
26

In the course of studies on the nature of feed digestibility and metabolism, the highest indicators
were noted in the 2 experimental group, the bulls from which surpassed their peers from the control and
1 experimental groups.
In the course of studies on the nature of feed digestibility and metabolism, the highest indicators were noted
in the 2 experimental group, the bulls from which surpassed their peers from the control and 1 experimental
groups in the digestion of dry matter by 1.89% and 0.55%, organic matter-by 2.36% and 0.69%, crude
protein-by 2.66% and 1.46%, crude fat-by 4.31% and 1.46%, crude fiber-by 3.31% and 1.43%, BEV-by
4.40% and 1.53%. The level of nitrogen, calcium and phosphorus balance was also higher in the bulls of the
2 experimental group, which received substandard chickpea grain: they exceeded their counterparts in
nitrogen deposition by 16.13% and 3.56%, calcium-by 2.07% and 0.84%, phosphorus-by 2.30% and 1.05%,
which also reflects the feasibility of using legumes. Hematological and clinical parameters were also at the
level of acceptable physiological norms. Based on the conducted studies, the positive effect of chickpeas on
the digestibility of feed and metabolism was established. Diets using leguminous crops (peas and chickpeas
of Volgograd selection) also not only provided the animals with nutrients, but also helped to strengthen the
physiological state and activate the reproductive abilities of bulls.
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CSSM66, TGLA ETH

- - n=214)
1 2 3 4 5 6 7 8 9 10 11

BM1818 258 262 264 266 268 270
n 18 109 30 96 17 92

0,042 0,313 0,075 0,259 0,040 0,271
ETH3 117 119 121 125 127

n 298 20 49 25 32
0,696 0,047 0,122 0,058 0,077

CSSM66 179 183 185 187 189 193 197 199 205
n 1 55 6 89 74 2 147 1 1

0,002 0,131 0,014 0,222 0,182 0,005 0,439 0,002 0,002
INRA23 200 202 206 208 216

n 14 46 165 123 18
0,033 0,107 0,530 0,287 0,043

ILSTS6 286 288 290 292 294 296 298 300
n 1 115 56 107 112 22 13 2

0,002 0,269 0,131 0,250 0,262 0,051 0,030 0,005
TGLA227 81 83 87 89 91 93 97

n 73 16 47 199 22 22 49
0,171 0,037 0,110 0,465 0,051 0,051 0,115

TGLA126 113 115 117 121 123
n 21 182 102 1 25

0,049 0,594 0,297 0,002 0,058
TGLA122 141 143 151 153 155 157 161 177 183 185

n 1 22 177 1 56 5 34 1 1 1
0,002 0,187 0,573 0,002 0,136 0,012 0,082 0,002 0,002 0,002

SPS115
240 248 252 254 256 260

n 1 199 38 160 3 27
0,002 0,465 0,089 0,374 0,007 0,063

ETH225
130 140 142 144 146 148 150

n 1 18 1 132 43 126 107
0,002 0,042 0,002 0,309 0,101 0,294 0,25

TGLA53
154 158 160 162 164 168 170 172 176 178 184

n 11 3 173 20 8 81 75 1 54 1 1
0,026 0,007 0,404 0,047 0,019 0,189 0,176 0,002 0,126 0,002 0,002

CSRM60
88 92 96 98 100 102 104 106

n 5 38 3 19 186 38 137 2
0,012 0,089 0,007 0,044 0,434 0,089 0,32 0,005

BM2113
125 127 131 133 135 137 139 141

n 101 7 1 90 94 27 92 16
0,236 0,016 0,002 0,21 0,22 0,063 0,215 0,038

BM1824
178 180 182 188

n 211 71 129 17
0,493 0,166 0,301 0,04

ETH10
215 217 219 221

n 26 247 53 102
0,061 0,577 0,124 0,238
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-
- (n=214)

STR-
(H ) (H ) (Fis) (C ) ( )

