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REPORT

Report 176 p., 12 figures, 42 tables, 53 sources, 12 applications.
DAIRY CATTLE, CATTLE, GROWTH, DEVELOPMENT, FEEDING, HERD MANAGEMENT, IMPLEMENTATION, DIGITALIZATION
The object of research is Holstein cattle.
The purpose of the work is to implement the transfer and adaptation of digital technologies for the production of dairy cattle on farms in Kostanay region.
Methods of work – zootechnical, analytical, economic.
Results and their novelty: the percentage of fruitful insemination by the visual insemination system increased by 32.1-33.7% and is the most rational. The average daily increase in live weight of calves with the cold method of keeping is higher by 10.1-10.7%, the profitability of growing increased by 12.9-13.0%. The introduction of digital technologies for weighing animals and modern injectors for veterinary treatments has halved the number of employees involved, and labor productivity has increased by 55.8%. The use of drugs and feed additives contributed to the intensification of redox and synthetic processes, strengthening the level of natural protection of the body and increasing the growth rate of young animals by 3.8-10.3%. A "feeding technologist's Tablet" has been created that allows you to automatically create rations, add new feeds and change the characteristics of existing ones; view and edit the cost of feed; plan feed consumption in groups; generate summary reports of feed consumption by productivity; summarize information on feed consumption; choose the diets for groups and print out any information from the calculations and database. 2 model farms were created in LLP «Turar» and LLP «Olzha AK Kuduk».
Field of application – dairy farms.
Recommendations for the implementation of research and development: the results of research can be used in the transfer of modern digital equipment, adaptation of foreign technologies in farms engaged in breeding dairy cattle.
Economic efficiency: the introduction of innovative equipment and technologies in production helped to reduce the cost of production, in particular milk by 2.88%, reduce the use of labor resources by 48.8-52.8%, increase the milk productivity of cows by 3.8-4.7%, profit by 17.9-18.9% and profitability by 6.1-6.3%.
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TERMS AND DEFINITIONS

The following terms and definitions are used in this research report:
	ANIMALS 
	animals used, or that can be used, to produce animal products

	REPRODUCTION
	permanent renewal of livestock for the purpose of agricultural production based on a number of zootechnical measures

	FEED ADDITIVE
	substances of organic, mineral and (or) synthetic origin used as sources of missing nutrients and minerals and vitamins in the diet of animals

	GROWTH
	accumulation of body weight

	DEVELOPMENT
	is the quality of changes that occur in the body, which is reflected visually and on changes in the exterior

	MICROCLIMATE
	the state of the internal environment of the room, which has both a positive and negative impact on the animal, is characterized by indicators of temperature, mobility and humidity

	ECONOMIC EFFICIENCY
	the ratio between the result of activity and the total current production costs

	NUTRITION
	the ability of feed to meet the natural needs of animals for certain nutrients for their life, as well as the production of livestock products


















LIST OF ABBREVIATIONS AND DESIGNATIONS
The following abbreviations and designations are used in this research report:
	LLP
	– limited liability partnership

	dr.
	– drawing

	p.
	– page

	tab.
	– table

	appl.
	– application

	n
	– number of observations

	тыс.
	– one thousand

	p/b
	– purebred

	bl/wht.
	– black and white

	сm
	– centimeter

	kg
	– kilogram

	%
	– percentage

	mon.
	– month

	goal.
	– goals

	Х
	– arithmetic mean




















INTRODUCTION
The relevance of the research. The intensive implementation of digitalization in agriculture promises to turn the industry into a high-tech business by increasing productivity and reducing unproductive costs, which are attributes of agriculture [1, 2, 3, 4, 5].
For a long time, agriculture has not been an attractive business for investors, due to the long production cycle, exposed to natural risks and large crop losses during cultivation, collection and storage, the inability to automate biological processes and the lack of progress in improving productivity and innovation [6, 7, 8, 9, 10]. The use of information technology in agriculture was limited to the use of computers mainly for financial management and tracking commercial transactions. Not so long ago, farmers started using digital technologies to monitor crops, cattle, and various elements of the agricultural process [11, 12, 13, 14, 15]. The growing demand for dairy products makes dairy farming an attractive investment industry. At the same time, modern technologies change the usual image of a dairy farm, providing comfortable living conditions for cows [16, 17, 18]. One of the main factors in using automated systems is to optimize the production process, reduce labor costs and improve working conditions.
According to GEA calculations, 39% of the working time on a "commercial" farm is spent on milking, 17% on feeding, 15% on management tasks, 7% on changing bedding, and 22% on other processes. On "professional" farms, the milking process takes 50% of the working time. The use of automatic milking systems allows you to optimize this process and reduce the number of workers employed on the farm. Automated systems are used not only for optimizing the milking process, but also for feeding, which is another promising area of application on the farm [19, 20, 21, 22, 23].
The use of robotic feed dispensers on the farm allows you to optimize feed usage, reduce leftovers, make optimal use of space, and ultimately reduce costs. For example, an automatic feeding system like Mix Feeder allows you to save up to 3 hours of working time per day and 10 kW of electricity per day [24, 25, 26].
Thus, the development of the dairy industry, as well as the entire agriculture, is determined by the use of new technologies, innovative solutions in the field of management, and the transition to automation of the production process.
The novelty of the research. For the first time in Kostanay region, the transfer and adaptation of digital technologies for the production of dairy products on farms will be introduced and studied on the basis of existing dairy farms.
Scientific and practical significance of research. In the conditions of Northern Kazakhstan, together with farmers engaged in breeding black-and – white and Holstein cattle, automation of the herd management system, through the integrated use of science-based feeding standards-the creation of a technologist's tablet for feeding, keeping and rearing repair young animals, system control of the microclimate in the premises will save up to 20% on feed, get an increase in milk yield up to 35% and reduce the need for labor resources up to 30-35%.
The goal of the project is to transfer and adapt digital technologies for automating the production of livestock products on the basis of two model dairy farms in Turar LLP and Olzha AK-Kuduk LLP from 100 cows.
Research problem: 
1. Сonduct a comparative analysis of biotechnological methods of reproduction and determine the rational method of reproduction.
2. Implement a technology for rapid determination of pregnancy and diagnosis of diseases of the reproductive function.
3. Determine the effectiveness of the cold method of keeping calves in the dairy period, the economic efficiency of using new equipment to reduce production costs by using alternative energy sources and water supply on the farm.
4. Introduce scientific methods for improving arable land - technologies for root and surface improvement of grass stands using their own developments.
5. Develop effective methods of veterinary treatment of animals and their weighing. To study the influence of indoor microclimate on the reproductive capacity of cows.
6. Implement effective manure removal systems on the farm, evaluate the economic efficiency of thermal or other methods of processing manure.
7. To Study the effectiveness of the effect of intensive feeding with the use of drugs and feed additives on the live weight gain of young animals of various groups.
8. Evaluate the efficiency of using the «herd Management» system in production.
9. Evaluate the economic efficiency of using new equipment, the impact on cost, and the effective use of labor resources.
10. Study the effects of different vaccines and medications on animals and make a vaccination plan.
11. Create a balanced diet, measure and control feed consumption of the most productive animals, the effectiveness of feed additives; develop and implement a method for compiling feeding rations by gender and age groups based on the results of the analysis of feed used in the farm - create a tablet for a feeding technologist.
Information about patent research and conclusions from it:
Scientific and patent research was carried out on the topic of research from 2012 to 2020 in a number of countries: Kazakhstan-Russia.
As a result, the closest analogs are identified – patents that have a common focus. In General, the results of patent research have shown that the proposed specific areas of research are very relevant and protectable. Outside of Kazakhstan, many countries around the world are developing technologies for keeping, automating feeding, improving pastures, and managing livestock. Similar work is carried out in the all-Russian VNIIMS, GNU VIM of the Russian agricultural Academy, FGBOU VPO RGAU MSHA named after K. A. Timiryazev. Many institutes are developing new programs, technologies for growing and maintaining, determining pregnancy, and diagnosing diseases of the reproductive system.
Information about metrological support for research work.
GOST 55445-2013. Hay and Haylage.
GOST 4808-87. Hay.
GOST 31640-2012. Stern. Methods for determining the dry matter content.
Interim report: 
2018 - transfer and adaptation of digital technologies for dairy cattle production on farms in Kostanay region, inventory number 0218RK01424; 
2019 - transfer and adaptation of digital technologies for dairy cattle production on farms in Kostanay region, inventory number 0219RK01365.


















MAIN PART
1 CHOOSING THE RESEARCH DIRECTION
Improvement of dairy cattle is an integral part of the intensification of milk production in Kazakhstan. The main indicators of cattle breeding intensification in the country are based on the achievements of scientific research and best practices. The intensification of dairy cattle breeding requires improvement and, in some cases, revision of traditional methods of breeding. First of all breeding work should be aimed at further increasing the genetic potential of animals while creating conditions for the most complete manifestation of this potential [27, 28, 29, 30].
In recent years, the conditions of the dairy cattle industry in Kazakhstan have undergone significant changes. A large decrease in the number of livestock and production of dairy products was allowed. The industry operates in a highly competitive environment with increasing imports. Despite certain measures taken by the government in recent years, the number of cows continues to decline, both in the Republic and in the Kostanay region. The decline in milk production has dramatically affected the level of consumption of milk and dairy products. In General, the profitability of milk production in Kostanay region is very low, and in most farms it is even unprofitable [31, 32, 33, 34, 35].
At the present stage of economic development of Kostanay region, dairy cattle breeding should be highly productive in order to be profitable, competitive and ensure food independence. Increasing productivity is inextricably linked to the economy of production. Payment for feed with dairy products is directly dependent on the amount of milk yield [36, 37, 38, 39].
A significant increase in dairy productivity of cows is associated with the intensification of dairy cattle breeding, which is based on a high level of selection and breeding work, as well as on new intensive technologies for feeding, keeping and organizing animal reproduction [40, 41, 42, 43].
Under these conditions, to ensure the growth of dairy productivity of cows, the Holstein breed was imported to the Kostanay region and Holstein cattle were carried out. The choice of this breed is determined by the excellent adaptability of animals to intensive technologies, due to a strong Constitution, good physique, udder suitability for machine milking and high intensity of milk production, exceptional ability to convert feed into products, intensive growth of young animals and high potential for milk productivity. To increase milk production, the role of large complexes, as well as investment projects for the construction of such complexes, is increasing, since only within their framework can modernization and innovation be carried out, which will bring animal husbandry to a new level [44, 45, 46, 47, 48, 49, 50, 51, 52, 53].
Thus, the implementation of the project will have a positive impact on the growth of macroeconomic, regional and industry indicators of the Republic.
2 Research methodology
The research was conducted according to the calendar plans for 2018, 2019 and 2020. (Appendix B). 
Сomparative analysis of biotechnological reproduction Methods was performed using the rectocervical method and the Alphavision visual insemination system (France). Pregnancy was diagnosed with rectal and instrumental - with the help of ultrasound at different times after insemination (Draminski).
Three groups of heifers were formed by the method of paired analogues to study the effectiveness of the cold method of keeping calves of 20 heads each. The first group was kept using traditional technology, the second group – in individual houses on the street. The study of the growth of animals was carried out by determining the live weight by weighing monthly from birth to 6 months. Average daily and relative increments were calculated by growth periods.
To determine effective methods of veterinary treatment of animals, injectors (manufactured in New Zealand) for the introduction of medicines and a mobile veterinary machine were introduced; for weighing, TRU TEST electronic scales and mobile electronic scales were installed. 3 groups were also formed to study the effect of indoor microclimate on the reproductive capacity of cows. The first group was located at the end, at the entrance to the room; the second – in the center of the building; the third – from the end, at the end of the room. The microclimate parameters were measured at three points. The temperature was measured using a thermometer, relative humidity with a psychrometer, air velocity with an anemometer, and the concentration of harmful gases in the room using a gas analyzer. The manifestation of reproduction indicators was studied under different microclimate parameters. The study of the effectiveness of the effect of intensive feeding was carried out with the addition of feed additives to the diet.
The efficiency of using the «herd Management» system in production was evaluated by downloading data from the program on milk productivity per day, milk electrical conductivity, animal activity, insemination reports, and calving.
We analyzed the epizootic situation in Kostanay region, determined the use of vaccines and medications. The physiological state of the animals was studied before and after vaccination, taking into account temperature, pulse, and respiration.
A survey of pastures was conducted to determine the yield and Botanical composition. Feed consumption was taken into account by the control feeding method based on the difference in the mass of the given feed and uneaten residues. The feeding ration was made in accordance with the standards of Vish.
All digital material obtained as a result of research is entered into the PC database and processed using the grouping method. Statistical processing of the obtained materials was carried out by the method of variational statistics proposed by G. F. Lakin [30] using a PC in the Microsoft Excel program. The difference was considered reliable by the Student's criterion and indicated in the tables with the sign: * – at P < 0.05; ** – at P < 0.01; *** – at P < 0.001.






























3 Research results
3.1 Сomparative analysis of biotechnological reproduction мethods
Reproduction of cattle is one of the most complex and time - consuming organizational, economic and technological processes in the technology of animal husbandry. The use of biotechnological methods of reproduction is of fundamental importance for the development of dairy cattle breeding. Low indicators of cow reproduction prevent an increase in the number of livestock, slow down the growth of milk and meat production, worsen the economic efficiency of production, and reduce the pace of the breeding process.
For a comparative analysis of biotechnological methods of reproduction in order to determine a rational method of reproduction on the basis of model farms of LLP «Turar» and LLP «Olzha AK Kuduk», artificial insemination was performed using the rectocervical method and the Alphavision visual insemination system (Appendix D, Fig. 1), which is a device for insemination in the form of a gun equipped with a camera that facilitates the work of specialists practicing artificial insemination. Thanks to the Alphavision system, direct contact of the gun with the vaginal wall is excluded during fertilization. Saving photos during fertilization using the Alphavision system allowed remote diagnostics (Appendix D, Fig. 2, G. 3).
Artificial insemination of 100 cows was carried out in LLP «Turar»: rectocervical method - 50 heads and 50 heads using the visual insemination system. As a result of scientific experience, it was established that the number of fruitfully inseminated animals was 28 heads. In individuals inseminated by the Alphavision visual insemination system, false hunting was detected during manipulations - closed cervix and endometritis with involvement in the inflammatory process of the cervix. Of the 50 animals, 39 were inseminated, of which 35 were pregnant after testing.
LLP «Olzha AK Kuduk» artificially inseminated 265 cows: 128 heads by rectocervical method and 137 heads by visual insemination system. The number of fruitfully inseminated animals was 74 heads using the rectocervical method. In individuals inseminated by the Alphavision visual insemination system (ADJ.D, Fig. 4), during manipulations, a false hunt was detected - a closed cervix and endometritis with involvement in the inflammatory process of the cervix. Out of 137 animals (ADJ. G, Fig. g. 5, G. 6), 109 heads were inseminated, of which 98 were pregnant after testing.
To determine the rational method of reproduction calculated costs of insemination in different ways, table 1. Control group cows were inseminated ectocervical method, and experimental group – visual insemination Alphavision.


Table 1 - Еffectiveness of insemination methods, 2019-2020
	Indicator
	Method of insemination

	
	LLP «Turar», 2019.
	LLP «Olzha AK Kuduk», 2020

	
	control group
	experimental group
	control group
	experimental group

	Cows, heads
	50
	50
	128
	137

	Of them with signs of sexual hunting, heads
	50
	50
	128
	137

	Visualization of pathology during insemination, heads
	-
	11
	-
	28

	Inseminated, heads
	50
	39
	128
	109

	Pregnant, heads
	28
	35
	74
	98

	Price of 1 dose of seed, tenge
	1200
	1200
	1500
	1500

	Doses spent
	100
	78
	256
	218

	Cost of all doses
	120 000
	93 600
	384 000
	327 000

	Percentage of fruitful insemination
	56,0%
	89,7%
	57,8%
	89,9%



As a result, it was found that the use of the Alphavision visual insemination system in artificial insemination makes it possible to identify cows with signs of false hunting. The percentage of fruitful insemination in LLP «Turar» in 2019 increased to 89.7%, in LLP «Olzha AK Kuduk» 2020 to 89.9%.
Thus, a comparative analysis of the two methods of reproduction allowed us to determine that the rational method of reproduction is the use of the Alphavision visual insemination system. The percentage of fruitful insemination increased by 32.1 and 33.7%, than in ectocervical method.

3.2 Тechnologies for accelerated pregnancy detection and diagnosis of diseases of the reproductive system
Diagnostics of pregnancy of cows is of great production importance for dairy cattle breeding. Often slaughtered in the slaughterhouse cows are pregnant with 4 - 5 month old fetuses, which is the result of the lack of an early, accurate and completely objective method of diagnosis. For the same reason, it is not uncommon for pregnant cows to be considered infertile, and improper feeding regimens are applied to them, and insemination of pregnant cows in false hunting often leads to abortions. All this causes great economic damage.
Based on the analysis of the use of different methods for determining pregnancy, a more reliable result is obtained using ultrasound diagnostics (ultrasound).
LLP «Turar» and LLP «Olzha AK Kuduk» implemented the technology of accelerated pregnancy detection and diagnostics of reproductive function diseases using a portable DRAMINSKI ultrasound scanner with a rectal electro-mechanical 5.0 MHz sensor. Pregnancy determination using ultrasound was performed in the early stages - from 30 days after insemination. For comparative analysis, a rectal examination of the experimental livestock was performed in parallel. The results of the research are presented in table 2.

Table 2 – Diagnostics of pregnancy and infertility of cows by different methods
	Method of research
	Pregnancy days

	
	from 28 to 40 (n=75)
	from 41 to 50 (n=68)
	from 51 to 60 (n=55)

	
	pregnant
	not pregnant
	pregnant
	not pregnant
	pregnant
	not pregnant

	
	LLP «Turar»

	Ultrasound diagnostics
	60
	15
	61
	7
	50
	5

	Rectal examination
	41
	34
	51
	17
	50
	5

	
	LLP «Olzha AK Kuduk»

	
	from 28 to 40 (n=158)
	from 41 to 50 (n=74)
	from 51 to 60 (n=33)

	Ultrasound diagnostics
	121
	37
	67
	7
	30
	3

	Rectal examination
	74
	84
	39
	35
	24
	9



According to the results of ultrasound diagnostics, pregnancy for a period of 31-41 days was visualized as a cavity in the uterine horn containing fluid, in which a compactly located embryo with a size of 6-10 mm was viewed, figure 1.
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Figure 1 - Рregnancy period of 31-41 days
Analysis of the use of methods for diagnosing pregnancy, table 2 showed that from 28 to 40 days after insemination, ultrasound results diagnosed pregnancy in 60 cows, or 80%; 15 cows, or 20%, were doubtful. With rectal technique, pregnancy was diagnosed in 41 cows, or 55%, and 34 cows, or 45%, were doubtful.
Determination of pregnancy in the second group of animals from 41 to 50 days after artificial insemination, ultrasound examination allowed to determine pregnancy in 61 cows, or 90%, a dubious diagnosis was made in 7 cows, or 10%. According to the results of rectal examination, pregnancy was diagnosed in 51 cows, or 75%, and infertility in 17 cows, or 25%.
Examination of the third group of cows from 51 to 60 days after insemination by ultrasound showed pregnancy in 50 cows, or 90%, infertility in 5 cows, or 10%, which was later confirmed by rectal palpation, figure 2.
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Figure 2 - Рregnancy - 51-60 days
Rectal pregnancy examination on day 60 after insemination confirmed the ultrasound data by 100%.
Therefore, the use of ultrasound scanning of cows from 31 days after insemination is the most effective method for determining pregnancy. Diagnosis at an earlier time increases the risk of false responses and fetal mortality.
LLP «Turar» and LLP «Olzha AK Kuduk» introduced diagnostics of diseases of the reproductive function and reproductive system using Raskan and Draminsky ultrasound scanners. Studies were conducted on cows with a service period of more than 85 days, the results are presented in table 3.

Table 3 - Results of the survey of reproductive functions and reproductive system of cows
	Indicator
	LLP «Turar»
	LLP «Olzha AK Kuduk»

	
	number of goals
	%
	number of goals
	%

	Total examined
	200
	100
	285
	100

	Endometritis 
	16
	8,0
	28
	9,8

	Atrophy of the ovary
	4
	2,0
	7
	2,4

	Luteal cyst
	41
	20,5
	62
	21,7

	Follicular cyst
	53
	26,5
	45
	15,8

	Uterine atony
	2
	1,0
	3
	1,0

	Persistent yellow body
	24
	12,0
	18
	6,3



Analysis of the data in table 3 allowed US to reliably establish the diagnosis of diseases of the reproductive system based on the results of ultrasound diagnostics. The percentage of diseases varies from 1% to 26.5%. The most common diseases are ovarian cysts. Ultrasound scanning reliably determined the types of cysts: luteal - 20.5-21.7% and follicular – 15.8-26.5%, figure 3.
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a – signs of endometritis; b – luteal cyst; C – follicular cyst
Figure 3 – Ultrasound diagnostics of cows  reproductive organs
Thus, the introduction of ultrasound examination is the most effective method for rapid determination of pregnancy in the early stages and a reliable method for diagnosing the reproductive function of cows.

3.3 Effectiveness of the cold method of keeping calves in the dairy period
Technologies for growing young animals determine the future of cattle breeding. If calves are raised in poor conditions of keeping and feeding, they will not show high productivity, even if they come from highly productive parents.
The method of cold keeping calves is the most effective among all existing methods of raising calves for dairy production. Calves, starting from the daily age, are kept in special houses (individual or group) with an open-air enclosure. Houses are not insulated, only properly organized bedding.
The contents in the houses allows to eliminate forage competition, which typically occurs in groups of calves. Houses are easy to clean and disinfect, they can be moved from one site to another.
In 2018-2019, LLP «Turar» studied the effectiveness of the cold method of keeping calves in the dairy period, borrowed from American livestock breeders. The technology of the cold method of keeping in the dairy period on the farm is organized in 3 periods:
1 period – from birth to one month of age in individual houses on the street without a paddock (Appendix D, Fig. 7);
2 period - from 1 month to 3 months in individual houses on the street with a paddock (ADJ. G, Fig.G.8);
3 period - from 3 months of age to 6 months – in a loose way in the case of 15-20 heads.
When the calves reached the age of 3 months, they were transferred to cages for group loose keeping of 20 heads, located in a summer camp.
One of the objective indicators that allow us to obtain the most accurate efficiency of the cold method of keeping calves in the dairy period is the assessment of their growth and development.
The study of the dynamics of live weight of heifers from birth to 6 months in LLP «Turar» showed that under identical feeding conditions and different technologies for keeping calves, under the cold method, they grew more intensively than their peers using traditional technology, which is shown in table 4.

