinge Oosaapl. O3 Ke3erinie aHaJbIKTapbiHbIH Fj
(12,5%td, 62,5%kb, 25%kd) cyr enimainri 6,13+0,3 kr, maii memniuepi 4,49+0,05%, an akyb3asuibFsl 3,60+0,02%
Kypaitnsl. F4 Oybimarst (56,25%td 31,25%kb, 12,5%kd) ananbikrapsl 7 ait GoiiblHa opTa €CENIeH MaiIbUIbIFbI
4,16+0,04% xoHe akyb3bl 3,56+0,02% kypaiiteia 7,16+0,2 kr xeneminmeri cyt Oepeni. Fs Oysiabiagars: (28,1%td,
15,6%kb, 56,2%kd) caysin TyienepiniH ToyJirine opta ecemnmeH 8,01+0,2 kr cyT OepeTiHi, al OHBIH MaiJIbLIBIFbI
4,37+0,06%, akyb13abu1bIFs! 3,54+0,03% KypalThIHBI aHBIKTAJIIBL.

Tipine#t caamakrapsl OoiibiHma 2 panrtsl (525-600 kr) npomenapnapabie 240 KYH CYTTeHY Ke3€HIHJIEri CyT
eHiMainiri 1 panrtel (600 xr acram) >xkoHe 3 panrTel (525 Kr TeMeH) aHaJbIKTapra KaparaHla IIbIHAWBI Typhe
(P<0,01) Oaceim kemeni. XKammer anranma canmarbsl 524-600 Kr KenleTiH op TYpil KaHABUIBIKTApIaFbl JApoMernap




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Tyiienepi 240 KyHAIK cyTTeHy Mep3iMmaepinme 1528,7 kr kem emec Tayapibl cyT Oepe amamsl, oHbIH imiHme F,
(25%td, 25%kb, 50%kd) - 1939,1+41,2 kr, F; (12,5%td, 62,5%kb, 25%kd) - 1528,7+£38,5 xr, F4 (56,25%td,
31,25%kb, 12,5%kd) - 1649,2+33,8 xr, F;5(28,1%td, 15,6%kb, 56,2%kd) - 1861,9+45 4 k.

Canmarsl OoO¥bIHIIIA 2 paHTKa KIpETiH aHAJBIK Tyhelepi oTe jKakChl KOOSK KaOIIeTTLTIriHe e KeJemdl jKoHE
oJlapaH aJblHFaH OOTajgap ©3 TIPUILTCIHIH 0acTamKel Ke3CHICPIHAC OIiM-XKIiTiMre a3 yiublpaiiabl. EH GacThICHI
OyJIapAbIH IIIiHIE KAKETTI KeJIiH MIHIUIePIiHiH yiaeci 6achim.

AHEYIUIOUATH KacylIaJapblHbIH Maiaa 0oy >kuimiri kKaszak mpomenapbl (11,2%) MeH apomenapiblH jkaHa
rerepanusaceiaaa (10,9-13,7%) tasza xauael Apyananapra (15,3%) kaparaHga TOMEHICY Keleli jkKoHe OyJl HOTH-
xKeJiep OYPBIHFBI XKYPTI3UIreH 3epTTeyIepaeri MAIIMETTEPIMEH COMKeC Kee.

[MomumruronaTe kacymanapbIHbIH Maiiga 00y KUUTIT Ka3ak ApoMeaapbiHa opTa ecerreH 2,8%, IpoMenap by
’kaHa rerepanmsceia 1,8% nen 2,9% apanbIiFbiHIa Ke3aece i skoHe OyIT Ta3a KaHael ApyaHanapra 3,4% kaparanna
JIoJIeN Al TYpAE TOMEHCY KeJeIl.

['eHeTHKABIK aybITKYIIbI sKacymanapsiubie, ([eHAX) Ty3iny sxuiniri «BAVIIH» ToGbIHAaF! ApOMenapiap-
narsl Fs 8,0+1,1%, «<BAMKAXbBI» F; 5,8+0,81%, «APJAC» F, 8,4+1,4% xone «CAHHAK» F57,3+0,95% xypansr.
Toxipube OapbICHIHIA aNBIHFAH HOTIDKENEP, IpOMeIapblH jKaHa TeHEPAIMSICHIHBIH aChT TYKBIMIBIK KYHIBLIBIFBI-
HBIH JKOFapbl €KEHIITiH, COHJIBIKTaH OHbl Ka3akcTaHHBIH OHTYCTIK OHIpiH/E Tapaiy OoallaFbHbIH 30p €KeHIITiH
KepceTe/i.

