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PRESERVATION OF THE GENE POOL, INCREASING THE NUMBER AND 
DEVELOPMENT OF THE PRODUCTIVITY POTENTIAL OF BREEDING CATTLE

OF DOMESTIC BREEDS IN KAZAKHSTAN

Abstract. In the southeast of the Republic of Kazakhstan, one of the zoned breeds of cattle 
is considered Alatau breed of milk and meat production direction.    To develop breeding program 
for working with the breed, the basic task was to organize a system of reliable pedigree accounting 
with the subsequent analysis of the state of cow productivity. So, during the 2 years we covered 
nearly all the farms involved in breeding pedigree cattle Alatau breed for conducting monthly 
monitoring of each individual milking, milk sampling, followed by analysis and recording of all 
received raw data in the information-analytical system. The results of the unloading of the collected 
pedigree data for the entire population of the Alatau breed showed the following results: of 1664 
cows whose data were obtained from the IAS base, 81.4% had complete information for 305 days 
of lactation. It was also found that out of the total number of cattle covered, 1355 cows received the 
status of the active part of the population, the average milk yield of which was 5039 kg of milk with 
a fat content of 3.85% and protein of 3.18%.   The article discusses the results of studies of the 
current status and prospects for further development of the gene pool of the domestic Aulie-Ata 
breed of dairy cattle of Kazakhstan.   According to the results of studies, the need for further 
breeding and breeding work with the herd to improve the gene pool and comprehensive 
zootechnical measures to maintain and increase the number of highly productive livestock, as well 
as to increase the competitiveness of the domestic Aulie-Ata breed among other breeds of dairy 
cattle in Kazakhstan, was noted. At present, in the cattle breeding of Kazakhstan, they are engaged 
in the breeding of 5 main breeds: the Kazakh white-headed and auliekol (bred in the republic when 
the USSR was) and imported on import - Aberdeen-Angus, Charolais and Aubrac. Of the entire 
meat stock, the largest share is held by domestic (Kazakh white-headed and auliekol) breeds. Of the 
total breeding herd of beef cattle (758,3  thousand heads), they account for 300 thousand heads or 
55.0%.  Along with this, close attention should be paid to preserving the gene pool and accelerated 
development of domestic beef cattle of the Kazakh white-headed and auliekol breeds. The materials 
cited in the article contain the results of studies performed in the leading breeding herds of the basic 
farms in the Kazakh white-headed (Klyuchevoe LLP) and Auliekol (AF Dievskaya) breeds. To 
increase the genetic diversity and expand the structure of breeding herds, the selection of new 
genotypes, obtained both with purebred breeding and with the “introductory” crossbreeding of the 
domestic livestock of domestic beef cattle with imported producers of Hereford (Kazakh white-
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headed) and Charolese (auliekol) breeds, is recommended. The selection of lines was laid on 
crossbred (Kazakh white-headed x Hereford) producers Victor, Ayvon, Tud, McKoy and Ts.Speed, 
as well as crosses from Charolese bulls with Auliekol queens - Chevalier and Shustryi.

Key words. Alatau breed, aulieatinsky, Kazakh white-headed, Auliekol, gene pool, 
selection, productivity. 
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(n=1355) I (n=326) II (n=582) (n=447)
m Cv Cv Cv Cv

5039±29 21,3 5500±60 19,6 5308±
42 19,1 4934±

45 19,6

3,85±0,01 7,6 3,82±0,02 9,1 3,87±
0,01 6,5 3,79±

0,01 7,7

3,18±0,01 11,3 3,25±0,02 9,5 3,30±
0,01 7,5 3,22±

0,01 8,7

 192 
- 

– -

-

[10]. 
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1
211 14 59 128 10
63 4 17 31 11
70 8 11 28 23
48 3 13 20 12
29 4 6 9 10
421 33 106 216 66

n

- 
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70,0

[13,14]. 

n n
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INBREEDING AND HOMOZYGOSSITY IN DAIRY CATTLE BREEDING IN THE 
MOSCOW REGION - INTERPRETATION IN THE LIGHT OF GENOMIC 

INFORMATION

Abstract. A genetic and population study aimed at finding the most optimal calculation 
option for controlling inbreeding and the level of homozygosity was carried out on the example of 
sires of the Holstein and Black-and-White breeds used in the dairy cattle population of the Moscow 
region. The object of the research was sires of the black-and-white breed (7 heads), the Holstein 
breed of the red-and-white color (13 heads), the Holstein breed of the black-and-white color (333 
heads), the total number of 353 belonging to the breeding organizations of the Moscow region. The 
entire array of data was ranked into groups, the formation criterion of which was the possibility of 
the most informative visualization of changes in the genomic inbreeding index and homozygosity as 
the inbreeding coefficient increased. Starting from outbred individuals in group I, the next step in 
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1% Fx continues until group V, i.e. limit-recommended values of the inbreeding index for linear 
breeding. The subsequent VI and VII groups are due to the inclusion of the remaining animals in the 
sample of individuals theoretically susceptible to inbreeding depression. Data analysis shows that 
with the increase in the coefficient of inbreeding based on the pedigree, from 0% in the first to 
12.50% in group VII, the level of homozygosity increases in parallel in the case of using 12 STR 
markers, where groups I and V (Ca = 28.6-
from group VII with a homozygosity level of 40.6%. The regression coefficient in this calculation is 
positive (R=0.013) and significantly significant. The 9 STR results show a wave-like increase in 
homozygosity. The interrelation of variables is estimated by means of Spearman's nonparametric 
correlation coefficient (rs). The rank correlation coefficient reflects genetic dependencies (it is a 
genetic correlation coefficient), since it is calculated on the basis of genomic information. There 

FROH. A positive weak 
Fx and Ca12 reflects the main dependencies. The 

relationship between Fx and Ca9 is positive, but not significantly significant. The score calculated 
from ROH is more accurate because it is based on realized genomic data. Genotyping by SNP
markers, with further analysis of ROH patterns, will help achieve the desired indicators of milk 
production and reproduction, as well as avoid the negative manifestation of a high level of 
homozygosity due to precise control of the latter when modeling the breeding process.

Key words: inbreeding, homozygosity, homozygosity patterns, genomic inbreeding, 
Holstein breed.

—

—
—

-

-

SNP SNP

SNP [5-7].
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-
-

- -
-

- -
- 0,009; 

- 

8%. (p<0,001).   

- -

n Na Ne Ho He Na

333 5,111±0,455 4,079±0,464 0,725±0,027 0,729±0,030 9,111±0,935
13 4,667±0,471 3,770±0,447 0,708±0,043 0,701±0,039 6,333±0,882
7 4,333±0,500 3,433±0,366 0,705±0,062 0,677±0.042 5,111±0,351

Ne - - -
.

(principal coordinates analysis) - 

- -
-
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Fst

-
-

k k=4 (k

- 

-
- -
- -

k=4.

STR I V
Ca=28.6-

 STR

- 

(Fx)
n Fx FROH Ca9 Ca12

1 2 3 4 5 6
I) 0,00 92 0.000±0.000 0.061±0.003 0.305±0.014 0.286±0.013 
II) 0,00-0.98 212 0.306±0.022 0.066±0.002 0.300±0.010 0.279±0.009
III) 0.20-0.98 120 0.054±0.023* 0.069±0.002 0.296±0.014 0.274±0.014 

IV) 1.03-1.97 54 1.600±0.035***/*** 0.072±0.004* 0.292±0.020 0.275±0.020 

I) 0,00 92 0.000±0.000 0.061±0.003 0.305±0.014 0.286±0.013 

VI) 4.01-6.69 16 4.769±0.221***/***

/***/***
0.109±0.008***/***

/*** 0.326±0.031 0.334±0.030 

VII) 7.03-
12.50 10 7.918±0.526***/***

/***/***/***
0.120±0.013***/***

/*** 0.367±0.055 0.406±0.04*/**/

**/*
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1 2 3 4 5 6
R 353 - 0.009 0.006 0.013

rs - - 0.443 0.034 0.106

R – * ** *** -

Fx –

FROH –
Ca – Ca12 Ca9
rs –
/ * -

/ */ *-

/ */ */ *-
/ */ */ */ *-

Fx FROH
Fx Fx

-

- -

ROH
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INFLUENCE OF BULLS AND BLOODY BY IMPROVING BREED ON THE 
PRODUCTIVE LONGEVITY OF COWS

Abstract. One of the main conditions for increasing the efficiency of dairy cattle breeding is 
to increase the duration of the economic use of highly productive cows, while along with optimizing 
the conditions for feeding and keeping animals, the genetic component should be taken into 
account, namely the influence of breed, conditional bloodlines, linear affiliation, bulls. The aim of 
the research was to determine the influence of genetic factors on the productive longevity of cows. 
The indicators of lifelong use of cows of the Ukrainian Black-and-White dairy breed were analyzed 
depending on the influence of sires and conditional bloodlines for the Holstein breed: 50.0-62.5; 
62.6-75.0; 75.1-87.5; 87.6-93.8 and 100%. It was found that sires had a significant impact on the 
duration of use and lifelong milk production of cows. The cows obtained from the bull Polarsten 
47941 were characterized by the greatest productive longevity. The results of the research indicate 
that in the process of absorbing the increase in the conditional blood level of the improving breed in 
animals, milk productivity also increased over the entire period of their use. The minimum level of 
indicators of lifelong milk productivity, respectively, had cows with the lowest conditional 
bloodlines for the Holstein breed - 50.0-62.5%. The data obtained can be taken into account when 
working with dairy cattle, aimed at increasing the terms of its use by breeding techniques.

Key words: dairy cattle, productive longevity
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50,0-62,5; 62,6-75,0; 75,1-87,5; 87,6-

- 

1704
2232±195
1261±19,4
3,13±0,047

18102±315,1
3,88±0,008
723,0±13,24

7,3±0,07
13,9±0,07

5-6-

- 
  

50,0-62,5 62,6-75,0 75,1-87,5 87,6-93,8 100
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COMPARISON OF BREEDING VALUES OF SIMMENTAL SIRES
IN VARIOUS LEVEL OF MANGEMENT

Abstract. Studies aimed at compare the sire’s breeding value estimation on individual traits 
of dairy productivity of daughters and by their multiple traits for the population Simmental cattle at 
different levels of genetic resources management have been conducted. 215 bulls were tested by 
progeny in five regions of the Russian Federation. The BLUP model previously developed by the 
authors was used to assess the breeding value of sires for single traits of progeny. The model was 
characterized by the minimum equation error. On the basis of previously calculated breeding and 
genetic parameters (variant and covariant components) of milk productivity traits, weight 
coefficients were calculated and selection index equations were developed to evaluate sires in 
regional populations and at the breed level. When forming bull sire’s groups (10 top sires) at the 
“breed-region” management level, it was found that genotypes with the highest genetic values by 
complex estimation of milk productivity are often not used for genetic improvement of livestock in 
certain regions. When forming the selection group of bull sires, the most effective selection of sires 
was based on the selection index at the breed level, its average value was +13.5 economic units.

Key words: Simmental cattle breed, sires, estimation breeding value, level management of 
breed, selection index  
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BLUP

y= +HYS+b1Ak+Sj+eijk, 
y – 

–
HYS – - -
Ak – 
b1 –

Sj – -
eijk – 

-

I=
b1 1+ b2 2+ b3 3+ b4 4+ b5 5 I – 

b1-5 – 
1-5 –

b1=1; b2=3; b3= 20; b4=4; b5=60. 
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-
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- - BLUP

-
-

-
-

-

,

- , % %

215 92,2 11,6 57,0 0,801 -3,21 0,00 -0,07 0,00 -
0,10

-
24 75,8 10,8 35,9 0,747 +7,31 0,00 -0,38 0,00 -

0,39
-

95 62,8 9,5 43,1 0,781 -0,61 0,00 -0,03 0,00 +0,0
7

32 40,0 7,2 20,7 0,704 +43,9
6 -0,02 +1,0

6 0,00 +1,1
0

53 75,6 10,8 54,8 0,808 -
50,36 0,00 -1,89 0,00 -

1,09

74 69,0 7,2 49,1 0,767 -
14,40 0,00 -0,77 -0,01 -

1,03

-

– 2 4). 
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CHARACTERISTICS OF SKINS OF GOBS OF DIFFERENT ORIGIN

Abstract. The article presents the results of the evaluation of the commodity and 
technological qualities of the skins of bulls of different origin and the chemical composition of the 
skin from the skins. The object of research: the skin and skin of crossbreeds of Aberdeen-Angus × 
Kalmyk, Aberdeen-Angus × red steppe and purebred calves of the Kalmyk breed. The largest mass 
of paired hides was characterized by raw materials obtained from crossbreed young animals 
obtained as a result of crossing Aberdeen-Angus bulls with Kalmyk cows, which amounted to 32,8 
kg, which is more than the values of Kalmyk individuals by 3,0 kg or 10,1% (P>0,95). The 
crossbreeds on the red steppe basis occupied an intermediate position according to the analyzed 
indicator with a value of 31,2 kg. Longer and wider skin measurements were found in Aberdeen-
Angus × Kalmyk crossbreeds on average 19,1 and 17,2 dm, respectively, which is higher than the 
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corresponding indicators of other groups. At the same time, the maximum differences were 
recorded in comparison with the values of young Kalmyk breed – by 0,7 and 0,9 dm. As a result, 
the largest area of skins was distinguished by crossbreeds of the Aberdeen-Angus × Kalmyk 
genotype – 328,8 dm2, whose superiority over peers of the Aberdeen-Angus × red steppe genotype 
was 14,4 dm2, Kalmyk – 28,8 dm2. Purebred and crossbred bulls of meat breeds were characterized 
by a greater thickness of skins, regardless of the place of capture. A higher content of fat and 
minnow matter in the skins was found in half-blooded Aberdeen-Angus × Kalmyk crossbreeds.

Key words: hide, leather, bulls, genotype, commodity properties, chemical composition. 
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- mx)

I II III
439,6±2,18 428,2±2,45 413,1±1,38
32,8±0,81 31,2±1,26 29,8±0,65

7,5 7,3 7,2

2

19,1±0,58
17,2±0,37
328,8±17,2

18,8±0,62
16,7±0,58
314,4±21,3

18,4±0,49
16,3±0,32

300,0±13,8

5,6±0,25
3,4±0,14
5,4±0,19

5,0±0,28
2,8±0,14
5,1±0,12

5,4±0,19
3,3±0,12
5,5±0,14

-

-

–
- – 2

- 2 – 2.

- - – 0,5-
– 0,3-

- mx)

I II III
10,8±0,31 12,1±0,37 11,2±0,56
4,3±0,25 3,3±0,19 3,9±0,19
7,3±0,19 6,9±0,14 7,0±0,18
51,3±1,37 47,6±1,24 50,2±1,17
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MANIFESTATION OF CELLULAR AND HUMORAL IMMUNITY OF PUREBRED 
AND CROSSBRED STEERS IN THE CONDITIONS OF THE "STEPPE" BREEDING 

FARM OF THE KABARDINO-BALKAR REPUBLIC

Abstract. The research is devoted to the study of the natural "nonspecific" resistance of red 
steppe bulls and their half-blooded Hereford peers, raised according to beef production technologies 
adopted in dairy and beef cattle breeding. 4 groups of steers with 5 heads each were formed: 1 
control – red steppe breed (KS), 2 control – crossbreeds of the genotype ½ KS + ½ G (Hereford), 
grown according to the beef production technology adopted in dairy cattle breeding, 1 experimental 
– KS, 2 experimental – ½ KS + ½ G, grown according to the technology of beef cattle breeding.
The analysis of the immunity indicators of newborn calves of different origins indicates that there 
are no differences between the groups. However, starting from the age of 3 months, differences in 
indicators of humoral and cellular immunity between experimental groups of calves increase and to 
a greater extent due to differences in the technology of their cultivation. So, at this age, the values 
of the bactericidal activity of the blood serum of individuals of the experimental groups were higher 
than those of their peers of the control groups by 1,8-2,5% (differences are significant when 
comparing crossbred groups at the level of P>0,95), lysozyme – by 1,1-2,0% (differences are 
significant when comparing crossbred groups at the level of P>0,95), phagocytic activity of 
neutrophils – by 2,4-2,5% (differences are significant when comparing purebred red steppe groups 
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at the level of P>0,95). As a result, by the end of fattening (18 months) the maximum values of the 
humoral reactivity link were distinguished by the bulls of the experimental groups, in which the 
bactericidal activity of blood serum was higher than the values of the control groups by an average 
of 2,5-3,2%, lysozyme – by 1,7-2,3% (P>0,95). According to the level of phagocytosis, the 
advantage is also on the side of the experimental groups of bulls – by 3,8-6,1% (P>0,95-0,99).

Key words: bulls, red steppe, crossbreeds with herefords, cultivation technology, immunity.
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30,6±0,76 29,8±0,74 30,2±0,84 30,5±0,37

2,6±0,13 2,5±0,10 2,4±0,10 2,6±0,10
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80,5±0,65 82,3±1,33 83,1±0,84 84,2±1,28

24,2±0,35 24,7±0,42 25,6±0,47 26,4±0,36

47,6±1,25 47,2±1,16 51,8±1,03 54,0±1,15

72,6±0,77 74,2±1,31 75,1±1,01 77,4±1,41

22,2±0,51 22,7±0,48 23,9±0,49 25,0±0,58

43,2±0,98 43,6±1,00 47,0±1,30 49,7±1,18
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1% 

THE USE OF GALLOWAY ROCK IN THE MOUNTAIN ZONE

Abstract.  The article presents the results of growing young animals of different genotypes 
in the mountainous zone of Dagestan, obtained from crossing Caucasian brown cows with 
Galloway breed producers. It was found that at 6 months, the advantage in live weight of crossbred 
youngsters from the Galloway breed was 10 kg or 8.4%. Crossbred animals had a high growth rate. 
At the age of 18 months, animals of the II experimental group reached a live weight of 338.4 kg, 
compared to 307.4 kg of purebred Caucasian brown cattle. The advantage of crossbred animals was 

crossbreeds were also distinguished by high rates of average daily gains of 11,8%, in addition, they 
had significant differences in body size. The use of Galloway bulls of foreign breeding has a 
positive effect on increasing the meat productivity of crossbred young animals in mountainous 
areas.

Key words: breed, Galloway, Caucasian brown, crossbreeds, live weight, average daily 
gain. 
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6 119,3±3,11 129,3±2,46**
12 220,2±4,80 237,0±4,43**
15 251,4±5,11 277,4±5,20**
18 307,4±5,00 338,4±5,10***

 – 
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0,001).
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GROWTH AND DEVELOPMENT OF HEIFERS OF KALMYK BEEF CATTLE

Abstract. The article presents the results of growing heifers of Kalmyk cattle of different 
birth seasons using the technology of beef cattle breeding "cow calf". It was found that at the age of 
8 months, heifers of the winter birth season reached a live weight of 188.8 kg and exceeded their 
peers by 14.4 kg or 8.3%, the difference is statistically significant at (P <0.01). At 15 months of 
age, heifers of the second experimental group exceeded the first control group by 20.5kg or 7.5% 
with a significant difference (P<0.01). At the age of 18 months, heifers of the winter birth season 
retained a high growth rate, they had a live weight of 351.8 kg, and animals from the experimental 
group 326.8 kg, respectively. The advantage of the animals of the second experimental group was 
24.9 kg or 7.6% at (P <0.001). During the entire growing period, heifers of the winter birth season 
exceeded the average daily growth of heifers of the spring birth period by 49 grams or 8.4%. 
Physiological indicators in animals of both groups were within the physiological norm, however, 
some advantage was in favor of heifers of the first experimental group.

Key words: breed, Kalmyk, heifers, live weight, average daily gain.
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23,5± 0,73 23,2±0,65
8 174,4 ±2,52 188,8±3,62**

12 235,8 ±4,45 253,4±3,96**
15 274,5±4,52 295,0±4,36**
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2).

- 

0 - 8 629 ±9 690 ±17**
8 -12 511   ±16 538 ±22

12 -15 430   ± 8 462±11**
15 -18 581 ± 15 630 ± 24***
0 - 18 556 602

100 108,3
- - 

 8-

12-
-

- 

3).

- 

8 -
6,65 ±3,05 6,76±2,29

09 7,08±1,65 7, 12±0, 87
123,3±13,1 123,5±13,6

12 -
6,63±2,75 6,69 ±2,63

9 7,06±1,33 7,10±1,39
123,0±10,1 123,2 ± 11,3

15-
6,59±2,47 6,62±3,05

9 7,04±1,19 7,07±2,01
119,4 ±2,34 121,1±1,64

18-
6,68±1,87 6,79±1,64

9 7,11±1,23 7,17±1,19
121,3 ±0,45 123,7±0,38
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DETERMINATION OF ORGANOLEPTIC INDICATORS AND FODDER 
QUALITY CLASS IN BEEF CATTLE GROWING

Abstract. The article presents the results of determining the organoleptic indicators and the 
quality class of rump hay and goat's rue haylage grown in the conditions of the peasant farm 
Yamaletdinov A.R. Kiginsky district of the Republic of Bashkortostan.

Key words: feed, hay, haylage, organoleptic evaluation, quality class, beef cattle, diet.
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INFLUENCE OF THE CHEMICAL COMPOSITION OF FORAGES ON THE 
CONTENT OF MICROELEMENTS IN THE BLOOD AND MILK OF LACTATING 

COWS, BLOOD MORPHO-BIOCHEMICAL INDICATORS

Abstract. The article presents the results of assessing the effect of the chemical composition 
of feed on the morpho-biochemical parameters of blood and the content of trace elements in the 
blood and milk of lactating cows under the conditions of Khanif Valiev LLC, Dyurtyulinsky district 
of the Republic of Bashkortostan. 

Key words: diet, trace elements, cow, nutritional value, premix, morpho-biochemical 
parameters, blood, milk.
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Baytril

METHODS OF TREATMENT OF MASTITIS OF COWS

Abstract. Treatment of serous mastitis of cows is carried out by a complex method. The 
treatment regimen includes the use of antibiotics, local and substitution therapy. When choosing an 
antibiotic, the decisive factor is the period of use of milk after treatment. Baytril 10% had a 100% 
therapeutic effect and is recommended for the treatment of mastitis in cows.

Key words: mastitis, cows, milk quality, antibiotic.
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Prevention-N-B-
– Prevention-N-E.

-
N-

-N-B- – Prevention-N-

OPPORTUNITIES TO USE IMMUNOSTIMULANTS IN THE PREVENTION AND 
TREATMENT OF COW MASTITIS

Abstract. The article shows the expediency of using immunostimulants in the prevention 
and treatment of cow mastitis. It was found that the treatment of cow mastitis with the Prevention-
N-E biopreparation was more effective than the homeopathic preparation Mastinol. The results of 
production studies have shown that the use of immunostimulants is an important link in the system 
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of prevention and treatment of cow mastitis. Thus, in the prevention of cow mastitis, Prevention-N-
B-S demonstrated the most pronounced corresponding effect from among the tested 
biopreparations, and in the treatment of mastitis – Prevention-N-E.

Key words: cows, mastitis, immunotropic agents, prevention.
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FEED ADDITIVE TO INCREASE THE PRODUCTIVITY OF COWS

Abstract. It was found that the use of nitrogen-containing feed additive "Optigen II" in the 
diets of dairy cows at a dose of 100 g/head increases their productivity by 4.8%, improves the 
physical and chemical properties of milk. According to quality indicators, the milk of cows of the 
experimental group differed in the content of dry matter by 0.5%, SOMO - by 0.2%, fat-by 0.11 
0,%, protein-by 0.26%.Feeding a feed additive increases the level of total protein in the blood of 
experimental animals compared to control by 24%, hemoglobin by 14%, glucose by 28%. In cows 
receiving Optigen II, the urea content in the blood serum was lower by 13.16% compared to control 
animals. The content of enterococci in the samples of the experimental group was 104. A large 
value of the chewing index in experimental cows (by 3%) in comparison with control cows 
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indicated that they had a better intensity of digestion processes. The introduction of the "Optigen II" 
additive into the diet of cows of the experimental group allowed to reduce the amount of undigested 
feed particles, especially long particles of coarse feed, which indicates a positive effect of "Optigen 
II" on fermentation in the rumen. The content of mold fungi in the experimental samples of the 
gastrointestinal tract is minimal and corresponds to the threshold of sensitivity of the method, and in 
the control samples – 3 orders of magnitude higher. Opportunistic enterobacteria (representatives of 
the genera Klebsiella, Enterobacter, Hafnia, Serratia, Proteus, Morganella, Providencia, Citrobacter, 
etc.) were not detected. The exclusion of sunflower cake from the diet when introducing a nitrogen-
containing additive did not lead to a significant change in the composition of milk and contributed 
to additional income from its sale in the amount of 906 rubles/head. The experimental data obtained 
allow us to recommend the use of the feed additive "Optigen II" in the diets of lactating cows at a 
dose of 100 ml/head daily. 