Table 4 – Age changes in live weight of calves during the dairy period with different technologies of keeping in LLP «Turar», kg (X±Sx)
	Live weight
	Traditional method
	Cold method
	The difference is cold to traditional ±

	- at birth
	32,5±0,5
	32,3±0,7
	

	- at the age of 1 month
	54,8±1,0
	56,5±1,2
	+1,7

	- at the age of 2 months
	76,4±1,4
	82,0±1,6*
	+5,6

	- at the age of 3 months
	95,7±1,8
	105,0±2,0**
	+9,3

	- at the age of 4 months
	116,7±2,3
	127,8±2,6**
	+11,1

	- at the age of 5 months
	136,0±2,8
	150,2±3,1**
	+14,2

	- at the age of 6 months
	156,2±3,2
	168,5±3,5*
	+12,3



Analysis of the data in table 4 showed that there were no significant differences in live weight at birth in calves. In the future, when growing, there was a trend of superiority in live weight of calves of the cold method of growing and at the age of 1 month it was insignificant and unreliable – 1.7 kg. Then the difference increased reaching 5.6 kg at 2 months, at P≤0.05; at 3 months – 9.3 kg, at P≤0.01 and at the end of the milk period was 12.3 kg at P≤0.05.
For a more complete analysis, the absolute, average daily and relative live weight gains were calculated for the growing periods of two groups of heifers, presented in table 5.





Table 5 – Indicators of growth and development of heifers using traditional cultivation technology and cold growing method in LLP «Turar»
	Age period
	The absolute gain, kg
	Average daily increase, g
	Relative gain, %

	Traditional method

	0-3 months
	63,2±2,5
	710±22
	98,6

	3-6 months
	60,5±3,3
	680±27
	48,0

	Over the period
	123,7±4,8
	690±32
	131,1

	Cold method

	0-3 months
	72,7±2,1
	810±20
	105,9

	3-6 months
	63,5±3,0
	710±26
	46,4

	Over the period
	136,2±3,5
	760±30
	135,7



Comparing the weight growth of calves with different technologies of keeping in the dairy period, it should be noted that the absolute and average daily increases in live weight are higher in calves raised by the cold method. The average daily growth in this group over the entire growing period was higher by 70 g or 10.2% and amounted to 760 g, while in the group with traditional technology, it was 690 g. Calves reared using the cold method outperformed their peers reared using traditional technology in terms of growth intensity over the entire period. Their relative growth rate was 4.6% higher than in the first group.
Calculation of economic efficiency of the technology content of calves was carried out taking into account the cost of 1 kg of live weight gain prevailing in the economy and sales prices from data of the annual report, table 6. The calculation was performed by the head 1 and of body weight gain.

Table 6 – Economic efficiency of methods of keeping calves in 2019 in LLP «Turar»
	Indicator
	Traditional method
	Cold method

	1
	2
	3

	Number of goals: at the beginning of the experience
                             at the end of the experience
	20
18
	20
20

	Absolute growth of 1 head, kg
	123,7
	136,2

	Average daily gain, g
	690
	760

	Cost of 1 kg of live weight gain, tenge
	854,1
	782,3



Continuation of table 6
	1
	2
	3

	Sale price of 1 kg of live weight, tenge
	1200,0
	1200,0

	The total cost of the increase, tenge
	105658
	106544

	Total cost of sales, tenge
	148440
	163440

	Profit, tenge
	42782
	56896

	Profitability, %
	40,5
	53,4



Data from table 6 showed that a higher increase in live weight was observed in calves with the cold method of keeping. They have significantly lower cost of 1 kg of live weight gain by 71.8 tenge, due to the fact that in the second group the safety of calves and their viability, as well as the intensity of growth and development, which favorably affects the further use of these calves and their future productivity.
In 2020, LLP «Olzha AK Kuduk» introduced a cold method for keeping calves during the dairy period. The technology of the cold method of keeping in the dairy period in the farm was organized in 2 periods:
1 period – from birth to 4 months of age in individual houses with a walking area (Appendix G, Fig. 9);
2 period – from 4 months of age to 6 months-in a loose way in the case of 15-20 heads.
When the calves reached the age of 4 months, they were transferred to cages for group loose keeping of 20 heads, located in a summer camp.
The study of the dynamics of live weight of heifers from birth to 6 months in LLP «Olzha AK Kuduk» showed that under identical feeding conditions and different technologies of keeping calves, under the cold method, they grew more intensively than their peers using traditional technology, which is shown in table 7.

Table 7 – Age changes in live weight of calves during the dairy period with different technologies of keeping in LLP «Olzha AK Kuduk», kg (X±Sx)
	Live weight
	Traditional method
	Cold method
	The difference is cold to traditional ±

	1
	2
	3
	4

	- at birth
	31,8±0,6
	31,3±0,5
	

	- at the age of 1 month
	58,4±1,2
	60,8±1,5
	+2,4

	- at the age of 2 months
	82,7±1,7
	86,1±2,0
	+3,4


 Continuation of table 7
	1
	2
	3
	4

	- at the age of 3 months
	104,2±2,1
	113,7±2,5**
	+9,5

	- at the age of 4 months
	123,8±2,8
	135,2±3,1**
	+11,4

	- at the age of 5 months
	146,5±3,2
	160,1±3,7**
	+13,6

	- at the age of 6 months
	169,6±3,7
	183,8±4,1*
	+14,2



There were no significant differences in live weight at birth in calves. In the future, when growing, there was a trend of superiority in live weight of calves of the cold method of cultivation. So at the age of 1 month, it was insignificant and unreliable – 2.4 kg. In the age period of 3 months, it was 9.5 kg, at P≤0.01, and at the end of the milk growing period, 14.2 kg at P≤0.05.
For a more complete analysis, the absolute, average daily and relative live weight gains were calculated for the growing periods of two groups of heifers, presented in table 8.

Table 8 – Indicators of growth and development of heifers using traditional growing technology and cold growing method in LLP «Olzha AK Kuduk»
	Age period
	The absolute gain, kg
	Average daily increase, g
	Relative gain, %

	Traditional method

	0-3 months
	72,4±2,7
	804±23
	106,5

	3-6 months
	65,4±3,6
	727±29
	47,8

	Over the period
	137,8±5,0
	765±35
	136,8

	Cold method

	0-3 months
	82,2±2,5
	913±22
	113,5

	3-6 months
	70,3±3,2
	781±27
	47,3

	Over the period
	152,5±4,7
	847±36
	141,8



Comparing the weight growth of calves with different technologies of keeping in the dairy period, it should be noted that the absolute and average daily increases in live weight are higher in calves raised by the cold method. The average daily growth in this group over the entire growing period was higher by 82 g or 10.7% and amounted to 847 g, while in the group with traditional technology, it was 765 g. Calves reared using the cold method outperformed their peers reared using traditional technology in terms of growth intensity over the entire period. Their relative growth rate was 5.0% higher than in the first group.
Calculation of economic efficiency of the technology content of calves was carried out taking into account the cost of 1 kg of live weight gain prevailing in the economy and sales prices from data of the annual report, table 9. The calculation was performed by the head 1 and of body weight gain.

Table 9 – Economic efficiency of methods of keeping calves in 2020 in LLP «Olzha AK Kuduk»
	Indicator
	Traditional method
	Cold method

	Number of goals: at the beginning of the experience
at the end of the experience
	20
19
	20
20

	Absolute growth of 1 head, kg
	137,8
	152,5

	Average daily gain, g
	765
	847

	Cost of 1 kg of live weight gain, tenge
	832,7
	763,7

	Sale price of 1 kg of live weight, tenge
	1200,0
	1200,0

	The total cost of the increase, tenge
	114 748
	116 472

	Total cost of sales, tenge
	165 360
	183 000

	Profit, tenge
	50 612
	66 528

	Profitability, %
	44,1
	57,1



Data from table 9 indicate that a higher increase in live weight was observed in calves with the cold method of keeping. They have significantly lower cost of 1 kg of live weight gain by 69.0 tenge, due to the fact that in the second group the safety of calves and their viability, as well as the intensity of growth and development, which favorably affects the further use of these calves and their future productivity.
Thus, calves raised by the cold method in LLP «Turar» and LLP «Olzha AK Kuduk» had a high rate of live weight gain, the profitability of raising calves was higher by 12.9% and 13.0%, respectively.

3.4 Efficiency of using alternative energy sources on farms
The integrated use of non-traditional energy sources to replace spent fuel resources is an urgent problem, the solution of which, first of all, from a technical point of view, will allow achieving tangible results both in economic and environmental terms.
The main direction of energy saving in animal husbandry is to optimize the need for technical equipment according to the criterion of energy efficiency, taking into account the size of the farm, systems and methods of maintenance, and the adopted feeding technology. Currently, in Kazakhstan, there is a question about the effectiveness of using new equipment to reduce production costs using alternative energy sources. One of these sources is solar panels, which do not require expenses during operation, but the cost of this equipment is very high.
The conducted research on the economic efficiency of using new equipment in LLP «Turar»  and LLP «Olzha AK Kuduk» is presented in table 10.

Table 10 - Distribution of energy costs for performing work on farms per head in LLP «Turar» and  LLP «Olzha AK Kuduk», 2019
	Types of
mechanized work performed
	
Electricity consumption,
kW/h per year
	LLP «Turar» (n=780)
	LLP «Olzha AK Kuduk» (n=550)

	Feed preparation and distribution
	32
	24960
	17600

	Water supply and drinking
	25
	19500
	13750

	Heat supply and microclimate
	318
	248040
	174900

	Milking
	226
	176280
	124300

	Primary processing of milk
	57
	44460
	31350

	Manure cleaning
	37
	28860
	20350

	Total
	695
	542 100
	382 250



According to calculations, the specific electricity consumption per cow per year in a dairy farm is on average up to 695 kW/h. The cost of 1 kW of electricity is currently 23.2 tenge. On average, according to farms, 16,124 tenge is spent for electricity per 1 head. On average, 1,560 kW is spent per day in LLP «Turar» and 1,100 kW in LLP «Olzha AK Kuduk», or 36,192 tenge and 25,520 tenge. In the year 13210,0 thousand tenge and 9314,8 thousand tenge, respectively. The cost of installing a solar battery for a livestock complex with a capacity of 500 cows is 366,000 thousand tenge. The service life is 20 years. The efficiency of this equipment is variable and depends on several factors. The main one is the intensity and duration of insolation, which, in turn, is determined by weather conditions, the length of the day and night, that is, the latitude of the area. To do this, we conducted an economic analysis. Based on the service life of the solar battery, the costs of  LLP «Turar» for electricity payment for 20 years were calculated at 13210.0 tenge * 20 years = 264200 thousand tenge and LLP «Olzha AK Kuduk» - 9314.8 * 20 years = 186296 thousand tenge.
Based on the results obtained, it is established that solar panels can not fully meet the needs of the economy in electricity, but they contribute to resource conservation and are an environmentally friendly device.

3.5 Scientific methods for improving arable land: root and surface improvement of grass stands
Haphazard and rather intensive use, lack of pasture rotation, annual mowing and grazing of grass without providing recreation grounds for seeding the most valuable forage plants, as well as the lack of cultural and technical measures led to a sharp decrease in yield and an increase in the cost of hay.
The most rational measures to increase the productivity of natural forage lands are surface and radical improvement.
The geobotanical survey of the pastures of LLP «Turar» and LLP «Olzha AK Kuduk» in 2019 allowed us to determine the low yield of natural pastures - 1.5-2.7 C/ha. Crops of perennial grasses are degraded, since the last sowing was carried out in 1975. Farms have significant areas of natural pasture. Of the total area of pastures, low-yielding ones account for 95.3% in LLP «Turar» and 82.4% in LLP «Olzha AK Kuduk». In the spring of 2019, a survey of vegetation cover was conducted. The summer after regrowth of weeds conducted a second survey determined the species composition: pink sow Thistle, Tartary lettuce, wormwood, sedge, feather grass, fescue and other grasses (ADJ. G, Fig. G. 10, G. 11).

Table 11 - A set of perennial forage grasses with the seeding rate used
	
Forage culture/sports
	Direct sowing of perennial grasses
	Used seeding rate, kg/ha

	Zhitnyak/Batyr
	crop
	10

	Lucerne/Rayhan
	crop
	4

	Rump b/o/Akmola 91
	crop
	14

	Esparcet/Shortandinsky 83
	crop
	40

	Total: wheat grass + alfalfa + b/o rump+esparcet
	crop
	68



Before sowing for 10 days, the plots were previously treated with a continuous herbicide Hurricane-Forte at the rate of 1.5 l/ha. After drying of the vegetative mass and the death of weeds, the site was again treated with a BZSS-12 harrow, without disturbing the soil sod (ADJ. G, Fig. g. 12, G. 13). 
The presence of moisture (after precipitation), seed Was planted to a depth of 2-3 cm with seed drills SZT-2.1 (anchor Coulter). After sowing, the soil was rolled up with ring rollers (zkk-6). Further, after regrowth of herbs, a survey was conducted. The results are shown in table 12.

Table 12 - Plant species composition and height 
	Species composition
	Plant height, cm

	
	LLP «Turar»
	LLP «Olzha AK Kuduk»

	Perennial weeds:

	Yarutka field
	12,1±0,7
	11,8±0,5

	Chicken millet
	7,4±0,5
	7,5±0,6

	Shepherd's bag
	8,3±0,6
	8,0±0,7

	Sown herbs:

	Zhitnyak
	5,0±0,3
	5,2±0,4

	Rump b/o
	4,7±0,5
	4,5±0,8

	Volosnec
	3,9±0,4
	4,0±0,3

	Sainfoin
	4,3±0,5
	4,1±0,7



Radical improvement was carried out on pastures of low Botanical value with an area of 10 hectares. The main task was to destroy the old-growth sod and create an artificial agrophytocenosis. To do this, we used the technology of accelerated tending with perennial herbs. The sections were harrowed three times by BDT-2.2 to a depth of 10-12 cm with simultaneous Zigzag harrowing (Appendix D, Fig. 14, 15).
In the selected areas in the summer, a mixture of grasses was sown to a depth of 2-3 cm with the SZT-2.1 seeder (anchor Coulter) and the soil was rolled with ring rollers (zkk-6). The results of surface and radical improvement of pastures are presented in table 13.






Table 13 - Results of land survey after pasture improvement works 
	Indicator
	Height of vegetation cover, cm

	
	LLP «Turar»
	LLP «Olzha AK Kuduk»

	Surface improvement area:
Cereals
Leguminous crop
	
7,8±0,5
5,2±0,4
	
7,5±0,4
5,3±0,7

	Site of radical improvement:
Cereals
Leguminous crop
	
6,7±0,4
4,1±0,2
	
6,4±0,5
4,1±0,3



The relationship between individual species of perennial grasses when they grow together is of practical importance. The components in such mixtures have a favorable relationship, as well as competitive features, which justifies the need for joint cultivation of cereals and legumes of perennial grasses. The correct quantitative combination of components in the grass mixture allows the most effective use of environmental factors, without reducing the yield when young medium-long grasses fall out, ensuring a smooth change of dominants.
Thus, the introduction of scientific methods for improving arable land using technologies of indigenous and surface improvement of grass stands allowed us to diversify the species composition of forage grasses, increase the yield of natural land by 5.3% and meet the need of animals for green and coarse feed, which increased milk productivity by 18-25%.

3.6 Development of effective methods of veterinary treatment of animals and their weighing
One of the labor-intensive processes on modern farms and complexes for the production of animal products is weighing and veterinary treatment of animals. The lack of reliable and accurate equipment requires additional labor or does not make it possible to carry out the necessary zootechnical and veterinary manipulations in full.
Until 2019, LLP «Olzha AK Kuduk» used mechanical scales to control live weight gain. At the same time, the weighing process took a lot of time and technical staff, the animals were stressed, which affected their live weight.
To minimize negative factors during this event, in 2019, electronic scales "TRU-TEST" (New Zealand) were installed with a stationary reader and sensors (Appendix D, Fig. 16, 17, 18).
When weighing animals, the following advantages of the new electronic scales "TRU-TEST" are established: simplicity and convenience of operation, accurate and automatic weighing, identification of animals. The presence of a steel corrugated weighing platform with a rubber coating allows you to organize the movement of cows without sliding and stress. The main advantage of weighing animals is the electronic identification and recording of results during the movement of the animal, the ability to install scales in any convenient place, reducing the time and cost of organizing and conducting this event.
LLP «Olzha AK Kuduk» reduced the time for weighing animals by simplifying the work and automatically entering the results into the database on the live weight of the animal. The time spent for weighing animals on electronic and mechanical scales is shown in table 14.

Table 14 - Time of weighing animals on different scales and use of labor force
	Indicator
	Electronic scale
	Mechanical scales

	Weighing time of 1 animal, s
	7,5 ±7
	40,2±10

	Technical staff involved, people.
	3
	7



Analyzing the data in table 14, it was found that weighing 1 animal on an electronic scale with animal identification took an average of 7.5 seconds, which is 5.3 times less than on conventional mechanical scales previously used in the farm. The number of technical personnel involved also decreased by 2.3 times. The ease of use of new digital equipment makes it easier for livestock workers to work.
In 2018, LLP «Turar» installed mobile modern electronic scales of Russian production (Appendix G, Fig. 19).
When weighing animals in LLP «Turar», the following advantages of new modern equipment, in particular electronic scales, are established: simplicity and convenience of operation, weighing is fast, accurate and automatic, a steel corrugated weighing platform does not allow the cow's hooves to slide, gates on both sides at the ends for the convenience of corralling and driving the animal head first, there is a rest sensor, the weighing terminal is installed in any convenient position.
Installation of electronic scales has significantly reduced the time of weighing animals, by simplifying the work. The time spent on weighing animals on electronic and mechanical scales is shown in table 15.
Table 15 – Time spent on weighing animals on electronic and mechanical scales in LLP «Turar», 2018 data
	Indicator
	Electronic scale
	Mechanical scales

	The time of weighing, with
	15±4
	32±8

	Technical staff involved, people.
	4
	7



Analysis of the data in table 13 showed that the time spent on weighing animals using modern electronic scales in Turar LLP was significantly reduced – by 2 times.
Veterinary treatment of animals is a very important event that takes a lot of time. For example, the administration of medicines, vaccines, and vitamins takes a very long time and requires additional staff.
To reduce the use of labor of livestock workers in LLP «Turar» and LLP «Olzha AK Kuduk», SIMCRO injectors were introduced into use (Appendix d, Fig. 20).
According to the results of the conducted studies, it was found that these devices allow for vaccination and fortification with the introduction of 2 drugs simultaneously, which significantly reduces the time for veterinary treatments, table 16.

Table 16 - Indicators spent on animal vaccination in LLP «Olzha AK Kuduk»
	Indicator
	SIMCRO injector
	The introduction of the two drugs Injector SIMCRO
	Shilova Dispenser
	Introduction of two drugs
with the Shilova dispenser

	Vaccination time of 1 head, sec
	5,0±2
	5,5±7
	16,1±3
	36,8±2

	Technical staff involved, people
	2
	2
	3
	4

	Number of animals in 60 minutes, goal.
	357
	357
	102
	67



Analysis of the data in table 16 showed that the introduction of a single drug: a vaccine or a vitamin with a modern SIMCRO injector takes 5 seconds, which is three times less than when using a standard Shilova dispenser. The number of treated animals for 60 minutes was 357 heads, which is 3.5 times more than when using standard devices. A similar trend is observed when two drugs are administered simultaneously. The number of technical personnel involved is also decreasing. So, when using modern innovative devices, it is necessary to involve two people - a veterinary specialist and an assistant, while with standard devices, the number increased by 1.5-2 times.
Thus, the introduction of digital technologies for weighing animals and modern injectors for veterinary treatments has reduced the number of personnel involved by half and increased the number of animals served during the weighing process. Labor productivity increased by 55.8%.



3.7 Study of the influence of indoor microclimate on the reproductive capacity of cows
It is known that when keeping animals indoors, it is important to create an optimal microclimate and maintain it during all periods of the year, which is a combination of the physical state of the air environment, its gas, microbial and dust pollution, taking into account the condition of the building itself and technological equipment.
All this made it necessary to conduct research on the influence of microclimate on the reproductive capacity of cows in LLP «Olzha AK Kuduk» and LLP «Turar».
Cows in LLP «Olzha AK Kuduk» are kept in a standard building for loose keeping of 370 heads of cattle with boxes for rest, isolated from the feeding zone.
The main indicators of the microclimate of livestock premises for the period of experience are presented in table 17.

Table 17 – Main parameters of the microclimate in the livestock premises of LLP «Olzha AK Kuduk», 2020
	Month of research
	Temperature, ° C
	Relative humidity, %
	Air speed, m/s
	Ammonia content, mg/m3
	The content of carbon dioxide, %

	group I (n=125)

	April
	7,2±0,4
	76,2±2,1
	0,37±0,10
	17,4±0,9
	0,20±0,03

	March
	6,4±0,6
	73,1±1,7
	0,42±0,04
	13,7±0,3
	0,16±0,01

	February
	6,9±0,5
	71,1±2,0
	0,50±0,07
	18,6±0,3
	0,19±0,02

	January
	6,5±0,3
	72,3±1,9
	0,45±0,05
	18,3±0,5
	0,18±0,02

	group II (n=118)

	April
	9,1±0,5
	87,5±2,3
	0,20±0,02
	22,3±0,9
	0,28±0,02

	March
	8,9±0,4
	85,7±1,9
	0,23±0,02
	21,9±0,8
	0,27±0,04

	February
	9,0±0,5
	84,1±2,1
	0,21±0,01
	21,2±0,8
	0,26±0,03

	January
	8,4±0,3
	82,3±1,6
	0,19±0,02
	19,8±0,6
	0,21±0,02

	group III (n=124)

	April
	7,0±0,5
	76,1±3,8
	0,29±0,02
	19,9±0,9
	0,24±0,03

	March
	6,5±0,6
	72,9±1,6
	0,27±0,01
	17,7±0,5
	0,19±0,02

	February
	6,9±0,4
	73,3±2,9
	0,25±0,01
	19,3±0,7
	0,23±0,02

	January
	6,3±0,6
	75,5±3,4
	0,38±0,01
	20,6±0,8
	0,25±0,03



Analyzing the data in table 17, it was found that during the research period, the air temperature was within the normal range in the experimental points of the room, but slightly higher in the center of the room where the animals of the second group were placed, by 2-3°C. The study of relative humidity was also observed in the center of the livestock room, where the second group of animals were located. At the ends of the barn, relative humidity was within the normal range, and the value of this indicator ranged from 71.1% to 76.2% at the entrance to the room (group I) and from 72.9% to 76.1% at the exit (group III).
A similar pattern was observed in the study of gases in the room. Thus, the accumulation of carbon dioxide and ammonia in the center of the room was slightly higher during the entire experiment, deviating from the norm by 0.02-0.07% and 2-3 mg/m3, respectively. At the ends of the room, the gas content corresponded to zoohygienic standards.
Analyzing the overall individual parameters of the microclimate, it was determined that the most favorable zone with optimal microclimate indicators for placing animals is the zone at the ends of the building.
Individual clinical indicators of experimental cows are presented in the table 18.