BM1818 0,753 0,692 0,081 0,247 4,041
ETH3 0,489 0,495 -0,013 0,511 1,958

CSSM66 0,707 0,748 -0,057 0,293 3,419
INRA23 0,622 0,640 -0,029 0,378 2,648
ILSTS6 0,776 0,743 0,042 0,224 4,460

TGLA227 0,723 0,762 -0,054 0,277 3,605
TGLA126 0,553 0,542 0,020 0,447 2,238
TGLA122 0,611 0,636 -0,040 0,389 2,573
SPS115 0,632 0,621 0,032 0,368 2,717
ETH225 0,744 0,729 0,020 0,256 3,906
TGLA53 0,751 0,780 -0,045 0,249 4,016
CSRM60 0,692 0,720 -0,040 0,308 3,247
BM2113 0,801 0,804 -0,004 0,199 5,025
BM1824 0,636 0,701 -0,094 0,364 2,747
ETH10 0,591 0,575 0,036 0,409 2,445

0,672 0,679 -0,010 0,328 3,270

- STR-

-

- BM1818, ILSTS6, TGLA126,
SPS115, ETH225, ETH

BM BM2113.
STR-

-
- STR-

- -

-
-



30

-

1. -
 2010. -3.

- - - -  245.
3. -

 2004. - . - -271.
4. Litt M., Luty J.A. A hypervariable microsatellite revealed by in vitro amplification of

a dinucleotide repeat within the cardiac muscle actin gene // American Journal of Human Genetics. - 1989. -
V. 44 (3). P. 397-401.

5. Tautz D. Hypervariability of simple sequences as a general source for polymorphic DNA markers
// Nucleic Acids Research. - 1989. V. 17 (16). - P. 6463-6471.

-
-

-
- 270 c.

1995. -

- 2016. - - -211.
-

characterization o
using ten microsatellite markers // Revista Colombiana de Ciencias Pecuarias. - 2010.  V. 23.  P. 283-291.

-
 2015.

- - -148.

-  2017. - -1 (166).
- -38.

BM2113, B
-

-
(
- -

3500 Genetic Analyzer 8-
Applied

Ho ),
Fis).

-

- -
- -

- -



31

- -

 0,672,
- -

-

RESUME
The article presents the results of the analysis of the genetic diversity of the Aberdeen Angus breed

for 15 loci of DNA microsatellites, including ETH3, INRA023, TGLA227, TGLA126, TGLA122, SPS115,
ETH225, TGLA53, BM2113, BM1824, ETH10, BM1818, CSSM66, ILSTS006 and CSRM60. Hair follicles
of 214 heads of cattle of the Aberdeen Angus breed (Aktobe region) were used as biological material for
research.

The aim of this work was to characterize the genetic structure of Aberdeen-Angus bull calves by
microsatellite STR loci.

Animals were genotyped by PCR, and amplification products were separated and detected
automatically by capillary electrophoresis using an 8-capillary 3500 Genetic Analyzer (Applied Biosystems,
USA). The decoding of graphical results was performed in the GeneMapper software, statistical processing

frequency of alleles, the level of polymorphism (Ae), the degree of observed (Ho) and expected
heterozygosity ( ), and the fixation index (Fis).

As a result of genotyping of Aberdeen Angus bull calves bred in the Aktobe region based on the
studied microsatellite loci, data were obtained that characterize the polymorphism of each of the markers.
103 alleles were identified for 15 microsatellite DNA loci in Aberdeen Angus bulls. The number of alleles in
the locus varied from 4 to 11. The most informative loci for the studied herd were those with the highest
number of alleles from 9 to 11 (CSSM66, TGLA122, TGLA53), and the least informative - with a minimum
of 4 to 6 (BM1818, ETH3, INRA23, TGLA126, SPS115, BM1824, and ETH10). The highest observed
heterozygosity was at the BM2113 locus (0,804), and the highest expected heterozygosity was also at the
BM2113 locus (0,801). The average level of observed heterozygosity was 0.679, the expected level was
0.672, and the fixation index was minus 0.010. Thus, the characteristic features of polymorphism for all the
studied indicators of the studied microsatellite loci of the Aberdeen Angus cattle DNA were revealed.
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