Key words: feed additive, cows, productivity, blood biochemistry, milk, efficiency 
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EFFICIENCY OF APPLICATION OF PROTEIN HYDROLYZATE
OF ANIMAL ORIGIN FOR CALF DYSPEPPSY

Abstract. The effectiveness of the use of an injectable form of protein hydrolyzate of animal 
origin in the complex treatment of calf dyspepsia was studied. It has been shown that the 
introduction of a hydrolyzate in the early stages of the development of the disease makes it possible 
to prevent the development of dyspepsia, while increasing the safety of young animals and 
increasing the average daily weight gain.

Key words: protein hydrolyzate, dyspepsia, protein deficiency, clinical condition. 
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HEMATOPOIESIS OF NEWBORN CALVES UNDER THE INFLUENCE OF
BIOLOGICAL PRODUCTS

Abstract. We have investigated the effectiveness of the developed complex preparation 
Bovistim-K in enhancing the colostral immunity of calves. The morphological parameters of the 
blood of newborn calves, whose mothers had three injections of the drug, were studied. It was 
revealed that preparations based on the polysaccharide complex of yeast cells in combination with 
beta-carotene can significantly increase important blood parameters, namely the level of
hemoglobin, erythrocytes. Analysis of the leukocyte formula made it possible to determine the 
presence of developing adaptive reactions in newborn calves with the greatest success in animals in 
the experimental group. 

Key words: cows, calves, immunoprophylaxis, Bovistim-K, hematopoiesis. 
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ANALYSIS OF THE INTENSITY OF GROWTH AND LIVE WEIGHT OF
BLACK-AND-WHITE BULLS, DEPENDING ON THE TYPE OF PHYSIQUE 

FORMED AT THE AGE OF 18 MONTHS

Abstract. the type of physique of cattle is determined depending on age changes. The 
conducted studies allowed to identify reserves of increase of meat productivity of cattle, which can 
be used for further increase of profitability of the industry. In the course of research, it has been 
found that it is advisable to use medium- and high-build black-and-white bulls to increase beef 
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production. By pre-pubescent age (18 months), bulls with high and medium build indices were up 
to 100% above their low-build peers: 3.6% and 2.03.2% and 0.2% respectively.

Key words: bulls, physique index.
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721,7±28,9 10,5 736,7±25,0 9,3 754,5±17,2 9,1

130,6±0,6*** 1,3 126,7±0,7 1,6 123,4±0,3 1,1
122,5±1,3 3,1 124,3±1,2 2,9 125,8±0,5* 1,5

68,8±0,6 2,7 69,0±0,5 2,4 69,2±0,6 3,2
49,7±0,8 4,4 49,3±0,5 2,9 49,1±0,3 2,8
44,3±0,9 5,6 44,0±0,5 3,4 44,7±0,4 3,5
86,9±0,8 2,5 87,1±1,0 3,3 89,7±0,4** 1,7

18,8±0,3 4,2 19,1±0,3 4,9 19,0±0,3 5,9
0,412±0,002 1,4 0,426±0,002 1,2 0,440±0,001 0,7

0,01 0,001***

-

0,001

2,6% ( 0,05 0,01
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–

n 18/34 25/47 10/19
m Cv,% m Cv,% m Cv,%

186,2±4,0 6,1 190,2±1,9 3,1 188,3±2,3 4,8
856,6±22,0 7,3 878,4±10,7 3,6 867,9±12,4 5,7
92,7±0,8 2,5 91,7±0,6 21,1 92,4±0,4 1,7
95,1±0,5 2,2 96,3±1,1 3,5 98,5±1,1* 3,1
51,3±0,7 3,9 49,3±0,6 4,0 49,8±0,6 4,7
36,7±0,8 5,9 36,0±0,5 3,9 35,3±0,5 5,2
33,5±0,5 3,8 34,5±0,7 6,2 34,7±0,5 6,1
65,6±1,0 4,3 67,6±1,1 4,8 65,0±0,5 3,2

16,2±0,2 3,3 16,4±0,2 4,3 16,4±0,2 4,2
0,455±0,002 2,2 0,463±0,002* 1,4 0,458±0,005 3,1

0,001***

-

–

n 18/34 25/47 10/19
m Cv,% m Cv,% m Cv,%

320,6±13,6 12,0 306,7±4,1 4,0 318,9±2,2 2,7
746,5±90,1 34,0 646,9±28,9 13,4 725,7±17,6 9,7

102,3±0,8 2,2 104,1±0,8 2,4 106,0±0,7* 2,8
102,8±0,4 1,7 103,6±0,7 2,0 103,2±0,9 2,5

52,8±0,7 3,9 51,3±0,6 3,8 52,9±0,5 4,1
41,2±1,1 7,5 40,2±1,0 7,7 40,0±0,3 3,6
36,5±0,4 3,4 37,8±0,5 4,1 36,9±0,4 4,6
75,0±0,9 3,2 73,1±0,8 3,3 73,1±0,4 2,1

17,3±0,4 2,6 17,8±0,2 3,6 17,6±0,1 3,2
0,430±0,002 2,3 0,441±0,003 2,1 0,4447±0,004* 2,6

0,001***
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-

-

:

THE EFFECTIVENESS OF THE USE OF BIOTECHNOLOGICAL FEED 
ADDITIVES IN ORDER TO INCREASE THE SYNTHESIS AND QUALITY

OF COW MILK

Abstract. Studies have established that along with the biological role of a balanced diet of 
animals the normal microbiota of the gastrointestinal tract is of great importance, the deficiency of 
which negatively affects many functions of the body. Against this background, dysbacteriosis is 
formed in animals, natural resistance and productivity are reduced. The optimal way to solve this 
problem is the inclusion of probiotics and prebiotics in the feed composition.

Key words: probiotics, microelements, intestinal microbiocenosis, bifidobacteria, 
lactobacilli, antioxidants, microbiota.

-

-



157

-

-
- 

.

- 

-

,

.

-

. 

- 

- - 

-

-



158

-

-

-

–
–

-

–



159

- 

1- 2-
72,39 ± 0,91 73,86 ± 1,07 74,54 ± 0,65
74,06 ± 0,62 75,56 ± 0,84 76,11 ± 0,65
63,46 ± 0,78 65,25 ± 1,10 66,18 ± 0,56*
61,51 ± 0,60 63,76 ± 0,99 64,89 ± 1,67
54,01 ± 0,65 55,90 ± 0,32 56,74 ± 0,63*
84,84 ± 1,05 86,06 ± 1,07 86,34 ± 0,90

- -
–

–
– – –

-
-

- -

-

- 

1- 2-

3475,3 ± 92,88 3695,6 ± 121,59 3764,3 ± 116,67 

- 3486,2 ± 91,99 3737,9 ± 119,53 3823,88 ± 98,60*
, % 4,01 ± 0,06 4,08 ± 0,04 4,11 ± 0,06
, % 3,30 ± 0,09 3,39 ± 0,10 3,41 ± 0,06

139,55 ± 3,86 150,64 ± 4,82 154,54 ± 3,67*
114,94 ± 3,07 125,39± 5,92 128,28 ± 3,35*

-
– 6.0  
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-

1 2 3 4 5 6
Au 0.00023 0.00028 0.00021 0.00011 0.00021 0.00035 0.00004
Br 5.2 4.6 5.0 4.7 4.9 4.0 4.6
Ca 115 72 120 89 65 72 62
Co 0.00028 0.00031 0.00047 0.00031 0.00030 0.00031 0.00033
Cr 0.038 0.031 0.032 0.037 0.034 0.032 0.026
Fe 418 420 390 460 435 430 475
Hg 0.0048 0.0024 0.0036 0.0045 0.0035 0.0052 0.0065
K 1480 1050 920 1100 1300 1080 1690
Na 2460 2640 3260 2230 2680 2570 1990
Rb 2 1.5 1.7 1.8 1.8 1.6 2.7
Sb 0.0051 0.0062 0.0022 0.0061 0.0061 0.0053 0.0047
Sc 0.0043 0.0028 0.0024 0.0045 0.0035 0.0047 0.075
Se 0.12 0.18 0.11 0.14 0.21 0.21 0.27
Zn 5.2 3.7 3.6 5.3 5.1 4.8 6.5

-
- –

-
-

-
-
-

-
-

-
- -

-

-

1.

-

-65- -46- -79- -60-
-59- -55-8 - -48- -40-70.
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.

PROVISION OF MICROCLIMATE IN CERTAIN TECHNOLOGICAL ZONES OF 
DAIRY FARMS AND COMPLEXES

Abstract. The article presents materials on the study of the impact of various structural, 
volume-planning, technological and technical solutions of dairy farms and complexes of various 
sizes on the formation of microclimate in certain technological zones of cowsheds. The creation of 
comfortable life support conditions for animals is possible only if the construction solutions of 
livestock premises provide for the use of effective ventilation means and building materials that 
correspond to the climatic zone of the farm location in terms of thermal engineering qualities.

Key wordss: cattle, comfort, keeping animals, microclimate.
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24,2 31,6 23,6 20,6
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(2018). Uncertainty in the measurement of indoor temperature and humidity in naturally ventilated 
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Meroprijatija po stabilizacii mikroklimata v zhivotnovodcheskih pomeshhenijah v zharkih 
pogodnyh uslovijah [Measures to stabilize the microclimate in livestock rooms in hot weather]. 
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COMPARATIVE EVALUATION OF RUBBER-CORD COVERINGS OF 
INDIVIDUAL BOXES FOR RESTING COWS WITH LOOSE MAINTENANCE

Abstract. The results of a comparative evaluation of various variants of rubber-cord 
coatings of domestic production for the floor of individual boxes in the conditions of industrial milk 
production technology are presented. It has been established that the investigated variants of 
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rubber–cord plates manufactured by JSC Belshina meet the basic zoohygenic requirements - they 
provide a warm, dry, clean and soft lair for comfortable rest of cows in an unheated cowshed. 

Key wordss: cattle, maintenance, dairy farm, production technology, rubber-cord coatings.
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–

-
– – –

–

-

-7% – -10% - 

- –
4,4% – – 7,7% – -5,2- -6,7% - 

:

THE EFFECT OF THE FEED ENZYME PREPARATION "KORMOMIX" ON THE 
QUALITY OF DIGESTION OF NUTRIENTS AND THE USE OF ENERGY IN THE DIETS 

OF YOUNG CATTLE ON FATTENING

Abstract. As a result of research, it was found that the use of the enzyme preparation 
"Kormomix" at a dose of 0.1% as part of the compound feed KR-3 has a positive effect on the 
digestibility of nutrients in the diet, contributing to its increase by 1-7% and the use of nitrogen by 
10%. The inclusion of the enzyme preparation "Kormomix" in the compound feed when raising 
steers for meat activates metabolic processes in the body of animals, as evidenced by the morpho-
biochemical composition of the blood. At the same time, the concentration of total protein increases 
by 4.4%, hemoglobin – by 7.7%, calcium – by 5.2 and phosphorus – by 6.7%. 

Key wordss: enzyme preparation, digestibility, blood parameters, fattening, Feed mix. 
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Trichoderma viride
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Aspergillus awamori
3.

-

-

-
-

1 -

63,3±1,2 68,1±1,8
66,5±1,1 70,5±1,7
70,9±1,1 74,2±1,9
73,3±3,8 74,0±2,8
68,4±3,0 72,1±1,0
52,8±1,5 59,6±2,9

– – – -

2 –

111,62 114,10
35,14 31,74
76,48 82,35
31,52 35,86
44,96 46,50

40 41
59 56
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- 

35,85 33,34
31,78 26,68
4,07 6,66
0,03 0,03
4,04 6,62
11 20
99 99

18,57 18,97
13,56 12,16
5,01 6,81
0,04 0,05
4,97 6,77
27 36
99 99

4 - 

108,58 108,7
31,96 31,95
9,06 8,83
2,43 2,36
56,57 56,88

21,54 21,66

11,88 12,14
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–

– -

8,7±0,38 9,37±0,20
12 6,16±0,55 6,55±0,41

9 8,4±2,03 8,0±2,56
64,97±0,16 67,83±2,21
2,48±0,23 2,61±0,38
1,49±0,23 1,59±0,07
380±11,5 353±6,7
4,7±0,02 4,1±0,02
1,42±0,06 1,54±0,05
0,78±0,08 1,01±0,16
24,0±4,0 24,0±4,61
1,57±0,34 1,73±0,22

-

-

- –

-
– – – –
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SELECTION AND SELECTION OF BULLS FOR INSEMINATION OF THE 
MATERIAL POPULATION OF RED DANISH BREED COWS IMPORTED TO BELARUS

Abstract. An important and decisive role in increasing the genetic potential of the 
productive and exterior qualities of animals, as you know, belongs to the leading bulls, therefore, 
breeders should consider the rational use of the most valuable of them as their main task. The sire 
can be seen as a vehicle for the transmission of genetic information from one generation of cows to 
the next. The selection of sires for breeding is the most complex process in cattle breeding. Only 
careful selection and evaluation of producers in terms of their ability to transfer desirable 
economically useful traits will ensure the positive dynamics of the breeding process.

Key words: cattle, genealogical complex, breeding value, red Danish breed, red dairy cattle, 
selection, selection, sire.

 

2]. 

.

-

-

-
- -

-

-
-

-

-
-

-



181

- 
- 
- 
- 

- 

-
- 
- 
-

-

-
- 

– –
–

- 

-

- -

-
RZG

- - 
-

NTM (Nordic Total Merit

TMI (Total Merit Index
  

–



182

– - 6,69%.

-

–
-

TMI, %
35,92 23,54
9,15 22,56
9,16 15,66
3,87 3,76

- 0,53
12,68 13,87
7,39 5,95
6,69 -
2,47 4,02
2,11 2,18
3,87 0,35
3,52 7,16
2,11 -
1,06 0,42
100 100

RZKm

-

.
-

-
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-

– -

- -

Storflor 12027 14.12.2017 43 Onstad 11819 25.05.2015 

Klopstad 12068 11.09.2018 32 Rudland 11865 30.11.2015 -

Silde 11999 02.09.2017 32 Vik 11471 30.07.2012 

Maurstad 12009 24.09.2017 31 Sitje 11655 27.07.2013 

Hustad 11817 08.04.2015 22 Reitan 2 11033 10.04.2010 -
Gran11904 29.07.2016 22 Roen 11690 13.01.2014 -
Skodje 11904 11.10.2017 22 Sundlien 11773 29.09.2014 -
Kolbu 11872 21.02.2016 21 Saur 11572 30.01.2013 -
Steine 11873 02.03.2016 21 Sitje 11655 27.07.2013 -
Orvos 11829 20.07.2015 19 Dahle 10801 24.07.2007 -
Straumsnes 11807 23.01.2015 11 Sandstad 10965 03.10.2008 -

-

gRed 
– 

-

-
-
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– -

- -

VR Thiago 
37535 01.10.2013 35 VR Tuomi 

46003 28.09.2010

VR Violin 
99891 30.10.2017 29 VR Viljar 47674 15.01.2016

VR Usva 
48089 02.05.2018 30 VR Utu 47730 16.04.2016

VR Vilperi 
48035 10.12.2017 30 VR Viljar 47674 15.01.2016

VR Vimo 
38094 12.12.2017 30 VR Viljar 47674 15.01.2016

VR Vario 
48180 16.07.2018 31 VR Viljar 47674 15.01.2016 -

VR Farnam 
38142 29.06.2018 29 VR Filur 37887 17.03.2016

VR Azer 
38091 27.12.2017 28 VR Abraham 

37850 28.12.2015 -

VR Futari 
47607 19.09.2015 26 VR Faabeli 

46980 04.06.2013 -

VR Hello 
48128 01.07.2018 24 VR Hashtag 

47818 04.09.2016

VR Vigil P 
38100 22.02.2018 22 VR Viktor 

37888 30.03.2016

-

-

-

NTM

- - 2 2.
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–

-
-

NTM
Fanof P 38050 11166 4,19 3,76 32 I Facet DNK 36324
Filur 37887 13583 4,80 3,64 25 I Facet DNK 36324
Usva 48089 9857 4,8 3,8 30 I.I. Mainio FIN 36455
Wild 38049 9735 4,49 3,90 31 II Ipollo FIN 39984
Hans 38169 12014 4,76 3,69 28 III Kvarnakra SWE 75224
Vario 48180 - - - 31 IV Stensjö SWE 93319  
Vilperi 48035 7387 5,1 4,0 30 IV Stensjö SWE 93319  

-

I
37887/750963. 

– -

-

I 

Faabeli  46980 10
Felipe 37469 13
Fabio 37473 2 Usva 48089/750965

Fanof P 38050/750962 
 Filur 37887/750963 

Freak 45813 3
Nacet 120076866 2
Airo 39213 2
Foske 92483 49
Lindero 91307 25

II Leroy 92912 51
Brolin 91804 34 Wild 38049/750965

Hans 38169/750966

III
Haslev 36558 55
Haltia 46691 10

IV
Flarkbäcken 92488 6 Vario 48180/750961

Vilperi 48035/750960Vilde SWE 99584 2
Vimur SWE 99716 75

52 – –

3,80

114
- 2 2 -
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– -

-Pedersen

23 – –

-
2 2 -

– -

– 37 %, 
– –
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- 2 2 -

– -

II
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–
– –

- 2 2,
-

– -

– 30 %, 
– – –
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-
2 2 -

– -

– 5 %, 
– – – 3 %. 
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2. Testimonials for Norwegian Red // Norwegian Red [Electronic resource]. – 2019. – Mode
of access: https://www.norwegianred.com/Start/Testimonials-and-trials-with-Norwegian-Red/ 
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636.2.083.1

-

1, 2

1

2 -
.

-

THE INFLUENCE OF APPLIED SPACE-PLANNING SOLUTIONS OF 
COWSHEDS ON THE ILLUMINATION OF VARIOUS TECHNOLOGICAL ZONES

Abstract. The above materials present the results of studying the parameters of natural 
illumination of the feeding table and resting areas of animals at the level of their heads in the end 
and central part of livestock buildings of various designs in the winter, spring and summer months. 
Due to the combined natural lighting, a better and longer illumination of the aft table is achieved. 
This has a positive effect on the time and speed of feed consumption, and this, in turn, reduces the 
time spent by cows at the feed table and, accordingly, increases the rest time of animals in the 
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boxes, during which enhanced milk synthesis occurs, the efficiency of chewing gum increases, the 
load on the hooves decreases. 

Key wordss: livestock buildings, comfort of maintenance, illumination.
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447/710/990 436/683/980 348/525/691 420/590/795

462/762/1129 452/705/1025 426/608/886 447/643/905

465/531/553 441/492/529 360/392/426 426/476/504

471/571/594 467/519/557 432/417/451 452/498/527

185/358/373 175/343/365 163/304/341 167/319/357

215/408/428 209/376/399 188/320/364 203/340/366
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THE INFLUENCE OF HOLSTEIN BULLS ON THE REPRODUCTIVE ABILITY 
OF TAJIK BLACK-AND-WHITE COWS

Abstract. The article presents materials on the reproductive ability of Tajik black-and-white 
cows from the influence of Holstein bulls in two regions of the country. It was found that the age at 
the first insemination in cows of farms in the Central part was 18.2-19.6 months, and in farms in the 
Northern part it was 21.4-23.2 months. It was the shortest for farms named after L.Murodov of the 
Hissar district for 18.2 months, and the longest for cows of farms named after E.Boymatov for 23.2 
months. The interval between the first and second calving was 362-371 days for cows in the Central 
part, and 377-389 days for cows in the Northern part, which is 15-18 days more than the first. The 
insemination index for farms in the Central part was 1.67-180, for farms in the Northern part it was 
1.89-2.05. The fertilization rate of cows after the first insemination on farms was 54.8-56, 1 and 
48.6- 52.3%, respectively.                                             

Key wordss: reproduction, influence, Holstein bulls, dairy cattle, northern part, central part, 
service period, lactation, dry period.
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PRODUCTIVE LONGEVITY OF TAJIK BLACK-AND-WHITE COWS IN 
CONDITIONS OF INTENSIVE MILK PRODUCTION TECHNOLOGY

Abstract. The article presents materials on the productive longevity of Tajik cows of the 
black-and-white breed in conditions of intensive milk production technology. It was found that 
depending on the fact that breeding plants are located in the central and northern parts of the 
republic, the productive longevity of cows is different. In the farm named after L.Murodov, cows 
are used up to 7.12 lactation, and in the farms named after A.Yusupov and "Barakat" - 6.54 and 
6.80 lactation. Cows farm named after L.Murodov outperformed cows farm named after A.Yusupov 
and "Barakat" for lifetime milk yield by 17.4% and 6.1%, the total amount of milk fat by 17.1 and 
6.1%. The duration of the use of cows in farms in subsequent lactation indicators decrease. In the 
farms of the Northern part, the use of cows is also different. In the farm "Navgilem" of the Isfara 
district, they are used up to 6.64 lactation. Their lifetime milk yield was 22534 kg, which is more 
than other farms by 1186 kg (5.5%) and 3526 kg (18.5%) (P 0.999). In terms of milk fat yield, they 
also exceeded by 42.9 kg (5.2%) and 133.9 kg (18.5%).

Key wordss: productive longevity, longevity of life, black-and-white breed, lactation, 
breeding farms, intensive technology, milk.
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48 7 14,5 65 9 13,8 57 8 14,0
54 6 11,1 72 8 11,1 64 7 10,9

-
38 8 21,0 40 9 22,5 41 11 26,8

- 44 9 20,4 52 10 19,2 49 12 24,4
56 11 19,6 64 12 18,7 64 13 20,3

26 6 23,0 28 5 17,8 26 4 15,3

-
% %

-
%

28 5 17,8 27 5 18,5 26 5 19,2
26 4 15,3 24 3 12,5 25 4 16,0

- 24 4 16,6 23 3 13,0 22 4 18,1

- 26 5 19,2 25 4 16,0 24 5 20,8
29 3 10,3 27 3 11,1 28 4 14,2
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SEASONAL VARIABILITY OF THE SERVICE PERIOD OF COWS OF 
DIFFERENT BREEDS AND ITS RELATIONSHIP WITH MILK PRODUCTIVITY

IN THE CONDITIONS OF TAJIKISTAN

Abstract. The article presents the results of studies on the reproductive ability of cows of 
different genotypes, depending on the duration of their service period by season. It has been 
established that a relatively short period of the duration of the service period in cows of the Tajik 
Black-and-White breed was observed in the winter period of the year - 71 days and a long period in 
the spring period of the year - 123 days, and in their peers of Schwizezebu-like cattle, regardless of 
the season of the year, its value was within 89-96 days. The largest number of calvings in black-
and-white cows coincided with the winter and summer periods of the year, for Schwitz-zeb cattle -
in winter and autumn. The annual milk yield of the Tajik Black-and-White breed of spring calving 
was 4782 kg, summer - 4539 kg, autumn - 4222 and winter - 4586 kg, and for cows of Swiss-type 
cattle, respectively, 3875, 4225, 4014 and 4077 kg.