Table 18 – Clinical indicators of experimental animals in LLP «Olzha AK Kuduk»
	Indicator
	January
	February
	March
	April

	group I (n=125)

	Body temperature, ° C
	38,2±0,3
	38,4±0,1
	38,3±0,3
	38,5±0,3

	Heart rate, beats per minute
	64±2,1
	63±2,5
	65±2,6
	64±2,4

	The number of respiratory movements per minute
	25±1,2
	24±1,1
	25±1,0
	25±1,2

	group II (n=118)

	Body temperature, ° C
	38,7±0,1
	38,8±0,3
	38,9±0,2
	39,0±0,3

	Heart rate, beats per minute
	68±2,0
	70±2,4
	72±2,2
	71±1,7

	The number of respiratory movements per minute
	26±1,0
	29±1,1
	30±0,8
			28±0,7

	group III (n=124)

	Body temperature, ° C
	38,5±0,1
	38,2±0,3
	38,3±0,2
	38,5±0,0

	Heart rate, beats per minute
	65±2,7
	67±3,1
	70±3,3
	69±2,9

	The number of respiratory movements per minute
	25±1,7
	27±1,5
	23±0,9
	29±1,1



The data in table 18 indicate that a decrease in air velocity, accumulation of harmful gases and an increase in humidity led to an increase in the pulse rate and the number of respiratory movements in animals located in the center of the room (the second group) compared to cows placed at the end of the building (the first and third groups).
The main goal was to study the reproductive capacity. Therefore, our task was to compare the indicators of cow reproduction depending on the parameters of the microclimate, table 19.

Table 19 – Indicators of cow reproduction in the stable period in LLP «Olzha AK Kuduk»
	Indicator
	 group I (n=125)
	 group II (n=118)
	group III (n=124)

	Number of cows that came to sexual hunting
	93
	49
	88

	Duration of sexual hunting, hours
	12,5±1,2
	11,4±1,1
	12,9±1,3

	Average duration of the sexual cycle, days
	20,4±0,5
	21,3±0,6
	21,0±0,4

	Service period, days
	89±2,7
	98±3,8
	88±2,8



Analysis of table 19 showed that in the second group, the number of cows during the study period that showed signs of sexual hunting was 49 heads, which is 32.9% and 29.4% less than in the first and third groups, respectively. There were no significant differences in the duration of sexual hunting and sexual cycles. However, the service period in the second group was 98 days, which is 9 days and 10 days more than in the first and third groups, respectively.
Similar studies were conducted in 2019-2020 in LLP «Turar» in a room for loose keeping of 500 heads of cattle with rest boxes isolated from the feed zone.
The main indicators of the microclimate of livestock premises for the entire period of the study are presented in table 20.








Table 20 – Main parameters of the microclimate in LLP «Turar» 2019
	Month of research
	Temperature, ° C
	Relative humidity, %
	Air speed, m/s
	Ammonia content, mg/m3
	The content of carbon dioxide, %

	group I (n=82)

	April
	6,8±0,5
	75,2±2,3
	0,35±0,11
	17,4±0,9
	0,20±0,03

	March
	6,1±0,4
	72,1±1,6
	0,31±0,05
	13,7±0,3
	0,16±0,01

	February
	5,7±0,6
	73,3±1,9
	0,47±0,09
	18,6±0,3
	0,19±0,02

	January
	5,9±0,4
	71,3±2,1
	0,42±0,03
	18,3±0,5
	0,18±0,02

	group II (n=79)

	April
	10,3±0,5
	87,5±2,3
	0,20±0,02
	22,3±0,9
	0,28±0,02

	March
	9,9±0,5
	85,7±1,9
	0,23±0,02
	21,9±0,8
	0,27±0,04

	February
	9,2±0,4
	84,1±2,1
	0,21±0,01
	21,2±0,8
	0,26±0,03

	January
	8,5±0,5
	82,3±1,6
	0,19±0,02
	19,8±0,6
	0,21±0,02

	group III (n=85) 

	April
	7,3±0,6
	76,1±3,8
	0,29±0,02
	19,9±0,9
	0,24±0,03

	March
	6,7±0,4
	72,9±1,6
	0,27±0,01
	17,7±0,5
	0,19±0,02

	February
	6,1±0,5
	73,3±2,9
	0,25±0,01
	19,3±0,7
	0,23±0,02

	January
	5,9±0,6
	75,5±3,4
	0,38±0,01
	20,6±0,8
	0,25±0,03



Analyzing the data in table 20, we can conclude that during the entire time of the study, the air temperature was within the normal range in the studied points of the room, but slightly higher – in the center of the room where the animals of the second group were placed, by 2-3 ° C. However, when studying the relative humidity of the air, an increase of 7-12% in the center of the room was revealed in comparison with zoohygienic norms (group II). At the ends of the cowshed, the relative humidity was within the normal range, and the value of this indicator ranged from 71.3 to 75.2% at the entrance to the room (group I) and 72.9 and 76.1 at the exit from the room (group III). The accumulation of carbon dioxide and ammonia in the center of the room (group II) was slightly higher during the experiment, deviating from the norm by 0.01-0.08% and -2 mg/m3, respectively. At the ends of the room, the gas content corresponded to zoohygienic standards.
Individual clinical indicators of experimental cows are presented in table 21.


Table 21 – Clinical indicators of experimental animals in LLP «Turar»
	Indicator
	January
	February
	March
	April

	group I

	Body temperature, ° C
	38,6±1,7
	38,6±1,4
	38,5±1,6
	38,5±1,9

	Heart rate, beats per minute
	67±2,8
	61±2,9
	65±2,7
	67±2,8

	The number of respiratory movements per minute
	25±1,2
	23±1,1
	21±1,0
	24±1,2

	group II

	Body temperature, ° C
	39,0±1,9
	38,9±2,3
	39,2±2,7
	39,0±2,4

	Heart rate, beats per minute
	72±2,9
	69±3,4
	71±3,2
	78±3,7

	The number of respiratory movements per minute
	30±1,6
	29±1,9
	27±1,8
	31±0,9

	group III

	Body temperature, ° C
	38,9±1,8
	38,7±1,5
	39,1±1,7
	38,8±1,5

	Heart rate, beats per minute
	70±2,7
	65±3,1
	69±3,3
	73±2,9

	The number of respiratory movements per minute
	28±1,7
	25±1,5
	24±0,9
	28±1,1



Analyzing the data in table 21 shows that a decrease in air velocity, accumulation of harmful gases and an increase in humidity led to an increase in the pulse rate and the number of respiratory movements in animals that were located in the center of the room (group II) compared to cows placed at the end of the building (groups I and III).
The analysis of reproduction indicators depending on the microclimate parameters is presented in table 22.

Table 22 – Indicators of cow reproduction in the stable period
	Indicator
	group I (n=82)
	group II (n=79)
	group III (n=85)

	Number of cows that came to sexual hunting
	58
	35
	61

	Duration of sexual hunting, hours
	13,5±1,2
	12,3±2,3
	14,0±1,8

	Average duration of the sexual cycle, days
	20,5±0,8
	21,0±0,4
	20,8±0,5

	Service period, days
	92±3,2
	108±4,4
	91±3,4



Based on the data in table 22, it can be concluded that in the first and third groups kept at the entrance to the room, the number of cows that came to sexual hunting is greater than in the individuals kept in the center of the cowshed. In the first and third groups, the duration of sexual hunting was slightly longer, and the service period was shorter, which is probably due to more favorable conditions in this zone.
Consequently, the parameters of the microclimate of livestock premises of LLP «Olzha AK Kuduk» and LLP «Turar» correspond to zoohygienic standards. But at the ends of the premises, less gases accumulated and the number of cows that came in time for sexual hunting was 29.4-32.9% more in LLP «Olzha AK Kuduk» and 26.4-27.4% more in LLP «Turar».
Thus, analyzing, in General, individual parameters of the microclimate in livestock premises, we can conclude that the most favorable zone for placing animals is the zone at the ends of the room - the number of animals that showed signs of sexual hunting is 26.4-32.9% more.

3.8 Introduction of effective manure removal systems on the farm, assessment of the economic efficiency of manure Processing
Changing the structure of the livestock industry, introducing new ways of keeping animals and removing manure from livestock premises – all this challenges science and industry to develop and implement new manure removal systems adapted to local natural and climatic conditions and environmentally safe and economically accessible technologies for manure disposal.
Depending on the technology of keeping animals in livestock complexes, solid and semi-liquid manure is formed.
In LLP «Turar» and LLP «Olzha AK Kuduk», animals are kept loose. With this technology, liquid and thick manure is formed, in which the dry matter content reaches 13-20%.
In the livestock premises of the LLP «Turar» complex, a Delta scraper unit is installed (Appendix D, Fig. 21), which removes manure from the open longitudinal passages of the farm. A special feature of this type of manure removal is the "careful" attitude to animals. If the speed of the scraper is low enough, if there is an obstacle in its path, the operation is automatically stopped and an audible signal is given. Actual use in the autumn and winter period, which allowed to prevent solidification of manure.
Manure storage facility in LLP «Turar» of open ground type. It takes 3-4 months in spring and summer, and 5-6 months in winter, to bring the litter manure to a semi-matted state with dense laying.
LLP «Olzha AK Kuduk» has installed a manure removal system using a TSN-2.0 B scraper conveyor (Appendix D, Fig. 22) in the conditions of a livestock complex with simultaneous loading into vehicles.
Manure is the main supplier of minerals, microelements necessary for plant growth, and a source of increasing the content of humus in the soil. It plays an important role in the circulation of substances in nature, as it returns to the soil a significant amount of organic matter and mineral compounds.
Manure processing, which was previously used in LLP «Olzha AK Kuduk», by the method of passive composting in burts, does not meet the modern requirements of efficient agricultural production. We have implemented a system for processing manure using Organic Farming live thermophilic bacteria.
To determine the effectiveness of using live thermophilic bacteria, 2 burts were formed: 1 Burt - control by passive Burt composting and 2 Burt - experimental using live thermophilic bacteria Organic Farming. The experimental Burt was formed with a height of 1.5 m and a width of 2 m. the top layer was sprinkled with live thermophilic Organic Farming bacteria and mixed (ADJ. G, Fig. G. 23, G. 24, G. 25). Inside the collar was made of the ventilation openings to prevent overheating.
In the control Burt, 21 days after the start of the experiment, no significant changes were found, and in the experimental Burt there was almost no characteristic smell (urea and manure), the consistency and color changed, the temperature inside reached 40°C, on the surface it was about 30 °C, which contributed to the almost complete absence of flies and insects.
For a comparative assessment of the technologies under consideration, analytical and calculation work was carried out, during which the capital and operating costs associated with the introduction of manure processing on the basis of  LLP «Olzha AK Kuduk» with a population of 1,575 heads of cattle were determined. Comparison of Biogen losses for these technologies was carried out on the basis of experimental data. The results are presented in table 23.








Table 23 – Еconomic indicators of technologies for processing cattle manure in 2020 LLP «Olzha AK Kuduk»
	Indicator
	Technology

	
	passive pile composting
	Burt composting with live thermophilic bacteria

	The output of fertilizers, tons/year
	4792
	7141

	Capital expenditures for disposal, mln. TNG.
	48,7
	52,6

	Operating costs for disposal, mln TNG/year
	24,1
	25,5

	Specific capital expenditures for utilization, TNG./year
	889,3
	598,6

	Specific operating costs for utilization, TNG./year
	477,9
	348,0

	Specific capital expenditures for obtaining a product (fertilizer), TNG./year
	1133,7
	872,5

	Specific operating costs for obtaining the product (fertilizer), TNG./year
	363,0
	228,6

	Emission of nitrogen (N)
	26
	23



As a result of the analysis, it was found that with the same initial data, the lowest indicator of specific capital expenditures for processing the generated manure is the technology of pile composting with live thermophilic bacteria – 598.6 tenge/t. During the year, this technology processes up to 7141 tons, which is 67.1% more than with passive pile composting. Specific capital expenditures amounted to 598.6 tenge/t, specific operating costs – 348 tenge/t. Ammonia emission with this technology was 23%.
In LLP «Turar», manure was processed by composting into piles and thermally. Thermal processing of manure allows you to reduce the mass by 3-5 times, and the physical properties of dry fertilizer allow you to apply it to the soil with almost all machines designed for applying mineral fertilizers.
Also, 2 burts were formed: 1 control Burt by the method of passive Burt composting (Appendix G, Fig. 26) and 2 experimental Burt using thermal drying (Appendix G, Fig. 27). Figure 3 shows manure after thermal processing.
[image: 72ed254e52dd]
Figure 3 – Manure after thermal processing
Comparative analysis of manure processing methods: thermal and using live thermophilic bacteria allowed us to establish their advantage over composting in burts. The advantages of thermal processing showed the following: the minimum relative humidity of the finished product is 12-15%, there is no unpleasant smell, and the possibility of applying the resulting product to the soil by most machines designed for spreading mineral fertilizers; obtaining additional products – bedding for cattle and small-scale implementation of the resulting fertilizer due to its high quality characteristics. Short processing time: 1-2 days. Table 24 shows the economic indicators of thermal manure drying and passive pile composting in Turar LLP.

Table 24 – Еconomic indicators of technologies for processing cattle manure in LLP «Turar»
	Indicator
	Technology

	
	passive pile composting
	thermal drying

	The output of fertilizers, tons/year
	14430
	2860

	Capital expenditures for disposal, mln. TNG.
	94,6
	99,0

	Operating costs for disposal, mln TNG/year
	24,2
	154,0

	Specific capital expenditures for utilization, TNG./year
	2417,25
	10857,0

	Specific operating costs for utilization, TNG./year
	610,5
	3374,25

	Specific capital expenditures for obtaining a product (fertilizer), TNG./year
	1468,5
	31542,5

	Specific operating costs for obtaining the product (fertilizer), TNG./year
	376,75
	9817,5

	Emission of nitrogen (N)
	23-25
	up to 50


As a result of the analysis, it was found that with the same initial data, the lowest indicator of specific capital expenditures for processing the generated manure is the technology of passive pile composting – 2417.25 tenge/t. Thermal processing is the least economically justified. Specific capital expenditures amounted to 10,857. 0 tenge/t, specific operating costs – 3374.25 tenge/t. However, with this technology, the highest ammonia emission was observed – up to 50%.
Thus, the introduction of manure removal systems in the livestock complexes of LLP «Turar» and LLP «Olzha AK Kuduk» has shown its effectiveness. Installation of the Delta scraper system in LLP «Turar» and the TSN-2.0 B scraper conveyor in LLP «Olzha AK Kuduk» made it possible to automatically clean the channels from manure every 2-3 hours, which ensured cleanliness and comfortable conditions for animals, and maintenance became less expensive due to the automation of the process. Thermal drying is less cost-effective than the technology of pile composting, but it guarantees disinfection of the final product from pathogenic microflora and parasites in a short time by minimizing the impact of external natural factors, but nitrogen emissions into the environment reach 50%. The use of live thermophilic bacteria by Organic Farming significantly accelerated the processing of manure into organic fertilizer, reducing ammonia emissions by up to 23%.

3.9 Effectiveness of the effect of intensive feeding with the use of drugs and feed additives on the growth of live weight of young animals
An important factor affecting the profitability of livestock production is the effective use of feed. Due to the age-related deficiency of certain enzymes in the digestive juices of animals, insufficient activity of some of them, as well as due to the presence of difficult-to-hydrolyze components in feed, up to a third of the organic matter of animal feed is not digested and digested. One of the ways to increase the efficiency of the use of nutrients in the feed diet is the use of biological preparations in animal feeding, feed additives that are introduced into animal diets in the form of specially prepared compositions.
Due to the large range of drugs and feed additives in 2018-2020, the effect of drugs and feed additives on the growth of live weight of young animals was studied.
So, in 2018, LLP «Turar» studied the effectiveness of the biological product «Lactobifadol» containing the microbial mass of lactic acid bacteria Lactobacillus acidophilus, Bifidobacterium adolescentis and the feed additive «Kalfostonik» (ADJ. B, table B. 1) on the growth of live weight of young animals in the dairy period, table 25.

Table 25 – Dynamics of live weight of young animals in the dairy growing period in LLP «Turar» (indicators of 2018)
	Indicator
	Group of animals

	
	control (n=7)
	I experienced (n=8)
	II experienced (n=7)

	Live weight, kg:
at the beginning of the experience
	
48,7±1,1
	
49,1±0,9
	
48,8±1,3

	at the end of the experience
	80,5±0,7
	88,3±1,4*
	86,1±1,5

	The increase at the time of the experience, kg
	31,8±0,9
	39,2±1,3
	37,3±1,3

	Average daily growth, g
	530±16
	653±22
	622±21

	Growth intensity, %
	39,5±1,7
	44,4±2,3
	43,3±1,9



The results obtained in 2018 indicate that young animals that received the compound feed preparation «Lactobifadol» (1st experimental group) and the feed additive «Kalfostonik» (2nd experimental group) in live weight exceeded the analogues of the control group by 7.8 kg, or 9.7% (P<0.05) and 5.6 kg, or 6.9%, respectively.
Dynamics of live weight of young animals from 6 to 12 months with the addition of the drug «Chiktonik» to the diet (ADJ. B, table. Q. 2) (1-I experienced) and feed additive «Felucen» (ADJ. B, table B. 3) (2nd experimental) in LLP «Olzha AK Kuduk» in 2019 is presented in table 26.

Table 26 - Dynamics of live weight of young animals in LLP «Olzha AK Kuduk» (indicators of 2019)
	Indicator
	Group of animals

	
	control 
(n=26)
	I experienced (n=30)
	II experienced (n=28)

	Live weight, kg: at the beginning of the experience
	156,8±1,5
	159,3±2,0
	158,7±1,8

	at the end of the experience
	210,4±2,8
	227,3±3,4***
	225,8±3,2***

	The increase at the time of the experience, kg
	53,6±1,1
	68,0±0,9***
	67,1±1,2***

	Average daily growth, g
	600±21
	760±25***
	750±23***

	Growth intensity, %
	25,4±1,2
	29,9±1,3
	29,7±1,5


It was found that young animals of the 1st and 2nd experimental groups had a significant advantage in live weight gain over their peers in the control group by 16.9 kg, or 7.4% (P<0.001) and by 15.4 kg, or 7.3%, respectively. The growth rate in the experimental groups was higher by 4.5% and 4.3%.
In 2020, we continued to study the effect of intensive feeding with the addition of the drug "P 63-1" to the diet in LLP «Olzha AK Kuduk» (ADJ. B, table B. 4) (1st experimental) and the feed additive «VMK 63» (ADJ. B, table B. 5) (2nd experimental) on the increase in live weight of young animals from 6 months of age, table 27.

Table 27 – Dynamics of live weight and average daily growth of calves in LLP «Olzha AK Kuduk»
	Indicator
	Group of animals

	
	control (n=28)
	I experienced (n=32)
	II experienced (n=30)

	Live weight, kg: at the beginning of the experience
	161,3±3,5
	159,8±4,1
	164,0±4,3

	at the end of the experience
	239,3±5,7
	262,8±6,8***
	270,3±4,1***

	The increase at the time of the experience, kg
	78,0±2,5
	103,0±3,2***
	106,3±3,0***

	Average daily growth, g
	866±26
	1144±37***
	1181±40***

	Growth intensity, %
	38,9
	48,7
	48,9



Analysis of the data obtained showed that during the study period, calves that received the compound feed preparation «P 63-1» (1st experimental group) and the feed additive «VMK 63» (2nd experimental group) exceeded the live weight of the control group analogues by 23.5 kg, or 8.9% (P<0.001) and 31 kg, or 11.5% (P<0.001), respectively.
In 2020, LLP «Turar» studied the effect of the drug «Chiktonik» (1st experimental) and the feed additive «VMK-TU 62» (ADJ. B, table B. 6) (2nd experimental) on the increase in live weight of heifers of the dairy growing period, the results are presented in table 28.






Table 28 – Dynamics of live weight and average daily growth of heifers in LLP «Turar»
	Indicator
	Group of animals

	
	control (n=27)
	I experienced (n=25)
	II experienced (n=31)

	Live weight, kg: at the beginning of the experience
	
48,7±1,1
	
49,1±0,9
	
48,8±1,3

	at the end of the experience
	120,6±3,7
	132,5±4,4
	137,4±3,5

	The increase at the time of the experience, kg
	71,9±2,3
	83,4±2,8
	88,6±3,3

	Average daily growth, g
	798±16
	927±32
	984±41

	Growth intensity, %
	84,9
	91,8
	95,2



The data in table 28 show that the young animals that received the compound feed preparation «Chiktonik» (1st experimental group) and the feed additive «VMK-TU 62» in live weight exceeded their peers in the control group by 11.9 kg, or 8.9% (P<0.05) and by 16.7 kg or 18.8%, respectively.
Thus, the scientific and economic experiments conducted in 2018-2020 to study the effect of intensive feeding with the use of drugs and feed additives on the live weight gain of young animals of various groups showed a positive result. The use of drugs and feed additives contributed to the intensification of redox and synthetic processes, strengthening the level of natural protection of the body. As a result, the growth rate of young animals increased by 3.8-10.3%, which increased the absolute and average daily increase in live weight by 8.9-18.8%.

3.10 Еfficiency of using the «herd Management» system in production»
The electronic system "herd management" is an automated system that allows you to combine all data about the state of the animal in one computer database. The system allows you to get and control all indicators, make and execute important production decisions at the right time.
LLP «Turar» and LLP «Olzha AK Kuduk» installed "herd Management" Dayri Plan consisting of the following elements: a processor and control equipment, equipment identification, equipment for record milk production, the equipment for monitoring the status of cows, software, equipment, to move cows around the farm (ADJ. G, Fig. G. 28).
The main element is software. The database has cards for each animal, and farm specialists enter all the necessary information about the animals: feeding mode, health status, pregnancy, start-up, calving, insemination, rectal examination, milk indicators, and other physiological and production data.
To identify animals, LLP «Turar» uses rescounters - foot chips - a bandage on the leg with a sensor, figure 4 and LLP «Olzha AK Kuduk» uses responders - a collar with a sensor.
[image: C:\Documents and Settings\Ирина Анатольевна\Мои документы\Мои рисунки\на ноге.jpg]
Figure 4 - Foot chip
The rescounter and responder is an electronic identification card of the cow: it recognizes it when entering the milking parlor where the antennas are installed, figure 5.
[image: https://textarchive.ru/images/501/1001470/49314bc6.gif]
Figure 5 - Reading Antenna
The system takes into account the individual milk yield and sends the cow to its group or pen for treatment. The "herd management" system in farms is equipped with milking place controllers, milk counters and electronic pulsators (ADJ. G., Fig. g. 29, G. 30).
In LLP «Turar» and LLP «Olzha AK Kuduk», cows are formed into groups based on their physiological state, i.e. calving dates, and placed in sections: Group 1 - 1-2 months after calving, group 2 - 2-6 months after calving, group 3 - 6-8 months after calving, group 4 - cows of the first calving during the milking period, group 5 - highly productive animals, group 6 - animals under treatment. First-calving and new-calving cows are milked three times. Morning milking on farms begins at 6.00 am for the entire milking stock, at 12.00 am only animals are milked with three milking times, and at 18.00 hours for the entire milking stock. In LLP «Turar», cows are milked in the Carousel milking parlor (Appendix D, Fig. 31), in LLP «Olzha AK Kuduk» in the Herringbone milking parlor (Appendix D, Fig. 32).
Productivity data is automatically recorded in the program at each milking, and the amount of milk produced and its electrical conductivity are measured. Electrical conductivity correlates with the concentration of somatic cells in milk and if the measurement of the first portion shows increased electrical conductivity, the display turns on the warning function - flashing red lights.
To confirm the reliability of warning signals about increased electrical conductivity of milk, an analysis of the quantitative determination of somatic cells in milk was performed individually in LLP «Turar», Fig. 6 and LLP «Olzha AK Kuduk», Fig. 7.