Kopmuinowsi. 3epTTeyaiH HETi3ri ’KaHAIBIFBI aIMacThIPa IAFBUIBICTHIPY apKBUIBI INBIFAPBUIFAH IpOMENapIbIH
’KaHa TCHOTHUIIHIH CYT OHIMIUINCIHIH 0achlM MYMKIHIIIT »OHE IMTOTCHETHUKAJIBIK CTATyChl aAHBIKTAJIIBL.
«BAUIINH» F;, «BAﬁKA)KbI» F3;, «<APIIAC» F, xxone «CAHHAK» Fs npomenap TOOBIHBIH ©cCipy aliMarbIHBIH
keHerol, OHTycTik KazakcTan oOJbICBIHIA OHAIPIIETIH Tyie CcyTi OHIIpICiHIH apTyblHa MYMKiHIIK Oepeni. Cenek-
IMUSUTBIK, ACBULIAHIBIPY JKYMBICTAPBIHIA KAPUTHIITIK CTAaTyChl OCNTLI KaHyapiapAbl MaifanaHy, OoJlapJblH YpIiakK-
TapbIHIa JKOHE JKaJIbl aJFaHNa Op TYPJI T€HOTHUNTET MOMYJSAUsUIapla XKYPETiH IIUTOTCHETUKAIBIK ©3repicTep
neHreitin oenrini Oip mopexene Oomkayra MYMKIHAIK Oeperi.

3eprrey HoTIKeciHme ambiHFaH Mamimertepni OHTycrik KaszakctaH OONBICHIHIAFBI IpoMmenap TyHelepiH
ecipyMeH aifHaIbICaTBIH OapIIBIK MIapyallbUIBIKTapAa NaiJaaHyFa YCHIHBUTAIB.

3epmmey ocymvicmapuin Kapoicbiianowipy ko3i. Kazakcran pecy0Onnukachl aybul MapyalibUIbiFbl MUHUCTPIIITI.

Kapoicvinanovipy mexemeciniy amor. JXUIC «Kazak Man mapyalibUTBIFBl JKOHE Mall a3bIFbl FBUIBIMU-3EPTTEY
HHCTUTYTHI»;

M. Oye3oB atangarbl OHTYCTiIK KazakcTaH MEMIIEKETTIK YHUBEPCUTETI « ATpOOHEPKACill KEeLIeHIEPl KoHe Cy
KOpJ1apsl po0JIeMaapsl FEUIBIMUA-3EPTTCY HHCTHTYTHIY.

Tyiiin ce3mep: npomenap, Tyilenep reHOTUNTEPI, CYT LIBIFBIMBI, Tipi CajJMaFrbl, CYT MaWJIBUIBIFbI, aKybI3 CYT-
TLJIr, )KEMICTEHY, KapUOTHIL.

JI. A. Baiimykanos', A. Baiimykanos”, M. Toxanos®, 0. A. FOngaméaes®, JI. lomanos’

'Kasaxckuii HayqHO-MCCIIe[0BATENBCKUIT HHCTUTYT KHBOTHOBOJCTBA H KOPMOIIPOM3BOACTBA, AMaThl, Kasaxcran,
2DAO, MEXAYHApPOIHBIN SKCIEPT 10 FTEHETUUECKUM PECYPCAM CEIbCKOXO035HCTBEHHBIX )KUBOTHBIX U MITHULL,

3 Hayuno-uccnenoBarensckuil HHCTUTYT «IIpobieM arpornpoMBIIIIIECHHOTO KOMIUIEKCA M BOJAHBIX PECYPCOBY
IOxH0-Ka3axcranckoro rocyapcTBeHHOT0 yHUBepcuTeTa uM. M. Aya3oBa, llIsmvkenT, Kazaxcras,
*Poccuiickuii roCyJ1JapCTBEHHbIN YHUBEpCUTET MOCKOBCKas CEIbCKOXO03IUCTBEHHAS aKa1eMUs
uM. K. A. Tumupsizea, Mocksa, Poccus,

*BhicIiast MKOJIa CeTbCKOX03AHCTBEHHBIX HayK FOkHO0-Ka3aXcTaHCKOro rocy1apcTBEHHOrO YHHBEPCHTETA
uM. M. Aya3oBa, llIsimkent, Kazaxctan

CEJIEKIIMOHHO-TEHETUYECKHI MOHUTOPHUHI" BEPEJIIOJIOB
T'PYIIIIBI IPOMEJIAP IO)KHO-KA3AXCTAHCKOM MONY.JISAAIUUA

AHHoTanusi. BriepBbie n3y4yeHbl BepOIIOIbl JPOMEIaphl Ka3aXCTAHCKOM OIS HOBBIX T€HOTHUIIOB, BBIBE-
JICHHBIE METOJIOM POTAIIMOHHOTO CKPEIINBAHUS. Y CTAHOBIICHBI TEHETHYECKHIH MTOTEHIIHAJ IIPOIYKTHBHOCTH BEpOIIIO-
JIOB TPYTITBI JpOMeaap F0KHO — Ka3aXCTAaHCKOTO THIIA HOBOW T€HEPaITiH.

JpomMenapbl HOBOI TeHepalui UMEIOT MPOJOJKUTEILHOCTD TUIOAOHOIIeHUs oT 398 aHeit no 445 nHeil, B ToM
yucine F, (25%td, 25%kb, 50%kd) - 419,4+4,1 nueit, F; (12,5%td, 62,5%kb, 25%kd) - 428,2+3,9 nuei, F4(56,25%td,
31,25%kb, 12,5%kd) - 418,8+4,4 nueit, F5(28,1%td, 15,6%kb, 56,2%kd) nuei.