Key wordss: breed, genotype, milk yield, milk, season of the year, service period, calving, 
lactation, reproduction, reproduction, adaptation, feeding.
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n
-

N

29 123 16 88 69,85 50 89 4 97 35
28 93 10 96 56,54 70 96 4 95 34
50 81 3 99 27,72 67 95 4 96 35,61
61 71 6 101 66,57 56 89 4 97 30,71

-

-

–
- –

- -

- -
M m)

n N
29 4782 136 15,29 50 3875 86 15,79
28 4539 114 13,32 70 4225 76 15,12
50 4222 71 11,88 67 4014 68 13,83
61 4586 86 14,65 56 4077 80 14,75
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HEMATOLOGICAL INDICATORS OF BLOOD AND GAS EXCHANGE OF 
BULLS OF DIFFERENT GENOTYPE IN MOUNTAIN CONDITIONS OF TAJIKISTAN

Abstract. In the blood of bulls of all genotypes, a relatively high content of erythrocytes and 
hemoglobin was revealed, which, obviously, is explained by the compensation of the animal 
organism for the oxygen deficiency characteristic of mountains. Other blood parameters showed no 
significant changes. It has been established that a higher level of productivity noted in bulls of 



211

groups II and III was accompanied by an intensive gas-energy exchange in their body. Crossbreeds, 
as a rule, in all age periods occupied an intermediate position. Local cattle, judging by the 
parameters of gas exchange, were characterized by better adaptation of their organism to conditions 
of low oxygen content, although the level of gas-energy exchange corresponded to the productivity 
of these animals.

Key words: cattle, bulls, genotype, blood composition, hemoglobin, erythrocytes, gas 
exchange, thermoregulation of high mountains.
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COMPARATIVE STUDY OF THE MOTOR BEHAVIOR OF GOBIRS DEPENDING 
ON THE SEASON OF THE YEAR

Abstract. An analysis of the data on the motor behavior of the Tajik Black-and-White breed, 
the Hissar population of the Simmental breed, and the intrabreed type of the Schwizezebu-like 
cattle showed that the duration of individual elements of behavior in summer and winter changed 
approximately the same. The animals of the studied genotypes were characterized by a decrease in 
sleep time, movement and eating of food and an increase in the duration of wakefulness, chewing 
gum and watering in the summer, which was much more stressful for all animals than in winter.

Key words: Cattle, genotype, bull, behavior, season.
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QUALITY OF MEAT OF GOBIRS OF THE SIMMENTAL BREED WHEN FEED 
ADDITIVES ARE USED IN THEIR DIET

Abstract. The article presents the results of studies of the nutritional, energy and biological 
value of meat products when using the additive "Bukacha" and "Kaufit imuno fertil" in feeding 
Simmental bulls. Gobies of I (control) group were inferior to young animals of II and III 
experimental groups in terms of the mass fraction of dry matter in the average sample of minced 
meat by 1.8% and 3.97%, protein concentration - by 0.92% and 1.23% and content extractable fat -
by 0.87% and 2.73%, respectively. A more favorable ratio of nutrients in the longissimus dorsi 
muscle was characteristic of the animals of the II and III experimental groups, which received the 
feed additive "Bukach" and "Kaufit imuno fertil" as part of the diet. The bulls of these groups 
exceeded the analogues of the I (control) group in terms of protein content by 0.56% and 0.90%, 
respectively, fat - by 0.14% and 0.41%.

Key words: cattle breeding, Simmental breed, bulls, premix, "Bukacha", "Kaufit Immuno 
Fertil" meat products, energy and biological usefulness.
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THE USE OF ZEOLITE TOP DRESSING TO INCREASE
THE PRODUCTIVE EFFECT OF DAIRY COWS' FEED

Abstract. To improve the biological completeness of animal feeding diets and increase the 
digestibility of nutrients, a feed additive made on the basis of local zeolites was used. In the 
scientific and economic experience, the influence of zeolite-chlorella premix, composed of 28% 
natural zeolite, 2% dry powder Clorella vulgaris, 70% sunflower oil cake, on the productive effect 
of feed ration of dairy cows and their milk productivity was established. Zeolite-chlorell premix, 
added at a dose of 1% of the dry matter of the diet, weakened the active acidity of the contents of 
the rumen and increased the synthesis of volatile fatty acids by 0.79 ± 0.12 mmol / 100 ml, 
including the specific gravity of acetic acid necessary for the biosynthesis of milk by 3.1% of 
artyrd. Selective adsorption and directed ion exchange by premix against the background of minar-
vitamin enrichment of the diet had a favorable effect on the micro biological metabolism of the 
scar. As a result, the enzymatic activity of the rumen chyme increased by 2.8 mg/starch for 
amylases, and by 2.8% for celluloses. An increase in the number of infusoria in the content of the 
rumen - by 41.1 ± 3.0 myn / ml, led to an increase in valuable microbial protein - by 7.3%. As a 
result of these processes, the consumption of dry matter of the feeding diet increased by 0.6± 0.01 
kg, the average daily milk yield of cows by 1.8± 0.02 kg, the degree of feed conversion from 0.68 to 
0.72.

Key wordss: feed, feeding, diet, scar, metabolism 
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ECONOMIC EFFICIENCY OF GROWING CALVES UNDER DIFFERENT
SCHEMES OF FEEDING OF WHOLE MILK

Abstract. In dairy farming, special requirements are placed on the feeding of replacement 
young animals. At the same time, the colostrum and milk periods of their life are considered an 
important task in the formation of viable and productive animals, during which a large amount of 
whole milk is consumed for feeding calves. In connection with this, the purpose of this study was to 
develop methods and schemes for feeding calves, allowing them to optimize their consumption of 
such expensive feed as whole milk. The objects of the study were Simmental calves (heifers), the 
work was carried out in Pobeda LLP (Pavlodar region, Republic of Kazakhstan). In the course of 
the experiment, the influence of the economic - 375 l and reduced schemes of drinking whole milk -
345 l and 285 l on the subsequent growth and development of calves was evaluated. In just 150 
days of the experimental period, the highest average weight, as well as the largest absolute and 
average daily gains, were noted in animals who received the least amount of milk according to the 
scheme of drinking, which became possible due to the early and more intensive consumption of 
compound feed by calves of these groups. In total, each calf ate 160.97 kg of starter feed at 375 
liters of milk consumed, 176.45 kg at 345 liters and 215 kg at 285 liters. In this way, with the same 
nutritional value of the rations, a decrease in the feeding of whole milk to the calves of the 
experimental groups led to an increase in their consumption of compound feeds, which, against the 
background of a normal physiological state and the absence of significant differences in the growth 
dynamics of experimental animals, makes it possible to economically justify the use of such 
expensive feed as whole milk.

Key words: Simmental breed; calves; milk feeding schemes; compound feed; growth 
dynamics; physiological state.
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216,67 

194,67 
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143,33 

250,86 
217,33

9,33

165,67 

150

93,33
200

139,33 
110

9,35

154,71 

130,29 

76,76 
217,65 

140
98,53
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146,05 

102,63 

61,05 
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89,47
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n=12)
1 2 3 4 5

I 57,08±9,74 80,25±10,4 102,33±10,84 126,67±16,91 155,85±19,91
II 56,52±8,09 79,51±9,28 102,41±11,27 127,47±16,30 157,16±17,22
III 57,69±7,53 78,77±8,02 105,60±12,14 136,70±12,30 167,40±13,76

I 21,96±0,58 23,17±1,25 22,08±1,91 24,34±1,49 29,16±2,25
II 22,21±0,42 22,95±1,25 22,90±1,58 25,06±1,41 29,68±1,83
III 22,36±0,42 21,08±1,41 27,10±0,75 31,1±1,99 30,70±2,58

I 708,4±41,5 747,4±41,5 788,5±66,5 785,1±49,9 972,7±74,8
II 716,5±33,8 741,6±41,6 817,9±58,2 808,4±41,5 989,0±58,2
III 721,3±33,8 680,0±41,5 967,9±33,8 1003,2±74,8 1023,3±83,1
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I II III
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280 280 280

44800 49406 60200
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40 40 40

1940 2020 1989
24,3 16,6 15,2
20 20 20
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160,97 176,45 215,0
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.
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CONDITIONS OF ADAPTATION OF KALMYK CATTLE IMPORTED
FROM ABROAD

Abstract. The article describes the adaptability and productive performance of imported 

generation was observed to be higher than the requirements of the first class, respectively, by 4.8; 
5.8 and 0.62%. These indicators indicate that the cows of the second generation of the Kalmyk 
breed, bred in these farms, have begun to adapt to new environmental conditions. 

At the same time, according to research data, the thermoneutrality zone or a suitable 
temperature zone of the western, southern and northern regions was within +22-25, +27-
These groups of animals have a developed system of thermoregulation, which allowed them to 
rationally use the resources of their body in hot weather, typical for the summer months in the 
climate of the western, southern and northern regions of Kazakhstan. At the same time, the index of 
cold resistance in the offspring of the second generation was 3.05. This means that the offspring of 
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the second generation is adapted to the cold climatic conditions of the Kazakhstan region. In this 
case, the minimum value was 5, and the maximum value was 1.

The obtained results testify to the good acclimatization of beef cattle of the Kalmyk breed 
and its certain adaptability to the sharply continental climate of the Republic of Kazakhstan.

Key words: Kalmyk breed, acclimatization, adaptation, productive indicators, generations.

-

-

-

-
-

-

-

-

-
-

-

–

-



239

-
,

- -

-
-

-

2021-

- .

- 

- 

- -
-

  - 



240

-

-
-

-

-

- -

- -

.

1 283 176
5 557 4 171
2 222 1 365

638 188
9 700 5 900

-

-
-

- –
–

.

.

n n n

397,8 420,9 462,25

514 386,5 391 407,7 215 451,2
477 409,2 263 434,1 141 473,3



241

- 2,6 %-
-

-
-

-

-128 
- - -187 
- . 

-
-

- -
-

– -
-

-25, + 27-

-



242

-

-
-

-

-

- -

-
-

-

. -

-

,% ,%
329,8 ± 8,3 22,8 363,0± 10,3*** 25,2

1049,8 ± 25,5 73,0 1020,6± 21,4 70,8
394,4 ± 15,7 37,4 367,0 ± 16,5 35,7
662,5 ± 17,3 62,3 655,4 ± 14,9 63,0
410,7 ± 8,3 38,9 420,3 ± 9,8 41,1
46,8 ± 1,7 3,2 43,1 ± 2,6* 3,0
9,1 ± 0,18 0,58 11,1 ± 0,21 0,78
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HH2, HH6

, ,

.
8 usen03@mail.ru
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Tetra-Primer ARMS-
Primer 1

-Primer ARMS-

- -Primer ARMS-

-
-Primer ARMS-PC

. Tetra-Primer ARMS-

- -Primer ARMS-

DESIGN OF PRIMERS FOR DETECTING CARRIERS OF HH2 AND HH6 
FERTILITY HAPLOTYPES IN HOLSTANIAN COWS

Abstract. The authors of the work used two different options for diagnosing carriers of the 
fertility haplotypes HH2, HH6: the PCR-RFLP analysis method and the Tetra-Primer ARMS-PCR 
reaction method. The selection of sequences of external and internal primers was carried out using 
the Primer 1 computer program. At the IFT80 gene locus, the fertility haplotype HH2, the 
localization of a point mutation in the XI exon part of the IFT80 gene was determined. The 
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developed method of Tetra-Primer ARMS-PCR reaction makes it possible to identify homozygous 
healthy animals, however, according to the preliminary results of genotyping, heterozygous carriers 
of the HH2 fertility haplotype were not identified in the studied population. The SDE2 gene 
sequence (fertility haplotype HH6) was analyzed, but the exact mechanism of the occurrence of this 
genetic defect has not been established.

Key words: Holstein breed, HH2, HH6 fertility haplotypes, IFT80, SDE2 genes, PCR-
RFLP, Tetra-Primer ARMS-PCR reaction.
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- 5'-

CACTGTTTAGGACTCTGCCT- -5'-
TGCTATGGTATCATTACTCAGAGAG-

HH2
-Primer ARMS-PCR 

-Primer ARMS-
Primer 1 (http://primer1.soton.ac.uk/primer1.html), 

: 145 

- 

- 5'- GACGGAAGCCCTCACTATCA- -5'-CTTCTCTTAGCAACGCCTCG-3', 

–

. -Primer ARMS-

-Primer ARMS-
 1).  

 - -5, 7-
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- -  pUC19/MspI 
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USE OF EXTRUDED WASTE OF OIL CROPS IN FEEDING OF 
BLACK MOTTLE COWS

Abstract. The data of field and laboratory studies of milk productivity depending on the use 
of extruded oilseed waste in feeding black-motley cows are presented.

Key words: extruded waste, milk production 
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THE USE OF EXTRUDED FEED IN FEEDING DAIRY CATTLE

Abstract. The article presents the material about the advantage of extruded feed, describes 
the process of grain extrusion. Extrusion is the most effective way to increase the nutritional value 
of grain and leguminous components of the feed mass. According to the results of the conducted 
scientific and economic experience, the use of extra feed had a positive effect on the general 
condition and development of animals. The average daily gains in the control group averaged 1,310 
g, in the experimental group 1,722 grams, which is 31.4% higher than in the control group. 
Experimental data on feeding young Simmental breed with the inclusion of extruded feed (corn and 
barley) in the diet are presented. The calculation of the economic efficiency of using extrusion as a 
method of processing grain raw materials is given. The gross increase over the period of the 
experiment was 41.7 kg in the experimental group, which exceeds the control by 10.3 kg, and 18 
heads 185.4 kg. 

Key wordss: extrusion, feed, diet, live weight, simmental breed, average daily gain. 
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% 16,57 17,14
38 34,6

47,5 50,0
% 87,71 87,06
% 2,42 2,17

30,0 31,8
1,15 1,22

–

2,5 2,5
5 5

1,9 0,9
1

0,8 0,8
0,012 0,012
0,003 0,003
0,006 0,006
0,033 0,033



256

-

–
- »

1 579 247 280 33 1435
2 594 148 187 39 1696
3 599 190 208 18 783
4 583 200 227 27 1174
5 592 163 207 44 1913
6 578 206 234 28 1217
7 580 190 231 41 1783
8 582 197 229 32 1391
9 596 180 202 22 957

10 597 173 208 35 1522
11 581 197 225 28 1217
12 570 165 195 30 1304

2256 2633 377 1366

1 608 210 256 46 2000
2 611 160 213 53 2285
3 645 155 193 38 1643
4 641 170 203 33 1429
5 646 144 203 59 2571
6 609 218 238 20 857
7 627 170 214 44 1929
8 632 171 196 25 1071
9 602 190 228 38 1643

10 620 157 208 51 2214
11 585 191 235 44 1929
12 616 172 202 30 1286
13 624 164 190 26 1143
14 647 170 205 35 1500
15 613 192 246 54 2357
16 628 180 226 46 2000
17 642 131 190 59 2571
18 630 162 211 49 2142

3107 3757 750 1809
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PROSPECTS FOR CORRECT SELECTION OF PAIRS IN DAIRY CATTLE

Abstract. Studies of the selection situation of dairy cattle in the herds of the Turkestan 
region of the Republic of Kazakhstan were carried out. Selection in herds of 326 heads of cows with 
an average milk productivity of 4690.9 kg of milk per lactation, live weight of 512.6 kg and the 
selection of high-value bulls of producers for their insemination was carried out.

The indicators of growth and development of the resulting offspring from custom 
insemination, reproductive performance, milk production and exterior features were studied. The 
average milk productivity of first-calf heifers obtained from custom mating was 4713.3 kg of milk 
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per lactation, which exceeded the average milk yield of herds by 923.7 kg or 124.4%, with a fat 
content of 3.91%, protein 3.2%. 

Key wordss: breed, milk productivity, live weight, service period, dry period, conformation, 
measurements, reproductive ability. 
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Alta RO SIDE
Alta OURMAN 766325.

.

–

-

-

.

- %
- % % % %

42 516,3 4562,3 3,9 Alta 
RO SIDE

10605 4,0 3,5 11127 3,7 3,2

»

60 514,6 4992,1 3,9 Alta 
OURMAN

10744 4,1 3,8 11561 3,6 3,2

81 508,4 4592,6 3,9 Alta 
OURMAN

10744 4,1 3,8 11561 3,6 3,2

51 510,7 4632,7 3,9 Alta 
RO SIDE

10605 4,0 3,5 11127 3,7 3,2

49 516,4 4745,3 3,9 Alta 
RO SIDE

10605 4,0 3,5 11127 3,7 3,2

43 509,3 4620,5 3,9 Alta 
OURMAN

10744 4,1 3,8 11561 3,6 3,2

326 512,6 4690,9 3,9 - - - - - -

.

–

1 2 3 4 5 6 7
20 29,6±2,33 166,3±4,6 236,5±6,9 322,6±11,2 332,4±16,6

34 33,6±3,26 174,6±5,2 241,3±8,2 339,6±15,3 347,6±17,3

44 28,6±2,61 169,3±7,1 239,6±7,3 320,5±14,6 335,5±16,3
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1 2 3 4 5 6 7
23 33,1±4,19 172,6±6,6 244,5±5,9 328,4±10,5 336,4±14,5
30 30,5±2,24 167,9±6,4 240,8±6,8 335,6±11,9 342,4±16,9

21 29,3±3,11 165,9±5,9 233,6±7,3 325,6±13,5 337,8±17,1

M±m 172 30,8±3,99 169,4±6,34 239,4±7,45 328,7±13,8 338,7±14,56

–

20 4620,5±26,2 3,92±0,02 3,3±0,01
34 4890,6±31,1 3,93±0,01 3,2±0,01
44 4726,2±29,5 3,91±0,01 3,2±0,02
23 4689,6±22,8 3,92±0,02 3,3±0,02
30 4702,5±35,1 3,92±0,03 3,1±0,01
21 4650,4±28,6 3,88±0,02 3,2±0,01

M±m 172 4713,3±24,6 3,91±0,02 3,2±0,01
3789,6±22,5 3,90±0,02 3,16±0,01

- +923,7 +0,01 +0,04

Cv=49,6-

-
- -
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131,1±2,98 13,4 134,6±3,12 14,6
133,2±3,26 12,1 135,6±2,98 13,4
44,6±1,23 13,2 46,5±1,23 14,6
55,1±1,56 13,8 56,8±1,56 14,5
68,6±1,86 12,2 70,3±1,68 13,2

158,3±3,12 11,2 163,2±3,56 12,7
186,4±2,42 10,5 192,5±2,89 12,4
19,2±0,21 10,5 19,6±0,32 12,8

–

M±m Cv,% M±m Cv,%
199 176

49,5±1,1 17,1 49,6±0,4 10,0
27,0±0,7 19,5 29,8±0,4 17,7
33,0±0,8 18,6 35,7±04,8 14,4
116,4±2,6 16,6 121,2±1,3 14,2
22,3±0,6 19,2 24,6±0,3 14,9
5,6±0,15 20,0 6,0±0,08 17,7
3,1±0,08 9,4 3,0±0,09 8,7

15,5±0,3 18,5 14,1±0,6 23,7

7,5±0,4 18,2 8,0±0,3 21,2

5,4 8,2
61,7 79,7
32,9 12,1

–
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SELECTION AND TECHNOLOGICAL ASPECTS OF REPRODUCTION OF 
BULLS OF KAZAKHSTAN BREEDING

Abstract. A certain role in increasing the genetic potential of cattle belongs to producing 
bulls, which determines the conduct of custom-made selections, obtaining new offspring, selecting 
the best genotypes among them, evaluating them according to their own productivity and the quality 
of offspring, obtaining a sufficient amount of sperm production and their wide replication [1, 2, 3, 
4].

Such a system of breeding and breeding work should be carried out on an ongoing basis 
with the annual receipt of repair bulls and the selection of the best representatives of the breed 
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among them. However, at present, the system for obtaining repair bulls is not maintained at the 
proper level. In this regard, the analysis of the current situation on the availability of breeding stock 
and the level of productivity of cows registered in the information base of breeding work was 
carried out, on the basis of which a system of selection of breeding stock for the formation of 
breeding groups and schemes for obtaining repair bulls with subsequent assessment of their 
offspring quality was proposed. 

As a result, it was found that in order to ensure the breeding stock of cows of 4 main breeds 
(Holstein, black-and-white, Simmental and Alatau), bred in Kazakhstan, it is enough to receive at 
least 265 bulls annually, of which 17 according to breeding characteristics should be improvers. The 
principles of selection of cows into bull-producing groups for obtaining potential producers are also 
substantiated. 

Key words: Breed, breeding bulls, breeding value, productivity, sperm production. 
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BODY TYPE ASSESSMENT OF HIGHLY PRODUCTIVE HOLSTEIN COWS OF 
DIFFERENT BREEDING

Abstract. in the formation of highly productive herds, in parallel with selection for milk 
productivity, special attention must be paid to assessing the body type of cows of the dairy direction 
of productivity. Features of body type are definitely related to the period of economic use of 
animals. A correct assessment of the exterior of dairy cattle makes it possible to determine the 
productive and breeding potential of individual animals and the herd as a whole. The object of 
research were cows of the first calving of the Holstein breed with a level of milk productivity of 
more than 7000 kg of milk. An assessment was made of the body type of cows obtained from bulls 
of American, Canadian and German selections. The linear method for evaluating animals according 
to system A and system B made it possible to conduct a comparative assessment between groups in 
terms of exterior indicators. The features of the development of individual indicators of the exterior 
of cows of the first calving have been established. The highest score according to the overall 
assessment was noted in individuals of the German selection - 83.4 points. All studied groups of 
animals have a pronounced milk type, characteristic of Holstein cows. A linear assessment of the 
body type contributes to the formation of the desired milk type, increasing productive and 
improving breeding qualities.

Key words: breed, selection, exterior, body type, linear assessment.
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– X±Sx) 

I II III

7,5±0,2 8,0±0,3 7,2±0,2*
7,0±0,3 7,4±0,4 6,9±0,4
5,8±0,4 6,0±0,4 5,9±0,4
5,7±0,3 6,0±0,3 6,3±0,3
5,2±0,3 4,9±0,3 5,1±0,3
6,5±0,3 6,4±0,2 6,7±0,3
5,4±0,1 5,1±0,2 5,0±0,2
5,1±0,3 5,3±0,3 5,0±0,4
5,2±0,2 5,4±0,3 4,9±0,3
6,4±0,3 6,7±0,3 6,3±0,3

6,0±0,3 5,8±0,3 6,3±0,3 

7,1±0,3 7,2±0,3 7,7±0,4 

7,5±0,4 7,6±0,3 8,0±0,4 

4,5±0,4 4,8±0,4 5,1±0,4
6,5±0,4 6,7±0,3 6,4±0,3

5,2±0,4 6,1±0,4 5,3±0,3 

5,4±0,4 5,0±0,3 5,8±0,4
4,0±0,2* 4,5±0,3 4,8±0,3

- - - 
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-

– Sx)

I II III

Sx Cv,% Sx Cv, % Sx Cv,%
83,8±0,70 4,24 84,5±0,66 5,11 83,0±0,72 4,41

82,4±0,92 6,15 82,9±0,61 5,09 83,8±1,02 6,65

78,9±0,85 5,72 79,5±0,77 5,82 78,1±0,83 5,49
80,6±0,71** 4,63 81,5±0,84* 6,45 84,2±0,91 6,10
85,8±0,35 2,18 84,1±0,53 4,10 85,5±0,67 4,15
82,0±0,69 3,55 82,2±0,72 4,74 83,4±0,85 4,72
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EFFICIENCY OF REPRODUCTION OF HIGH-YIELDING COWS
IN KAZAKHSTAN USING THE TECHNOLOGY OF COMPLETE CYCLE

OF EMBRYO TRANSPLANTATION

Abstract. The article presents the data of research on embryo transplantation of dairy cattle 
in the conditions of "Pobeda" LLC of Pavlodar Region. The data on the implementation of 
transplantation technology in the world and in Kazakhstan have been generalized and analyzed.

It is established that the animals of Simmental and Holstein breeds have on average 9,36 and 
8,66 extracted embryos per donor. The share of suitable for transfer embryos on Holstein and 
Simmental cattle made up 76,2% and 58,3% respectively. 

As a result of embryo transfer the share of the engrafted embryos of Simmental cattle made 
up 56,7%, in Holstein cattle - 42,2%.