Figure 6 - Dynamics of changes in the number of somatic cells over the period of scientific research, thousand units/ml (2019 data)


Figure 7 - Dynamics of changes in the number of somatic cells over the period of scientific research, thousand units/ml (data for 2020)
Timely decisions made by specialists of the veterinary service for the treatment of animals allowed to reduce this indicator in LLP «Turar» from 1059 thousand units/ml to 319 thousand units/ml and in LLP «Olzha AK Kuduk» from 983 thousand units/ml to 403 thousand units/ml.
The main useful indicators for studying the effectiveness of using the "herd Management" system in production are the analysis of the milk productivity report in the program, as well as the quality indicators of milk, table 29 and 30.

Table 29 - Indices of milk productivity of cows in the context of groups in LLP «Turar»
	Group
	Indicator

	
	daily milk yield on average per 1 head per group, kg
	mass fraction of fat, %
	mass fraction of protein,%
	number of somatic cells, thousand units/ml

	group I - 1-2 months after calving (n=108)
	31,4±1,4
	3,65±0,02
	3,28±0,03
	276±21

	group II – 3-4 months after calving (n=180)
	19,2±1,8
	3,79±0,02
	3,24±0,02
	577±18

	group III - 6-8 months after calving (n=144)
	8,5±1,6
	3,85±0,01
	3,26±0,02
	495±25

	group IV - cows of the first calving during the distribution period (n=180)
	29,3±1,4
	3,68±0,02
	3,23±0,01
	255±22

	group V - highly productive animals (n=144)
	38,2±2,1
	3,61±0,01
	3,26±0,01
	349±17

	group VI - animals on treatment (n=48)
	the milk is delivered separately, heat-treated, and fed to fattening calves



Table 30 - Indices of milk productivity of cows in the context of groups in LLP «Olzha AK-Kuduk»
	Group
	Indicator

	
	daily milk yield on average per 1 head per group, kg
	mass fraction of fat, %
	mass fraction of protein,%
	number of somatic cells, thousand units/ml

	1
	2
	3
	4
	5

	group I - 100 days after calving (n=205)
	32,3±1,8
	3,67±0,02
	3,25±0,03
	318±26

	group II – 4-6 months after calving (n=141)
	21,3±2,3
	3,81±0,03
	3,22±0,02
	403±21

	group III – 6-8 months after calving (n=88)
	10,4±2,6
	3,93±0,02
	3,27±0,03
	365±32



Continuation of table 30
	1
	2
	3
	4
	5

	group IV - highly productive animals (n=56)
	35,6±3,2
	3,65±0,02
	3,22±0,02
	255±29

	group V - animals on treatment (n=60)
	the milk is delivered separately, heat-treated, and fed to fattening calves



The evaluation of the efficiency of using the "herd Management" system in production in LLP «Turar» and LLP «Olzha AK Kuduk» showed that all work is based on automatic identification of animals, entering data into the Central computer, analyzing the information received and making decisions based on this data. Automatic identification is carried out by rescounters and responders, which are fixed on the forelimb in the area of the pastern and on the collar, respectively. At the moment when the animal takes its milking place, information about the animal's number is read from the rescounter or responder and data on milking and milk productivity are entered. If there is a sharp change in indicators, the system informs you that this animal requires increased attention. Based on this data, experts make a decision about the animal. When a cow is retired, its rescounter or responder is used for another animal.
Thus, the "herd management" program in LLP «Turar» and LLP «Olzha AK Kuduk» is linked to milking equipment, where information about the productivity, reproduction, and physiological state of animals is collected, updated, and recorded. Processing all data using the program allows you to make optimal decisions in a timely manner, both for an individual animal and for the herd as a whole.

3.11 Evaluation of the economic efficiency of using new equipment and technologies
The sustainable and efficient functioning of milk — producing organizations largely depends on the technologies and technical equipment used. The issue of expediency and efficiency of introducing innovative technologies for keeping, feeding and milking cows is particularly acute.
Depending on the method of keeping cows, there are tethered and loose technologies. Loose technology consists in keeping animals in group sections of the cowshed, where it is possible to move freely and access food. It creates better conditions for mechanization of technological processes, significantly reducing labor costs for animal care. In loose housing system the content of coarse and succulent feed is fed at the feed fence. Distribution of feed is made to animals in groups, taking into account the level of milk yield and the period of lactation. Concentrated feed is given to cows individually in feeders during milking. This feeding procedure increases feed costs by 10-15% per 1 centner of milk.
When you harness the technology content of cows are placed in individual stalls on a leash using the litter. Feeding cows produced in winter-stall period of the feeders or feed fence, in the summer cows graze on the pastures. Milking is carried out in stalls in the milk pipeline, distribution of feed by mobile and stationary feed dispensers. The advantage of the tethered system is the possibility of spot and dosed feeding of animals, which can not be achieved with a loose method of keeping. However, this technology provides a high level of labor costs.
In the agricultural organizations of Kostanay region, the technology with tethered keeping of cows prevails. In conditions of a shortage of feed, this makes it possible to spend them more economically and individually to maintain life, since the animals are in a state of hypodynamia (limited motor activity). On the world market of machinery and equipment for dairy cattle breeding, equipment has appeared that allows the introduction of a loose system of maintenance. This technology is preferred on medium and large farms, where it allows you to mechanize all elements of production, increase labor productivity and use the genetic potential of animals. Good sanitary and hygienic conditions in the milking parlor or on the milking platform ensure high quality of milk and, as a result, allow you to increase the sales price of products.
Reduction of labor costs for servicing cows with the loose method is achieved by upgrading those elements of the technological cycle that are carried out using manual labor with the tethered system. In addition, modern equipment is less energy-consuming than outdated analogues. In modern market conditions, these requirements are exacerbated by the sharp rise in the cost of energy and equipment. Therefore, optimization of their use is an objective necessity for increasing the competitiveness of domestic dairy cattle breeding.
Practical experience shows that the most positive results are achieved when switching to technologies of loose keeping of animals and milking cows in milking parlors.
In LLP «Turar», the annual productivity of cows is more than 6.0 thousand, in LLP «Olzha AK Kuduk» more than 5.0 thousand. High efficiency of milk production has been achieved here, herd management systems, visual insemination, modern diagnostics of diseases of the reproductive system, and intensive technology for rearing young animals have been introduced. As a result, labor costs per 1 cent of milk production range from 1.2 to 3 people per hour (with traditional technologies, 5-7 people per hour). Feeding of animals is carried out on the basis of balanced diets, taking into account the biochemical parameters of animal blood, which reduces feed costs and increases the productivity of animals by 15-20%.
Options for implementation in LLP «Turar» were the use of a milk taxi with electronic control of one-time milk drinking, the technology of the «cold» method of rearing young animals. Calves raised using the new technology were characterized by high growth and development intensity and stable immunity. The age of fruitful insemination was reduced from 18 months to 16 months. Thus, the period of productive use of cows increased by 60 days.
The introduction of the Alphavision (France) visual insemination system in LLP «Turar» and LLP «Olzha AK Kuduk» increased the percentage of fruitful insemination to 89.7-89.9%. At the same time, 1.6 doses of semen were spent on 1 fruitful insemination, compared to the traditional method, which used 2.0 doses. The use of the Draminsky ultrasound scanner allowed timely diagnosis of diseases of the reproductive system and targeted treatment, which reduced the duration of treatment, and drug costs decreased by 12.8%.
The installation of a veterinary machine and electronic scales allowed to reduce the number of labor resources used in production processes. The time spent on weighing was reduced from 30.2-40.2 seconds to 7.1-7.5 seconds. The number of technical personnel involved has decreased from 7 to 3. the use of modern SIMCRO injectors has reduced the time for the introduction of vaccines and vitamins by 3.5 times.
Tables 31 and 32 present data on the comparative economic efficiency of keeping animals using traditional and modern technology (with the introduction of new equipment and technologies.

Table 31 – Economic efficiency in LLP «Olzha AK Kuduk» (per 1 cow per year)
	Indicator
	Traditional technology
	Modern technology
	+/-

	Average annual number of dairy cows, head.
	450
	450
	-

	Productivity per animal, kg
	5023,1
	5220,3
	+197,2

	Average annual milk yield per 1 cow, с
	50,2
	54,1
	+3,9

	Labor costs, pers.-h/1 с of milk
	4,3
	2,1
	-2,2

	Sale price of 1 с of milk, tenge
	13 500
	13 500
	-

	The cost of production, KZT
	505 304
	520 328
	+15 024

	Revenue, thousand tenge
	677 700
	730 350
	+52 650

	Profit, thousand tenge
	172 396
	210 022
	+37 626

	Level of profitability, %
	34,1
	40,4
	+6,3





Table 32 – Economic efficiency in LLP «Turar» (per 1 cow per year)
	Indicator
	Traditional technology
	Modern technology
	Change
+/-

	Average annual number of dairy cows, head.
	785
	785
	-

	Productivity per animal, kg
	6175
	6480
	+305

	Average annual milk yield per 1 cow, с
	61,7
	64,8
	+3,1

	Labor costs, pers.-h/1 с of milk
	3,6
	1,9
	-1,7

	Sale price of 1 с of milk, tenge
	13 500
	13 500
	-

	The cost of production, KZT
	658 972
	660 350
	+1 378

	Revenue, thousand tenge
	832 950
	874 800
	+41 850

	Profit, thousand tenge
	173 978
	214 450
	+40 472

	Level of profitability, %
	26,4
	32,5
	+6,1



Analysis of the obtained economic results of the introduction of new technological equipment in LLP «Turar» and LLP «Olzha AK Kuduk» showed that the productivity of cows in LLP «Olzha AK Kuduk» increased by 197.2 kg, in LLP «Turar» by 305 kg. The installation of modern equipment has had a positive effect on the use of labor resources. Thus, the number of labor resources decreased by 1,7-2,2 people-h/1 kg of milk. Despite the increase in the cost of production, due to increased productivity and economical use of feed, the profit increased in LLP «Olzha AK Kuduk» by 37626 tenge, in LLP «Turar» by 40472 tenge. The level of profitability increased by 6.1-6.3%.
Thus, the introduction of innovative equipment and technologies in production helped to reduce the cost of production, in particular milk by 2.88%, reduce the use of labor resources by 48.8-52.8%, increase the milk productivity of cows by 3.8-4.7%, profit by 17.9-18.9% and profitability by 6.1-6.3%.

3.12 Vaccination plan. Effects of vaccines and medicines on animals
The safety and health of dairy cattle is an important aspect of productivity, as they are producers of milk and dairy products that we consume daily. Cattle are often susceptible to many different diseases, which even after 2-3 hours after infection can lead to the death of the animal. To prevent a fatal outcome and preserve the health of animals, timely scheduled vaccinations are carried out and medications are administered.
The monitoring conducted in 2019 of the Fedorovsky district, where the LLP «Turar» livestock complex is located, and in 2020 of the Kostanay district, where the LLP «Olzha AK Kuduk» livestock complex is located, is safe for epizootic diseases. However, in 2018 and 2019, there were foci of diseases such as nodular dermatitis and hypodermatosis 10-12%. In order to prevent the occurrence of diseases, a vaccination and drug administration plan was developed and implemented in LLP «Turar», table 33 and LLP «Olzha AK Kuduk», table 34.

 Table 33 - Vaccination and drug administration plan in LLP «Turar» (2019)
	Name of the drug/vaccine
	20 february -10 march 
	After 14 days
	After 14 days
	After 14 days
	After 14 days
	After 14 days

	Nitox
	+
	
	
	
	
	

	vaccine against lumpy skin disease dermatitis
	
	+
	
	
	
	

	The vaccine against anthrax
	
	
	+
	
	
	

	Rabies vaccine
	
	
	
	+
	
	

	A vaccine against pasteurellosis
	
	
	
	
	+
	

	Ivermec
	
	
	
	
	
	+



Table 33 - Vaccination and drug administration plan in LLP «Olzha AK Kuduk» (2020) 
	Name of the drug/vaccine
	20 february-10 march
	After 14 days
	After 14 days
	After 14 days
	After 14 days
	After 14 days

	Nitox
	+
	
	
	
	
	

	vaccine against lumpy skin disease dermatitis
	
	+
	
	
	
	

	The vaccine against anthrax
	
	
	+
	
	
	

	Rabies vaccine
	
	
	
	+
	
	

	A vaccine against pasteurellosis
	
	
	
	
	+
	

	Ivermec
	
	
	
	
	
	+



The study of clinical indicators - body temperature, pulse rate and respiration per minute before and after vaccination with different vaccines is presented in tables 35 and 36.




Table 35 - Clinical indicators of animals before and after vaccination in LLP «Turar» (2019)
	Indicator 

	Группа

	
	I 
(against anthrax)
	II 
(pasteurellosis)
	III 
(Rabies)

	Number of goals
	14
	14
	14

	
	before vaccination

	Temperature °C
	37,5 ±0,2
	38,1 ±0,1
	37,9 ±0,2

	The frequency of the respiratory movements, times
	12,0±1,5
	13,5±1,1
	12,8±1,3

	Heart rate, times
	50,0±2,3
	48,5±1,9
	51,1±2,1

	
	after vaccination

	Temperature °C
	38,5 ±0,2
	39,5 ±0,1
	39,0 ±0,2

	The frequency of the respiratory movements, times
	12,5±1,6
	15,0±1,3
	15,3±1,1

	Heart rate, times
	51,2±2,4
	55,3±2,1
	54,7±2,3



Table 36 - Clinical indicators of animals before and after vaccination in LLP «Olzha AK Kuduk» (2020)
	Indicator 

	Группа

	
	I 
(against anthrax)
	II 
(pasteurellosis)
	III 
(Rabies)

	Number of goals
	16
	20
	25

	
	before vaccination

	Temperature °C
	38,2 ±0,1
	38,0 ±0,2
	38,4 ±0,2

	The frequency of the respiratory movements, times
	12,5±1,4
	13,2±1,5
	13,8±1,2

	Heart rate, times
	49,0±2,0
	50,0±1,5
	50,8±2,5

	
	after vaccination

	Temperature °C
	38,7 ±0,2
	39,0 ±0,2
	39,4 ±0,1

	The frequency of the respiratory movements, times
	13,0 ±1,2
	14,2±1,5
	15,0±1,3

	Heart rate, times
	52,0±2,5
	53,3±2,0
	54,0±2,3



Data from tables 35 and 36 show that in LLP «Turar», the rectal temperature in animals before vaccination was in the range of 37.5-38.1°C, in LLP «Olzha AK Kuduk» 38.0-38.4°C. After the introduction of vaccines, this indicator did not change significantly and was within the physiological norm. The animals ' breathing was deep and rhythmic. According to the table, the pulse rate before vaccination was 48.5-51.1 beats, which is 1.2-6.8 beats less than after vaccination.
To determine the protective function of the blood, the content of gamma globulins was determined, figure 8.
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Figure 8 - Determination of blood gamma globulins
Thus, the data of clinical indicators indicated that the physiological state of animals during the vaccination period, according to the plan, was within the normal range. The number of blood gamma globulins that perform a protective function after vaccination was 35.0% in LLP «Turar» and 37.4% in LLP «Olzha AK Kuduk», which indicates high rates of immunity formation against epizootic diseases according to the vaccination plan.

3.13 Feeding cows. Tablet technology for the feeding
The fullness of feeding is determined by the presence of a certain amount of energy and nutrients in the diets in accordance with the needs of animals, where the optimal ratio between coarse, juicy and concentrated feeds should be observed. A full and balanced diet is a success of good productivity and health of such cows. For such cows, the amount of concentrated feed can be increased to 45% of the total daily diet, because milk is formed from feed nutrients in the mammary gland, which functions intensively during lactation.
Analysis of the feed base of LLP «Turar» and LLP «Olzha AK Kuduk» showed that farms provide animals with high-quality feed of their own production. Silage is prepared from corn mown in the waxy ripeness phase, haylage from a mixture of cereals and legumes, concentrates from wheat, barley and oats. In the summer, the feed is used for perennial (bonfire, sweet clover) and annual (rapeseed) grasses. According to tables 37 and 38, actually in the diet (ADJ. In, table B. 7, B. 8) animal feeding contains 83.7 g and 84.2 g of digestible protein per 1 EK, respectively.



Table 37 - Concentration of nutrients in the diet used per 1 EKE in LLP «Turar»
	Indicator
	

	Dry matter, kg
	1,13

	Raw protein, g 
	140,8

	Digestible protein, g
	83,7

	Raw fiber, g
	270,8

	Sugar, g
	56,7

	Calcium, g
	4,8

	Phosphorus, g
	2,8


 
Table 38 - Concentration of nutrients in the diet used per 1 EKE in LLP «Olzha AK Kuduk»
	Indicator
	

	Dry matter, kg
	1,14

	Raw protein, g 
	141,3

	Digestible protein, g
	84,2

	Raw fiber, g
	265,9

	Sugar, g
	55,9

	Calcium, g
	5,1

	Phosphorus, g
	3,0



In the structure of the diet in LLP «Turar», coarse feed occupied 15.8%, juicy - 50.9% and concentrated - 28.0%, in LLP «Olzha AK Kuduk» - 21.6%, 51.3% and 27.1%, respectively.
According to the needs of the body of high-yielding dairy cows in nutrients in LLP «Turar»  and LLP «Olzha AK Kuduk», rations for feeding cows for the first phase of lactation were compiled, table 39 and 40. The mixture of concentrates consisted of wheat 50%, oats 15% and peas+soy - 35%.

 Table 39 - Rations for highly productive cows of  LLP «Turar»
	Indicator
	Daily milk yield, kg

	
	25-29
	30-34
	35-40

	1
	2
	3
	4

	Hay, kg
	5
	5
	5

	Corn silage, kg
	7
	8
	9

	Grain haylage, kg
	6
	7
	8


Continuation of table 39
	1
	2
	3
	4

	Concentrates, kg
	10,0
	12,0
	12,0

	Cake, kg
	0,8
	1,2
	1,5

	Table salt, g
	75
	100
	100

	Kalfostonik, g
	100
	100
	100

	The diet contains:

	EКЕ
	19,38
	22,74
	23,41

	Dry matter, kg
	18,18
	21,11
	21,83

	Raw protein, g
	2983,6
	3568,1
	3735,6

	Digestible protein, g
	2269,5
	2729,1
	2856,7

	Raw fiber, g
	3136,9
	3531,8
	3680,5

	Sugar, g
	568,78
	676,52
	722,0

	Calcium, g
	80,21
	92,36
	97,83

	Phosphorus, g
	72,14
	87,04
	91,81



Table 40 - Rations for cows with different levels of productivity in LLP «Olzha AK Kuduk»
	Indicator
	Daily milk yield, kg

	
	19-22
	23-25
	25-30

	1
	2
	3
	4

	Hay, kg
	5
	5
	5

	Corn silage, kg
	7
	7
	8

	Grain haylage, kg
	5
	6
	7

	Concentrates, kg
	8,0
	10,0
	10,0

	Cake, kg
	0,8
	1,2
	1,2

	Potatoes, kg
	3,0
	3,0
	4,0

	Table salt, g
	75
	100
	100

	Kalfostonik, g
	100
	100
	100

	The diet contains:

	EКЕ
	17,27
	20,32
	20,91

	Dry matter, kg
	16,59
	19,11
	19,81

	Raw protein, g 
	2538
	3092,5
	3163,5

	Digestible protein, g
	1880,7
	2326,7
	2371,1



Continuation of table 40
	1
	2
	3
	4

	Raw fiber, g
	2961,7
	3223,8
	3408,8

	Sugar, g
	537,1
	621,32
	654,02

	Calcium, g
	71,87
	81,9
	86,98

	Phosphorus, g
	62,17
	77,1
	78,38



Analysis of the compiled scientifically based feeding rations showed that for 1 EKE there were 117-122 g of digestible protein in LLP «Turar», 0.93-0.94 kg of dry matter and 108.8 - 114.5 g of digestible protein in LLP «Olzha AK Kuduk», and 0.96 - 0.95 kg of dry matter in dry matter.
To determine the effectiveness of balanced diets, a scientific and economic experiment was conducted with the determination of feed consumption of the most productive animals, i.e. feed consumption, table 41 and 42.

Table 41 - The Number of feed and uneaten residues per day in LLP «Turar»
	Indicator
	Daily milk yield, kg

	
	25-29
	30-34
	35-40

	Feed consumption per 1 head per day:
	28,8
	34,2
	35,5

	eaten per day, kg
	27,6±0,6
	33,5±0,4
	34,2±0,7

	Uneaten leftovers, kg
	1,1±0,3
	1,0±0,7
	1,2±0,5



Table 42 - The Number of feed and uneaten residues per day in LLP «Olzha AK Kuduk»
	Indicator
	Daily milk yield, kg

	
	19-22
	23-25
	25-30

	Feed consumption per 1 head per day:
	28,8
	32,2
	35,2

	eaten per day, kg
	27,0±0,8
	31,5±0,6
	34,0±0,5

	Uneaten leftovers, kg
	1,8±0,5
	0,7±0,6
	1,2±0,7



Data from tables 41 and 42 indicate that the amount of uneaten residues averaged 2.2-6.2%. The feed was well prepared: the hay was crushed, then the haylage, silage, concentrates and feed additive were mixed. Feeding was performed consistently and often 4 times a day. To balance and improve the economic indicators of the diet, we used a feed additive – «Kalfostonik» at the rate of 100 g per 1 head for 10 days. Feed additive was mixed with concentrates and fed in the morning feeding (ADJ. G, Fig. G. 33).
When group feeding animals, the difference in needs between individual animals is usually taken into account «by eye». Software packages support a strict individual approach to animals, even when group feeding, calculating «personal supplements» to the group diet.
Developed and implemented in LLP «Turar» and LLP «Olzha AK Kuduk», the «Feeding technologist's tablet» software package for optimizing daily rations of cattle feeding consists of the following modules:
- feeding rations - after determining the group of animals for which the diet will be balanced, the Feed reference defines the feed components that will be included in the diet. The reference list includes a list of feeds, as well as the nutritional value of each feed, figure 9.