PesynbraThl McciaeqOBaHMS MMOKa3ajiM, YTO C YBEIWYEHHEM JOJIM KPOBHOCTH JIPOMENAPOB IMPOMOPIMOHAIEHO
YMEHBILIAETCs CoZIepKaHue XKKupa B MoJioke. [1o Mepe yBeIM4YeHus! 10JIM KPOBHOCTH JPOMEAAPOB IOBBIIIACTCS TTOKa-
3aTelb 0eJIKOBOro K03 GHULIMEeHTa MOJIOKA.
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YCTaHOBIIEHO, YTO YacToTa 00pa30BaHUs aHEYIIOMIHBIX KIETOK y BEpOIIOI0B MOPOABI Ka3aXxCKUil JpoMenap
(11,2%) u npomenapos HoBo# rerepanun (10,9-13,7%) Hike B cpaBHEHHH C 4ucTONOpoAHBIME ApBaHa (15,3%),
YTO COIJIACYETCs C PaHEE MPOBEACHHBIMU HCCIICIOBAHMSIMU.

YacTtora 00pa3oBaHMsA MOJUIUIOWAHBIX KIETOK Y BEpOIIONOB MOPOABI Ka3aXCKUH IOpoMenap B CpeIHEM
cocraBul 2,8%, apoMenapoB HOBOI rerepannu oT 1,8% mo 2,9%, 94TO 1OCTOBEPHO HIDKE B CPABHEHUH C YUCTOIO-
pomasiMu ApBana (3,4%).

Yacrora oOpa3oBaHusi reHermdeckn aHoManbHbIX KieTtok (I'eHAK) cocraBmia y napomenapoB TpyIIibl
«BAUIINH» F; 8,0+1,1%, «BAVIKAXbI» F; 5,8+0,81%, «APJJAC» F4 8,4+1,4% nu « CAHHAK» F5 7,3+£0,95%.
[TonyueHHble naHHBIE CBUJIETEIBLCTBYIOT O BBICOKOM IJIEMEHHOM CTaTyce JPOMEAApOB HOBOM IeHepaluu U mepc-
NEeKTHBaX ero pacrnpocTpaHeHus Ha rore Kazaxcrana.

KitroueBble cii0Ba: 1pomenap, FeHOTHITBI BEpOIIIOI0B, Y0 MOJIOKa, KMBasi Macca, >KUPHOMOJIOYHOCTb, O€JIKO-
BOMOJIOYHOCTb. TUIOJJOHOIIEHHE, KAPHOTHII.

CaeneHust 00 aBTOpax:

JHacranbex AcpuiOexkoBud baiitMykaHOB — TOKTOp C.-X. HayK, TVIABHBIA HAYYHBIH COTPYAHHK OT/IENIa KOHEBOJ-
ctBa TOO «Kazaxckuif HAy9HO-HUCCIIEAOBATEIBLCKIUI WHCTUTYT JKUBOTHOBOJCTBA M KOPMOIIPOHM3BOACTBAY», AJIMATHI,
Kazaxcran; unen-koppecrnonnentT HanronansHO# akanemun Hayk PecyOonuku Ka3axcras.

E-mail: dbaimukanov@mail.ru

AcpiBOex baliMykaHOB — MEXIyHapOAHBIM SKCHEPT IO TEHETHYECKHM pPecypcaM CelbCKOXO3IHCTBEHHBIX
*UBOTHBIX U nTULl PAO, IOKTOp CENbCKOXO3IHCTBEHHBIX HayK, Ipodeccop.

Mycatuiuia ToxaHOB — KaHIMAAT CENbCKOXO3AHCTBEHHBIX HayK, AuMpekTop HaydHo-mccienoBaTenbCKuii
nHCcTUTYT «[IpoGiieM arpomnpoMBIIIIEHHOr0 KOMIUIEKCAa M BOIHBIX pecypcoB» HOkHo-KazaxcraHckoro rocypap-
CTBEHHOTO yHHBepcuTeTa UM. M. Aya3osa, [IIsimkenT, Kazakcran.

IOcymxan ApteikoBuy IOnnambaeB — TOKTOp CENbCKOXO3IHCTBEHHBIX HAyK, Mpodeccop, JeKkaH (akyabTeTa
300TexHHMs ¥ Ononorust Poccuiicknii rocyjapcTBeHHbIH yHUBEpCHTET MOCKOBCKAs CEIbCKOXO03IHCTBEHHAS aKaIeMus
M. K. A. Tumupszesa, Mocksa, Poccusi.

Hayner AckapoBuu/lolaHOB — KaHAMJAT CEIbCKOXO3AMCTBEHHBIX HAayK, CTapLIMi mpenoaaBaTesb «Bbiciias
IIKOJIa CeThCKOXO3AUCTBEHHBIX Hayk» FOkHO-KaszaxcraHckoro rocymapcTBEHHOTO YHUBepcuTeTa UM. M. Aya30Ba,
IIemvkenT, Kazaxcran.
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