The dairy productivity of the obtained transplants was also studied. The highest daily milk
yield of Simmental cattle was 40,8 kg, whereas the Holstein cattle had 39,2 kg of milk. The highest 
daily milk yield per lactation was 8,475 and 10,046 kg accordingly.

Key words: cattle, embryo transplantation, milk productivity.
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–

10 349 359 165 4045 4210 93 2 670 2 763
- - - - - - - - -

17 390 3 040 20 430 158 328 31 976 190 304 106 456 20 035 126 491
-

12 744 18 547 31 291 116 130 222 391 338 521 69 763 126 941 196 704

323 560 883 2 213 4 614 6 827 1 378 2 833 4 211

1 059 4 369 5 428 7 088 38 660 45 748 5 544 26 015 31 559

31 526 26 865 58 391 283 924 301 686 585 610 183 234 178 494 361 728

-

–

15 1 209 - 14 1 181 - - 255 - 2 674
- - - - - - - - - -

39 755 3 927 680 35 154 8 702 1 600 2 291 523 179 92 811

26 736 35 280 - 24 869 80 681 - 148 1 012 - 168 726

519 855 - 829 1 169 - 179 216 - 3 767

2 602 7 765 - 2 694 13 491 - 68 72 - 26 692

69 627 49 036 680 63 560 105 224 1 600 2 686 2 078 179 294 670
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-
–

–

, n n % n %
1 11 103 60 58,3 43 41,7
2 15 130 99 76,2 31 23,8

26 233 159 68,2 74 31,8

– 8,

– 10,0%. 
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–

n % n %
60 34 56,7 26 43,3
99 42 42,2 57 57,6

159 76 47,8 83 52,2

–

-

–

%
 

1 KZS17986288
9 2 12.11.202

2 32,0 305 8242 4,15 3,17 268

2 KZS17966002
2 2 28.10.202

2 40,8 299 7906 3,95 3,21 219

3 KZS17986290
4 2 25.07.202

2 15,0 305 7067 4,0 3,19 210

4 KZS17975464
1 2 09.02.202

3 31,3 288 8475 3,92 3,22 247

M±m 29,8±5,
37

299,3±4,
00

7922,5±30
8,1

4,0±0,0
5

3,19±0,
01

236,0±13
,3

1 KZS1799837
17 1 28.02.20

22 34,1 305 9046 4,03 3,20 268

2 KZS1799837
25 1 19.02.20

22 34,4 305 9504 3,85 3,25 229

3 KZS1799837
28 1 23.03.20

22 31,5 305 10046 3,51 3,08 268

4 KZS1799837
15 1 19.01.20

22 25,3 305 8780 3,43 3,04 205

5 KZS1799836
95 1 07.02.20

22 32,0 305 9342 4,04 3,24 276

M±m 31,5±1,
64

305,0±0,
0

9343,6±21
5,0

3,77±0,
12

3,16±0,
04

249,2±13
,7
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IMPLEMENTATION OF A DIGITAL SYSTEM FOR MONITORING LIVESTOCK 
IN PASTURE CONDITIONS USING RADIO FREQUENCY TAG WITH ANALYTICAL 

SERVICES OF THE SYSTEM IN THE CONDITIONS OF KAZAKHSTAN

Abstract. The article describes the developed digital system for monitoring the livestock in 
pasture conditions using radio frequency tagging with analytical services of the system in the 
conditions of Kazakhstan.

The proposed system is designed for a farmer, who needs to automate and simplify the 
process of accounting of all livestock, monitor the movement of the herd remotely using a new 
integrated system for identification, tracking, accounting and control of animal weight gain on 
feedlots remotely using ear tags with UHF tag technology.

Key words: livestock monitoring, digital system, ear tags, UHF tagging, animal counting.
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RESULTS OF THE INDEX EVALUATION OF THE BREEDING VALUE OF THE 
CATTLE OF THE KALMYK BREED

Abstract. The article presents the results of the breeding value index of the Auliekol breed. 
According to the results of studies with the data of zootechnical records of animals of the Kalmyk 
breed, registered with the State Agricultural Research Service, a genetic assessment of their 
productivity was carried out according to economically useful traits: live weight at birth; live weight 
at the time of loss; live weight at 12 months of age, cow milk yield and live weight at 5 years of age 
were determined. The overall increase in the proportion of non-zero   DVI accuracy values showed 
that the IAS database is more fully and qualitatively filled with productive live weight indicators of 
these breeds in recent years. To calculate the indicators of the breeding value of meat-oriented 
Auliekol cattle, data from living animals and their ancestors, that is, 239,520 heads of cattle, 
including 86,907 heads of cattle, were used, which made it possible to calculate indices (indicators). 

According to the results of the study, the values of the calculated indicators of the breeding 
value of live weight at birth for the Auliekol breed in 90% of cases ranged from -7.76 to +01.95; 
from -27.27 to +89.41 live weight during lactation; live weight was from -17.49 to +31.78 per year. 
He showed that the largest (best) and smallest (worst) values of the index are within 10% of the 
boundary intervals for the entire set of calculated estimates.

Key words: breeding value index, live weight, BLUP statistical method, model. 

-

-

-

-



296

–

–
–

-

- -

–

-

Mo

.

-



297

-
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– BLUP 

. 

-

Animal Model

     (1),

–
ai –
sj –

dk – -
hl - 

–
eijklm - 

-
y = X b + Z a + W p + e         (2),

–
–

b – 
Z –
a –
W –
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p –
e -

-

(3),

(4),

(5),

–
-

FMr -
-

-
–

FMo -

SMg -
Mg -
Vg -

1-

+3,1 +33 +27
3 +1,3 +17 +14
4 +0,4 +7 +4,5

0 0 0
+0,9 +12 +11

(6),

– ;

–
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–
–

A-1 - 

–

– –

(7),

ra – 
c – 

 – 
ra - - - ra -

-

2-

,

0,32 0,12 0,17 0,31

-

-

(SP 0- -
-12). 

-

3-

67 346 13 570

3-
-
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4-

4-

1 10 2
2 1
3 9
4 23
5 16
6 6
7 100 111

: 168

168

5- .
5-

5-

,
-

n M ± m n M ± m n M ± m
4436 25,56±0,048 4256 182,76±0,305 3 128 305,32±0,359
10 186 23,93±0,03 12 543 173,08±0,18 8 226 274,84±0,25

6

6-

-
7,76- - -
27,27- - -17,49- -
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6-

0% -7,76 +89,41 +55,21 +31,78 +53,35
5% -1,13 +2,36 +3,90 +1,85 +3,89
10% -0,50 +0,91 +2,32 +0,95 +2,33
20% -0,19 +0,30 +0,89 +0,33 +0,91
30% -0,10 +0,13 +0,34 +0,09 +0,35
40% -0,03 +0,06 +0,12 0,00 +0,12
50% 0,00 0,00 0,00 0,00 0,00
60% +0,07 -0,08 -0,10 0,00 -0,11
70% +0,15 -0,20 -0,32 -0,07 -0,33
80% +0,24 -0,44 -0,78 -0,30 -0,79
90% +0,51 -1,03 -2,04 -0,97 -2,02
95% +0,87 -1,96 -3,09 -1,89 -3,17

100%
+10,95 -27,27 -160,48 -17,49 -

153,66
-7,76 -27,27 -160,48 -17,49 -

153,66
+10,95 +89,41 +55,21 +31,78 +53,35

-

7-

12

100% 0,872 0,695 0,756 0,474 0,437
95% 0,483 0,243 0,309 0,194 0,288
90% 0,472 0,221 0,282 0,176 0,287
80% 0,455 0,191 0,236 0,149 0,235
70% 0,430 0,165 0,169 0,106 0,190
60% 0,346 0,123 0,163 0,103 0,072
50% 0,149 0,063 0,092 0,066 0,072
40% 0,148 0,050 0,052 0,039 0,049
30% 0,144 0,032 0,050 0,031 0,043
20% 0,094 0,032 0,036 0,023 0,000
10% 0,028 0,025 0,014 0,011 0,000
5% 0,023 0,018 0,011 0,008 0,000
0% 0 0 0 0 0
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-198,29- -242,68-
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RESULTS OF THE INDEX ASSESSMENT OF THE BREEDING 
VALUE OF CATTLE OF THE AULIEKOLA BREED

Abstract. The purpose of the study is to establish the estimated breeding values of Auliekol 
cattle by productive indicators. 
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For the Auliekol cattle breed, the estimated breeding values in terms of live weight at birth 
varied in the range: the first year from -3.47 to ++9.03; the second year -5.18 to +12.60; the third 
year -5.22 to -+12.52; in 2021 -5.18 to +12.52. The percentile distribution of the calculated EBV of 
the live weight of the Auliekol cattle breed at weaning in 2018 varied in the range from -19.76 to 
+53.63, in 2019 -23.88 to +63.65, in 2020 -24.33 to +63.01, in 2021 -23.58 to +62.53. The EBV in 
terms of live weight at one year of age in 2018 varied -39.37 to +71.86, in 2019 -34.44 to +90.83, in 
2020 -33.34 to +90.24, in 2021 -34.21 to +90.81. The estimated breeding value in terms of live 
weight for adult animals in 2018 ranged from -43.11 to +57.72, in 2019 -97.40 to +105.45, in 2020 
-95.57 to +106.99, in 2021 -176.40 to +110.53.

The EBV for the indicator of milking capacity of mothers of the Auliekol breed in 2018 
ranged widely from -28.89 to +65.89, in 2019 -26.18 to +52.71, in 2020 -24.01 to +51.55, in 2021 -
23.67 to +52.75.

For the Auliekol cattle breed, the EBV in terms of the average daily gain from birth to 12 
months of age are in the range of the minimum indicator from -198.29 to -242.68, the maximum 
indicator from +235.88 to +348.71.

Key wordss: beef cattle, Auliekol breed, live weight, EBV.
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2018 2019 2020 2021
0% -3,47 -5,18 -5,22 -5,18
5% -0,70 -0,77 -0,81 -0,77
10% -0,45 -0,42 -0,45 -0,42
20% -0,18 -0,09 -0,11 -0,09
25% -0,10 +0,00 - -
30% -0,04 +0,00 0,00 0,00
40% +0,02 +0,00 0,00 0,00
50% +0,14 +0,08 +0,07 +0,13
60% +0,27 +0,28 +0,27 +0,34
70% +0,43 +0,50 +0,50 +0,57
75% +0,53 +0,63 - -
80% +0,64 +0,77 +0,78 +0,85
90% +0,98 +1,19 +1,20 +1,27
95% +1,29 +1,57 +1,59 +1,67
100% +9,03 +12,60 +12,52 +12,52

-3,47 -5,18 -5,22 -5,18
+9,03 +12,60 +12,52 +12,52

-
- - -
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–

2018 2019 2020 2021
0% +53,63 +63,65 +63,01 +62,53
5% +6,56 +6,24 +6,01 +6,95
10% +5,19 +4,88 +4,64 +5,44
20% +3,74 +3,36 +3,08 +3,80
25% +3,23 +2,78 - -
30% +2,80 +2,29 +2,00 +2,64
40% +2,02 +1,45 +1,16 +1,70
50% +1,34 +0,63 +0,40 +0,82
60% +0,68 +0,00 0,00 +0,07
70% +0,10 +0,00 -0,0001 0,00
75% +0,00 +0,00 - -
80% -0,11 +0,00 -0,13 -0,01
90% -0,91 -0,73 -1,07 -0,87
95% -1,79 -1,64 -2,07 -1,97
100% -19,76 -23,88 -24,30 -23,58

-19,76 -23,88 -24,30 -23,58
+53,63 +63,65 +63,01 +62,53

- - - -34,21 

–

2018 2019 2020 2021
0% +71,86 +90,83 +90,24 +90,81
5% +15,27 +15,05 +14,17 +15,00
10% +12,82 +12,80 +11,96 +12,80
20% +10,01 +10,11 +9,43 +10,24
25% +8,98 +9,06 - -
30% +8,06 +8,10 +7,58 +8,31
40% +6,50 +6,34 +5,88 +6,57
50% +5,07 +4,58 +4,20 +4,90
60% +3,62 +2,43 +2,14 +2,90
70% +1,96 +0,08 +0,05 +0,40
75% +1,05 +0,00 - -
80% +0,23 +0,00 0,00 0,00
90% -0,40 +0,00 -0,001 -0,00

95% -1,71 -0,67 -0,93 -0,70
100% -39,37 -34,44 -33,34 -34,21

-39,37 -34,44 -33,34 -34,21
+71,86 +90,83 +90,24 +90,81
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- - -95,57 
-

–

2018 2019 2020 2021
0% +57,72 +105,45 +106,99 +110,53
5% +22,51 +11,34 +12,76 +14,53
10% +7,57 +7,57 +8,93 +10,17
20% +2,35 +3,92 +5,16 +5,76
25% +1,70 +2,73 - -
30% +0,96 +1,70 +2,77 +3,10
40% +0,00 +0,15 +0,85 +1,05
50% -0,40 +0,00 0,00 0,00
60% -1,35 +0,00 -0,001 0,00
70% -2,89 -1,03 -0,40 -0,47
75% -3,74 -2,04 - -
80% -4,75 -3,31 -2,42 -2,69
90% -10,30 -7,16 -6,14 -6,59
95% -14,87 -11,10 -10,02 -10,41
100% -43,11 -97,40 -95,57 -176,40

-43,11 -97,40 -95,57 -176,40
+57,72 +105,45 +106,99 +110,53

- - -
-

–

2018 2019 2020 2021
1 2 3 4 5
0% +65,89 +52,71 +51,55 +52,75
5% +5,61 +4,86 +5,43 +6,31
10% +4,08 +3,33 +3,82 +4,67
20% +2,38 +1,69 +2,15 +2,82
25% +1,81 +1,13 - -
30% +1,34 +0,68 +1,09 +1,64
40% +0,57 +0,00 +0,27 +0,72
50% +0,00 +0,00 0,00 0,00
60% -0,35 +0,00 -0,001 0,00
70% -1,04 -0,64 -0,32 -0,06
75% -1,46 -1,05 - -
80% -1,95 -1,52 -1,14 -0,87
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1 2 3 4 5
90% -3,37 -2,88 -2,45 -2,25
95% -4,74 -4,08 -3,63 -3,60
100% -28,89 -26,18 -24,01 -23,67

-28,89 -26,18 -24,01 -23,67
+65,89 +52,71 +51,55 +52,75

–

0% 0 0 0 0 0
5% 0,000 0,000 0,000 0,000 0,000
10% 0,000 0,000 0,000 0,000 0,000
20% 0,009 0,002 0,003 0,004 0,002
30% 0,155 0,095 0,114 0,117 0,090
40% 0,303 0,209 0,220 0,183 0,170
50% 0,464 0,264 0,272 0,215 0,209
60% 0,505 0,292 0,318 0,247 0,233
70% 0,524 0,311 0,356 0,288 0,253
80% 0,534 0,329 0,378 0,367 0,274
90% 0,577 0,351 0,404 0,522 0,311
95% 0,614 0,373 0,429 0,618 0,348
100% 0,996 0,985 0,987 0,986 0,954

-
- -

–

-205 -12 -12
1 2 3 4

0% +235,88 +271,88 +348,73
5% +77,15 +55,23 +101,04
10% +59,90 +39,00 +78,74
20% +41,38 +24,50 +53,15
30% +28,63 +15,89 +36,63
40% +18,56 +9,51 +23,20
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1 2 3 4
50% +9,40 +4,02 +11,65
60% +0,56 -1,39 +0,39
70% -8,76 -7,29 -11,23
80% -19,58 -14,59 -24,94
90% -36,41 -26,18 -44,54
95% -51,44 -37,49 -61,79
100% -198,29 -200,74 -242,68

-198,29 -200,74 -242,68
+235,88 +271,88 +348,73

-

-
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-
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THE RESULTS OF THE INDEX EVALUATION OF THE BREEDING VALUE
OF THE KAZAKH WHITE-HEADED CATTLE BREED

Abstract. The purpose of the study is to establish the values of the breeding value index of 
Kazakh white-headed cattle by productive indicators. For the Kazakh white-headed breed, the 
values of the calculated indices of breeding value in terms of live weight at birth in 2018 ranged 
from -8.00 to +12.91, in 2019 -8.02 and +19.42, in 2020 -9.96 and -0.96, in 2021 -9.87 and +19.91. 
The values of the calculated indices of breeding value by the indicator of live weight when taken in 
2018 ranged from -8.63 to +57.39, in 2019 -23.27 and +57.31, in 2020 23.97 and - +57.29, in 2021 
-24.37 and +57.26. The index of breeding value in terms of live weight at one year of age in 2018 it 
varied in the range from -51.37 to +58.26, in 2019 -58.53 and +72.10, in 2020 -57.77 and +71.43, in 
2021 -52.73 and +72.00. The breeding value index in terms of live weight for adult animals in 2018 
ranged from -50.60 to +43.19, in 2019 -135.95 and +118.86, in 2020 -138.04 and +121.82, in 2021 
-140.56 and +112.43. The breeding value index for the indicator of milk production of mothers of 
the Kazakh white-headed breed in 2018 ranged from -35.55 to +33.79, in 2019 -8.85 and +46.67, in 
2020 -27.41 and +46.68, in 2021 -30.26 and +46.65. The accuracy for the CPI of productive 
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indicators of Kazakh white-headed breed animals was 0.004-0.999 by live weight at birth, 0.001-
0.998 at weaning, 0.002-0.998 at 12 months and 0.001-0.965 for adult animals. The breeding value 
index of dairy cows is 0.018-0.990.The features of the distribution of the indices of breeding value 
of the average daily increase of animals of the Kazakh white-headed breed in 2021 have been 
clarified. For the Kazakh white-headed cattle breed, the values of the calculated indices of breeding 
value in terms of the average daily increase from birth to 12 months of age are in the range from -
183.56 to +813.34. 

Key wordss: beef cattle, kazakhwhiteheaded breed, live weight, EBV. 
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(http://www.agroalem.kz/article/animal-husbandry/page, 1,574-indeksnaya-ocenka-plemennoy-
cennosti-molochnogo-skota.html, 2010; Henderson, C.R., 2007) [8, 9].

- -12;
-

–
-

-

-

- - . -
-

–

2020 2021 2022
1 2 3 4

0% -9,96 -9,87 -9,57
5% -0,96 -0,90 -0,93
10% -0,62 -0,58 -0,59
20% -0,27 -0,24 -0,25
25% -0,09 - -0,07
30% -0,00 0,07 0,00
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1 2 3 4
40% 0,00 0,00 0,00
50% +0,01 0,00 +0,08
60% +0,13 +0,03 +0,25
70% +0,35 +0,16 +0,51
75% +0,76 - +0,90
80% +1,17 +0,40 +1,27
90% +19,44 +0,80 +19,59
95% -9,96 +1,18 -9,57
100% +19,44 +19,91 +19,59

-9,96 -9,87 -9,57
-0,96 +19,91 -0,93

-+ - -

–

2020 2021 2022
0% +57,29 +57,26 +57,34
5% +3,99 +3,79 +4,25
10% +2,66 +2,55 +3,09
20% +1,21 +1,23 +1,80
25% +0,41 - +0,89
30% +0,07 +0,44 +0,27
40% +0,0001 +0,07 0,00
50% 0,00 0,00 0,00
60% -0,11 0,00 -0,07
70% -0,50 -0,13 -0,45
75% -1,52 - -1,46
80% -2,59 -0,54 -2,53
90% -23,97 -1,56 -25,66
95% -23,97 -2,61 -25,66
100% +57,29 -24,37 +57,34

-
- -
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–

2018 2019 2020 2021 2022
0% +58,26 +72,10 +71,43 +72,00 +64,68
5% +6,61 +5,81 +5,83 +5,58 +6,24
10% +4,40 +3,66 +3,72 +3,67 +4,35
20% +2,19 +1,53 +1,62 +1,70 +2,27
25% +1,49 +0,91 +0,55 - +0,97
30% +0,96 +0,49 +0,06 +0,60 +0,23
40% +0,32 +0,04 +0,001 +0,07 0,00
50% +0,00 +0,00 0,00 0,00 0,00
60% -0,15 +0,00 -0,36 0,00 -0,39
70% -0,61 -0,35 -1,25 -0,37 -1,38
75% -1,02 -0,69 -3,26 - -3,38
80% -1,59 -1,23 -5,32 -1,30 -5,35
90% -3,49 -3,26 -57,77 -3,29 -50,16
95% -5,41 -5,37 -57,77 -5,26 -50,16
100% -51,53 -58,53 +71,43 -52,73 +64,68

- - -191,49 to

–

2020 2021 2022
0% +121,82 +112,43 +176,07
5% +8,56 +8,29 +9,10
10% +5,31 +5,30 +6,02
20% +2,11 +2,25 +3,04
25% +0,66 - +1,25
30% +0,08 +0,75 +0,28
40% +0,0001 +0,10 0,00
50% 0,00 0,00 0,00
60% -0,37 0,00 -0,42
70% -1,46 -0,37 -1,66
75% -4,06 - -4,36
80% -7,00 -1,44 -7,36
90% -138,04 -3,90 -191,49
95% -138,04 -6,58 -191,49
100% +121,82 -140,56 +176,07

- -30,2 -
5).  
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2020 2021 2022
0% +46,68 +46,65 +46,73
5% +4,41 +4,93 +5,00
10% +3,05 +3,44 +3,76
20% +1,60 +1,87 +2,26
25% +0,72 - +1,26
30% +0,17 +0,91 +0,52
40% +0,001 +0,28 0,01
50% 0,00 0,00 0,00
60% -0,08 0,00 0,00
70% -0,60 -0,01 -0,54
75% -1,60 - -1,56
80% -2,66 -0,53 -2,61
90% -27,41 -1,53 -35,84
95% -27,41 -2,57 -35,84
100% +46,68 -30,26 +46,73
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THE HOLSTING BREED OF COWS OF MILK PRODUCTIVITY AND 
REPRODUCTION QUALITIES BREEDING AND GENETIC PARAMETERS

Abstract. A significant increase in the milk productivity of cows is associated with the 
intensification of dairy cattle breeding, which is based on a high level of breeding work, as well as 
new intensive technologies for feeding, keeping and organizing the reproduction of animals, which 
confirms the relevance of the studies. The scientific novelty and practical significance of the 
worklies in the fact that tor the first time in the conditions of the Zailiysky Alatau, a comprehensive 
study of the reproductive and reproductive qualities of dairy cattle of the Holstein breed and 
possibility of introducing these result into production was carried out. The studies were carried out 
in the farm "Aidarbayev E.S." Enbekshikazakh district of Almaty region.  

It was revealed that the broodstock of the KH "Aidarbayev E.S." rather selected for 
productive and reproductive qualities: live weight, milk yield and reproductive qualities. The milk 
yield of cows of the 2nd lactation is higher by 155 kg (P> 0.99) than that of cows of the 1st 
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lactation, and of full-aged cows - by 99 kg, or 1.5%. The productivity of first-calf heifers is also 
lower than the average for the herd - by 132 kg (P> 0.95). There were no significant differences in 
fat and protein content. According to the coefficient of milk production, the cows of the herd can be 
attributed to the dairy type, since they produce an average of 1143 kg of milk per 100 kg of live 
weight, which confirms the economic efficiency of their breeding. The average coefficient of 
reproductive ability is 1.0, and this is a confirmation of the high reproductive qualities of the uterine 
composition of the herd of the farm "Aidarbayev E.S." Also noticeable is the high variability of 
such an indicator as the duration of the service period.

Key words: milk yield, fat and protein content, live weight, reproductive qualities.
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   , 

 – 
 – 
 – 

    , 

 – 
365 – 

–

MS Excel 2010. 