[image: ]
Figure 9 - Preparation of diet together with the simultaneous evaluation of the nutritional value
- feed - allows you to enter indicators of feed analysis conducted in the laboratory and calculate the structure of the diet, figure 10;
[image: ]
Figure 10 - Calculation of the ration structure

- calculation - allows you to calculate the ration used, figure 11;
[image: ]
Figure 11 - Calculation of the cost of the prepared ration

- enriching the diet with premixes - allows you to balance the diet by micro and macro elements;
- getting various output documents.
Based on the information available in the program, the zootechnician of the farm can form a feed plan according to the scheme, figure 12.
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Figure 12 - Formation of the feed plan on the tablet of the feeding technologist
The feeding ration is compiled by a specialist when working with the reference book "Feed" and when choosing feed for calculation.
Thus, the introduction of the «feeding technologist Tablet» allowed you to create diets using the nutritional components available in the application database; make new feeds and change the characteristics of existing ones; view and edit the cost of feed; plan feed consumption in groups; generate summary reports of feed consumption by productivity; summarize information on feed consumption; select diets for groups and print any information from calculations and databases.

















Generalization and evaluation of research results
The use of the Alphavision visual insemination system (France) contributed to an increase in fruitful insemination by 32.1-33.7%. ultrasound diagnostics of pregnancy is more effective, the reliability of the results obtained is higher by 29.7%.
Raising calves by the "cold" method during the dairy period is effective. The growth rate is higher by 4.6-7.7%, the average daily increase in live weight is more by 10.7%, and the profitability of production is higher by 12.9-13.0%.
The introduction of scientific methods for improving arable land using technologies for root and surface improvement of grass stands allowed us to diversify the species composition of forage grasses, increase productivity, and meet the need of animals for green and coarse feed.
The introduction of digital technologies for weighing animals and modern injectors for veterinary treatments has reduced the number of personnel involved by half and increased the number of animals served.
The analysis of microclimate indicators showed that the most favorable zone for placing animals is the zone at the ends of the room - the number of individuals who showed signs of sexual hunting is 26.4-32.9% more.
Thermal drying is less cost-effective, but guarantees disinfection of the final product from pathogenic microflora and parasites in a short time by minimizing the impact of external natural factors, but nitrogen emissions into the environment reach 50%. The use of live thermophilic bacteria by Organic Farming significantly accelerated the processing of manure into organic fertilizer, reducing ammonia emissions by up to 23%.
The introduction of innovative equipment and technologies in production helped to reduce the cost of production, in particular milk by 2.88%, reduce the use of labor resources by 48.8-52.8%, increase the milk productivity of cows by 3.8-4.7%, profit by 17.9-18.9% and profitability by 6.1-6.3%.
The tablet of the feeding technologist allowed you to create rations using the nutritional components available in the application database; make new feeds and change the characteristics of existing ones; view and edit the cost of feed; plan feed consumption in groups; generate summary reports of feed consumption by productivity; summarize information on feed consumption; select rations for groups and print any information from calculations and the database.




CONCLUSION
Based on the conducted research, the following conclusions can be drawn:
1. Using the Alphavision visual insemination system as one of the reproduction methods allowed to increase the percentage of fruitful insemination by 32.1-33.7% and is more rational.
2. The introduction of ultrasound scanning allows you to determine pregnancy from 28 to 40 days after insemination with an accuracy of 89.9%.
3. The average Daily increase in live weight of calves with the cold method of keeping is higher by 10.1-10.7%, the profitability of growing increased by 12.9-13.0%.
4. The introduction of digital technologies for weighing animals and modern injectors for veterinary treatments has reduced the number of personnel involved by half and increased the number of animals served during the weighing process. Labor productivity increased by 55.8%.
5. Alternative energy sources contribute to resource conservation and are an environmentally friendly device. During the service life of 20 years, only 72.2% of the cost of the energy source will be recouped in LLP «Turar» and 50.9% in LLP «Olzha AK Kuduk».
6. The introduction of scientific methods for improving arable land using technologies of indigenous and surface improvement of grass stands has diversified the species composition of forage grasses, increased the yield of natural land by 5.3%.
7. The most favorable zone for animal placement is the zones at the ends of the room - the number of animals that showed signs of sexual hunting is 26.4-32.9% more.
8. Thermal drying guarantees disinfection of the final product from pathogenic microflora and parasites, but the nitrogen emission to the environment reaches 50%. The use of live thermophilic bacteria Organic Farming significantly accelerated the processing of manure into organic fertilizer with a reduction in ammonia emissions to 23%.
9. The Use of drugs and feed additives increased the growth of young animals by 3.8-10.3%, which increased the absolute and average daily increase in live weight by 8.9-18.8%.
10. The use of electronic identification of cows made it possible to take into account individual milk yield, form groups of animals taking into account their physiological state, and organize the order of movement to the milking parlor. Constant monitoring of the electrical conductivity of milk with the determination of the number of somatic cells allowed to reduce this indicator by 2.4-3.3 times.
11. The Introduction of innovative equipment and technologies in production helped to reduce the cost of production, in particular milk by 2.88%, reduce the use of labor resources by 48.8-52.8%, increase the milk productivity of cows by 3.8-4.7%, profit by 17.9-18.9% and profitability by 6.1-6.3%.
12. The number of blood gamma globulins performing a protective function after vaccination was 35.0% in LLP «Turar» and 37.4% in LLP «Olzha AK Kuduk», which indicates high rates of immunity formation against epizootic diseases according to the vaccination plan.
13. The tablet of the feeding technologist allowed you to create diets using the nutritional components available in the application database; make new feeds and change the characteristics of existing ones; view and edit the cost of feed; plan feed consumption by groups; generate summary reports of feed consumption by productivity; summarize information on feed consumption; select diets for groups and print any information from calculations and the database.
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Приложение Б
Регламент поиска 
Наименование темы: «Трансферт и адаптация цифровых технологий производства продукции молочного скотоводства в Костанайской области».
Шифр темы: О.0918.
Этап работы: теоретические и экспериментальные исследования.
Дата и номер задания на проведение патентных исследований №2 от 11 февраля 2020 г.
Цель поиска информации: Изучить уровень научных разработок в направлении трансферта и адаптации современных технологий в моочном скотоводстве.
Обоснование регламента поиска: Путем использования современных достижений и технологий в животноводстве разработать и внедрить эффективные технологии в отрасли молочного скотоводства для Костанайской области».
Начало поиска – февраль 2020 г. Окончание – декабрь 2020 г.
	Предмет поиска (объект исследования его составные части)
	Страна поиска
	Источники информации, по которым будет проводиться поиск

	
	
	Патентные
	НТИ
	Ретроспективность
	Наименование информац. базы (фонда)

	
	
	Наименование
	Классификационные рубрики МКИ, НКИ
	Наименование
	Рубрики УДК и др.
	
	

	1
	2
	3
	4
	5
	6
	7
	8

	Способ воспроизводства высокопродуктивного стада коров.
Способ стимуляции воспроизводительной функции высокопродуктивных коров. 
Управление технологическим процессом в молочном скотоводстве.
Способ определения рейтинга мясного скота.
Способ повышения продуктивности молодняка крупного рогатого скота.

	Страны СНГ: Россия, Беларусь, Украина.
	Изобретения стран мира 2010-2018 гг. Официальный бюллетень патентного ведомства РК.
	А01К67/02; А61Н23/00; А01К1/00; А23К1/00;
А01К67/00;
А61К36/00; А01К67/02
G01N33/04.
АО61В10/00
А01Л67102.
	Отчеты о НИР, журналы «Вестник сельскохозяйственной науки Казахстана», «Зоотехния», сборник научных трудов, «Главный зоотехник»,
	
	2011-2018 гг.
	РНТБ
Патентный фонд
Научн. Библиотека ф. НИИКОХ
РАСХН,
РНСХБ, Научн.
библиотека НЦНТИ
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Приложение В
Форма отчета о поиске
В.1. Поиск проведен в соответствии с заданием председателя правления Джурабаева С.И. по теме «Трансферт и адаптация цифровых технологий производства продукции молочного скотоводства в Костанайской области», задание №1 от и Регламентом поиска №2 от 11 февраля 2020 г.
В.2. Этапы работы – Разработать эффективные способы ветеринарной обработки животных, изучить влияние микроклимата на показатели воспроизводства, внедрить систему навозоудаления. 
В.3. Начало поиска – февраль 2020 г. Окончание – октябрь 2020 г.
В.4. Сведения о выполнении регламента поиска: Регламент поиска выполнен в полном объеме.
В.5. Предложения по дальнейшему проведению поиска и патентных исследований – тема является патентоспособной. В результате проведенной работы будут разработаны эффективные способы ветеринарной обработки животных, изучено влияние микроклимата на показатели воспроизводства, внедрена система навозоудаления.
В.6. Материалы, отобранные для последующего анализа.





Таблица В.6.1. – Патентная документация
	Предмет поиска (объект исследования, его составные части)
	Страна выдачи, вид и номер охранного документа, классификационный индекс
	Заявитель (патентообладатель), страна. Номер заявки, дата приоритета, конвекционный приоритет, дата публикации
	Название изобретения (полной модели, образца). Цель его создания.

	1
	2
	3
	4

	Метод холодного выращивания в молочный период
	РФ, патент.
RU 2076592
МПК А 01К67/02
	Россия.
Моноенков М.И.
Дата приоритета: 06.10.2011
Дата публикации: 24.05.2013
	Сущность изобретения: способ повышения продуктивных качеств и резистентности.

	
	РФ, патент.
[bookmark: resultTable:1:resultListTableColumnLink]RU 2614781
МПК A 01K 1/00
	Россия.
Головань Валентин Тимофеевич
Юрин Денис Анатольевич 
Кучерявенко Алексей Викторович Дата заявки:25.05.2016
Дата публикации:29.03.2017
	Домик для телят с выгулом. Полезная модель относится к животноводству, в частности к оборудованию для содержания телят.

	Влияние микроклимата
	УА, патент
RU A61L 9/22
МПК A61L 9/22
	Украина.
Бойчук Олег Владимирович
Дата заявки:21.03.2018
Дата публикации: 17.07.2018
	Устройство для очистки и регенерации воздуха. Полезная модель относится к области очистки и нормализации воздуха в закрытых жилых и промышленных помещениях.





Продолжение таблицы В.6.1
	1
	2
	3
	4

	
	РФ, патент.
RU 174297
МПК 01K 1/00

	Россия.
Иванов Валентин Станиславович 
Каурова Злата Генадьевна
Дата заявки:22.12.2016
Дата публикации:11.10.2017

	Устройство для очистки воздуха в животноводческом помещении. Полезная модель относится к устройствам очистки воздушной среды, преимущественно сельскохозяйственных помещений для содержания животных.

	Термическая переработка навоза
	РФ, патент.
RU 2014000629
МПК 6270A14

	Россия.
Валентин Андреевич КОЧЕРГА
Василий Борисович АНДРИАНОВ
Дата приоритета 2013.08.22
Дата публикации 2015.02.26

	Способ получения органического удобрения. Изобретение относится к сельскому хозяйству, может быть использовано при производстве органических удобрений.

	
	РФ, патент.
[bookmark: resultTable:5:resultListTableColumnLink]RU 2646630
МПК C05F 3/00
	Россия.
Рабинович Галина Юрьевна 
Мартьянова Ирина Александровна Дата заявки:13.06.2017
Дата публикации:06.03.2018
	Способ получения биоудобрения. Изобретение относится к биотехнологии и сельскохозяйственной микробиологии.






Продолжение таблицы В.6.1
	1
	2
	3
	4

	Применение препаратов и кормовых добавок
	УА, патент.
UA 105420 (У)
МПК A23K10/30

	Украина.
Институт сельского хозяйства Закарпатской области национальная академия аграрных наук НААН Украины.
Седило Григорий Михайлович 
Федак Наталья Николаевна
Дата приоритета: 2015.06.16
Дата публикации: 2016.03.25
	Комбикорма для ремонтного молодняка телят. Комбикорм для ремонтных телочек (7-12 мес .) содержит зерно пшеницы, ячменя, овса, ржи, кукурузы, пшеничные отруби, жом свекловичный сухой, премикс, содержащий витамин D и микроэлементы купрум, цинк, кобальт, йод в форме неорганических солей, монокальций фосфат, глауберову и поваренную соль.

	
	[bookmark: resultTable:6:resultListTableColumnLink]РФ, патент.
RU 2663014
МПК A23K 20/20
	Россия.
Никифорова Мария Павловна
Дата заявки:14.08.2017
Дата публикации:01.08.2018
	Способ изготовления биологически активной кормовой добавки для животных и птиц. Изобретение относится к кормам, специально предназначенным для животных, а именно к кормовым биологически активным добавкам (БАД).








Продолжение таблицы В.6.1
	1
	2
	3
	4

	Ветеринарные обработки животных и их взвешивание
	РФ, патент.	
RU 2083102
МПК А 01К67/02
	Россия.
Научно-исследовательский институт ветеринарной генетики и селекции.
Петухов В.А.
Эрнст Л.К.
Незавитин Л.Г.
Желтиков А.И.
Короткевич О.С.
Куликова С.Г. Маренков В.Г.
Дата приоритета: 03.04.2012
Дата публикации: 24.05.2013
	Способ комплексного отбора быков-производителей по устойчивости потомства к болезням. Изобретение предназначено для использования при создании стад крупного рогатого скота, резистентных к ряду заболеваний.












Продолжение таблицы В.6.1
	1
	2
	3
	4

	
	РФ, патент.
RU 2668124 (С1)
МПК A61K35/66
	Россия.
ФРС Государственное бюджетное образовательное учреждение высшего образования Южно-Уральский государственный университет
Щербаков Павел Николаевич 
Щербакова Татьяна Борисовна
Дата приоритета: 2017.11.30
Дата публикации: 2018.09.26
	Лечение и профилактическое средство для молодняка сельскохозяйственных животных и способ профилактики респираторных заболеваний у телят и его применение. Изобретение относится к области ветеринарии и биотехнологии и представляет собой препарат для профилактики респираторных болезней телят.










Таблица В.6.2. – Научно-техническая, конъюнктурная, нормативная документация и материал государственной регистрации (отчеты о научно-исследовательских работах)
	Предмет поиска
	Наименование источника информации с указанием страницы источника
	Автор, фирма технической документации
	Год, место и орган издания

	1
	2
	3
	4

	Биотехнологические методы воспроизводства. Диагностика стельности коров
	Биотехнологические методы                                                                    воспроизводства в селекционно-племенной работе в животноводстве Кыргызстана. с. 102-105
	Жунушева А.Т.

	2017г. Известия национальной академии наук Кыргызской республики

	
	Сравнительный анализ различных способов биотехнологических методов воспроизводства. с. 112-116
	Далибаев Е.К. 
Ахметов Д.М.,
Майкотов А.Н.
Несибаева А.К.
	2018г. Сборник научных трудов по материалам Международной научно-практической конференции. 

	
	Внедрение современного биотехнологического способа воспроизводства стада крупного рогатого скота. с. 170-171
	Куценко А.Ю.
 Яковенко П.П.
	2017г. Сборник статей по материалам 72-й научно-практической конференции студентов по итогам НИР за 2016 год. 

	
	 Осеменение ремонтных телок голштинской породы разного происхождения сексированным семенем. с. 22-28
	Ляшенко В.В.
 Урядов П.Н.
 Каешева И.Н.
Губина А.В.
	2018г.  Главный зоотехник.  №12  

	
	Преимущества инновационного метода IDEXX Visual Pregnancy Test для определения стельности у коров. с. 169-174
	Лящук Ю.О.
Новак А.И..
	Журнал Известия международной академии аграрного образования Номер: 42-1 Год: 2018 

	
	Ранняя диагностика стельности коров голштинской породы с помощью иммуноферментного анализа на основе белков, ассоциированных со стельностью. с.  29-31
	Жерносенко А.А.
Машнин А.В.
Петров К.И.
	2016г. Молочное и мясное скотоводство.  № 1. 

	Метод холодного выращивания в молочный период
	Выращиваем телят холодным методом. с. 53-56
	Кашин А.
 Колесников В.
	2018г. Животноводство России. № 2. 

	
	Повышение резистентности и продуктивности телят методом холодного выращивания. с. 2487-2489
	Костеша Н.Я.
 Иванов А.Г.
 Дементьева Е.С.
	2017г. Материалы XXIII съезда Физиологического общества им. И. П. Павлова с международным участием

	
	Применение холодного метода при выращивании ремонтного молодняка с. 64
	Горелик О.В.
 Никонова А.Л.
	Журнал Молодежь и наука. 2018. № 5. Екатеринбург

	Влияние микроклимата 
	Экологические факторы и их влияние на микроклимат животноводческих помещении. с.141-143
	Ворожбит Н.М.
	2015г. Пути повышения эффективности орошаемого земледелия. № 1 (57). 

	
	Программа учета, идентификации и статистической обработки данных о животном.с.99-101.
	Липовик В.О.
Малофеев Ю.М.
Липовик А.С.
	2013 г. Журнал «Вестник Алтайского государственного аграрного университета« № 5 (103). 

	
	Контроль живой массы и диагностика состояния здоровья крупного рогатого скота. с. 46-51.
	КрауспВ.Р.
Харатян Г.А.
	2016 г. Журнал «Инновации в сельском хозяйстве«№ 6 (21).

	
	Совершенствование технологии и технических средств утилизации навоза крупного рогатого скота.с.273.
	Юданова А.В.
	2011 г. Журнал «Инженерно-техническое обеспечение АПК» Реферативный журнал. № 1.

	
	Анализ технологий переработки твердого навоза и помета, адаптированных к условиям северо-западного федерального округа. с. 133-146.
	Уваров Р.А.
	2017 г. Журнал «Технологии и технические средства механизированного производства продукции растениеводства и животноводства«№ 93.

	
	Современные методы утилизации навозосодержащих и сточных вод. с. 86-90.
	Неверова О.П.
Ильясов О.Р.
Зуева Г.В.
Шаравьев П.В.
	2015 г. Журнал «Аграрный вестник Урала« № 1 (131).
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Calendar plan for 2018-2020
[image: C:\Users\20DC~1\AppData\Local\Temp\Rar$DIa2404.28650\Доп. соглашение № 1 к дог.№ 42 от 05.11.2018г. ПЦФ 2_page-0005.jpg]

[image: C:\Users\20DC~1\AppData\Local\Temp\Rar$DIa2404.41578\Доп. соглашение № 1 к дог.№ 42 от 05.11.2018г. ПЦФ 2_page-0006.jpg]
[image: C:\Users\20DC~1\AppData\Local\Temp\Rar$DIa2404.47191\Доп. соглашение № 1 к дог.№ 42 от 05.11.2018г. ПЦФ 2_page-0007.jpg]
[image: C:\Users\20DC~1\AppData\Local\Temp\Rar$DIa2404.1328\Доп. соглашение № 1 к дог.№ 42 от 05.11.2018г. ПЦФ 2_page-0008.jpg]
[image: C:\Users\20DC~1\AppData\Local\Temp\Rar$DIa2404.4182\Доп. соглашение № 1 к дог.№ 42 от 05.11.2018г. ПЦФ 2_page-0009.jpg]

APPLICATION C
Tables for the report
Table B. 1 – Сomposition of the feed additive «Kalfostonik» (in 1 kg)
	Name
	Unit
	Quantity

	Vitamin А
	М.Е.
	600 000

	Vitamin Д3
	М.Е.
	200 000

	Vitamin В1
	mg
	100,0

	Vitamin  В2
	mg
	200,0

	Vitamin В6
	mg
	10,0

	Vitamin В12
	mg
	1,1

	Vitamin Е
	mg
	75,0

	Vitamin К3
	mg
	25,0

	Nicotinic acid
	g
	1,25

	Calcium pantothenate
	mg
	500,0

	choline chloride 
	g
	25,0

	DL-methionine
	g
	10,0

	L-lysine
	g
	2,5

	Gentian root
	g
	5,0

	Carnitine hydrochloride
	g
	10,0

	Msg
	g
	7,5

	Sodium chloride
	g
	25,0

	Magnesium carbonate
	g
	5,0

	Sodium Selenite
	g
	36,5

	Manganese (as sulfate)
	mg
	480,0

	Zinc (as sulfate)
	mg
	504,0

	Iron (as sulfate)
	mg
	600,0

	Copper (in the form of sulfate)
	mg
	125,0

	Cobalt (in the form of sulfate)
	mg
	105,0

	Potassium iodide
	mg
	124,0

	Calcium carbonate
	g
	443,9

	Dicalcium phosphate 
	g
	300,0




Table B.2 - Composition Tectonica
	Name
	Unit

	Vitamin А
	2500 МЕ

	Vitamin Е
	3,75 мг

	Vitamin  В1
	 3,5 мг

	Vitamin В 2
	 4 мг

	Vitamin В6
	2 мг

	Vitamin В12
	10 мкг

	Vitamin К3
	 250 мкг

	Dexpanthenol
	15 мг

	Haline chloride
	400 мкг

	Inositol
	2,5 мкг

	Biotin
	2 мкг

	Methionine
	5 мг

	Lysine
	2,5 мг

	Histidine
	900 мкг

	Arginine
	490 мкг

	Asparaginova acid
	1,45 мг

	Threonine
	500 мкг

	Serine
	680 мкг

	Glutamic acid
	1,16 мг

	Proline
	510 мкг

	Glycine
	 575 мкг

	Alanine
	975 мкг

	Cystine
	150 мкг

	Valine
	1,1 мг

	Leucine
	1,5 мг

	Isoleucine
	125 мкг

	Tyrosine
	 340 мкг

	Phenylalanine
	810 мкг

	Tryptophan
	75 мкг

	Filler
	до 1 мл



Table V. 3 – Composition supplements Felucen
	Name
	Unit

	1
	2

	Easily digestible carbohydrates
	75 %

	High-purity table salt
	90%

	Phosphorus
	0,058%

	Calcium
	0,033 %

	Iodine
	22,5 мг/кг

	Selenium
	4,4 мг/кг

	Magnesium
	0,24 %


Continuation of table B. 3
	1
	2

	Sulfur 
	3,6 %

	Cobalt 
	24,5 мг/кг

	Manganese 
	330 мг/кг

	Zinc 
	1560 мг/кг

	Copper 
	175мг/кг

	Vitamin A 
	500 000 МЕ

	Vitamin E
	70 мг



Table B. 4 – Composition Of P 63-1 - 1%
	РЕЦЕПТ
Продукция: П 63-1  - 1%
Назначение: Для телок 
	

	Наименование  компонентов:
	

	Шрот соевый (46%) асв 48% 
Шрот подсолнечный СП (34%)асв 37%Шрот рапсовый – БККЗ
Масло подсолн.нераф. 1с. – БККЗ
Меласса свекловичная – БККЗ
Дрожжи кормовые з.б. 
Лизин L сульфат 65/53% - БККЗ
Соль поваренная 1с пом.0  - БККЗ
Монокальцийфосфат крупка – БККЗ
Извест.мука (жив./птица) – БККЗ
	