–
–

–

n %
m Cv m Cv m Cv

74 6687±45 16,4 3,75±0,01 2,2 3,19±0,01 2,7
66 6842±34 17,1 3,75±0,01 2,2 3,19±0,01 2,7

59 6786±39 16,9 3,75±0,01 2,2 3,19±0,01 2,7

199 6819±38 17,2 3,75±0,005 2,2 3,19±0,005 2,6
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–

m Cv m Cv

74 598±4,7 6,8 1124±22 16,8
66 601±4,8 6,5 1143±24,2 17,2
59 600±5,1 6,6 1136±25 17,1
199 599±2,9 6,8 1143±14,1 17,4

-

– -
- -

- -

–
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–

n
-

-

- 

m Cv m Cv m Cv

34 96±4,0 24,2 381±4,0 6,1 1,0±0,01 5,5
31 94±3,6 21,1 379±3,6 5,2 1,0±0,01 5,1

29 99±4,7 25,3 384±4,7 6,5 1,0±0,06 5,8

94 98±2,6 25,3 383±2,6 6,5 1,0±0,01 5,8

-

-

–
–
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- - – –
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COMPARATIVE ANALYSIS OF PRODUCTIVE AND REPRODUCTIVE 
QUALITIES OF DAIRY CATTLE OF DIFFERENT ECOLOGICAL TYPE

Abstract. 
nda tubegeyli zhana 

–

-
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Atyrau oblystarynyn holshtindik zhane ak-
zhiktelip alyngan sunka ayatalgan 

-
- 6

Orta eseppen tabynnyn sut onimdiligi 10171±94 kg kurady, bul birinshi saulyktardyn 662 kg 

Pervomaisman “Pervomaisky” ZhS-Men

baska sharuashhylyktarmen salystyrganda and baikalady. Sondai-ak Atyrau oblysynyn "SPK 
Pervomaisky" ZhShS-

Key words: ecological type, dairy cattle, service period, milk yield, content of fat and 
protein in milk.
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–

n %
m Cv m Cv m Cv

5 9509±245 5,8 3,52±0,06 3,7 2,93±0,05 3,8

53 10138±12
6 9,0 3,56±0,02 3,5 2,94±0,01 3,3

42 10188±14
4 9,2 3,56±0,02 3,5 2,94±0,01 4,3

100 10171±94 9,2 3,56±0,01 3,5 2,94±0,001 3,8

–

10171±94

-

 15 
9300  –  85-  100 

2).

–

-

Cv Cv Cv Cv
26±0,2 13,8 4,9±0,08 35,6 148±1,8 24,7 442±1,0 4,9
26±0,1 7,2 3,6±0,11 58,7 121±2,2 36,9 407±3,2 15,9

29±0,3 18,4 5,2±0,25 79,0 157±5,5 57,6 445±5,8 21,6

26±0,2 10,3 3,3±0,05 19,1 114±1,1 11,5 379±1,1 3,4
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(n=10) 11- - 71- -

-
, -

-

-
. 324,0…336,4 

-
- -10,7% -

3,8% - ,
-

-

CULTIVATION OF DAIRY CALVES HOLSTEIN BREED WITH DIFFERENT 
METHODS KEEPING IN THE CONDITIONS OF THE SOUTH-EAST OF KAZAKHSTAN

Abstract. The article presents the results of scientific experience on the effectiveness of 
raising calves of the Holstein breed in houses in the open air and indoors in the conditions of the 
south-east of Kazakhstan.  In the experiment, calves born in winter in the first 10 days of life were 
in individual cages in the farm premises. Subsequently, the experimental group (n=10) was kept in 
the "open" air: from the 11th to the 70th day in individual houses, and then from the 71st to the 90th 
day in cages in groups of 5 heads, under the sun-a windproof canopy. The control group (n=10) was 
kept in a calf house during this age period. Upon reaching the age of three months, the calves of 
both groups were placed indoors, in group cages. In the climatic conditions of the South-East of 
Kazakhstan, the cultivation of young Holstein cattle is effective both using the cold method in 
houses and in rooms that provide protection from extreme temperatures in the summer and winter 
seasons; heifers reach a live weight of 324.0...336.4 kg by 12 months of age. When keeping calves 
in houses, compared to rooms, the intensity of live weight gain is higher - up to 6 months by 4.7-
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10.7% (P 0.05) and up to 12 months. age by 3.8%, the development of exterior features is better, 
the intensity of protein, fat and mineral metabolism is higher, as well as the content of leukocytes 
reflecting the intensity of immunity, and in general the cost of cultivation was 5.3% lower.

Key words: method of keeping calves, Holstein breed, houses for calves, live weight.
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1-5 6
6-10 6 0,1 0,1 1 5 5
11-15 6 0,2 0,1 2
16-20 6 0,4 0,1 0,2 2 5 5
21-25 6 0,5 0,2 0,3 2,5
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180 8,5 3,0 5,0 52,5 75 75
31-35 6 0,5 0,6 0,6 5 10 10
36-40 6 0,4 0,8 0,1 0,8 6 10 10
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61-70 1 0,6 1,5 10 15 15
71-80 0,7 0,8 1,5 11 15 15
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INFLUENCE OF FEEDING A PHYTOGENIC SUPPLEMENT ON THE 
EFFICIENCY OF CALF GROWING

Abstract. The use in feeding calves aged 3-6 months of a feed phytogenic additive produced 
by STC Himinvest LLC has a positive effect on the physiological state of animals, as indicated by a 
significant increase in protein in the blood of animals of the experimental groups by 4.3 (p<0.001) 

-globulins – by 6.0 (p<0.01) and 5.7 (p<0.05)%, which provided an increase 
in gross body weight gain by 11.3-15.5%, while reducing the cost of EKE to obtain it by 10.3-
13.3%. The most effective scheme for the use of feed phytogenic additives in feeding calves turned 
out to be 400 mg per 1 kg of live weight. When feeding 250 mg of the supplement to calves per 1 
kg of live, 902.2 rubles were received, 400 g – 1227.6 rubles. additional profit per 1 head, while the 
level of profitability increased by 1.0 and 2.8%, respectively.

Key wordss: calves, feed, feed additive, productivity, efficiency
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ENERGY FODDER SUPPLEMENT IN FEEDING OF YOUNG CATTLE

Abstract. Balancing the diets of young cattle at the age of 4-6 months with the feed additive 
"Cobiotic Energy" provides an increase in metabolic processes in the body of animals, as indicated 
by an increase in blood saturation with erythrocytes by 2.8%, an increase in total protein content by 
4.2%, albumins – by 10.1% and glucose – by 41.2%, which provided an increase in the average 
daily increase live weight by 9.8%, while reducing feed costs for its production by 9.6%. The 
largest energy gain of 10.71 MJ was in the group when using "Cobiotic Energy" in feeding calves, 
in the control group this indicator was lower by 14.4%. The highest energy gain of 10.71 MJ was in 
the II experimental group when used in feeding calves "Cobiotic Energy". In the control group, the 
net energy gain index was lower than the experimental animals by 1.35 MJ or by 14.4%.

Key wordss: feed additive "Cobiotic Energy", young cattle, rations, blood.
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257 255
1020 1011
375,4 373,22
177,74 180,57
47,77 47,59
28,13 28,13
8,92 8,84

10,57 10,54
1070,59 1057,8
37,24 37,48
179,08 178,92
370,08 371,11
2,02 2,02
1,79 1,78

64,08 186,17
6858,01 6436,68
323,62 723,9

–

–

I II 
1 2 3

114±2,60 119±3,52
12 7,78±0,05 7,97±0,12

9 9,7±0,05 9,33±0,12
78,07±4,11 81,37±4,85
2,5±0,40 3,53±0,55*

4,93±0,34 5,03±0,23
2,94±0,12 2,94±0,13
1,64±0,26 1,71±0,18
1,01±0,06 1,09±0,05
1,33±0,04 1,36±0,04



349

1 2 3
23,7±4,21 25,43±3,44
35,50±0,71 39,11±2,79
42,5±3,69 42,26±2,06
467±6,7 467±6,7

-

–

–

I II

104,6±2,20 106±2,78
177,2±1,78 185,7±1,76
72,6±1,39 79,7±2,23
797±15,29 875±24,51

100 109,8
5,31 4,81
100 90,4

–

-



350

- -
- -453.

- - -
- -455.

- – -
271-276.

-
– - -294.

-
30- - - -1473.

-
– - -267.

- –
2022. - -271.

-
– - -230.

-
– - -304.



351

-
– - -216. 

- – - 
253-257. 

- - -83. 
13. Goats producing biosimilar human lactoferrin / D. M. Bogdanovich, V. F. Radchikov, V.

N. Kuznetsova, E. V. Petrushko, M. E. Spivak, A. N. Sivko // IOP Conference Series: Earth and 
Environmental Science. Krasnoyarsk Science and Technology City Hall of the Russian Union of 
Scientific and Engineering. Krasnoyarsk, Russian Federation, 2021. - 

-
- , 2020. - -105. 

- -

- -
- - -27. 

-
-

- - -1545. 

-
1,  labkrs@mail.ru 

.

-



352

-

-
- -

.

-

-

- -
-

- 4,2 
- - -

- -

.

EFFICIENCY OF USING WHOLE GRAIN CORN IN THE 
CULTIVATION OF YOUNG CATTLE

Abstract. This article presents materials on the study of the effectiveness of the inclusion of 
Crushed corn grains in the amount of 30 and 40% of the weight of mixed feed for young cattle aged 
66-115 days, which has a positive effect on feed consumption, the intensity of animal growth, while 
reducing feed costs and production costs. The research showed that the use of crushed corn grain in 
the amount of 30 and 40% by weight of compound feed in the diet of calves aged 66-115 days 
contributed to an increase its nutritional value by 3.4% to the control value, energy value by 3.9 and 
5.2%, with a decrease in protein content by 7.2 and 9.6% relative to the control. Allowed to increase 
in daily live weight gain of young animals for the period of experiment by 4.2 and 5.0% (792 and 
798 g), while reducing the feed consumption by 2.9 and 4.1%, the cost of gain - by 9.9 and 11.4 
percent.

Key words: young cattle, whole grain, diets, productivity, efficiency.
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INNOVATIVE TECHNOLOGY AND TECHNICAL DEVICES
FOR SHILAGE IN ROLLS PACKED WITH FILM

Abstract. An analysis of the technology and technical means for harvesting haylage in rolls 
wrapped in film, used abroad, is given. In Russia and Belarus, the technology is carried out by the 
“Salyut” and “KOKON” machine complexes. The cost of each complex is 25...28 million tenge, 
which is not always acceptable for small and medium-sized farms. 

The advantage of the technology: packaged haylage can always be harvested 24 hours a day, 
even in bad weather; the packaged silage technology eliminates the need for expensive large storage 
facilities. 

Scientific novelty - each roll serves as a separate airtight mini-storage of haylage. Herbs 
packed in rolls can be stored individually according to their nutritional value. Haylage of high 
nutritional value can be given to cows that have calved in autumn, and grasses of low nutritional 
value are suitable for barren cows.

Practical value - the technology of harvesting haylage and storage in rolls wrapped in film 
can be carried out in the natural and climatic conditions of Kazakhstan with a hot climate. Haylage 
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in rolls is used for feeding dairy cattle, sheep, goats, horses. It also serves as food for rabbits, 
poultry, geese, ducks, chickens, turkeys.

Main results: SPC Agroengineering has developed: mower-conditioner KP-3.0; round baler 
PR-400V; roll turner, on loader PN-1000; OR-1 bale wrapper with self-loading and unloading 
mechanism has been improved. Laboratory and field tests of haylage harvesting machines were 
carried out in Ayrshir LLP and Zhanat farm in Almaty region. 

Conclusions. Haylage in a package after 7 months of storage in a roll was used for feeding 
animals: horses, cattle, young animals, sheep, which ate haylage willingly. In the future, haylage in 
a roll will be produced according to the patent of the Republic of Kazakhstan No. 32132 “Method 
of preparing haylage from alfalfa leaf mass”. 

Key words: technology, haylage, bale wrapper, film.
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FEED QUALITIES OF COMPOUND FEEDS OBTAINED
WITH THE INCLUSION OF AN EXTRUDATE OF GINGER SEEDS

Abstract. A recipe for compound feed for calves has been developed and tested, in which a 
technical oil culture – a seed ginger is used. It also included grains of barley, wheat, oats, corn, a 
mineral source of calcium and phosphorus, and table salt. All plant components were previously 
processed by extrusion. Experimental feeding was carried out against the background of a control 
group of analog calves, whose diet used compound feed made up of traditional components. 
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Feeding ginger seed extrudate to animals as part of the diet for 2 months contributed to a greater 
consumption of feed - hay and haylage by an average of 4.6%, compound feed – by 4.4%. The 
gross increase in live weight of calves of the experimental group during the experiment period was 

corresponding indicators of animals of the control group.
Key wordss. Ginger seed, calves, compound feed, profitability of production.
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VARIABILITY OF THE LIVE WEIGHT OF HEISTS OF DIFFERENT
GENOTYPES UNDER THE CONDITIONS OF "AGROFIRM "DINARA-RANCH" 

Abstract. The article presents data on the variability of the live weight of heifers from birth 
to 18 months, obtained by purebred breeding: Kazakh white-headed, Hereford breeds and their 
crossbreeds. 

By studying the variability of the live weight of heifers from birth to 18 months, it was 
found that both purebred young animals and crossbreds always had a harmonious physique and had 
well-defined meat forms.

At the same time, features and differences appeared already at an early age. At the same 
time, the Hereford heifers differed in the maximum value in live weight, and the Kazakh white-
headed peers were the minimum, the crossbred animals occupied an intermediate position. 

Key words: Kazakh white-headed, Hereford, crossbreed, heifer, live weight. 
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-8 

– -15) 

F1

±mx Cv ±mx Cv ±mx Cv

8-12 728±2,85 0,3 781±2,29 0,2 730±2,14 0,2
12-15 493±2,53 0,5 625±2,91 0,4 601±2,91 0,4
15-18 545±2,81 0,5 575±2,43 0,4 563±2,96 0,5
6-15 617±2,00 0,3 708±3,23 0,4 689±3,24 0,4
6-18 599±1,58 0,2 675±2,82 0,4 657±2,87 0,4
0-18 646±2,20 0,3 732±3,16 0,4 711±3,78 0,5
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COMPARATIVE ANALYSIS OF THE EFFECT OF THE ADDITION OF 
NARROW-LEAVED FIREWEED IN THE SILAGE OF VARIABLE ALFALFA

AND EASTERN GOAT

Abstract.  Silage is a simple and reliable way to preserve the green fodder mass in a juicy 
state. The article considers options for silage of alfalfa and Eastern goat both in pure form and with 
the addition of narrow-leaved cypress (ivan-tea) in various ratios. The qualitative indicators of the 
finished feed have been determined. It was revealed that the pH of all silos did not reach the 
biologically limiting values for the development of lactic acid bacteria (3.9 – 4.3). The use of 
narrow–leaved cypress as a forage plant when preparing silage mixed with a legume component - 
alfalfa variable had a positive effect on its silage capacity. The minimum dose of narrow-leaved 
cypress (ivan-tea) when siloed with alfalfa is 15% of the weight of alfalfa. Such a silo has good 
physico-chemical and organoleptic characteristics. The addition of ivan-tea during the silage of the 
Eastern goat in the studied ratios turned out to be insufficient to obtain good quality feed. 

Key words: narrow-leaved fireweed, feed, silage, protein. 
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«DKB-M » IN FEEDING FARM POULTRY

Abstract. The value of proteins can hardly be overestimated, given that their synthesis in 
the body of animals and birds occurs only from feed. Of great scientific and practical interest are 
modern domestically produced protein supplements with a high protein content that can replace 
imported protein feed. 

The State Scientific Institution «Institute of Physical Organic Chemistry» of the National 
Academy of Sciences of the Republic of Belarus has developed a protein feed additive based on 
whey «DKB-M », which contains 47,9 % crude protein, unlike its products. In this regard, the 
research data are relevant and have practical significance.

The purpose of our scientific research was to study the effectiveness of the use of the protein 
feed additive «DKB-M » in the cultivation of broiler chickens. 

As a result of the scientific and economic experience, it was found that the protein feed 
additive based on milk whey «DKB-M » contributes to an increase in nitrogen retention by 4,6 %, 
has a positive effect on the immunity of poultry, reducing the activity of prooxidants: diene 
conjugates – by 7,1–9,6 %, malon dialdehyde – by 5,5–11,1 % and ketodienes – by 1,7–3,4 %.

It was also found that the complete replacement of imported sunflower cake with domestic 
protein feed additive «DKB-M » in broiler diets is cost-effective. Additional profit from such a 
reception amounted to 7,8 rubles, and per 1000 heads of broiler chickens – 156 rubles (in 2018
prices).

Key words: «DKB-M », broilers, compound feed, nitrogen balance, efficiency. 
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VETERINARY AND SANITARY ASSESSMENT OF WASTE BASED ON MANURE 
DURING THEIR HEAT TREATMENT IN DRYING PLANTS

Annotation. The article presents the sanitary and bacteriological indicators of chicken 
manure before and after heat treatment in a direct-flow drying plant. Manure drying in direct-flow 
plants and the degree of its disinfection are directly dependent on the temperature of flue gases 
entering and exiting the drum and the heat treatment time.

Keywords: drying plant, litter, disinfection, temperature.
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,

USING THE FODDER ADDITIVE LAURBAK IN THE DIET
OF GEESE OF THE PARENT STOCK

Abstract. The article presents the data of scientific research on the use of feed additive 
LaurBak in goose breeding. When using the feed additive LaurBak, we came to the conclusion 
about the advisability of using this feed additive, because its use increases the safety of the livestock 
of geese, egg production and improves the results of egg incubation and economical effect.

Keywords: feed additive, livestock safety, egg-bone, egg incubation, LaurBak.
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Annotation. The article presents the results of using the probiotic feed additive "Normosil" 
in growing broiler chickens of the Arbor Acres cross from a day old to 42 days of age with daily 
and periodic giving at a concentration of 1x106 and 1x107 CFU/ml.

It was established that the average daily gain in live weight for the entire period of research 
was 60.8 g/day in the control group, in the experimental groups it varied from 65.8 g/day (I-th 
experimental) to 68.7 g/day (IV -th experienced). The introduction of the bacterial components of 
"Normosil" into the intestines of the experimental birds stimulated the processes of more efficient 
digestion of dietary nutrients, providing a higher percentage of eviscerated carcass yield in broiler 
chickens of the experimental groups.

Keywords: live weight; broiler chickens; cross Arbor Acres; digestibility of nutrients; meat 
productivity.
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PRODUCTIVITY OF THE OFFSPRING OBTAINED WHEN CROSSING 
THE LINDOVO GEE BREED AND WANXI

Annotation. The article presents the results of studies carried out on geese of the 
Lindovskaya breed, the wanxi breed and their hybrids, a comparative analysis of live weight, the 
safety of young animals of the original breeds and their hybrids, the egg production of geese and the 
indicators of the hatching of goslings. 

Key words: hybrids, live weight, safety, wanxi breed, Lindovskaya breed 
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Figure 2 - Genetic improvement in several traits prior and after introduction of genetic 
evaluation in the German Apis m. carnica population 

The columns represent the average over five years.  100% represents the average of the 
breeding values of the last 5 years for the respective trait. The numbers (regression coefficients) 
directly above the columns represent the average annual improvement in each trait for the time 
period before or after the introduction of genetic (black triangle). Due to insufficient data available 
between 1990 and 1994, the average values for these years are excluded [9]. 

Conclusion. Honeybee breeding is a complex process that requires careful planning, 
coordination, and cooperation between beekeepers, bee breeders, and bee research institutes. 
Following the aspects outlined in this article can help establish a successful and sustainable 
honeybee breeding program. Successful honey bee breeding programs not only boost the 
productivity of beekeeping across the country, but also help conserve the valuable genetic resources 
of the native subspecies over the long term. 

References

1. Bienefeld K (2021)  Sustainable breeding strategies for arid regions and climate change
adaptation for the honeybee. Proceeding Abu Dhabi Agriculture and Food Security Conference. P 
51.

2. Bienefeld K, Ehrhardt K, Reinhardt F (2007) Genetic evaluation in the honey bee
considering queen and worker effects—a BLUP-animal model approach. Apidologie 38: 77–85. 

3. Zakour K, Bienefeld K (2014) Basic considerations in the development of breeding plans
for honey bee, illustrated by data on the indigenous Syrian honey bee (Apis mellifera syriaca). 
Journal of Apicultural Research 52: 314-326.  

4. Büchler R, Costa C, Hatjina F, Andonov S, et al. (2014) The influence of genetic origin
and its interaction with environmental effects on the survival of Apis mellifera L. colonies in 
Europe. Journal of Apicultural Research 53:205–214.  

5. Du M, Bernstein R, Hoppe A, Bienefeld K. (2021) A theoretical derivation of breeding
success with and without controlled mating in honeybees.   Genetics Selection Evolution 53: 17 

6. Henderson C R (1985) Best linear unbiased prediction using relationship matrices derived
from selected base. J. Dairy Sci., 68: 443-448. 



423

7. Hoppe A, Du M, Bernstein R, Tiesler FK, Kärcher M, Bienefeld K (2020) Substantial
Genetic Progress in the International Apis mellifera carnica Population since the  Implementation of 
Genetic Evaluation.  Insects 2020, 11: 768.

8. Plate M Bernstein R;  Hoppe A, Bienefeld K (2020)  Long-term Evaluation of Breeding
Scheme Alternatives for Endangered  Honeybee Subspecies.  Insects  11: 404.

9. Bienefeld K (2016) Breeding success or genetic diversity in honey bees? Bee World
93:40-44.

-

1, 2

3

1

2

3 -

-
- -

-
-

-

-

.

-
-



424

-
-

-
-

- -

-

-

PROSPECTS FOR THE USE OF THE BASHKIR POPULATION OF DARK 
FOREST BEES IN BEEKEEPING

Annotation. In the conditions of the mining zone of Bashkortostan, studies were conducted 
on the reproduction of the Burzyan population of dark-legged native bees. Breeding and tribe work 
was carried out on the basis of the apiary of the scientific and experimental station for beekeeping 
of the Bashkir Scientific Research Center for beekeeping and apitherapy. During the expeditionary 
examination, samples were selected to study exterior indicators. These morphological features 
showed the inappropriateness of the use of local families as the ancestors, and the possibility of 
using as paternal ones. The next stage of the experiment was the importing of 150 non-artic bee 
families without drone and drone brood, from which two apiaries of the same condition were 
created on the Kugarchinskaya research station. By this period, the withdrawal of infertile uterus 
from tribal maternal families was organized and they were planted in nonsense families. The first 
time the uterus was successfully accepted in 10% of families. By the end of the season, 110 families 
had the strength from 6 to 11 streets; From wintering, the family did not come out with 6 streets. 
They died, in our opinion, due to the insufficient number of individuals in the nest. The assessment 
of the exterior indicators of the overwest families showed the identity of individual families of the 
Central Russian breed, which confirms the effectiveness of the replacement of uterus of unknown 
origin with the use of fatherly native bee families. The results of wintering in the mountainous zone 
of the Krasnodar Territory showed that for the safety and further development of the strength of 
families there should be more than 6 streets.

Keywords: Burzyanskaya bee, reproduction, selection, Central Russian breed, wintering, 
family strength.
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QUALITY OF HONEY BEE (APIS MELLIFERA) QUEENS ESTIMATED USING 
WING MEASUREMENTS

Adam Tofilski1 1, Andrzej Oleksa2

1University of Agriculture in Krakow, 29 Listopada 56, 31-425 Krakow, Poland, rotofils@cyf-
kr.edu.pl; 

2Kazimierz Wielki University, Bydgoszcz 85-090, Poland, e-mail: olek@ukw.edu.pl.

Abstract. Larger honey bee (Apis mellifera) queens have a greater number of ovarian tubes 
and a larger volume of spermatheca. This allows them to lay a greater number of eggs both per day 
and throughout their lives. In Poland, there was an industry standard for bee queens. In the case of 
an uninseminated queen of subspecies A. m. carnica, the minimum body weight was 185 mg, and 
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the minimum wing length was 9.6 mm. Those threshold values can be considered reliable criteria 
for assessing the quality of bee queens. 

The purpose of the study was to determine the relationship between queen weight and wing 
size. In order to obtain bee queens of different qualities, they were raised from one-day-old, two-
day-old, and three-day-old larvae. The queens were weighed immediately after their emergence 
from queen cells. In addition, wing size was measured using two methods: 1) wing length as a 
distance from wing tip to wing base, or 2) centroid size based on 19 landmarks. A significant
correlation was found between the queen weight and the wing size estimated using both methods. 
The wing size estimated using centroid size is more precise and makes it possible to estimate the 
length of the wing even when the base of the wing or its tip has been damaged. Unlike body weight, 
wing length does not change throughout the life of a queen and can be measured relatively easily. 
Based on wing measurements, beekeepers can assess the quality of queen bees obtained from queen 
breeders. 

This research was funded in part by the National Centre for Research and Development, grant 
number TANGO-V-A/0042/2021.

Key words: honey bee, Apis mellifera, wing, queen, quality. 
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PROSPECTS FOR THE USE OF CENTRAL RUSSIAN BEES OF THE 
"ORLOVSKY" TYPE IN THE CONDITIONS OF THE REPUBLIC OF KAZAKHSTAN

Abstract. the article provides an analysis of the prospects for the rational use of Central
Russian bee colonies of the "Orlovsky" type in the conditions of the mountain forest zone of the 
Republic of Kazakhstan. The relevance of using highly productive bee families of the Central 
Russian breed, separated on the basis of local populations of this breed, is shown. The results of the 
evaluation of the growth and productive qualities of bee colonies are given, the organizational and 
zootechnical structure of the apiary and its significance for improving the efficiency of the bred 
type are recommended for the first time. The large-scale introduction of the highly productive 
Orlovsky type to increase the economic efficiency of beekeeping in the Republic of Kazakhstan is 
being considered.

Keywords: entral Russian bees, geographically remote populations, highly productive type 
"Orlovsky", polymorphism, organizational and zootechnical structure.
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).

–

W2-W1 t2-t1
2169 4,0 75,3 7,0
2020 2,9 52,1 7,7
1716 4,0 38,1 7,0
1442 2,8 34,0 6,0
1792 3,3 41,5 8,0
1587 1,6 40,5 7,3
2000 4,8 40,0 8,5
2178 3,4 66,3 11,7
1554 3,5 35,3 8,0
1767 4,1 30,0 5,0
1488 3,7 38,0 6,0

- 1458 3,1 29,0 8,0
1842 5,3 42,0 8,0

-9 

2).



434

– -

F1 F2 F3 F4 F5 F6

1994 1995 1996 1997 1998 1999 2000 2001 2004
1699 2176 2140 2027 1976 1997 2037 2210 2019 1976

100 128 126 119 116 118 120 130 119 116
43,2 51,2 51,4 50,4 54,7 48,8 62,4 59 51 58

100 119 120 117 127 112 144 137 116 133

-4 0

-

-
-

-

F5
F1- F6

F5 

-
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THE USE OF POLYETHYLENE FILM FOR THE BEES NEST INSULATION 
DURING THE SPRING DEVELOPMENT OF THE BEE COLONIES

Oleksandr Mishchenko1, Olesya Lytvynenko1, Gennady Bodnarchuk1, Leonid Romanenko1,
Kristin Afara1, Kryvoruchko2

1National Scientific Centre «Institute of beekeeping named after P.I. Prokopovich», 03143, 
Kyiv, 19 Akademika Zabolotnogo St. Ukraine;

2National University of Life and Environmental Sciences of Ukraine, 03041, Kyiv, Heroyiv 
Oborony st., 15, Ukraine, alesyasandra@ukr.net.

Abstract. Spring is one of the most important periods in beekeeping. The task of the 
beekeeper in the spring is to create the most favorable conditions for the development of the bee 
colony – warmth, food, good combs. As is known, for the successful spring development of the bee 
colonies, one of the main conditions is the sufficient amount of carbohydrate and protein feed and 
optimal nest insulation. To preserve the strength of the bee colony and provide its better 
development in spring, it is necessary to insulate the nests of bees. For this purpose, side and top 
insulating pillows or mats are used. By the end of May, the bee colonies with thermal and moisture 
insulation of the nest using polyethylene film and with water supply rear significantly more bees by 
20% than those kept according to the generally accepted beekeeping system. It has been 
experimentally proven that the insulation and sealing of the bee nest using polyethylene film during 
the period of spring development reduces the spring loss of bees and accelerates the build-up of the 
strength of the bee colonies, increases their productivity. The goal of the work – improving the 
sealing and insulation of the bee nest in the spring period in preparation of the bee colonies or 
honey collection. The main research results. It has been experimentally confirmed that insulating
the nests of the bee colonies in spring using polyethylene film with insulating pillow contributes to
a much better retention of temperature and humidity in the hives than when using only insulation
pillow for these purposes. It was noted that in the experimental group where a polyethylene film
and insulating pillow were used to seal and insulate the nest, the number of bee spaces was always
larger compared to the control group. The regularity of the advantages of insulation and sealing of 
the bee nest using polyethylene film with insulating pillow over the control of productivity was also 
noted. Conclusions. The necessity of using a polyethylene film with an insulating pillow filled with 
dried seaweed during the spring build-up of the strength of bee colonies has been experimentally 
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confirmed. The proposed method is simple and effective and can be recommended to beekeepers 
for the spring build-up of bees in preparation for the honey collection period.  

Key words: the nest of the bee colony, protein food, polyethylene film, brood.
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Introduction. Spring development of bee colonies largely depends on their preparation for 
overwintering and on the conditions of overwintering. With good autumn preparation and favorable 
overwintering, the bee colonies emerge strong, with well-preserved and unwearied bees. The 
strength of the bee colony, good overwintering, the presence of some diseases depend only on the 
overwintering without losses. With good overwintering the bees consume (prior to the emergence of 
brood) a small amount of food needed for maintaining vital processes and required temperature in 
the winter cluster. In case of bad overwintering, including an elevated temperature, the bees are 
expending a lot of energy, consuming more food and even young bees are weakening rapidly. In 
spring, after the bad overwintering the colonies that are seemingly strong consist of physiologically 
weak, wearied bees. In such colonies after the flight the queen bee is laying eggs intensively, but 
wearied bees die quickly (prior to young bees emerging), the colonies become weak and in cold 
night temperatures and frost the brood freezes and dies. In early spring under conditions of 
changeable weather the bees are cautious about flights. In the first warm days, as soon as the 
temperature of the air allows (and this is usually the third decade of March) the bees go on mass 
flights [1, 6, 10, 12, 13].

For normal functioning of the bee colony (feeding, reproduction) bees need the temperature 
from +10 to + 30 ° . Nature is designed so that bees can independently warm and cool themselves. 
But in order to produce the required amount of heat the insects are wasting their vital energy, whose 
reserves are replenished by food consumption. Then, it turns out that the more heat they need to 
release, the more food they need to consume, namely honey, whose reserves are limited and can’t 
be replenished until spring. To ensure the optimal microclimate conditions in the nest the bees use 
almost 50% of the fodder honey collected during the beekeeping season. If the food stores are 
depleted before spring, the bee colony can die and that is why the beehives should be insulated in 
order for the bees to spend less energy on maintaining the comfort temperature [2, 5, 7, 9, 10, 11, 
13].

It is very important that the bees have enough protein food – bee bread, especially in the 
second half of the winter period when the brood is born. If in the second half of the winter, when 
there is no brood in the colony, the bees manage only with honey, then with the emergence of brood 
they are in critical need of bee bread. When overwintering without bee bread the bees wear down 
faster and their lifespan is shortened. Such colonies are weakening and rear less brood in spring [7, 
10, 13, 15, 16].
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Spring is one of the most critical periods in beekeeping that is being undervalued by too 
many. After all, the main task of the beekeeper is to bring the colonies to maximum strength by the 
beginning of flowering of the main sources of nectar. This is achieved in spring. The honey 
collection by bees, the production of beeswax and other products depend of the pace of spring 
development of the colonies. The task of the beekeeper in spring is to create the most favorable 
conditions for the development of the bee colony– warmth, food, quality combs. As is known, for 
the successful spring development of bee colonies, one of the main conditions is the sufficient 
amount of carbohydrate and protein food and optimal nest insulation. 

In the early spring period the beekeeper must create favorable conditions for the 
development of bee colonies. Such conditions primarily include providing bees with sufficient food, 
maintaining thermal regime in the hive and compliance with sanitary rules [1, 2, 3, 16]. 

During the spring period the bee colony consumes food (honey) for rearing brood 8-10 kg 
(10-15), for the maintenance of its life – 6-8 kg (9-11). In total 17-21 kg + 8 kg for the beeswax 
secretion. In the strong colony the consumption of food is significantly bigger (1,5-1,8 times). With 
a decrease in honey stocks in the nest to 4 – 6 kg the queen bees are laying less eggs. The absence 
of bee bread in the nest reduces the brood rearing by 10 times. In this case the rearing of the small 
number of brood in the nest comes at the expense of protein reserves in the body of nurse bees, 
which leads to their exhaustion. Without the bee bread the colony will not develop even with the 
honey stores in hive. In this regard, it is clear that the beekeeper should always have a stock of bee-
bread frames for spring time [4,5, 6, 8].  

The productivity of the bee colony is laid in early spring. From this moment, the number of 
eggs laid by the queen bee per day should increase day by day which requires the sufficient amount 
of protein food to feed larvae and producing the royal jelly by bees. The uneven supply of bee 
pollen into the hive in early spring in the absence or lack of its reserves in the hive slows down the 
development of the colony during this period and leads to the loss of the productive flow.  

With an increase in the number of brood, the consumption of carbohydrate and protein food 
increases and the more the colony consumes it, the more bees it will rear. The family can develop 
only in the conditions of good food supply. This need is partially met by the nectar brought into the 
hive by bees, partially by the stores prepared in advance. In most cases it is required that starting 
from spring each bee colony has 12-15 kg of food left from the previous year.  

In bee colonies with small stock of honey the bees are born with the lowest live weight –
101,5 mg and live 32 days, with an average live weight – 106,5 mg and live 36 days, with 
maximum live weight – 108,5 mg and have the highest life expectancy –38 days respectively. In 
early spring, as well as when keeping bees under greenhouse conditions the bees suffer from protein 
deficiency which leads to the reduction and, consequently, to the weakening of the colonies. 

Maintaining the required thermal regime in the hive is important for increasing the life 
expectancy of overwintered bees and improving the conditions for development of the bee colonies. 
In the springtime the return of cold weather is often observed forcing bees to expend a lot of 
strength and energy to maintain the required temperature in the nest, as a result of which the old 
overwintered bees die off quickly and the colony is greatly weakened.  

To preserve the strength of the bee colony and its better development in spring, it is 
necessary to insulate the bee nests. For this purpose, the insulating pillows are placed on top of the 
frames and on the sides. It should be noted that with the use of traditional method of insulating the 
nest with a pillow, in spring, there is a loss of heat produced by bees and, in some cases, weakening 
of bee colonies.  

The colonies provided with heat and moisture-proofing by use of polyethylene film and 
receiving water rear bees by the end of May significantly more by 20% than those kept according to 
the generally accepted beekeeping system [4, 5, 6, 8, 12, 14, 16].

We chose the option of warming and sealing the upper part of the nest with a transparent 
polyethylene film (PE film) in which heat loss was reduced to zero and biological condensate 
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formed from the chemical transformation of honey in the body and the breath of bees remained in 
the nest. This condensate in the form of water droplets on the inside of the film was used by worker 
bees for internal needs. This not only reduces the loss of bees in spring, but also lengthens their 
lifespan in the first critical period of their life after overwintering. After all, the rearing of brood in 
colonies does not stop and the need of bees for water increases to 200-250 g per day. Regardless of 
the ambient air temperature, you can inspect the nest through the film and visually assess the
condition of the bee colony, help in case of a problem.

The goal of our scientific work was to improve sealing and insulation of the nest during 
spring period in preparing the bee colonies for honey collection.

One of the objectives of our study was to elucidate the patterns of growth of bee colonies 
during sealing and insulation of the nest with plastic film. 

Materials and methods of research. Methods of research: zootechnical (selection of
groups of analogues, the study of development and productivity of bee colonies), mathematical and 
statistical (assessment of the reliability of the results obtained). Biometric data processing was
performed on a PC using MS Excel software with the use of built-in statistical functions.

The objects of the study were the bees of the Ukrainian steppe breed of one of the apiaries in 
Kyiv region. To conduct the experiment, two groups of bee colonies were formed, five in each, 
which were selected according to the method of analogues, taking into account their equality in 
strength, the number of combs, capped brood, feed, age of the queen bee. All colonies were kept in 
box hives, in which the box contained 8 standard frames 435 300 mm in size.

In the control group bee colonies were insulated with traditional insulators, namely pillows 
with dried seaweed as a filler. The experimental colonies had insulation with polyethylene film, as 
well as the above-mentioned pillows. The caring for the bee colonies of all groups was conducted 
identically according to the generally accepted method. To set the microclimate parameters 
(temperature and humidity in the brood rearing area), a digital hygrometer-thermometer with 
remote sensor was used.

Accounting for the growth of the bee colonies was carried out every 12 days, taking into 
account the number of capped brood (hundreds of cells), the strength of the bee colony (bee space). 
For accounting, a grid frame with 5 5 cm squares was used, which contains 100 bee cells.

The results of research. With the beginning of the active period, namely, after the spring 
flight, when bees are able to actively influence the microclimate of the nest, we insulated the 
experimental group of the bee colonies with a film and a pillow filled with dried seaweed. Fresh air, 
penetrating through the lower hive entrance, first warms up below and then gradually rises up, thus 
warming the nest. At the same time worker bees spend less energy to heat the nest and thereby their 
life expectancy is increasing and, accordingly, the food stores of the bee colony are saved. Data on 
temperature and humidity indicators in the bee spaces with various methods of insulation are 
presented in Table 1. 

Analyzing the data of the research results, it should be noted that the indicators of 
temperature and humidity in the bee colonies of the control and experimental groups differ both by 
data of accounting and throughout the day 

Comparative data show that warming the nests of the bee colonies of the control group using 
insulating pillow filled with dried seaweed in spring is not enough, since the microclimate 
parameters in the nest near the frames with brood do not reach the physiological norm limit – 36º .
In the colonies of experimental group, the temperature indicators were 35,5-36,5º with a humidity 
of 73,1 – 79,6%.
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Table 1 – Indicators of the microclimate of nests of bee colonies with various methods of insulation 

So, warming the bee colonies in spring using polyethylene film and insulating pillow 
contributes to a much better retention of temperature and humidity in the hives than using only 
insulating pillow for these purposes. 

It is also important to consider the dynamics of the increase in the strength of the bee 
colonies under different experimental conditions. The results of our study are presented in Table 2. 

Analyzing the data in table 2, we can note that at the beginning of the experiment, the 
number of bee spaces in bee colonies was about the same in all groups and ranged from 5,6 to 5,8 
pieces. Accounting for the number of bee spaces 21 days after the emerge of the first generation of 
bees (spring generation) showed that their number increased. At the same time, we can note that in 
the experimental group where a polyethylene film was used with a pillow to insulate and seal the 
nest, the number of bee spaces has always been higher compared to the control group. So, on April 
4, in experimental group, on average, the bee colonies had 4 bee spaces more, on April 25 – 2,3
spaces more than bee colonies of the control group, 

Table 2 – The dynamics of the increase in the strength of the bee colonies

Method of insulation
The number of bee spaces, pcs

14.03 4.04 25.04
M±m Cv,% M±m Cv,% M±m Cv,%

Insulating pillow filled 
with dried seaweed 
(control group))

5,6±0,4 1,31 7,5±0,2 1,28 13,3±0,4 2,3

Polyethylene film +
Insulation pillow filled 
with dry seaweed 
(experimental group)

5,8±0,2 1,25 11,5±0,3 2,45 16,0±0,1 3,1

Also, a pattern of the advantages of warming and sealing the nest with a polyethylene film 
and insulating pillow over productivity control was noted. The results of our study were presented 
in Table 3. 

Table 3 – The influence of insulation and sealing of the nest on the productivity of the bee colonies

Hours of 
accounting

14.03 4.04 25.04
temperature, humidity temperature, humidity temperature, humidity

M±m % M±m % M±m %

Insulating pillow filled with dried seaweed (control group)
7:00       
11:00     
15:00     
19:00

33,5±0,20    
34,5±0,20       
34,6±0,21       
34,5±0,20

65,1±0,26    
68,2±0,27      
68,8±0,28      
69,4±0,28

33,8±0,12      
34,2±0,33      
34,7±0,18      
32,8±0,16

66,1±0,13      
67,4±0,14      
68,5±0,16      
69,5±0,19

34,8±0,19     
35,0±0,19      
35,5±0,20      
34,2±0,20

74,7±0,20  
75,5±0,14   
74,9±0,18   
75,8±0,12

Polyethylene film + Insulating pillow filled with dried seaweed (research group)
7:00       
11:00     
15:00     
19:00

34,5±0,20      
35,2±0,19     
34,8±0,12      
34,5±0,17

75,2±0,22      
76,5±0,18      
75,7±0,19      
76,4±0,13

34,9±0,17    
35,1±0,18   
35,0±0,18   
35,0±0,15

73,1±0,21  
75,7±0,15  
75,5±0,14  
76,2±0,22

35,8±0,07  
36,5±0,05  
36,2±0,20
36,3±0,21

76,6±0,20   
78,4±0,05   
78,8±0,08   
79,6±0,09
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Method of insulation Honey productivity Wax productivity
M±m, % td M±m % td

Insulating pillow filled with 
dried seaweed (control group) 38,5±1,25 100 - 14,8±1,39 100 -
Polyethylene film +
Insulation pillow filled with 
dry seaweed (experimental 
group))

64,4±1,18 167,3 2,31 17,5±1,47 118,2 1,07

The bee colonies of experimental group produced more gross honey than the control ones by 
25,5 kg or 67,3%. The difference is reliable. In the number of built cells the difference between 
experimental and control groups was 2,7 cells or 18,2% and was unreliable.

Conclusion. Warming and sealing of the nest has a great influence not only on the safety of 
the bee colonies in spring, but also on the rate of their spring development and productivity during 
honey collection. The necessity of using polyethylene film filled with dried seaweed during the 
spring build-up has been experimentally confirmed. The prosed method is simple and effective and 
can be recommended to beekeepers for spring build-up in preparing for the period of honey 
collection. In the future, when the external temperature rises, the film must be removed from the 
bee nest and the traditional methods of insulation should be used. 
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PROPORTION TILIA POLLEN IN SOME EUROPEAN AND ASIAN HONEYS

Ravil Gadelevich Kurmanov

Institute of Geology Ufa Federal Research Centre of the Russian Academy of Sciences, K. 
Marx str., 16/2, Ufa, Russian Federation,  ravil_kurmanov@mail.ru

Abstract. the paper presents the results of melissopalinological analysis of the melliferous 
role of linden in some countries of Europe and Asia. Lime tree honey with a proportion of Tilia
pollen of 34 and 96 % is produced in Germany and China. A small amount of linden pollen has 
been identified in honey from Slovenia, north-eastern Ukraine, Belarus, Abkhazia and north-eastern 
Kazakhstan.

Key words: melissopalynology, lime tree honey, resources of lime tree honey in Eurasia

-
-



444

TILIA

.

Tilia
-

-
:

Studies on honey resources is limited, in most cases, by analyzing their production potential 
and is primarily based on diagnostic indicators of honey yield, monitoring of the number of plants 
visited by bees and analysis of the areas occupied by mellifers. The actual resource role of plants 
can be determined via melissopalynological method only after studying their contribution to the 
composition of honey made by bees.

The goal of this paper is to consider pollen composition in some European and Asian honey 
samples and designate preliminary lime tree honey resources within Eurasia using 
melissopalynology.

Analysis of palynological compositions of 41 honey samples from the countries of Eurasia, 
where linden is common, was performed in 2015 to 2022. The analysis included one sample from 
Spain, Greece, Denmark and Czechia, two samples from Ukraine, three from Italy, Slovenia, 
Kazakhstan and China, four from Germany, nine from Abkhazia, ten from Belarus. This paper was 
based on the generally accepted melissopalynological methodology (Von der Ohe et al. 2004). 
When assessing unifloral lime tree honeys, we were guided by basic minimum indicator (> 30 %) 
regulated by the standard GOST 31766-2012 "Unifloral Honeys. Technical Specifications".

Among 26 European honey samples under research, Tilia pollen is recorded in 6 samples 
only. And it is a single sample from Germany that meets the unifloral lime tree honey standard 
(proportion of T. cordata pollen is 34 %). In two other honey samples from Germany the amount of 
Tilia pollen was rather low (< 5 %). A low proportion of lime tree pollen were also recorded in 
three samples – in north-eastern Ukraine (5 %), Slovenia (4 %) and Belarus (0,4 %). The obtained 
data indicate that lime tree in Southern (Spain, Italy, Greece), Central (Czechia, Slovenia), Northern 
(Denmark) and Eastern Europe (eastern Ukraine, Belarus) is of minor resource importance. Much 
more important European melliferous plants include Brassica napus, Robinia pseudoacacia,
Castanea sativa, Amoria repens, Salix spp., Calluna vulgaris and Helianthus annuus as well as fruit 
trees (Prunus sp. / Cerasus sp., Malus sp., / Pyrus sp.), whose pollen grains in the samples under 
research are more frequent and found at higher volumes (Figure).

Tilia pollen was identified in 9 Asian honey samples, among which the only one was 
unifloral. A sample from north-eastern China was noted for the maximum amount of 
T. mandshurica and T. amurensis pollen (96 %). In another Chinese sample the proportion of Tilia 
pollen grains was 18 %. Analysis of the pollen composition in Caucasian honey (Abkhazia) made it 
possible to reveal 6 samples with a very low amount of T. platyphyllos and T. caucasica pollen (0,2 
to 1 %). It was Castanea sativa Mill. pollen that prevailed in most samples from the Caucasus.
Also, a single pollen of Tilia (1,3 %) was found in one sample of honey from Kazakhstan. In 
general, honey samples from the East Kazakhstan Region had a high percentage of Salix spp., 
Caragana sp. and Rubus idaeus pollen.
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Figure - Frequency of occurrence of melliferous pollen types in European and Asian honeys 

We determined a basically insignificant occurrence of Tilia pollen in the spectra of honeys 
from Slovenia, north-eastern Ukraine, Belarus, Abkhazia and north-eastern Kazakhstan. All the 
above-mentioned features allow us to identify this area as a zone of minor lime tree resource 
importance. Germany and north-eastern China the highest proportions (34 and 96 %) of the lime 
tree honey production allow us to reveal here the important resource zone.

This work was (partial) fulfilled in the framework of the Russian State Program No. FMRS-
2022-0010. 
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NEW ANOMALIES OF WING VEINS IN BEES

Abstract. The pattern of venation of insect wings has a species specificity, as a result of 
which it is used in taxonomy. The veins of the wings of honey bees can have various anomalies. 
Monitoring the presence of anomalies and identifying their types is especially important with the 
introduction of automation in the measurement of some exterior features. The venation of the fore 
wings of bees was studied and two types of anomalies not described in the literature were identified. 
The frequency of occurrence of various venation anomalies is calculated. As a result, it was found 
that the most common anomaly is type "j".

Key words. venation, wing, anomaly, Apis mellifera.

cerana.
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COLEOPTERA IN THE HIVES OF HONEY BEES IN WESTERN SIBERIA

Annotation. In this work, the species composition of the beetles of bee hives in the south of 
Western Siberia was studied. 18 species of beetles from 11 families were identified, along with the 
literature data, 36 species of Coleoptera were noted in the bee hives of the region. Cryptophagus 
scanicus was the eudominant in number and occurrence, the abundance of Dermestes lardarius and 
Contacyphon variabilis was also high, other species were found singly. In comparison with 
previous studies of the 1975 and 1990s, the species composition differed greatly due to random 
species, but the structure of dominants did not change.

Key words: symbionts, structure of community, apiary, beehives, Cryptophagus scanicus.