	Качественные показатели
	количество
	Качественные показатели
	количество

	Обм.эн. КРС,МДж/кг                     
Корм единицы в 100кг                  
Сухое вещество, %                                                                                         
Сырой протеин, %                     
Переварим прот.  (КРС), %           
Расщепляемый прот. (РП), %                              
Нерасщепляемый прот. (НРП),%
Сырой жир, %                                        
Сырая клетчатка, %                       
Сырая зола, %                                     
БЭВ                          
Крахмал, %         
Сахар %                      
М,доляЛПУ/сахар+крахмал/%        
Лизин %                                                    
Метионин %             
Метионин+цистин%    
Треонин %                                                  
Кальций, %                      
	10.17                             
102.82                             
85.58                             
31.95                              
23.93                              
22.49                            

7.94                          
5.23                            
11.20                       
6.21                         
3.48                   
6.17                       
9.66                        
1.67                          
0.67                          
1.17                          
1.24                        
0.40
2.31
	Фосфор, общий, %                          Натрий, %              Хлор,%                     Хлорид натрия, %                   
 Калий, %                                       
 А ретинолацетат,млн. МЕ/т           D3,холекальцеферол. Млн. МЕ/ Е,
DLG-Токоферол ацет-т г/т           
 Марганец г/т                              
 Цинк г/т                                                           Железо ( ll ),г/                             
Медь г/т                                                          Кобальт г/т                                             йод г/т                                                             Сера элементарная г/т                              Селен г/т                                                        
Магний г/т                                              
Агидол П, г/т                 Бутилгидрокситолуол,г/т
	0.90                                                        
0.71                                                                
1.06                       
1.74                                                        
1.03                                                               
133.00                                         

26.50                                 

174.50                                         

100.00
250.00                                                                  
0.00                                                                          
90.00
15.00                                                     
14.00                                                                   
300.00                                              
4.00                                                                           
1000.00                                                              


Table B. 5 – Composition of the VMK 63
	РЕЦЕПТ
Продукция: ВМК 63
Назначение: для  молодняка КРС
Стандарт на продукцию: ГОСТ Р 52528-2006
	

	Наименование компонентов:
	

	Шрот соевый (46%) асв 48% - БККЗ
Шрот подсолнечный СП (34%)асв 37%- БККЗ
Монокальцийфосфат крупка – БККЗ
Извест.мука (жив./птица) – БККЗ
ПС 63-1_17412_179750_ПС         
	

	Качественные показатели
	

	Качественные показатели
	количество
	Качественные показатели
	количество

	Обм.эн. КРС,МДж/кг                          
Корм единицы в 100кг                      
Сухое вещество, %                     
Сырой протеин, %                     
Переварим прот.  (КРС),%
Расщепляемый прот. (РП),%
Нерасщепляемый прот. (НРП) 
Сырой жир,%
Сырая клетчатка,%
Сырая зола,%
БЭВ                                                            
Крахмал, %                                                
Сахар %                                                       
М,доляЛПУ/сахар+крахмал/%                              
Лизин %                                                     
Метионин %                                       
Метионин+цистин%                            
Треснин %                           
	7.15                                
85.79                              
90.56                             
30.14                              
23.15                              
22.20                            

7.11                          

1.22                            
15.71                        
6.41
28.94
4.66
5.38                            
10.04                        

1.11                          
0.68                          
1.21                          
1.12                          
	Триптофан,%
Кальций,%
 Фосфор общий,% Натрий,%                                            Хлор,%                                            
Хлорид натрия %                              Калий, %                                                А ретинолацетат,млн. МЕ/т          D3,холекальцеферол. Млн. МЕ/т   Е, 
DLG-Токоферол ацет-тг/т               Марганец г/т                                                
Цинк г/т                                                    
Медь г/т                                                 
Кобальт г/т                                                    
йод г/т                                                            
Сера элементарная г/т                          
Селен г/т                                                     
Магний г/т                                                  
	0.37
2.49
2.90
0.07
0.06
 0.13
0.90
40.00 
10,00

5.00
20.00
50.00
25.00
7.50
7.50
48.90
0.50
0.13







Table B. 6 – Сomposition of the feed additive «VMK-TU 62»
	РЕЦЕПТ
Продукция: ВМК-ТУ 62
Назначение: Для телок
Стандарт на продукцию: ГОСТ Р 52528-2006
	

	Наим. Компонентов:
Шрот соевый (46%) асв 48% - БККЗ
Шрот подсолнечный СП (34%)асв 37%- БККЗ
Монокальцийфосфат крупка – БККЗ
Извест.мука (жив./птица) – БККЗ
ПС 62-2_17412_179750_ПС               
	

	Качественные показатели:
	

	Качественные показатели
	количество
	Качественные показатели
	Количество

	Обм.эн. КРС,МДж/кг
Корм единицы в 100кг                      
Сухое вещество,          %       
Сырой протеин,           %
Расщепляемый прот. (РП), %  
Нерасщепляемый прот. (НРП),%   
Сырой жир, %        
Сырая клетчатка, %          
Сырая зола,    %                    
БЭВ      
Крахмал, %               
Метионин+цистин%     
Треснин %                          
Селен г/т                               
Магний г/т                                                  
	7.09
78.82
84.70
29.52
20.79
8.31
1.06
12.93
5.82         25.07
2.31
1.18    
1.44           
5.00
0.50
	М,доля ЛПУ/ 
Лизин, % 
Метионин, % 
Метионин+цистин% 
Треонин% 
Триптофан% 
Кальций % 
Фосфор общий % 
Натрий, % 
Хлор, % 
Хлорид натрия, % 
Калий, % 
	7.09
1.22
0.62
1.13
1.10
0.38
2.75
3.02
0.06
0.05
0.11
1.00











Table B. 7 - Аverage daily ration of cows during lactation, used in LLP «Olzha AK Kuduk» 
	Name
	Unit

	Wheat hay, kg 
	5

	 Grain haylage, kg 
	6

	Corn silage, kg
	13

	Concentrates , kg (50%wheat+50%barley) 
	8

	The diet contains
	

	EKE
	17,59

	Dry matter, kg 
	19,88

	Crude protein, g 
	2476,68

	Digestible protein,g
	1472,3

	Raw fiber, g 
	4763,38

	Sugar, g 
	997,36

	Calcium, g 
	84,44

	Phosphorus, g
	49,26



Table B. 8 - Аverage daily ration of cows during lactation, used in LLP «Turar» 
	Name
	Unit

	Wheat hay, kg 
	5

	 Grain haylage, kg 
	6

	Corn silage, kg
	13

	Concentrates , kg (50%wheat+50%barley) 
	8

	The diet contains
	

	EKE
	17,59

	Dry matter, kg 
	19,88

	Crude protein, g 
	2476,68

	Digestible protein,g
	1472,3

	Raw fiber, g 
	4763,38

	Sugar, g 
	997,36

	Calcium, g 
	84,44

	Phosphorus, g
	49,26













APPLICATION D 
Drawings to the report
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Figure G. 1 - Alphavision visual Insemination system (France)

[image: D:\ниисх 26,06,15\документы\мои документы животноводство\2019\ПЦФ 2\аннотационный отчет\фото турар\SAM_5747.JPG]
Figure G. 2 - Employees of the laboratory of livestock breeding Raketsky V. A. and Вaisakalov A. A. conduct artificial insemination using the Alphavision visual insemination system In «Turar» LLP in 2019
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Figure G. 3 - Employees of the laboratory of livestock breeding Raketsky V. A. and Вaisakalov A. A. conduct artificial insemination using the Alphavision visual insemination system in «Olzha AK Kuduk» LLP in 2020
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Figure G. 4 – Insemination by the Alphavision visual insemination system
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Figure G. 5 - The cervix with a pronounced vascular pattern
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Figure G. 6 – The Cervix of the uterus with hemorrhage
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Figure G. 7 - Keeping calves in individual houses Without a paddock in «Turar» LLP
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Figure G. 8 - Growing calves in individual houses With a paddock in «Turar» LLP
[image: DSC01124]
Figure G. 9 - Keeping calves in individual houses with a paddock in «Olzha AK Kuduk» LLP
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Figure G. 10 - Survey of pasture vegetation in «Turar» LLP
[image: C:\Users\мечта\Desktop\травы 2019г\IMG_8285.JPG]

Figure G. 11 - Survey of pasture vegetation In «Olzha AK Kuduk» LLP
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Figure G. 12 - Land grazing after treatment with the herbicide in LLP «Turar»
[image: https://agld.ru/images/glif4.jpg]
Figure 13 - Рasture plot after herbicide treatment in «Olzha AK Kuduk» LLP
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Figure G. 14 - Section after three-time treatment with disk harrows BDT -2.2 in «Turar» LLP
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Figure G. 15 - Plot after three-time treatment with disk harrows BDT -2.2 
in «Olzha AK Kuduk» LLP
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Figure G. 16 - Еlectronic weighing platform «TRU-TEST»
[image: D:\ниисх 26,06,15\документы\мои документы животноводство\2019\ПЦФ 2\передача оборудования\фото\20190904_102913.jpg]
Figure G. 17 - Вeam For weighing electronic scales «TRU-TEST»
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Figure 18 - Weighing heifers In «Olzha AK-Kuduk» LLP on electronic scales «TRU-TEST»
[image: весы для крс]
Figure G. 19 – Scales for weighing (electronic) in «Turar» LLP
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Figure G. 20 - SIMCRO injectors
[image: navovozoudalenie-min.png] 

Figure G. 21 – Delta scraper installation DSU-170 in «Turar» LLP
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Figure G. 22 - Installation diagram of the TSN-2.0 B scraper conveyor (1 - inclined conveyor; 2 - control Cabinet; 3 - horizontal conveyor drive; 4 - tensioner; 5, 6 - rotary devices; 7 - brackets; 8 - scraper; 9 - chain)
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Figure G. 23 - Introduction of live thermophilic bacteria Organic Farming
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Figure G. 24 - Formation of the Burt
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Figure G. 25 - Mixing of the Burt
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Figure G. 26 – Passive pile composting of manure
[image: Безымянный 3]
Figure G. 27 – Technology of thermal drying of manure
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Figure G. 28 – System "herd management" 
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Figure G. 29 - Cow Milking position, the milk meter and electronic pulsator 
LLP «Olzha AK-Kuduk»
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Figure 30 - Milking place, milk Meter and electronic pulsator in «Turar» LLP
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Figure G. 31 - Milking parlor "Carousel" in LLP «Turar»
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Figure G. 32 - Milking parlor «Herringbone»
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Figure G. 33 – Distribution of feed in «Olzha AK Kuduk LLP»





















APPLICATION E
Information on purchasing equipment within the project
The following equipment was purchased at the expense of program-targeted funding:
1. Alpha Vision visual insemination system (France).
2. Draminski ultrasound scanner (Poland).
3. Dewar vessel (USA).
4. Refractometer for determining immunoglobulins in the blood.
5. Digital microscope.
6. Veterinary machine.
7. Mobile electronic scales (Russia).
8. Electronic stationary scales (weighing when moving animals).
9. Mobile milking machines.
10. Scraper conveyor TSN-2.0 B.
11. Tanker milk cooler automatic washing.
12. Pump for scraper manure removal systems.
13. Somatos-mini Viscometer for determining somatic cells in milk.
14. Inframilk infrared milk analyzer.
15. Ejaculator with suitcase and power supply
16. KU-203 crusher.
17. Rescounters and responders – electronic identifiers.















APPLICATION F
The acts of implementation
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List of published works
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Prints of published works
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2 online seminars were held in 2020 on the following topics: 
1. technologies for keeping dairy cattle and herd management programs. This workshop, held remotely on may 13, 2020, was attended by 57 people. 
2. prevention and treatment of gynecological diseases of cows. Artificial insemination of farm animals. The seminar was held in the form of an online consultation on may 20, 2020, which was attended by 65 people. 
In connection with the introduction of the COVID 19 quarantine, seminars were held remotely.
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APPLICATION K
Information about a foreign expert
Lyudmila Ovchinnikova, doctor of agricultural Sciences, Professor, South Ural state agrarian University, Russian Federation. During his time at the University, he is engaged in the study, implementation and adaptation of innovative technologies in dairy cattle breeding, forecasting the duration of economic use of domestic and foreign cattle breeding, improving the productivity of animals and milk production technology. Has a scientific school of post-graduate students and a trained candidate of Sciences. Participated in the implementation of the grant in the Republic of Kazakhstan, contractual issues with agricultural enterprises of the Russian Federation.
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Extract from the minutes of the Academic Council
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Internal review
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External review
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Ряд 1	
январь	февраль	март	 апрель	 май	июнь	июль	август	сентябрь	1059	974	780	546	410	518	449	530	319	Ряд 3	январь	февраль	март	 апрель	 май	июнь	июль	август	сентябрь	

Ряд 1	
январь	февраль	март	 апрель	 май	июнь	июль	август	сентябрь	983	1055	875	844	658	488	430	380	403	Ряд 3	январь	февраль	март	 апрель	 май	июнь	июль	август	сентябрь	
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AKT
BHEJPEHUs Pe3y/IbTaTOB Hay4YHO-HCCIIEI0BAaTEIbCKOMH paboThI
c.3apeuHoe 30 centa6pst 2020r.

Mel, HIDKENOJNHUCABIINECs, 3aBelylomas JadopaTopHuell IUIEeMEHHOro
xuBoTHOBOJCTBA TOO "CellbCKOXO3SIICTBEHHAs OIBITHASI CTaHIMS 3apedHoe"
babuu E.A. ¢ oxHO#l CTOpOHBI, U qupexkrop TOO "Omxa Ak-Kymyx"
IHarmanoB C.K., ¢ Apyroii CTOpPOHBI, COCTaBUJIM HACTOSILIHHA aKT O TOM, YTO B
pesynbrare mnpoBeieHust B TeueHue 2018-2020rr. HaydHO-HCCIEIOBATEIHLCKOH
paborel 1o mpoekry: "Tpanchepr u ajmantamus UHQGPOBBIX TEXHOJIOIHH
MPOM3BOJICTBA MPOJYKIHH MOJIOUHOTO CKOTOBOJCTBAa B Kocranaiickoit oGmactu"
OJTyYCHBI CJIe/IYIOIHE Pe3yIbTaThl:

1. C ucnonb3oBaHHEM CHCTEMbl BH3yallbHOro ocemeHenust Alpha Vision
(DpaHLs) NOBBICHICS NPOLEHT II0JJOTBOPHOro oceMeHeHus Ha 32,1%.

2. Ilpu «XOJIOZHOM» METO/l¢ BBIPALMBAHUS TEISAT B MOJIOUHBIH IEPHOL
CpeIHeCYTOUHBIH NpUpocT yBeauumics Ha 10,7%.

3. BHeapeHHe HHHOBAIIMOHHBIX 000PY/I0OBaHHN U TEXHOJIOTHUI B IPOU3BOJICTBO
CII0COOCTBOBAJIO CHIDKEHHIO Ce0ECTOMMOCTH IPOH3BOAUMON MPOAYKIHH, B
YACTHOCTU MoJIoKa Ha 2,88%, yMEHBIICHHIO HCIIOIb30BAHUSI TPYIOBBIX
pecypcoB Ha 48,8%, IOBBIIIEHHIO MOJOYHOH IMPOJYKTUBHOCTH KOPOB Ha
3,8%, npubbutn Ha 17,9% u peHradbenbHocTH Ha 6,1 %.

Jlupektop TOO "Onxa Ak-Ky; Illarmanos C.3.

3ag.naboparopueii
M/IeMEHHOTO JKHB-Ba
TOO "CXOC 3apeu
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AKT
BHEJPEHUs Pe3yJIbTaTOB Hay4YHO-HCCIIE0BAaTEIbCKOH pabOThI
c.3apeuHoe 01 oktsi6pst 2020r.

Mpl, HIKEIOJNHUCABIINECs, 3aBelylomas JabopaTopHell IIEeMEHHOro
xuBOTHOBOJICTBA TOO "CenbCKOXO3SHCTBEHHAsI OINbITHAsE CTaHIHMs 3apedHoe"
babuu E.A. ¢ oxHoi#i croponsl, u aupekrop TOO "Typap" Ocmanos K.b., ¢
JIPYyroii CTOPOHBI, COCTABHIJIN HACTOSIIIUIL aKT O TOM, YTO B pe3yJIbTaTe MPOBECHHS
B Teuenue 2018-2020rr. roga Hay4YHO-HCCIEI0BATEIbCKOH pabOTHI MO MPOEKTY:
"Tpancdepr u amanrtauusi THGPOBBIX TEXHOIOTHH IPOM3BOACTBA MPOAYKIHU
MOJIOUHOro ckotoBozicTBa B Kocranaiickoii obmactu" Obula paspaboraHa u
BHeJpeHa IporpaMma Imo kopwieHuio. Co3jaH IUIAHIIET TEXHOJIOra IO
KOPMJICHHIO.

B mporecce BHEAPEHHUs OCYIIECTBISUIA HCIOJIb30BaHHE HOBBIX HU(POBBIX
npuOopoB: JUII OCEMEHEHHs KOpPOB - CHCTEMa BH3YaJbHOIO OCEMEHEHHS
Alphavision (®panuus), AuarHocTHka crenbHOCTH - Y3U-ckanep JlpamMuHCKH,
BBISIBJICHHE MacTUTa - LHU(PPOBOH jaerektop JIpaMHHCKH, WICHTU(UKALHS
JKUBOTHBIX - HOXKHOH UHIT pecKayHTep.

Ilo wuroram BHeIpeHHUs Pe3yJbTATOB HAay4YHO-UCCIIEOBATEIbCKOH PabOThI
IIPOLEHT IUI0JJOTBOPHOIO OCEMEHEHH s yBeJIHUHICS Ha 33,7%, COKPaTHIOCH BpeMst
U KOJUYECTBO KOPOB OOJBHBIX MACTHTOM Ha 29,6%, MOJIOUHAsI IPOJYKTHBHOCTb
noBsicunack Ha 15,4%.

Jlupektop ocrbeiten K. Ocnanos
.[IU. Typap" ‘

. romaruuiecran
SOy

3ag.1aboparopueii
’KUBOTHOBOJICTBA o
TOO "CXOC 3apeun¢ 2 Ba6uu E.A.





image61.emf

image62.emf

image63.emf

image64.emf

image65.emf

image66.emf

image5.png




image67.emf

image68.emf

image69.emf

image70.emf

image71.emf

image72.emf

image73.jpeg
OKCMNEPUMEHTAJTbHbBIE
M TEOPETUYECKWUE UCCITE[JOBAHUA
B COBPEMEHHOW HAYKE

Céoprux cmameil no mamepuanam
XVIII mesxncoynapodnoii Hayuro-npakmudeckoll KoHgepenyuu

Ne 9 (18)
Mait 2018 1.

I3paercs c aBrycTa 2017 roga

Hogocubupck
2018




image74.jpeg
Ornaenexne

Cekuusa «Buonorusa»

KOCMETWYECKVE U3LENNA HA OCHOBE 3®UPHbIX
MACEN PACTEHUN KABAXCTAHA

CyneiiveH EpnaH Mancynbi

KuppanuHoa ApaiinsiM AMaHrenbauHoBHa

Cekuusa «MHdopmaLMoHHble TEXHONOTUNY

CWHTES BJIOYHOI'O ANITOPUTMA PASHOCTHOIO
PELIEHNA YPABHEHUA OANTAMBEPA

Bonkosa AnuHa BuktopoBHa

TonosaLukvH Aumutpuii NloBoBUY

OLIEHKA 30®EKTVBHOCTU CA HXPOHHOW

W ACMHXPOHHOW MOLOENEWN CBOPA TECTOBbIX
OAHHbBIX

tOueHko Makcum Buktoposuy

Cekumsa «MexancumnnmHapHble UccreJoBaHUA»

BHELPEHVE CUCTEMbI KITKOYEBBIX MOKASATEIEV
JPPEKTMBHOCTU HA NMPUMEPE HOBOI'O BU3HEC -
MPOEKTA ABTOMOBUITbHOU MOVIKU

CekeHoB [lacTaH ABavkaasipoBny

AiineHoBa XaHHa AcbIKaHKbI3b!

TPAHCTYMAHW3M B MEXAUCUMMIMHAPHOW
MEPCIMEKTUBE

KapneHko Butanuit EBreHbesny

Matopa Haaust AHaTonbesHa

Cekuusa «Hayku o 3emne»

AHAINN3 COBPEMEHHbIX METOOB YMNPABIIEHUA
SHEPTVEW B3PbIBA

Cokonos CeméH TapacoBuy

Xoxnos Cepreit Bnagummnposuy

BuHorpazos KOpuit iBaHoBrY

Cekuus «Cen bCKOXO3ANCTBEHHbIE Hayku»

OLIEHKA 3KCTEPbEPA PEMOHTHbIX TENTOK
MO NEPUOOAM BbIPALLIMBAHNA
Babuy Enera AHatonbesHa

28
28

38

45
45

49

58
58

63
63




image75.jpeg
(€, cuenx N
IKCIEPULNERINQTOHBIE 1 IMEGPeMIMECKIle CCTed08aHILS 6 CORPENEHHOI HayKe.
wwsibacinfo. 269(18), 2018

CEKIUSA

«CEJIbCKOXO3SMICTBEHHBIE HAVKI»

OINEHKA SKCTEPBEPA PEMOHTHBIX TEJIOK
IO ITEPHOJAM BBIPAIIIABAHUA

Babuu Enena Anamonsesna
acnupanm, FOxcHo-Ypansckoeo I'AY,
P, 2. Tpouyx

E-mail: elena._76@mail ru

EVALUATION OF EXTERIOR OF REPAIR BODIES
ON PERIOD OF GROWING

Elena Babich

postgraduate student, South Ural State University,
Russia, Troitsk

AHHOTAIIHS

B craTee IpHBEIEHBI DE3yIBTAaTHl HCCICHOBAHMII 10 H3YUCHIIO
SKCTephepa TENOK DasHOro INpoHCXOxeHms. ONEHKa 3KCTepbepa
TPOBO/IIAC METOJOM H3MEDEHILS AKUBOTHBIX 110 IEPHOIaM BbIPAITHBAHILSL.
B pesymbTare YCTAHOBICHO, 9UTO TENOUKH JOYEpH OBIKOB aMEPHKAHCKOI
CElIeKITNI 1IMENH JOCTOBEPHOE MPENMYIIECTBO [0 IIHEIHEIM IPOMepaM.
Tlo3ToMy [1st hOPMIPOBAHIIS Y KUBOTHBIX BHIPAXKEHHOTO MOJIOYHOTO THIIA
JKETATENBHO HCIONB30BATh GBIKOB TOIITHHCKOI IOPOIEI aMEPHKAHCKOTO
TPONCXOAK/ICHIIS.

ABSTRACT

The article reflects the results of studies on the study of exteriors of
heifers of different origins. The estimation of the exterrier was carried out
by the method of measuring animals by the periods of cultivation. As a
result, it was established that the bulls of the American bulls had a
significant advantage in linear measurements. Therefore, for the formation
of a pronounced milk type in animals, it is desirable to use bulls of Holstein
for American selection.
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KiroueBble ClI0Ba: TONMNTHHCKAsS IOPOMA; JIHE{HBIE IPOMEPHI;
SKCTepbeP; MPONCX O ICHIIE.
Keywords: Holstein breed; linear measurements; exterior; origin.

I3MepeHNe JKHBOTHBIX II03BOTSET IOTYYaTh OOBEKTHBHBIC JAHHBIS
0 pa3BHTHH CTaTeil KPYIHOTO POraToro CKOTA I IMEET BaXKHOE 3HAYCHIIE I
XapaKTEPHCTHKII 0COOCHHOCTElT TeIOCIIOKEHIIS JKIBOTHBIX OTACIBHBIX CTaT
1 0COGEHHO [ TOPOJ MOTOYHOrO HANPABICHIIS IPOAYKTHBHOCTI [1, ¢. 13].
II3BeCTHO, 9UTO OTAENbHBIE IPOMEPHl B PAsHbie BO3PACTHBIC IEPHOIBI
YBETIMYUBAIOTCS € pPasHOIl CKOPOCTHIO [2, c. 200]. II3ydeHie sKcTepbepa
TIOMECHBIX TEOK YKa3hIBaeT Ha TO, YTO MOPONHOCTS BIISCT He TONBKO Ha
JKIBYIO Maccy, HO 1 Ha JIHHelHsII poct [3, c. 65; 4, ¢. 22].

Hay4qHbIil OXIBIT GBLT IIPOBE/IeH Ha KIBOTHBIX BHYTPHIIOPOHOTO THIIA
depHO-TlecTporo ckora "Kaparomap" pasmIdHOTO IIPONCXOXIEHHS B
TOO "OX 3apeunoe" Kocranaiickoii obmacti Pecrry6miku Kasaxcrad. Bsuio
c(OpMHPOBAHO TPH IPYIIEI PEMOHTHBIX TENOK IO 15 TOT0B B KakIoit
Irp. — mouepu Opbura 4078 u II rp. — mogepu Jloypaiinepa 4129 GbIku
TOJIITHHCKOIT TOPOMBI aMepHKaHCKoil cenekumy, 1T 1p. — modepn Smara
975 — OBIK TOJIUTHHCKOII IIOPOBI OTEUSCTBEHHOM celekuu. II3MepeHne
JKIIBOTHBIX IPOBOJILTH B Bo3pacTe 6, 12 u 18 MecsueB. Bech momydeHHSIT
1mdpoBoil MaTepuan ObUI 00pabOTaH GHOMETPIYECKH C IPHMEHCHHEM
METOJIOB BapHAINIOHHOI CTATHCTHKIL

B HANNX HCCIEQOBAHISX OKCTEPhED IOJONBITHBIX JKHBOTHBIX
H3Y9ATICS 10 MHHEHHEIM IpOMepaM I HHIEKCaM TeTOCTOKEHII, 9T0 Jallo
BO3MOKHOCTD IPOCIEITH CTETICHD I3MEHEHINT TETIOCTIOAKEHIS TIO BIILTHIEM
Pa3sMmIYHBIX (PAKTOPOB, CPABHIITH JKIBOTHBIX aMEPHKAHCKOI I OTEUeCTBEHHOI
CEIIeKIIIIL, a TAKKE BBIABHTB CBA3b MEXIY SKCTEPBEPOM H CKOPOCTHIO POCTA
CpaBHIBAeMBIX IPymI. B Tabmmme | OTpakKeHBI JaHHBIE IO H3MEPEHUIO
JKITBOTHBIX B BO3PACTE 6 MECAIEB.

Tabnuya 1.
JInHeliHbIe IPOMePHI B BoO3pacTe 6 Mecsines, cM (X+Sx, n=15)
Tpymna
TIpomepsl, cM Op6uT 4078 | Jloypaiizep 4129 SIvan 975
X+Sx | Cv,%| X+Sx | Cv,% | X4Sx |Cv,%
BricoTa B X0mke 108,2:0,5% 1,8 |107.920,6| 23 |106,520,6 2.1
BricoTa B kpecTiie 111,920,6 | 2,0 [111,120,7| 24 [110,020,6| 2.3
Kocas jmmsa Tyomma | 112,020,4 | 2,4 [111,60,5*| 1,6 |113,7:0,5 1,9
Illnpisa rpym: 27,74 27,1204 | 62 27,3204 538
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Oxonuanue maonuyst 1.

Tpyma
TIpomeps, cM Opout 4078 | Jloypaiinep 4129 |  SIman 975

X#Sx |Cv,%| XiSx | Cv,% | X#5x [Cv,%

llnpira Maknakax | 30204 | 58 | 297405 | 68 30905 62

OGxBat rpy:m 1285207 2,1 |128320.8| 24 |[1287%6| 1.7
Ty6ima rpy 474205 | 42 | 475205 | 42 [47.9:03| 26
OGxBaT et 156202 | 45 | 156201 | 30 15002 56

Iprmra B Tasobeper-

289404 | 58 | 284205 | 69 [285:04 56
HBIX couTeReHIIX

Ilnprmea B cexammmex

18,603 | 67 | 186204 | 7.5 183204 76
Gyrpax

Kocas amira saxa 26005 | 7.3 | 263204 | 64 [266£05| 74

B BO3pACTHOIl MEpHOX 6 MeCANEB OTMEYalnoch IPEHMYIIECTBO
nmodepeii 65K0B Op6urta 4078 1 Jloypaiinepa 4129 1o BbIcOTe B XOIKe Ha
1,3-1,7 e (P<0,05) Hax cBEPCTHHLAMIL J09epbMII ObIKa SIMama 975, KoTopble
TMEIII IPEBOCXO/ICTBO Ha/T aHATIOTaMII TI0 IIPOMEpY KOCast JUTIHA TyIOBHIIA
Ha 1,7-2,1 cM (P<0,05). Tlo oCTaIbHBIM IPOMEpPaM B JAaHHBII BO3PACTHOI
TepHOJ 3HAYNTETBHBIX PasIIdmil yCTaHOBIEHO He Gbuto. JlampHeiimee
13MEpeHNe JKIBOTHBIX B BO3PACTe 12 MeCSNEB NO3BOMILIO YCTAHOBHTS,
9TO B 12 MECSIEB TelOUKI, MOMyICHHEE OT GBIKOB aMePHKAHCKOIl CeleKIII
Opbura 4078 1 Jloypaiinepa 4129, COXpaHIIII IPESHMYILIECTBA IO BBICOTHBIM
mpomepam. Tak, IO BEICOTE B XOJIKE OHI NPEBOCXOMILIN J0depeil GbIka
Svana 975 Ha 2,7 cM win 2,37 % u 3,0 oM mwmi 2,64 % COOTBETCTBEHHO
(P<0,001). ITo BBICOTe B KpeCTIE pasHHLA COCTaBIUIa 2,7 cM Iwm 2,29 % I
2.9 cM wm 2,46 % (P<0,001) coorBeTcTBeHHO. TENOUKI, MOMYIEHHbIE OT
GBIKOB aMEPHKAHCKOI CEeKINIL, OTIIYAIICh GoMee PACTAHYTHIM Ty/IOBHIIEM
I MMpOKOH IpyAsto. PasHmma mo mpoMepy Kocas UNIHA TYIOBHIIA
cocrasiuta 4,4 cM 1w 3,48 % 1 4,3 cM 1wn 3,40 % (P<0,001), a o nmipiHe
rpymu 1,1 eM mwmr 3,13 % 1 1.4 oM i 3,99 % (P<0,05) cOOTBETCTBEHHO.
B KOHLe IepHOja BBIpAlINBAaHHS — Bo3pacT 18 wMecsmeB (Tabm 2)
TOKA3aTeNH OTACIBHBIX IPOMEPOB IMEITH 3HATHTETBHbIC OTIIIIS.
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Tabnuya 2.

JIuneifHbIe MpoMepHI B Bo3pacTe 18 mecsines, cm (X+Sx, n=15)

Tpynna
TIpovepsl, e Opout 4078 | Jloypaiizep 4129 | siman 975

XzSx [ Cv,%| XSt | Cv% | XaSx [Cv%
Bricota B xome 1274204] 11 | 127,1204 | 11 [1253203] 29
Bricota  kpecte 131920,5| 16 | 1315205 | 15 [1287203] 19
Kocas wmma Tynosmma | 154320,6| 1,5 | 1544205 | 13 | 148124 17
Ilupisa rpy:m 305204 | 40 | 39304 | 43 |373203| 35
lnpimas vaxnaxax | 469205 | 39 | 46,6505 | 40 |447204| 32
O6xsat rpym 1794207 16 | 1796206 | 13 [172.620.7] 17
Cry6isa rpymm 64,6:0.5 | 30 | 64304 | 22 |632204| 23
O6xsat et 18720, | 10 | 187201 | 20 |184201] 24
ﬁ;"é‘:{:ﬁ::f:;?pﬁ" 44705 | 44 | 448205 | 42 |446202| 20
g}{’;g;‘f’a B CONAMIMERIX | 305002 | 3,0 | 30,7203 | 3.8 [207207| 94
Kocas umma saxa 48,0504 | 31 | 485204 | 32 |473204] 32

B KOHIe IepHo/1a BRIpamiiBaHI (18 MecsIes) TenouK, JodepH ObKa
OTedYeCTBEHHOI celeKi Sivana 975 B CPaBHEHIH CO CBOIMI CBEpCTHIILIAMIIL,
OT/IYAIICh HI3KOPOCIOCTBIO: BBICOTA B XONKe GBLTA HIDKE Ha 2,1 cM
1,68 % 1 1.8 cm 1mmr 1,44 % (P<0,001); BbIcOTa B KpecTIle — HIDKE Ha 3.2 CM
mwm 249% n 28 oM wim 2,18% (P<0,001) m MeHee pacTSHYTBIM
TyJIOBHIIEM — KOcasl JUIIHA TyJIOBHIIA MEHbIIe Ha 6,2 cM mwm 4,19 % 1 6,3 cMm
mwm 425% (P<0,001). Jlodepn OBIKOB aMEPHKAHCKOH CeNeKIIHI
Opbura 4078 u Jloypaiinepa 4129 HMemI NIIPOKYIO IPyab (pasHILA
TI0 IpOMepy IMIPHHA TPYAH cocTaBmia 2.2 cM mmi 5,89 % m 2,0 cM wm
5,36 %, P<0,001), Gonee oObemircToe Hproxo (06xBaT rpy/a Gombie Ha 6,8
cM i 3,94 % 1 7,0 cM i 4,06 %, P<0,001). ITo mpomepy IINpHHa B
MaKIaKaX OHH IPEeBOCXOMIIIN Ha 2,2 cM mimn 4,92 % (P<0,001) m 1,9 cm
i 4,25 % (P<0,01). TIo ocTanbHBIM IpOMepaM CYLIECTBEHHOI Pa3HIIIBI
He HaOMIoJanoch: ITyOHHA TPYAI M3MEHsIach oT 63,2 1o 64,6 cM, oOXBar
et — oT 18,4 10 18,7 oM, IIIpHHA B Ta300epeHHbIX COWICHEHNSX — OT
44,6 1o 44,8 cM, IINpIHA B CeJAIMIIHBIX 6yrpax — oT 29,7 g0 30,7 cM,
Kocasi JUTiHa 3aj1a — oT 47,3 10 48,5 cMm.

TlocTpoeHne >KcTepbepHOro mpodmas (pue. 1) — rpadmdeckoro
1300paKSHIS CTENeHH OTIMIMHS IO IPOMEPaM I03BONIUIO HAISIHO
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0TOGPA3HTE, UTO MOTOMKH OBIKOB aMEpHKAHCKOTO MPOMCXOAKICHIS HMENH
TPENMYIIECTBO HAJ CBEPCTHHIAMH IIOTOMKAMH OBIKA OTEUECTBEHHOIO
TPONCXOKTEHHs. JIIst 3TOTO a CTAHAPT GBUIN IPHHSTE! IPOMEPSI Todepeit
Gbika SImama 975.
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Pucynok 1. Ikcmepuseprbiit npoQuts pEMOHMHBIX MENOK 6 603pacme
18 mecayes

OTfeNBHbIE MIHEITHEIe IPOMEpBI Y KIBOTHBIX B a0COIIOTHBIX I10Ka3a-
TeISIX XapaKTePIBYIOT HHINBIIYIbHbIE OCOOCHHOCTI SKCTEPhepa KIBOTHOTO,
HO PAacCMaTPHBAIOT €ro OJHOCTOPOHHE, BHE CBS3H ¢ Apyrmmir. Jlus Goree
TIONHOI! 11 0GBEKTHBHOIT ONEHKI PA3BUTI OTETBHBIX CTATel! I YCTAHOBIEHILT
OCOGEHHOCTEI! TENOCIIOKEHIS TOTOMCTBA OLECHHBAEMBIX MPOM3BOIITE et
GBUTI PACCUNTAHBI HHICKCH! TENOCIOKEHIS PEMOHTHBIX TeNOYEK.

C BO3pacTOM y JKHBOTHBIX BCEX IPYINI BETNGIHA HHICKCOB TENO-
CIIOKEHIT 3aMEeTHO I3MEHsIIach I B 18 MecsiieB godepr ObikoB OpOura 4078 i
Jloypaiiaepa 4129 IpeBOCXOMILIN IO HHACKCY PACTIHYTOCTH, XapaKTepH3yio-
IMeMy pasBITOCTb CPE/IHell 9aCTH TyJIOBHINA KIBOTHOIO, OPTaHOB IPY/IHOL
TOJIOCTH H JKeNyJOYHO-KHIIEYHOTO TpakTa Jodepeil Obika SImama 975
Ha 2,8-3,2 % (P<0,001). I'pyasoii manekc 6511 Gomie Ha 2,1 % (P<0,01)
Y TIOTOMKOB GBIKOB aMEPHKAHCKOIl CEJEKINNIL, 9TO XapaKTepH3yeT y HIX
IIydIIee pa3sBHTIE OPTraHOB IPY/IHOI KIISTKIL
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113 BBIIEH3TOKCHHOrO CIEIYeT, 4TO TENOYKH — J0YepH OBIKOB
aMEPIKAHCKOTO MPOHCXOsKIeHHs Opbira 4078 1 Jloypaiinepa 4129 mmermn
TEH/ICHINIO K Pa3BHTHIO (JOPM Tela, IPHCYIIIX [T KUBOTHBIX MOIOYHOTO
Tima. OHH XapaKTepH30BaImICh Gollee PaCTAHYTEIM TYIOBHIIEM, Pa3BHTON
TPYABIO H JKETYAOYHO-KIIICIHBIM TPAKTOM, XOPOMIO OGMYCKYICHHBIMII
opmMaMH 3a[HIX KOHEYHOCTeil B OT/INYHEe OT CBEPCTHHII godepeil ObIKa
OTEYeCTBEHHOTO IPOHCXOXKIeHIs SMana 975.
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ABSTRACT

In Kazakhstan, as in most developed countries, a transition to the breeding of Holstein and Holsteinized
cattle is performed in dairy cattle breeding. It became possible due to the extensive use of imported livestock
and seed from getters from different countries. Results of a scientific experiment with the use of three
groups of replacement heifers bred from the Holstein servicing bulls of different breeding showed that
individuals of American and Canadian breeding were superior in growth to the animals of domestic breeding
by 1.8-2.5% at six months of age and by 7.1 and 2.3% at 18 months of age, respectively. The best values
for indicators of the development of the dairy cattle constitution were observed in the heifers of American
and Canadian breeding. They were taller and their bodies were more prolate compared to domestically
bred animals. The data obtained allow the authors to recommend the use of the semen of Holstein servicing
bulls of American and Canadian breeding for the improvement of the genetic potential of domestically bred
cattle of the black-and-white breed.

Key words : Rearing stock, intra-breed type, Holstein breed, servicing bulls, average daily gain, development

INTRODUCTION

Currently, one of the most promising trends
for increasing the productivity of dairy breed
and the producibility of bovine cattle is the use
of the Holstein breed in breeding. Many studies
and practical experience of recent years have
shown that the Holsteinized individuals bred
in an optimal environment (feeding and
management) have the following advantageous
features : increased growth rate of rearing
stock; reduced cost per unit of production;
animals are of the dairy type with the highest
yields during a period of lactation; the highest
amount of fat and protein in milk; the best
‘morpho-functional parameters of the mammary
gland combined with a high body live weight
and sound constitution (Alentaev et al, 2013;
Ombaev et al.,, 2017). The seed of Holstein
servicing bulls is used in the Republic of
Kazakhstan to improve the genetic potential of
black-and-white cattle. The result of this work
is the new Holsteinized type of black-and-white
cattle - “Karatomar”.

In the breeding process, great attention should
be paid to the growth of rearing stock. The
growth rate of heifers during rearing should
De rather high, as reducing the time before the

introduction of young animals into the main
herd contributes to increasing reproduction
and reducing the cost of herd replacement
(Karagod, 2017; Kadzaeva et al., 2017;
Takhokhova and Nogaeva, 2017).

The modern concept of the development of
animal husbandry in Kazakhstan is focused
on a significant increase in agricultural
production, in particular, dairy cattle breeding.
It is largely based on the determination and
‘maximization of the genetic potential of animals
(Babich, 2017). The use of Holstein bulls with
the breeding stock of the black-and-white breed
had a positive impact on the realization of the
genetic potential for the energy of growth and
development (Khaertdinov, 2016; Khaertdinov
and Saifutdinov, 2017). The effectiveness of
heterosis can be attributed to the amalgamation
of several parent genotypes in the offspring,
which lead to the formation of heterozygosity
of hereditary properties in the offspring and a
positive combination of parental genotypes
(Carthy et al, 2014). The compatibility of the
heredity of parents was considered by the
geneticists to be of the highest importance for
obtaining the effect of heterosis in offspring.
The effect of crossbreeding, as well as pure-
breeding, depended entirely on the original
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parent material. Therefore, careful
consideration of the economically useful traits
of the selected individuals was necessary during
the selection of breeds and individual animals
for inter-breeding. The difficulty of selection lies
in the fact that at present it was impossible to
select the pairs for the most effective breeding
based only on theoretical knowledge. Breeding,
due to the possibility of heterosis, allowed
improving the productive qualities of animals
more quickly. This was the most effective
method when a rapid change in the hereditary
properties of animals was needed for the
creation of new highly productive herds, breed
groups and cattle breeds (Prokhorenko, 2013).
The optimal clinical and hematological blood
indices testified to the normal course of
metabolic processes in the bodies of mongrel
young animals, and this was economically
beneficial for animal breeding (Babich and
Ovchinnikova, 2016). The best values of live
weight and gain rate were registered for the
calves that had 5/8 of Holstein breed blood,
which indicated the dependence of growth
intensity on the genotype (Katmakov and
Anfimova, 2013). In addition, most developed
countries make the transition to Holsteinized
cattle in dairy breeding using the seed of
servicing bulls from the North American
countries (Cole, 2014). This was one of the goals
of the breeding research for the improvement
of the black-and-white breed. The descendants
of the bulls of the American breeding were
longer-legged, with a more prolate and lighter
body, which was typical of dairy-type cattle
(Tanana et al., 2016).

Each country with advanced dairy breeding has
its own direction of selection. For example,
previously in the United States, the focus was.
on productivity and exterior type, in Canada,
the focus was on the constitution strength and
in the Scandinavian countries, productive
longevity and health were considered the most
important (Krpalkova et al, 2014; Chesnais et
al,, 2016; Adamezyk et al., 2017; Bradford et
al,, 2017; Wang, 2017). However, in recent
years, the desirable parameters of the main
breeding traits (expressed in breeding indices)
in different countries are becoming more and
more similar (Retallick et al., 2017).

Growth and development rates of rearing stock
depend not only on paratypic factors (in
particular, the area-specific climatic conditions
of the area of a certain livestock breed and the

forage supply of farms) but also on the origin
of the animals (Baimishev and Yakimenko,
2015). In this regard, the study of the
dependence of the growth and development
rates on the origin of animals in the postnatal
period can be of substantial importance for
using the new types of cattle breeding as :
Bovine cattle rearing stock-the descendants of
Holstein breed servicing bulls of domestic,
American and Canadian breeding.

MATERIALS AND METHODS

Studies were carried out at the Breeding Farm
“Olzha Ak Kuduk® in the Kostanay district of
the Kostanay region of the Republic of
Kazakhstan. Three groups of replacement
heifers of the “Karatomar” intra-breed type of
black-and-white cattle were used in the
experiment : animals born during the winter
housing season of 2016-17. The groups (15
animals in each) were formed using the pairs-
analogues method : Group I-Daughters of a
Holstein breed servicing bull of domestic
breeding, Group Il-Daughters of a Holstein
breed servicing bull of American breeding and
Group Ill-Daughters of a Holstein breed
servicing bull of Canadian breeding. All
experimental animals were kept in the same
conditions that met zoohygienic and
zootechnical requirements. Feeding of the
animals was organized according to the
recommendations of the Ernst All-Russia
Research Institute for Animal Husbandry.
The dynamics of live weight in rearing stock
were recorded by weighing the individuals at
birth and at the ages of 3, 6, 9, 12, 15 and 18
months. Absolute and average daily weight gain
values were subsequently calculated. The basic
animal body measurements were taken at the
ages of 6, 12 and 18 months.

The results were processed using a variety of
statistical methods with the use of the Excel
application (Microsoft Office Software Package,
Microsoft, USA). The degree of significance of
the results obtained was marked by the
following symbols : *P<0.05, **P<0.01 and
#4P<0.001.

RESULTS AND DISCUSSION
The dynamics of the live weight of heifers, which

were the daughters of bulls of different
breeding, from birth to 18 months of age (Table
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Table 1. The dynamics of live weight of heifers from birth to 18 months of age (kg)

Index

Group of heifers

Domestic breeding

American breeding Canadian breeding

Live weight (kg : at birth) 33.120.2
3 months of age 93.0£1.1
6 months of age 153.2£1.6
9 months of age 212.02.3
12 months of age 274.1£3.2
15 months of age 319.6£4.0
18 months of age 359.3%5.1

34.420.2* 35.240.3*++
95.9£1.3 94.5¢1.0
157.1£2.0 154.2¢1.7
223.042.5** 216.3%2.9
285.0£3.5* 282.2¢3.1
3424348 330.123.8
386.75.4*** 377.944.8*

1) showed their unequal growth rate.