Varroa destructor



451

–
(Aethina tumida

- -
-

-

-
-
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Sciodrepoides watsoni, Phyllobius contemptus, Epuraea biguttata, E. boreella, Litargus connexus. 
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1975

1975)

1995-1998

1998)
- -

Amara fodinae Mannerheim, 1825 (=Curtonotus 
fodinae)

– + –

Amara sp. – + –
Calathus melanocephalus (Linnaeus, 1758) – + –
Harpalus affinis (Schrank, 1781) (=Harpalus 
aeneus)

– + –

Margarinotus brunneus (Fabricius, 1775) 
(=Margarinotus cadaverinus)

– + –

Sciodrepoides watsoni (Spense, 1813) – – 2 0.086
Aleocharinae gen. sp. – – 4 0.173
Cetonia aurata (Linnaeus, 1758) – + –
Contacyphon variabilis (Thunberg, 1787) 
(=Cyphon variabilis)

– + 69 2.990

Contacyphon padi (Linnaeus, 1758) – – 1 0.043
Contacyphon pubescens (Fabricius, 1792) – – 2 0.086
Selatosomus aeneus (Linnaeus, 1758) – + –
Dermestes lardarius Linnaeus, 1758 + + 6 0.260
Trogoderma sp. – – 1 0.043
Dermestidae Larvae – – 46 1.019
Ptinus fur (Linnaeus, 1758) – + –
Brachypterus sp. – – 3 0.130
Cychramus variegatus (Herbst, 1792) – + –
Epuraea biguttata (Thunberg, 1784) – – 5 0.216
Epuraea borrella (Zetterstedt, 1828) – – 1 0.043
Glischrochilus quadripunctatus (Linnaeus, 1758) – + –
Omosita discoidea (Fabricius, 1775) – + –
Cryptophagus acutangulus (Gyllenhal, 1827) + – –
Cryptophagus scanicus (Linnaeus, 1758) + + 2150 93.194
Cryptophagus hauseri Reitter, 1890 – – 7 0.303
Micrambe abietis (Paykull, 1798) – + –
Pteryngium crenatum (Gyllenhal, 1808) – + –
Cryptolestes ferrugineus (Stephens, 1831) – – 5 0.216
Cortinicara gibbosa (Herbst, 1793) – – 1 0.043
Enicmus alutaceus Reitter, 1885 – + –
Latridius sp. – – 1 0.043
Litargus connexus (Fourcroy, 1785) – – 1 0.043
Mycetophagus piceus (Fabricius, 1777) – + –
Tenebrio molitor Linnaeus, 1758 – + –
Tribolium madens (Charpentier, 1825) – + –
Etorofus pubescens (Fabricius, 1787)
(=Strangalia pubescens)

– + –

Apion sp. – – 1 0.043
Hylobius abietis (Linnaeus, 1758) – + –
Phyllobius contemptus Schoenherr, 1832 – – 1 0.043

– – 2307 67.875
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DIVERSITY OF BEE COLONIES GROWN IN THE SOUTHERN
REGIONS OF KAZAKHSTAN

Abstract. In article morphometric and eksteryerny indicators of bees of various breeds in 
the southern regions of Kazakhstan are given.

Key words: bee family, queen bee, breed, exterior indicators, breeding.
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BEE DISEASES IN APIARIES OF THE TYUMEN REGION

Abstract. In the Tyumen region, when studying 134 samples of dead bees, live bees and 
brood from 15 apiaries from 5 districts, V. destructor mites were detected in all the samples studied 
(with the exception of samples from the Tobolsk region), while 65.7% of the studied families had a 
high the level of invasion by ectoparasites (14.9 - 100%). The causative agent of nosematosis was 
found in samples of bees from the Tobolsk and Tyumen regions, which is 14.9% of the total 
number of samples studied. % of the studied 88 samples (Tyumen region). The data obtained are 
included in the epizootic map for bee diseases in the Tyumen region. 

Key words: Honey bees, invasions, infections, pathogens, epizootic map, Tyumen region. 
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Nosema ceranae Varroa destructor,
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1 1 1
1 0 0
3 2
15 10 2
1 1
21 13 (62,0%) 4(19,0%)

-

V.destructor,
Nosema
cerana

Nosema
apis

Nosema
Cerana +
Nosema apis

8 6 (75,0) 8 (100) 0 0
3 0 0 0 0
10 7 (70,0)
134 88 (65,7) 20 (14,9) 0 0
3 1 (33,3) 0 0

158 101 (64,0) 29 (18,4) 0 0
V.destructor

Varroa destructor (65,7 – 75,0%).  
N.cerana

N.apis
N.ceranae

V.destructor
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ceranae

Nosema
apis

Nosema
ceranae +
Nosema
apis

2 2 (100)
3 3 (100)
16 0 14 (87,5) 0 0
88 63 (71,6) 6 (6,8) 0 0
25 20 (80,0)
134 88 (65,7) 20 (14,9) 0 0

V.destructor
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IMMUNOSUPPRESSIVE EFFECT OF NOSEMA APIS DURING HONEYBEE 
WINTERING

Abstract. Microsporidial infection caused by Nosema sp. is one of the main causes of 
winter weakening and death of bee colonies under conditions of a long flightless period. Growing 
and multiplying inside the intestinal epithelial cells of the honey bee, Nosema sp. causes not only 
ATP deficiency, oxidative stress and degeneration of the digestive tract, but also depression of the 
immune system. The conditions of a long, flightless winter period are particularly critical for bee 
colonies affected by nosematosis. In this work, the state of the immune system of bees after 
wintering under the pathogenic load of N. apis was studied. of bees after wintering with a 
pathogenic load of N. apis was studied. The total count of hemocytes, the activity of phenol oxidase 
(PO) in the hemolymph, the proportion of active phagocytes and PO-positive hemocytes, and the 
agglutinating and general antibacterial activity of the hemolymph were considered as immune 
markers. It is shown that the carriage of N. apis in a bee colony, which does not cause serious 
pathological changes in the body of worker bees during the flight period, develops into an infectious 
disease accompanied by an immunodeficiency state during wintering. By the time of the spring 
flight, the bees affected by N. apis show inhibition of PO activity, which is associated with the 
functioning of almost all cellular and humoral immune responses. A decrease in the total number of 
hemocytes in circulation, the proportion of active phagocytes, and the agglutinating and 
antibacterial activity of the hemolymph is registered as a consequence of the dysfunction of the 
philoid system.

Key words: honey bee, Nosema apis, cell immunity, humoral immunity

Nosema sp.,
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E. coli

E. coli

- Statistica 6.0. 
. - N. apis

-
N. apis,

N. apis
-

-

 -

Nosema 1,3±0,4* 65,8±7,8* 3,6±0,5 1,2±0,2*
- - 3,8±0,4 3,2±0,2

-

N. apis

- 

-

26,4±3,3 35,2±3,5 25,4±4,8 0,84±0,05
20,4±2,8 17,2±2,4 28,2±3,6 2,24±0,42

Nosema 22,3±3,2 26,4±1,2 24,2±2,4 0,72±0,08
Nosema 12,8±2,4* 10,1±1,5* 8,1±1,1* 0,44±0,06*

*
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4 8 16 32 64 128 256 512 1024
4+ 4+ 3+ 2+ + + - - -

Nosema 4+ 3+ 2+ + - - - - -
- - - - - - - - - -

E. coli JM109

- E. coli
JM109

2 4 8
3,0±0,5 1,5±0,5 0

Nosema 1,5±0,5* 0* 0
9,5±1,0

0

–

-

-

-
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PECULIARITIES OF THE DEVELOPMENT OF THE POPULATION OF VARROA 
MITES IN THE FAMILIES OF HONEYBEES, POPULATION GROWTH CONTROL 
USING THE METHOD OF TWO GRAPHS, AND ZOOTECHNICAL METHODS TO 

REDUCE THE SIZE OF THE POPULATION OF VARROA MITES

Abstract. The continuing growth of losses of bee colonies from factors that are based on the 
infection of bee colonies with Varroa mites forces us to look for new or well-forgotten old methods 
of dealing with them. But no fight is possible if you don't know your opponent well. In the course of 
theoretical research and practical experiments for over four years, we managed to understand the 
pecularities of development of Varroa mites population in honey bee colonies, to create a method 
for controlling the development of the mite population and to outline additional ways to combat this 
parasite which destroy a huge number of bees around the world. For monitoring of the development 
of Varroa mites population we developed our own method on the basis of countind of Varroa mites 
falling free of on a sticky board.  This method is based on the monitoring of two different types of 
falling mites - old females and young female mites that did not take part in the reproduction. This 
made it possible not only to understand the main cycles of reproduction of Varroa mites in bee 
colonies, but also to propose simple and absolutely harmless zootechnical methods for suppressing 
their development, such as cold wintering, suppression of the swarming state, removal of the 
earliest and latest sealed brood of worker bees. And all this with a precise understanding of those 
key points when each of these impacts will be most effective.

Key words: Varroa mites, varroatosis, bee diseases 

American Bee Journal
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model for the ectoparasitic mite Varroa jacobsoni in honey bee (Apis mellifera)
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Development of the mite, Varroa jacobsoni oud., in the
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THE VOX SMART MONITOR API IS A DEVICE FOR QUICKLY DETERMINING 
THE STATUS OF BEE FAMILIES AND ITS USE IN APIARIES

Annotation. Within the frameworks of the Apivox Smart Monitor project, we carried out 
analytical studies of more than fifty works of well-known world-famous scientists and on the basis 
of their work, we were able to develop the theoretical foundations of acoustic control of bees. 
Further, several years of practical research in an experimental apiary made it possible to gain an 
understanding of the true processes taking place in the hive, which are reflected in the acoustic 
signals of bees.

It turned out that in fact, what was previously considered to be the true signals of bees and 
that those who had been engaged in acoustic control before us tried to analyze and use, turned out to 
be only the sounds of the wings of bees engaged in various works in the hive.  

This knowledge helped us to create a device that took into account the shortcomings of all its 
predecessors. The capabilities of the device (application + smartphone based on Android OS) are 
quite wide - these are: obtaining a general picture of the state of a bee colony, obtaining data on the 
relative amount of open brood, on the possibility of swarming, on the state of the queen, on her 
location in a divided colony, on the possibility of obtaining a commercial honey from a family of 
bees in the current conditions. Our device has been operating for five years in experimental apiaries, 
as well as apiaries of beekeepers in the USA and Europe, and shows good results. 

Key words: Beekeeping, acoustic control.

 - 
 - 
 - 
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THE PIG BREEDING INDUSTRY OF KAZAKHSTAN IN THE GLOBAL WORLD

Abstract. The article presents material on the analysis of statistical data on the development 
of the pig industry from 1990 to 2021 in the Republic of Kazakhstan. Analysis of a survey of 
independent experts from various countries on market assessment for pricing. Analysis of the 
largest producers of pig products on the development of the industry in Kazakhstan. The materials 
can be used for further forecasting of the situation, development of analytical notes and 
development programs for the sectoral ministry.

Key words: pig breeding, livestock, analysis, forecast, market, development.
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2010 12 185,2 15 156,1 8,0
2011 26 960,4 15 992,9 16,9
2012 10 628,8 15 625,7 7,6
2013 18 231,1 15 688,4 11,6
2014 17 162,2 14 654,5 11,7
2015 18 672,8 14 658,1 12,7
2016 20 634,4 15 313,8 13,5
2017 20 585,1 15 304,0 13,4
2018 20 273,7 15 034,6 13,5
2019 17 428,6 15 227,0 11,4

https://stat.gov.kz/official/industry/14/statistic/7
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1991 9375 3190 3989 1751 445
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2017 10333 3506 1597 4934 296
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- - -

25 434 24 615 24 706 32 533 4 250 4 250 4 250 3 050
4 581 5 467 5 936 7 961 400 618 1 138 806

- -
- -

5 700 5 661 10 594 10 671 604 606 5 510 5 348
- - 3 504 2 818 - 371 1 949
- 4 900 4 020 2 936 971 700 1 479

156 158 124108 109 217 124 927 21 189 18 949 22 684 22 111

20 – 152 – 3 –
– – 3 –

– – 3 – 179, 
– - - – - 7.

– – – 80, 
– - - – - 13.

– 816 –
124

-

-
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USE OF ENZYME FEED ADDITIVE IN DIETS OF PIGS UNDER
FARM CONDITIONS

Abstract. A scientific and economic experiment was carried out in the period from August 
2021 to February 2022 in the conditions of the farm of IP Khalitov V.F. Fedorovsky district of the 
Republic of Bashkortostan. The aim of the research was to establish the efficiency of growing 
fattening pigs using the feed additive "Khostazim Kombi" produced by AD "Biovet" (Bulgaria). It 
was established that a higher fattening productivity was obtained in the 2nd experimental group, 
which received the feed additive "Hostazim Combi" with the main diet at a dose of 0.3 g per 1 kg of 
feed. In the same group, higher exterior indicators were obtained, as well as the content of protein and 
its fractions in the blood serum. The level of profitability in the 2nd experimental group was 62.1%, 
which is higher than in the control group by 5.4%, and in the 1st experimental group - by 1.0%.
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Key words: feed additive Khostazim Combi, young pigs, growth rate, slaughter rates, 
hematological indicators.
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– 

– 

6 4 30,0 –

6 4 30,0

6 4 30,0

– 

– 

-



500

-

-

–

30,0±0,160 30,0±0,170 30,0±0,180
99,3±0,980 119,5±1,120*** 130,2±0,940***
69,3±0,830 89,5±0,950*** 100,1±0,790***
376,8±4,54 486,4±5,15*** 544,3±4,30***

100,0 129,1 144,5
107,2±0,370 119,7±0,250*** 125,1±0,220***

100,0 100,0 100,0
- P<0,05; ** - P<0,01; *** - P<0,001

– –
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9. Combination of fiber-degrading enzymatic hydrolysis and lactobacilli fermentation 

enhances utilization of fiber and protein in rapeseed meal as revealed in simulated pig digestion and 
fermentation in vitro / X. Zhu, L. Wang, Z. Zhang, et al. // Animal Feed Science and Technology, 
2021.– 278 p.

10. Dietary supplementation ellagic acid on the growth, intestinal immune response, 
microbiota, and inflammation in weaned piglets / Y. Lu, M.Zhao, J. Mo, et al. // Frontiers in 
Veterinary Science.– 2022.– Vol. 9.– P.980271.

11. Effect of diet complexity and dietary fish peptide and enzyme complex supplementation 
on weanling pigs / J. Guo, T.B. Wilson, L.I. Chiba, et al. // Livestock Science.– 2022.– No. 263.– P. 
105020.

12. Effects of dietary supplementation with protected sodium butyrate on gut microbiota in 
growing-finishing pigs / M. Bernad-Roche, A. Bellés, L. Grasa, et al. // Animals, 2021.– Vol. 11.–
No. 7.– P. 2137.

-
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DETECTING THE BEST COMPATIBILITY OF PIG BREEDS UNDER THE 
CONDITIONS OF UFIMSKY SGC LLC

Abstract. The studies covered the reproductive qualities of the main sows of the 2nd building 
of Ufimsky SGC LLC, Blagovarsky district of the Republic of Bashkortostan. It was established that 
the best complex indicator of reproductive ability (CIRQ) was characterized by sows of the Large 
White breed when combined with boars of the same breed. 

Key words: sows, reproductive qualities, safety, complex indicator of reproductive qualities 
(CIRQ).
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1 2 3 4,
1 – 2 – 3 –

4 –

Microsoft Excel

-

I
II III

– IV –

IV
I-III IV

–
-

-

- -

I 6 15,00
±0,81

1,12
±0,07

71,90
±0,71

12,53
±0,23

105,7
±0,86

83,5 116,8
±0,82

II 29 13,73
±0,36

1,16
±0,01

70,66
±0,81

12,63
±0,07

103,9
±1,18

91,9 114,7
±0,94

III 6 14,58
±0,61

1,15
±0,07

70,69
±0,89

12,58
±0,22

103,9
±1,07

86,3 115,5
±0,87

IV 13 13,76
±0,40

1,31
±0,08

69,74
±0,88

12,62
±0,08

112,0
±1,47

91,7 114,0*
±1,02
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THE LEVEL OF PROTEIN METABOLISM IN PUREBRED AND CROSSBRED 
PIGS AT DIFFERENT AGE PERIODS

Abstract. Having a relatively constant composition, blood clearly reflects the processes of 
intermediate metabolism occurring in the animal's body. The article presents the dynamics of the 
content of total protein, protein fractions in crossbred and purebred piglets in different age periods. 
Analysis of these indicators of experimental piglets indicates that the total protein content increases 
with age in all groups of experimental animals. The lowest protein content in blood serum in all age 
periods was in purebred piglets of large white breed, and the highest also in purebred pigs of 
precocious meat breed CM-1. There was no significant difference in the content of protein fractions 
among purebred and crossbred piglets. A higher albumin content was observed in purebred piglets 
of the precocious meat breed CM-1. During the entire period of the experiment, an increase in the 
gamma-globulin fraction in blood serum was observed in all groups. Moreover, the lowest content 
in all age periods was observed in pigs of all groups compared to boars of the same breeds. A stable 
correlation between the content of total protein in blood serum and its fractions with the 
productivity of animals has not been established.  

Key words: pig breeding, purebred piglets, crossbred piglets, blood serum, total protein, 
albumins, globulins. 
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- -
-

–
- - - –

-, 4-, 6-, 8-
-4).

-
- - -1

(n=10)
%

-

-1

4,32 ± 0,017 1,86 ± 0,013 44,0 ± 0,1 2,37 ± 0,004 56,0 ± 0,2
5,92 ± 0,014 2,31 ± 0,016 39,1 ± 0,2 3,61 ± 0,005 60,9 ± 0,1
6,92 ± 0,018 2,48 ± 0,018 35,8 ± 0,4 4,44 ± 0,011 64,2 ± 0,3
7,89 ± 0,020 2,68 ± 0,019 33,4 ± 0,5 5,24 ± 0,016 66,6 ± 0,2
8,34 ± 0,019 2,83 ± 0,022 33,3 ± 0,6 5,51 ± 0,014 66,7 ± 0,4

- 4,29 ± 0,015 1,84 ± 0,015 44,0 ± 0,1 2,45 ± 0,010 57,8 ± 0,6
5,83 ± 0,015 2,27 ± 0,012 39,1 ± 0,2 3,56 ± 0,011 61,1 ± 0,5
6,81 ± 0,016 2,45 ± 0,014 35,8 ± 0,4 4,36 ± 0,015 64,0 ± 0,7
7,79 ± 0,018 2,65 ± 0,015 33,4 ± 0,5 5,14 ± 0,018 66,0 ± 0,4
8,10 ± 0,010 2,78 ± 0,019 33,3 ± 0,6 5,41 ± 0,015 69,7 ± 0,3

-1 4,28 ± 0,017 1,84 ± 0,024 44,0 ± 0,1 2,44 ± 0,010 57,0 ± 0,2
5,76 ± 0,017 2,24 ± 0,020 39,1 ± 0,2 3,52 ± 0,011 61,2 ± 0,4
6,74 ± 0,015 2,43 ± 0,022 35,8 ± 0,4 4,31 ± 0,012 63,9 ± 0,3
7,68 ± 0,019 2,47 ± 0,019 33,4 ± 0,5 5,05 ± 0,014 65,9 ± 0,5
8,12 ± 0,018 2,76 ± 0,024 33,3 ± 0,6 5,38 ± 0,018 66,3 ± 0,1

- - -
- -

–

-
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-1.  

-

.

 -

(n=10) 
% 

4,17 ± 0,016 1,79 ± 0,013 42,9 ± 0,3 2,38 ± 0,009 57,1 ± 0,4
5,14 ± 0,014 2,01 ± 0,019 39,1 ± 0,2 3,13 ± 0,011 60,9 ± 0,3
5,96 ± 0,018 2,14 ± 0,021 35,9 ± 0,4 3,82 ± 0,010 64,1 ± 0,2
6,74 ± 0,015 2,29 ± 0,023 34,0 ± 0,2 4,45 ± 0,007 66,0 ± 0,1
7,16 ± 0,017 2,44 ± 0,025 34,0 ± 0,3 4,72 ± 0,018 66,0 ± 0,2
4,19 ± 0,014 1,80 ± 0,014 43,0 ± 0,4 2,39 ± 0,008 57,0 ± 0,3
5,35 ± 0,013 2,08 ± 0,014 38,9 ± 0,5 3,27 ± 0,016 61,1 ± 0,4
6,27 ± 0,015 2,26 ± 0,016 36,1 ± 0,2 4,01 ± 0,014 63,9 ± 0,1
7,14 ± 0,017 2,43 ± 0,017 34,1 ± 0,3 4,71 ± 0,012 65,9 ± 0,5
7,55 ± 0,018 2,57 ± 0,021 34,2 ± 0,4 4,98 ± 0,015 65,8 ± 0,4
4,21 ± 0,015 1,81 ± 0,022 43,0 ± 0,2 2,40 ± 0,007 57,0 ± 0,1
5,54 ± 0,013 2,16 ± 0,017 38,9 ± 0,3 3,38 ± 0,014 61,1 ± 0,4
6,45 ± 0,014 2,32 ± 0,019 35,9 ± 0,2 4,13 ± 0,015 64,1 ± 0,2
7,36 ± 0,018 2,50 ± 0,021 34,0 ± 0,3 4,86 ± 0,014 66,0 ± 0,4
7,76 ± 0,017 2,74 ± 0,023 35,3 ± 0,2 5,02 ± 0,014 64,7 ± 0,1

- - - - -
–

- - - -
- -

- - - –
-

-
-

-
-1 –

–
- -

–
- - –
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– - -
-

-1 –
- - - -

- -
-

–
- – -

-

- - -
– 6- - -

-
-

-1 –
-

- -

-
- - -1

(n=10)
-

1 2 3 4 5 6 7 8 9
-

-1)

2,37 ± 
0,004

0,99 ± 
0,006

40,3 ± 
0,5

1,21 ± 
0,006

49,2 ± 
0,7

0,26 ± 
0,002

10,5 ± 
0,4

3,61 ± 
0,005

1,48 ± 
0,007

41,0 ± 
0,2

1,06 ± 
0,006

29,4 ± 
0,4

1,07 ± 
0,002

29,6 ± 
0,3

4,44 ± 
0,011

1,80 ± 
0,009

40,5 ± 
0,4

0,97 ± 
0,014

21,9 ± 
0,7

1,67 ± 
0,011

37,6 ± 
0,9

5,24 ± 
0,016

2,13 ± 
0,010

40,6 ± 
0,7

0,87 ± 
0,013

16,7 ± 
0,9

2,24 ± 
0,016

42,7 ± 
0,4

5,51 ± 
0,014

2,25 ± 
0,013

40,8 ± 
0,4

0,82 ± 
0,012

14,9 ± 
0,6

2,44 ± 
0,018

44,2 ± 
0,7

-1 × 2,45 ± 
0,010

0,87 ± 
0,007

37,0 ± 
0,6

1,20 ± 
0,014

51,1 ± 
0,6

0,28 ± 
0,003

11,9 ± 
0,4

3,56 ± 
0,011

1,46 ± 
0,008

41,0 ± 
0,7

1,04 ± 
0,013

29,2 ± 
0,3

1,06 ± 
0,012

29,8 ± 
0,5

4,36 ± 
0,015

1,77 ± 
0,016

40,6 ± 
0,5

0,95 ± 
0,012

21,8 ± 
0,7

1,64 ± 
0,010

37,6 ± 
0,1

5,14 ± 
0,018

2,10 ± 
0,018

40,8 ± 
0,7

0,85 ± 
0,014

16,5 ± 
0,5

2,19 ± 
0,012

42,7 ± 
0,4

5,41 ± 
0,015

2,21 ± 
0,017

40,9 ± 
0,6

0,80 ± 
0,013

14,8 ± 
0,8

2,40 ± 
0,014

44,3 ± 
0,7
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1 2 3 4 5 6 7 8 9
-

1
2,44 ± 
0,010

0,99 ± 
0,007

40,5 ± 
0,3

1,18 ± 
0,010

48,4 ± 
0,2

0,27 ± 
0,003

11,1 ± 
0,5

3,52 ± 
0,011

1,44 ± 
0,011

40,9 ± 
0,5

1,02 ± 
0,009

29,0 ± 
0,4

1,06 ±
0,008

30,1 ± 
0,6

4,31 ± 
0,012

1,75 ± 
0,010

40,6 ± 
0,7

0,94 ± 
0,008

21,8 ± 
0,5

1,62 ± 
0,015

37,6 ± 
0,7

5,05 ± 
0,014

2,07 ± 
0,014

40,9 ± 
0,5

0,91 ± 
0,006

18,2 ± 
0,7

2,07 ± 
0,018

40,9 ± 
0,5

5,38 ± 
0,018

2,19 ± 
0,012

40,7 ± 
0,7

0,96 ± 
0,005

17,8 ± 
0,6

2,23 ± 
0,025

41,5 ± 
0,7

-
- -1 

 -

(n=10) 
%

2,38 ± 0,009 0,96 ± 
0,009

40,4 ± 
0,7

1,16 ± 
0,011

48,7 ± 
0,6

0,26 ± 
0,004

10,9 ± 
0,5

3,13 ± 0,011 1,28 ± 
0,010

40,9 ± 
0,6

0,97 ± 
0,008

31,0 ± 
0,5

0,88 ± 
0,012

28,1 ± 
0,4

3,82 ± 0,010 1,54 ± 
0,012

40,3 ± 
0,5

0,83 ± 
0,006

21,7 ± 
0,4

1,45 ± 
0,014

38,0 ± 
0,5

4,45 ± 0,007 1,82 ± 
0,014

40,9 ± 
0,4

0,74 ± 
0,005

16,6 ± 
0,3

1,89 ± 
0,017

42,5 ± 
0,7

4,72 ± 0,018 1,93 ± 
0,017

40,9 ± 
0,7

0,71 ± 
0,013

19,0 ± 
0,7

2,08 ± 
0,018

44,1 ± 
0,2

2,39 ± 0,008 0,97 ± 
0,008

40,6 ± 
0,6

1,17 ± 
0,010

49,0 ± 
0,3

0,25 ± 
0,002

10,4 ± 
0,4

3,27 ± 0,016 1,34 ± 
0,011

41,0 ± 
0,3

0,98 ± 
0,017

29,9 ± 
0,4

0,95 ± 
0,005

29,1 ± 
0,7

4,01 ± 0,014 1,63 ± 
0,013

40,7 ± 
0,3

0,87 ± 
0,014

21,6 ± 
0,5

1,51 ± 
0,011

37,7 ± 
0,2

4,71 ± 0,012 1,93 ± 
0,012

41,0 ± 
0,7

0,78 ± 
0,012

16,5 ± 
0,8

2,00 ± 
0,014

42,5 ± 
0,4

4,98 ± 0,015 2,04 ± 
0,016

41,0 ± 
0,6

0,74 ± 
0,011

14,9 ± 
0,7

2,20 ± 
0,014

44,1 ± 
0,6

2,40 ± 0,007 0,97 ± 
0,008

40,4 ± 
0,9

1,17 ± 
0,009

48,4 ± 
0,7

0,26 ± 
0,003

10,8 ± 
0,7

3,38 ± 0,014 1,38 ± 
0,014

40,8 ± 
0,7

0,99 ± 
0,017

29,2 ± 
0,7

1,01 ± 
0,006

30,0 ± 
0,5

4,13 ± 0,015 1,68 ± 
0,012

40,6 ± 
0,9

0,90 ± 
0,015

21,8 ± 
0,4

1,55 ± 
0,009

37,6 ± 
0,9

4,86 ± 0,014 1,98 ± 
0,013

40,7 ± 
0,4

0,81 ± 
0,014

16,7 ± 
0,5

2,07 ± 
0,012

42,6 ± 
0,8

5,02 ± 0,014 2,09 ± 
0,015

41,6 ± 
0,5

0,75 ± 
0,013

14,9 ± 
0,3

2,18 ± 
0,013

43,5 ± 
0,5
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OPTIMAL AGE OF THE FIRST MATERY
OF REPLACEMENT PIGS IN UFIMSKY SGC LLC

Abstract. The article is devoted to the study of the influence of the age of gilts at the first 
insemination on the reproductive qualities and reproductive ability of sows in the conditions of LLC 
"Ufimsky SGC" of the Republic of Bashkortostan. It was revealed that the optimal age for the first 
insemination of pigs at this enterprise is 9-10 months with a live weight of 120-140 kg.

Key words: sows; pigs-primiparous; fertility; reaction of sexual hunting; reproductive ability.
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-

-
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- 

- -90%).  
-

-

-
-

-
-

-
-

- -

-

1 6 5 10,50±0,25 32 7,12±0,12 0,88±0,01
2 7 5 12,85±0,31*** 33 7,51±0,23 1,02±0,02***
3 8 5 13,62±0,30*** 33 8,84±0,71* 1,20±0,07***
4 9 5 15,30±0,20*** 34 9,11±0,56*** 1,22±0,05***
5 10 5 16,40±0,14*** 34 9,17±0,17*** 1,25±0,01***
6 11 5 16,35±0,22*** 27 8,81±0,45*** 1,15±0,04***
7 12 5 16,32±0,28*** 22 8,09±0,16*** 1,10±0,01**

– P<0,05; ** – P<0,01; *** – P<0,001.
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– 13,62- -9,17 
-

-
-

(11- -

-
-

-

-

% %
1 6 68 46 67,6 33 71,7 7,51±0,40 1,22±0,02
2 7 91 65 71,4 47 72,3 7,61±0,70 1,21±0,07
3 8 126 111 88,0 84 75,6 9,00±0,30** 1,20±0,03
4 9 135 117 86,6 88 75,2 9,09±0,10*** 1,21±0,01
5 10 137 123 89,7 93 75,6 9,05±0,10*** 1,20±0,01
6 11 101 91 90,0 69 75,8 9,10±0,60* 1,19±0,06
7 12 70 62 88,5 46 74,1 9,08±0,10*** 1,21±0,01

-
-

-
-75,8% -

-

P – P –
18,9% (P – P –
(P<0,001).

- -
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INFLUENCE OF THE PROBIOTIC NORMOSIL ON THE FEATURES 
OF THE GROWTH OF YOUNG PIGS

Abstract. The article is devoted to the study of the growth characteristics of young pigs on 
rearing in the conditions of industrial pig breeding when testing a new probiotic preparation Normosil 
in liquid form when fed through drinking bowls. The results of the research showed that the best 
performance indicators were achieved in animals of the experimental groups, but the greatest effect 
was noted at a dose of 1.0 ml/l of water.

Key words: probiotic Normosil; growing piglets; growth intensity; economic efficiency.
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.

- 

I II III

6,4±0,31 6,4±0,26 6,4±0,28 6,4±0,32
28,75±1,33 29,27±1,45 29,51±1,64 29,55±1,52

22,35 22,86 23,11 23,14
456 466,6 471,6 472,3

100,0 102,3 103,4 103,6
127,1 128,2 128,7 128,7
95,24 97,62 97,62 100
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REPRODUCTIVE QUALITIES OF SOWS LLC "BASHKIR MEAT COMPANY" 
IN DIFFERENT AGE PERIODS

Abstract. The article is devoted to the study of the productivity of the main sows of the pig 
complex LLC "Bashkir Meat Company" TOP SK-1 "Smychka" of the Chishminsky district of the 
Republic of Bashkortostan. The analysis was carried out in February 2021 covering sow performance 
data for the last 3 years. It was found that sows of 5-8 farrowings were characterized by the best 
reproductive qualities; The greatest economic effect per 100 sows in terms of the cost of gain in live 
weight of weaned piglets was manifested in group 1 in the amount of 178.4 thousand rubles, which is 
higher than this indicator in groups 2 and 3 by 14.9 and 11.4%.

Key words: sows, reproductive qualities, complex indicator of reproductive qualities (CIRQ), 
safety.
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F

1 2 3 4, [1]
1 – 2 – 3 – 

4 – 

Microsoft Excel
.  

- -
c

-4-

p -8-
-

(p<0,01).  

–

- -

-
-
-
-

- - - -
-

, % 

1 1 20 13,50
±0,65

1,71
±0,42

1,12
±0,05

76,03
±1,79

12,80
±0,16

94,55
±3,11 94,8 113,4

±2,20

2 2-4 58 16,50
±0,42***

2,03
±0,21

1,09
±0,02

76,48
±1,01

13,07
±0,10

85,38
±2,15* 79,2 114,5

±1,22

3 5-8 44 15,89
±0,46**

2,89
±0,33

1,05
±0,02

77,45
±1,17

13,14
±0,12

86,76
±2,55 82,7 114,8

±1,57
– p<0,05; ** - p<0,01; *** - p

.

– 82,7%. 
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POPULATION AND GENETIC PARAMETERS OF LANDRAS BREED ANIMALS 
BREED IN PUE "POLESIE-AGROINVEST" ON THE BASIS OF DNA-MC

Abstract. An analysis of the intrabreed genealogical structure of Landrace animals bred in 
the PUE "Polesie-Agroinvest" was carried out for 15 DNA-MS loci. Pigs of the families Tiara 
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(3.60) and Furia (3.87) were distinguished by a higher index of the number of alleles per locus. An 
increase in the level of observed heterozygosity in comparison with the expected one in animals of 
all genealogical groups was revealed. There is an excess of heterozygotes; in pigs of the families 
Louise and Nakhodka, the values of the index (Fis) were -0.150 and -0.190. High coefficients of 
genetic similarity (0.907-0.958) and insignificant genetic distances (0.021-0.039) were established 
between animals. 

Key words: pigs, landrace, locus, allele, DNA microsatellites.

-

.
-

-

[1, 2].

-

-

-

-
-

–
- -

,
-

-
-

Microsoft Excel. [5] 
GenAIEx (ver

(Neighbor-
. -

- -

SW951: 
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SW S
S S0227: S

S SW
SW S

S SW SW
S SW

S
- – 

STR-
SW24 (0,705) S0155 

(0,707), SW S SW240 
SW951 (0,258). 

S0355 (0,458), SW911 (0,479), S0386 (0,521), SW72 (0,542), S090 (0,625), 
S0155 (0,750), S0101 (0,750), S SW857 (0,813).  

Fis
S0228, SW24, SW936, SW951, S SW

– 
0,012-

SW911 (Fis=- - -
– -

-

– STR-
-

Fis PIC
S0228 3 2,32 0,569 0,563 0,012 0,575
S0355 5 1,79 0,441 0,458 -0,039 0,446
S0005 10 4,13 0,758 0,792 -0,045 0,766
SW240 3 1,14 0,119 0,104 0,124 0,120
SW857 6 4,13 0,758 0,813 -0,072 0,766
SW911 4 1,67 0,400 0,479 -0,199 0,404
SW936 6 2,51 0,602 0,583 0,030 0,608
S0101 5 3,20 0,688 0,750 -0,091 0,695
S0155 5 3,41 0,707 0,750 -0,061 0,714
S0227 3 1,53 0,346 0,313 0,097 0,350
S0386 5 1,94 0,484 0,521 -0,077 0,489
S090 4 2,54 0,607 0,625 -0,030 0,613
SW24 5 3,39 0,705 0,688 0,024 0,712
SW72 4 2,14 0,533 0,542 -0,016 0,539
SW951 3 1,35 0,258 0,250 0,030 0,261

4,73±0,5 2,48±0,3 0,532±0,05 0,549±0,05 -0,021±0,02 0,537±0,5

PIC STR-
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PIC
- PIC

SW24, S0155, S SW857 –
-

-
SW SW951.

-

–

– STR-

- -
- -

(Fis)

-

3,47 2,25 0,481 0,500 -0,052 ns
3,87 2,66 0,543 0,558 -0,044 ns
3,60 2,35 0,502 0,517 -0,001 ns
3,47 2,21 0,498 0,517 -0,018 ns
3,20 2,43 0,522 0,608 -0,150 ns
3,27 2,19 0,493 0,592 -0,190 ns

–

- -

-
– 0,907- 0,958.

–
-

*** 0,051 0,043 0,047 0,066 0,058
0,950 *** 0,046 0,066 0,058 0,090
0,958 0,955 *** 0,051 0,070 0,061
0,954 0,936 0,950 *** 0,087 0,044
0,937 0,943 0,932 0,917 *** 0,097
0,943 0,914 0,940 0,957 0,907 ***
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Fst

– Fst
-

0,000
0,024 0,000
0,023 0,025 0,000
0,021 0,027 0,027 0,000
0,030 0,026 0,030 0,037 0,000
0,029 0,039 0,028 0,024 0,039 0,000

1 -
-

– -
–

- -
– ,87, 

–

– - -
- 

- 0,039). 
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STUDYING THE VARIABILITY OF FEEDING AND MEAT QUALITIES UNDER 
VARIOUS SELECTION OPTIONS IN PATERNAL GENOTYPES OF PIGS

Abstract. The study of the variability of fattening and meat qualities with different selection 
options for paternal genotypes of pigs was carried out in order to develop a methodology for 
predicting the effectiveness of various selection methods for generations of pigs. 
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Key words: variability, selection options, fattening and meat qualities 
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-

,

–

- 7 0,79 3,18
– 9 4,35 4,91

– 2 1,69 4,33
- 5 3,23 5,89

- 7 1,14 2,94
– 7 3,37 0,04
- 4 5,97 7,99

- 3 2,13 2,61

4,95 6,89

– 

– – 
– – – – –

– –
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–

- 3 2,51 3,76
– 2 2,03 2,01

- 3 2,03 5,14
– 3 2,05 2,67

- 3 3,54 9,66
- 1 5,39 1,79

- 3 2,79 7,67
– 2 3,14 2,36

- 2 3,14 0,55
– 3 0,92 3,72

4,44 7,10

-2,05%, 1,09-18,49%, 1,70%-11,08%, 0,78- -5,55% 
-

-

,
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- -

- 2 0,59 3,26 10,22 8,18 3,61
- 3 0,59 1,09 6,82 9,78 0,21

- 3 3,24 11,97 14,48 6,57 6,88
- 3 0,59 9,79 6,82 0,16 2,01

- 2 0,59 11,97 2,56 6,57 2,17
- 2 0,73 9,79 2,56 1,76 1,23
- 2 1,39 7,61 2,56 6,57 1,65

- 2 9,18 11,97 11,08 9,78 1,52
- 3 2,57 11,97 5,96 8,18 10,02

- 3 0,73 1,09 1,70 11,06 4,89
- 3 0,59 5,44 2,56 16,19 0,86

- 3 0,59 7,61 15,33 1,44 3,58

3,95 12,02 12,08 9,83 5,94

-
-

- - 
89-91. 

– –

- 1997. - - -213. 

-
–

– – -153.

– – -37.  

- – - -35. 
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STUDY OF FATTING AND MEAT QUALITIES IN PATHERAL GENOTYPES 
WITH INTRALINE SELECTION

Abstract. The studies were carried out in order to develop a methodology for predicting the 
effectiveness of intraline selection in pigs of paternal genotypes by generations of pigs, which will 
allow us to give an objective and in-depth assessment to justify the use of an intraline selection 
method for fattening meat qualities. 

Key words: intraline selection, fattening and meat qualities



536

-
-

-

-

–
–



537

-
-

-

–

-

-

.

-



538

-

-

–
m)

- 7 180,33±2,21 760,00±10,43
– 9 171,15±1,56 777,80±5,63

– 3 178,00±0,98 771,85±8,64
– 5 190,70±1,09 666,74±7,24

- 7 179,43±0,85 757,50±8,91
– 7 173,68±1,34 727,74±7,99
- 4 197,75±2,02 645,10±9,73

- 3 187,86±0,98 700,47±6,03
45 182,36±1,03 727,28±7,14

Piglog -

–

– 104 16 22 70 54,5
– 105 11 13 47 58,3

- 106 16 17 67 57,8
- 108 18 13 59 56,8

107,1 16,25 16,6 44,4 54,06

0,84 %.
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- PV- PS-1
- -30, 25- - -

– PV- - -
- -6- PS- PV-

-

-

-

- -

-
- -30, 25- - -
- - -2

- - -
- -

-

CLINICAL AND PHYSIOLOGICAL STATE OF PIGS UNDER THE INFLUENCE 

OF IMMUNOMODULATORS

Abstract. The article presents the results of studies of clinical and physiological parameters 
of sows and young pigs against the background of the use of immunostimulating drugs PS-1 and 
PV-1. It has been established that with intramuscular injection of PS-1 to sows of the 1st 
experimental group at a dose of 5.0 ml 35-30, 25-20 and 15-10 days before farrowing, the 2nd 
experimental group - PV-1 at the indicated dose and terms, as well as for piglets of the 1st and 2nd 
experimental groups on the 1st-2nd and 5-6th days of life at a dose of 0.3 ml, PS-1 and PV-1,
respectively, data on body temperature, pulse rate and respiratory movements in pregnant and 
lactating sows, suckling piglets, weaners and gilts were within the physiological norms.

Key words: pig breeding, biostimulants, clinical and physiological state, sows, young pigs.
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-

PS- PV-

- PS-
-30, 25- - - – PV-

- -
- - - -6-
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-
- -

-

- -
– 39,2±0,17 

38,9±0,45 – 39,3±0,15 – 39,1±0,20 

- -
- -1
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- -
– 16±0,92 – 17±0,74 

–

– -

.

2

30 – 25
15 – 10

30 – 25
15 – 10

30 – 25
15 – 10

3 – 5

3 – 5

3 – 5

39,1±0,15
39,2±0,17
39,2±0,14

38,9±0,45
39,2±0,12
39,3±0,15

39,1±0,20
39,0±0,19
39,1±0,21

71±1,63
69±1,16
71±1,63

72±1,70
71±1,21
72±1,44

70±0,85
69±1,58
71±1,15

15±0,66
16±0,68
16±0,92

16±0,73
17±0,74
15±0,78

15±0,46
16±0,81
14±0,78

- - - -
- - - -

PS- -

-

– -

1 2 3 4 5
1

30
60
90

120
150
180
210

39,1±0,07
39,2±0,08
39,4±0,13
39,3±0,15
39,5±0,12
39,3±0,10
39,5±0,15
39,7±0,15

142±9,93
96±4,30
94±3,73
86±2,19
84±1,94
81±1,66
80±1,52
75±1,70

58±2,10
33±1,50
28±1,86
25±1,07
23±1,14
21±1,28
20±1,17
17±0,80

1
30
60
90

120
150
180
210

38,9±0,10
39,2±0,12
39,5±0,15
39,6±0,13
39,4±0,13
39,5±0,12
39,4±0,17
39,5±0,14

154±9,57
98±4,65
96±3,21
90±3,22
85±2,50
83±2,16
80±1,64
77±2,29

56±1,87
32±1,77
31±2,03
28±1,52
24±1,45
22±1,18
19±0,81
16±1,29
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1 2 3 4 5
1

30
60
90

120
150
180
210

39,2±0,10
39,3±0,13 
39,4±0,11 
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INCREASING EMBRYO SURVIVABILITY DURING ARTIFICIAL
INSEMINATION IN PIG BREEDING

Abstract. A high-molecular biopreparation "Ovostim" has been developed for use in the 
technology of artificial insemination of pigs and methodological recommendations for the use of 
experimental biopreparation to increase the fertilization of sows in the technology of artificial 
insemination of pigs. Stimulation of animals according to the developed treatment scheme 
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contributes to an increase in the number of problematic repair pigs and main sows that came to the 
hunt by 10 and 14%, respectively, with a reduction in the time of arrival to the hunt by 4-16 days. It 
was found that the use of the developed scheme of injections of an experimental biological product 
with 100% fertilization of sows who came to hunt contributes to an increase in multiple fertility (by 
0.2 heads), nest weight (by 1.8 kg) and safety of piglets (by 3.1%) in problematic repair pigs and an 
increase in multiple fertility (by 0.3 heads), nest weight (by 0.6 kg) and the safety of piglets (by 
2.9%) in problematic main sows.

Keywords: inoculation, fertility, fertilization, hunting, survival.
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(n=10) – – –

– –

–

n –% n –%
10 8 – 80 2 – 20
10 8 – 80 2 – 20
10 7 – 70 3 – 30

–

n –%
n –%

14 12 – 86 2 – 14
10 6 – 60 4 – 40
11 8 – 73 3 – 27
10 8 – 80 2 – 20

-
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– 
-

- 
-

-

-

-

–

n –% n –%
10 10-29 5 – 50,0 5 – 50,0
10 10-13 6 – 60,0 6 – 60,0

–

-
-

n – %

- -

%
10 5 – 50,0 5 – 100,0 10,4±0,36 11,5±0,67 85,5
10 6 – 60,0 6 – 100,0 10,6±0,22 13,3±0,17* 88,6
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-

–

-

n-% n –%
15 24-33 7 – 46,0 7 – 46,0
15 11-29 9 – 60,0 9 – 60,0

–

-
-

n – %

- -

%
15 7 – 46,0 7 – 100 11,6 ± 0,48 13,9 ± 0,25 87,3
15 9 – 60,0 9 – 100 11,9 ± 0,3 14,5±0,12* 90,2

-

-



549

– 2009. - 
51-54. 

- – –

–
–

– –
-

– –

- -

-
- – – -227. 

- – 
– - -53. 

9
-

– 1991. - – -132.

- – 1990. - 
1. – -89. 

-18. 

– –



550

637.5: 637.513.22

-

-
, 29 ,

g.sydykova@rpf.kz

.

-

.

.

-

NEW CURING COMPOSITION FOR PRESERVATION 
OF SHEPHERD AND FUR RAW

Abstract. The purpose of this article is to develop a new salting composition for preserving 
sheepskins using whey. The article presents the results of the selection of preservatives and 
antiseptics for the treatment of sheepskins. The organoleptic, physico-chemical and microbiological 
properties of whey and antiseptics as components of the salting mixture were investigated. The 
optimal variant of the ratio of the components of the preservative mixture has been identified. It has 
been established that the use of serum and aldazan antiseptic can enhance the effect of canning, 
reduce the consumption of sodium chloride, reduce the growth of bacteria during short-term 
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treatment. Generally accepted organoleptic, chemical and microbiological methods were used in the 
research.

Key words: sheepskin, preservative, antiseptic, salting composition, canning
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EFFICIENCY OF THE USE OF BEET SUGAR PRODUCTION WASTE IN 
COMPOUND FEEDS FOR FARM ANIMALS

Abstract. In the Altair Krestinsky farm of the Almaty region, the efficiency of using beet 
sugar production waste in compound feeds for dairy cows has been studied. The studies used 
different input rates of 15%, 20%, 25% as part of the basic diet. It was found that feeding with an 
input of 20% is optimal. Milk yield in the II experimental group of animals, milk productivity 
increased by 5.4%. 

Key words: compound feed, sugar beet production waste 

.
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METHOD FOR OBTAINING A CONCENTRATE FOR PREPARING
JUICE FROM WATERMELON

Abstract. This article shows a method for obtaining a concentrate for making juice from 
watermelon. The relevance of scientific work lies in the development of a technology for obtaining 
a concentrate for making juice from watermelon in order to effectively process it. Determination of 
the effective ratio and study of the quality indicators of the concentrate prepared with the addition 
of apple juice. The scientific novelty of the research work lies in the preparation of a concentrate in 
an effective ratio of watermelon and apple juice, which has high organoleptic properties and a high 
vitamin composition. Prepared 4 samples of concentrates. These are: a control sample prepared 
from watermelon, and samples No. 2,3,4 with watermelon and apple juice in a ratio of 70:30; 50:50; 
30:70. Juices and finished concentrates for the preparation of the concentrate were subjected to 
organoleptic and physico-chemical analysis. As a result of the study, sample No. 2 was highly rated 
with a ratio of watermelon and apple juice of 70: 30. The sample had good aromatic properties and 
had a pleasant dark red color. The addition of 30% apple juice has a sour taste and dark brown 
color. 

The results of the study showed that the juice concentrate can be used in the preparation of 
juice, effective processing of gourds. 

Key words: watermelon, apple, juice, technology, processing, safety.
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