The live weight of newborn heifers - daughters
of a bull of Canadian breeding was higher than
that of daughters of a bull of domestic breeding
by 5.9% and a bull of American breeding by
2.3%. During the dairy period, heifers of
American breeding showed a more intensive
growth. Their weight was 3.9 and 2.9 kg higher
than in animals of domestic and Canadian
breeding, respectively. The live weight of heifers
of American breeding at the age of 9 months
was higher than in animals of domestic
breeding by 4.9% (P<0.01) and animals of
Canadian breeding by 3.0% By 15 months of
age, the difference in live weight between the
studied groups of heifers increased and was
6.7% (P<0.001) between the groups I and II,
and 3.6% between the groups Il and III. At the
age of 18 months, the difference was 7.1%
(P<0.001) between the groups I and II, 4.9%
(P<0.05) between the groups I and III, and 2.3%
between the groups II and III.

The highest absolute live weight gain over the
entire growth period was 352.3 kg in the group
of replacement heifers of American breeding,
which was 7.4% higher than in animals of
domestic breeding and 2.7% higher than in
animals of Canadian breeding (Fig. 1).
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Fig. 1. The dynamics of live weight gain during
different periods of growth

The growth rate of heifers in all groups was

high, as evidenced by data on average daily

weight gain presented in Fig. 2. During the first
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Fig. 2. The dynamics of average daily live weight gain
during different periods of growth.

days of the postnatal period from birth to six
months of age, the average daily growth of
heifers of American breeding was 2.1% higher
than in animals of domestic breeding and 2.9%
higher than in animals of Canadian breeding.
The maximum gain in live weight was observed
in heifers of American and Canadian breeding
during the period from 6 to 12 months of age.
The difference with the domestically bred
animals was 5.4%. Over the entire growth
period, the average daily gain in heifers of
American and Canadian breeding exceeded that
of animals of domestic breeding by 7.5 and
4.8%, respectively.

Live weight mass, being a resultant indicator
in ontogenesis, does not give a complete picture
of the development of the animal’s body. An
assessment of the exterior of the replacement
heifers during the dairy period of growth
showed that animals of American and Canadian
breeding were taller. Heifers of American and
Canadian breeding were 1.7 cm (P<0.05) and
1.4 cm taller at the withers than animals of
domestic breeding. The last, in turn, exceeded
their counterparts of American and Canadian
breeding in the following measurements :
sidelong body length -by 1.7-2.1 cm (P<0.05-
0.01); width at the hook bones -by 0.7-1.2 cm;
chest depth - by 0.4-0.5 cm; and sidelong
backside length — by 0.3-0.6 cm.
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At 18 months of age, domestically bred heifers
‘were shorter than their counterparts. They were
shorter at the withers by 2.1 cm (P<0.001) and
1.8 cm (P<0.01) and they were shorter at the
sacrum by 3.2 and 2.8 cm (P<0.001). Their
bodies were less prolate -sidelong body length
was lower by 6.2 and 5.9 cm (P<0.001). Heifers
of American and Canadian breeding had wide
chests : the differences in the chest width were
2.2 and 2.0 cm (P<0.001), respectively. They
had more bulky barrels : chest girth was 6.8
and 7.0 cm (P<0.001) higher, respectively.
Width at the hook bones was higher by 2.2 and
1.9 cm (P<0.01), respectively. Values registered
for the remaining measurements did not differ
significantly : chest depth ranged from 63.2 to
64.6 cm; metacarpus circumference ranged
from 18.2 to 18.7 cm; width at the thurls
ranged from 44.6 to 44.8 cm; width at the
ischial tuberosity ranged from 29.7 to 30.7 cm
and sidelong backside length ranged from 47.3
to 48.5 cm as shown in Fig. 3.

106

0 4 N s

",
e,
o,

mmsrments o th hafr of domsticbresing tatwers condord 1 1005

Fig. 3. Outline diagram for heifers of different origin
at the age of 18 months.

The results of the study showed that the origin
of the animal had a direct impact on the
postnatal development of the organism. In the
early stages of development, heifers of American
breeding had a higher growth rate. By the age
of six months, live weight of these animals was
higher than that of heifers of domestic and
Canadian breeding by 1.8 to 2.5%. By the age
of 18 months, the difference reached 7.1 and
2.3%, respectively. This was consistent with
the existing data on the usage of Holstein
servicing bulls for heifers breeding (Karatunov
et al., 2014; Tkoeva and Khaeva, 2014).

Replacement heifers of American and Canadian
breeding at 18 months of age were tall. They
exceeded domestically bred animals in the
following parameters : height at the withers —
by 1.68 and 1.43% and height at the hips - by
2.49 and 2.18%, respectively. The body was
also more prolate - sidelong body length was
higher by 4.19 and 3.98%, respectively (Masuda
etal., 2016; Tanana et al., 2016; Babich, 2018).
Animals of American and Canadian breeding
were characterized by a pronounced dairy cattle
constitutional type.

CONCLUSION

To increase the growth rate of heifers and
improve the exterior indicators of the new
“Karatomar” intra-breed type of the black-and-
white cattle, we recommend using the seed of
servicing bulls of American and Canadian
breeding.
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RESUME

During work with a suckling cattle optimization of ration is apriority task. The any his
unbalanced conduces to theserious metabolic disturbances, decline of viability.productivity of animals
and quality of the got products. Inbasis of feeding of highly productive animals absolutesatisfaction of
physiological necessities of organism is fixedin energy. nourishing, mineral and bioactive
substances. Major indexes on that a ration will be balanced. at the use ofthe factorial system in the
European countrics are: drysubstance. clean energy of lactation, raw  protein.assimilable protein,
balance of nitrogen in a scar, raw fatraw cellulose, structural raw cellulose. row macro-and
microclements, vitamins and succulence of ration.Consequently, such indexes as clean encrgy is a
lactation, assimilable protein, balance of nitrogen is in the scar ofruminant animals and structural raw
cellulosemust be certain in forage. In this connection by us on the basis of review andgeneralization of
scientific literature equalizations ofregression were set and the algorithm of calculation ofthese
indexes is worked out in the most widespread forageof southeast of Kazakhstan

VJIK 631158

Baw E.A., varrctp 300Texam
Paweticnii B.A., MrCTp BeTCpHHAPHBIX HayK
Baiicaka 08 A.A., MaricTp BCTCPHHAPHbIX Hayk

TOO «KocTanaiickii KayuHO-HCCACAOBATEABCKI HHCTHTYT CbeKoro Xoictsay, . Kocranaii,
Pecnybaika Kasaxcran

BJIUSAHUE MUKPOKJIMMATA B NMOMEIUEHHHA
HA BOCITPOU3BOJIUTEJIbHYIO CIIOCOBHOCTb KOPOB

AmuHoTaumst

Co3ManNe ONTHMATEHOTO MHKPOKTHMATA B MPOMBILIICHHOM KHBOTHOBOACTBS HBIACTCH
BKHCHHIIM PE3CPBOM YBETHNCHI NPOH3BOICTBA MPOIYKTOB BHICOKOTO Kauectsa. [To3Tomy Kaximsi
Gl BHCOKMVH TIOPOTHBIMH 1 MICMCHHMMH KAMCCTBAMH Wi OGTATATH KWBOTHBIC, MDH
HCYA0BICTBOPUTCIBHBIX 300THINCHHMCCKIX YCAOBUAX HABMIOAACTCA MX BHICOKAS 310071CBACMOCTH
(0COBCHHO MOOAHSKA), MATACT MPOAYKTHBHOCTb. YXYAUAIOTCH BOCHPOHIBOANTSABHBIC KAuCCTBA
JKHBOTHBIX, YBE/THUHBAIOTCS 3ATPATHI KOPMOB HA CMHIILY MOMYMACMOI MPOAYKLUMH, CHIDKACTCS €&
KauCCTBO, UTO B KOHCHHOM HTOFC MPHBOMT K CHIDKCHIIO PCHTAGCABHOCTH NPOH3B0ACTBA. B CTaThe
M3YUCHB BONPOCH BIMAHMA NAPAMCTPOB MHKPOKTHMATA HA BOCHPOM3BOAMTEIBHYIO CHIOCOBHOCTH
KOPOB TO/ITHHCKO! MOPOZb! B CTOILIOBBIl MEPHOA MPH GECTPHBA3HOI TEXHOMOMHH COAEPKAHMSL
VCTAHOBACHO, HTO MAPAMCTPH MUKPOKTHMATA B TOPUAX MOMCHICHHA MPH BXOAC W BHXOAC G07ce
GAArONPHSTHEL AT PA3VCLICHI KUBOTHBIX — YPOBCHb YIICKHCIONO Fa3a H AMMHAKa Gbi1 HIpke 9,0-
20.2% wem B ueHTpe novemenns. Ms-3a Goce BHICOKOI BIKHOCTH B LICHTPE TIOMEMICHHS Y KOOB
BTOPOii pYMMEI HAGTIOAATOCH MOBHILICHHE HACTOTH JBINATCABHBIN ABIDKeHMiT Ha 10,4-20,1% u
nyabca Ha 3.5-11.0% OTHOCHTEABHO aHATOrOB NepBOit 1 TPeTheii rpymn. CACAYCT OTMETHTS TAIKE.
4TO KOJIMYECTBO 0COOeii, mpumweamnx B oxoty Ghiio B 2.1 u 1.7 pasa Gosnbwe B TOpuAx
HKHBOTHOBOTYCCKOFO NOMELICHHS! COOTBETCTBCHHO,

Kuwouesvie crosa: kpynubviii poeambiii CKom, MUKPOKIUMAM HCUGOMHOBOOHECKUX NOMEUeHUil,
3002UUCHUYECKIE HOPbI, OMHOCUMENLHAA GIANCHOCHI, MEMNEPAMYPA, KIUNUHECKNE ROKA3ame:,
GocnpouseooumensHas cnocotuocmy,

Baenene. JkonoMieckas S(PCKTHBHOCTS HHTCHCHBHOTO BEACHIA KIBOTHOBOACTBA HA
NPOMBIIIICHHOHl OCHOBE 3aBHCHT OT PALMOHATBHOTO COACPAKAHMS SKMBOTHBIX, KOTOPOC B
SHAHTEBHOI MCPE OMPEACACTCH HATHANCM OMTHMATBHOTO MUKPOKTIMATA B noMemeHisX, Kaximm
651 BLICOKITMI TIOPOTHBIMI 1 TICMCHHBIMH KAWCCTBaMI HH OBAATATH KWBOTHbIC, 0C3 CO3TAHIA
HCOBXOTHMIX YCAOBH| MUKPOKAHMATA OHI HC B COCTOAHHI COXPAHHTS 310POBbC 1 TIPOABHTS CBON
OTCHUNATLHEIC TIPOI3BOTNTETBHBIC CTIOCOGHOCTH, 00YCOBICHHBIC HACTCICTBCHHOCTBIO. Bnite
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MHKPOKTHVATA MPOABIACTCA HIEPE3 CYMMAPHOE BO3CICTRIC €0 MapaveTpoB Ha isHoTONCCKoe
COCTOsHINE, TeTIOOGMER. 310POBbE 1 MPOYKTHBHOCT AMBOTHbI [1-3].

VCTaHOBIEHO, ITO BHICOKOMPOAYKTHBHbIE KHBOTHbIE GOTCE SYBCTBHTETbHb K IIMEHEHISM
MHKPOKTHVATA, €M HIBKOMPOIYKTHBHBIE, ¥ MOCTEAHITN CHIDKEHHE MPOAYKTHBHOCTH MOKET i HE
HaGm0AaTECs. OCHOBHbIE MPIMHIH HEYI0BIETBOPHTETEHOTO MHKPOKTHNATA B NOMEIICHIIX —
HIT3KAs TEMTOANITA OTPAAAAIONIN KOHCTPYKIIii (CTEH, IEPEKPHITHL, KDOBTH, BOPOT, OKOH 1 1p.) 1t
KpaiiHe HCAOCTATONHBIi YPOBCHD BO3YXO0GMEHA, @ TAKIKE MI0NAA KAHATHIAINS 1 ARTHCAHHTAPHOE
COCTOAHHE 710TOBA (CTOILN, CTAHKOB, KICTOK 1 AP.). 31MOii B TAKHX NOMCHICHHSX CO3IAIOTCA BCChMA
HCGIArONPHATHEIC YCIOBHS BCICACTBHE HIIKOH TCMNCPATYPHI H BBICOKOH BIAKHOCTH BOJAYXA,
CHIPOCTH CTCH, MOTOZIKOB ILTH COBMCINCHHBIX MIOKPHITHIL, NOBMUIAIONUIN OTAANY TeTIa TeIOM
JKHBOTHBIX 1 CMIOCOGCTRYIONIIX. 11X OXIGAICHINO, @ JCTOM — BHICOKA TEMNCPATYPA I BATKHOCTS B
TOMEIERISX 00y CTIOBTHBAIOT MEPETPEBANME KMBOTHBIX I CHIDKEHIIE HX. KAK MPOAYKTHBHBIX, TAK it
BOCTPONIBOTHTE b HBIX KatecTs [4-6)

Tlepepo1  KNBOTHOBOACTBA A  MPOMMIUIIEHHYK  OCHOBY. COMTAHME  KDYMHEIX
KHBOTHOBOTHECKIIN KOMIIEKCOB XaDAKTEPI3YETCH 3HAMHTE T5HOM KOHUEHTpAIEii GOTBIIONo wicTa
KUBOTHBIX B MOMCUICHINH, TPBYCT GOKMOBKH 3IAHI M YBEAWICHIA WX BMCCTIMOCTH. TO
NPCABABIACT 0COG0 CTPOTHC TPEOOBANIN K COJIANINIO ONTHMATHHOO MIKPOKTHMATA, KOTOPHIif Ha
COBPEMCHHOM JTaric HMEET MEPBOCTENCHHOE HAUCHHE TS COXPAHHOCTH, BHICOKOH MPOAYKTHBHOCTH
1 BOCTIPOIIIB0CTBY KHBOTHBIX MPH MCHBILIX JATPATAX KOPMA HA CAMKILY NpoayKuu [7]

UHCTONOPOAMKE M BHICOKOMPOAYKTHBHMC —KHBOTHBIC,  COCTABTAIONNIC  OCHOBY
JKIHBOTHOBOICCKIIX. KOMILIEKCOB, HYJKIAIOTCH B Goice. A((epEHINPOBIRHOM MIKPOKIIMATE, HeM
HI3KO MPOIYKTHBHBIE, Y KOTODHIX MPH YXYUIGHHH MApAMETPOB MHKPOKTHMATA PEIKOTO CHITKEHTI
KAMHIIECKHX MOKAIATE1CH MOKET 1 He mpown3oiiTh [8, 9]

M3BECTHO, 9TO MPH COACPKAHMH KHBOTHBIX B MOMCIICHUAX BAUKHOC JHAUCHHC HMCCT
CO3AAHME ONTHMATHHOTO MHKPOKIHMATA M MOLIEPAKAHHE €I0 BO BCE MEPHOAB TOAA, KOTOPEIii
NPEACTABIICT COBOH COBOKYMHOCTS (IMCCKOTO COCTOANIA BO3AYUIHOH CPEAM, Cro TA3OBOii.
MHKPOGHOI 1 MBICBOI JArPA3HERHOCTH C YUETOM COCTOSHMS CAMOFO 3AAHHS H TEXHOJOTHICCKOrO
oGopy aoai

Kak npapiio. MHKPOKIMAT CIArACTCA W3 HECKOMBKIN MapaveTpOB: TeMIEparyph
BIKHOCT, CKOPOCTH ABIDKCHIS BOIAYXA, FA30BOTO COCTaBA Bo3ayxa. TIpieM IHAMAMOCTh 1t
KOJTMYECTBCHHAA BEIMUMHA KKJAOTO M3 HHMX 3aBHCHT OT HA3HAYCHHMA CEbCKOXO3SHCTBEHHOI
NOCTPOIiKH 1 AKHBOTHBIX, KOTOPBE GyyT B HIX HaxomThes [10-12]

Bce 570 0GYCIOBITO HEOGNOAMMOCTE MPOBEACHI HCCTCAOBANMIT MO HIYHCHIIO BAMAHIA
MHKPOKTHVATA Ha BOCTDOMIBOAHTE TbHYIO CTI0COGHOCTS Kopos B TOO «Typap»

LieAbio HCCTCIOBANIIIE ABATOCH MYNCHHE BIMAHIN AUKPOKTINATA B KHBOTHOBOAMCCKOM
TIOMEIEHII K BOCTIPOH3BOINTE THHYIO CTIOCOGHOCT KOPOB.

Matepuan u meromnka necaeaonanmii. Haysno-xossiictaenmbiii ombit nposeaci 5 TOO
«Typap» Deoponckoro paiiona Kocramaiicioii obmacti B 2018 roxy. OBbekToM Hecaeaoparmii
SABATHCH KOPOBHI TOMMIITHHCKOI MOPOB!

Vlcenea0Batiis MPOBECHEI B THTIOBOM IaHMH AT GECTIPUBA3HOTO conepia 500 r108
KPYTIHOTO POFATOrO CKOTA ¢ GOKCAMI AT OTABIXA, HIOMHPOBAHHbIMIT OT KOPMOBOIi 20HbI. Pasepsi
Gokcos: wmpmHa — 1,1 a; amna — 2,0 a1, Pasgenntesn GOKCOB CMOHTHPOBAHBI M3 METALTHUECKIX
TpyG AnaMeTpoM 5 ey, BricoToii 1-1.2 M. [Tonsi B GOKCAX CAAHB 13 GHTYMHO-KEPAM3HTOBBIX TLIHT,
ot Gokea mpumoHST Ha 20 ¢ HAZ YPOBHEM 107 HABOSHOFO MPOXOAA.

Tpyns KUBOTHEX CGOPMHPOBAHEI € YMCTOM IIX (IUIMOTOMINCCKOTO COCTOMMIS
pasvemenst B cexuix 10 50 10108, COAEPAAT KOPOB MEPEOTO OTEA  MOHOBOIPACTHBIX 0COGE
pasteabHo

TpoomkimebHOCTs  pasopoii JOHKI 1A KOMIUIGKCE COCTABISET OKOO 3.5 HacoB
TIpOAOKIITE TbHOCTS MPEGHBaNIS KOPOB HA MPEAIONABHOI nomake — 10-15 sy Mpuviensior
METHPEXKPATHYIO PaIady OGBEMHCTHX KOPMOB (OCOGGHHO 3CACHOM MACCH TPAB). TPEXKPATHOE
JIOGHHE ~ B TEHEHIE NEPBBIX 3-X MECAIICH TAKTALI

Jl1 W3yNCHIHS  BTMHIG MHKDOKTUMATA B MOMCIICHMH HA  BOCHPONBOINTCABHYIO

C10COBHOCTS KOPOB BLLI0 CHOPMIPOBANO MCTOA0M 13p AHA0FOB 3 rpyINLt 10 S0 F010B B K0

"
i
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Tlepsas rpynna HaxoAMIACh C TOPUA, MPH BXOAC B MOMCUICHHE: BTOPAs — B LCHTPE 31aHMS
TPCTbA — C TOIIA, B KOHIE NOMEIICHNS. B GOKCAX CMOHTHPOBAHA CHCTEMA TPYTINOBOTO ABTOMIOCHHS
KHBOTHBIX. HAKOMHTEIbHBIC CMKOCTH 7% MOCHNS, HAXOATCH B TOPIE KAKIOH IPYMMEL, CHAGHKCHBI
TIOMIABKOBBIM KJANAHOM, KOTOPHIif CPaGaTBIBACT MO MEPe CHIDKCHHS YPOBHS, obecreunmsas
HOCTOSHHYIO BOTy B MOWTHEN uamax. Pajiaua KOPMOB OCYWICCTBAACTCH C MOMOUIBIO
Kkopmopasaaruuka. Y 6opka HaBo3a
B MOMELICHHH OCYWICCTBACTCH ACTbTA CKPEMEHON YCTAHOBKOMH, KOTOpas BBIBOAMT (ekatun B
HABOONPHEMHHK, A 3ATCM OTKAUHBAIOT HACOCAMH HAPYIKY

Pesyantatel mccaenosannii u ux ofcyanente. OCHOBHEIC MOKA3ATSAN MHKPOKIHMATA
JKHBOTHOBOECKOTO MOMEIIICHH 32 BECh NEPHOA HCCACAOBAHII PEACTABACHb B Tabamie 1.

Tabauua 1 — OcHOBHbIE NapamMeTpbl MHKPOKIMMATa

mp— Tewneparypa, | Ormocureromas | CR0PocTs | Concpraunie | Coxcpanne
neereaoBanili ¢ smmamocrs; ;| AETEEER f WOUREY | Qyracencaory
Bov1yxa, M/C M/ rasa, %
1 rpynna
CenTs0ps. 6.8£0.5 75,2423 0.350,11 17.40.9 0.200.03
Okratps 61204 72,116 031005 13.740.3 0.1620,01
Hosops 5.7:06 73.3+19 0.47+0.09 18.6+0.3 0.19:0.02
Jexatps. 59504 713221 0.42:0,03 183+0.5 0.18+0.02
2 rpynna
CeHTAOpS. 10.3+0.5 87,5+2,3 0.20+0,02 223409 0.28+0,02
OkTs6pE. 9.9+0.5 85,7+1,9 0,23+0,02 21.940.8 0,27+0,04
Hosops 92504 841221 0212001 212508 0.2620.03
JlekaGps. 85505 823:1.6 0.19:0,02 19.840.6 0.21:0,02
3 rpymma
Cents6ps 7.340.6 76,143.8 0,29+0,02 19.940,9 0,24+0,03
Oxrtps 67204 729516 0272001 17.750.5 0.1920.02
HosGps 61205 73,3529 0252001 19.340.7 0.23+0.02
JlexaGps 5.9+0.6 75,543 4 0.38+0,01 20.6+0.8 0.2540.03

AHanM3npys JaHHBIC TAGMHIBI 1. MOKHO CAE7aTh BBHIBOA O TOM. YTO HA MPOTAKCHHH BCCTO
BPCMCHH OMBITA TCMICPaTYPa BO3IYXa HANOJMNACH B MPEACTAX HOPMbI B HCCACAYCMBIX TOUKAX
TIOMCIICHHA, HO HCCKOMBKO BBIIIC — B LICHTPC MOMCHUICHHMS, TAC Pa3MCHIATNCh KHBOTHBIC BTOPOil
rpynmu, ma 2-3°C. OZHAKO MPH M3YMCHUH OTHOCHTEIBHOIi BIAKHOCTH BOYIYXA BELABICHO
yBennueHne Ha 7-12% B UCHTPE NOMEUICHUS 10 CPABHEHHMIO C 300THIHEHHUYECKHMH HOPMaMHt (BTOpast
rpynna). B Topuax KOpOBHHKA OTHOCHTEbHAA BIAKHOCTh HAXOMMIACH B MPEACTAN HOPMBI, M
3HAYCHHE JAHHOTO mokasatens koneGarock ot 71.3 x0 75.2% ma Bxoae B momeuwcHne (nepsas
rpynna) 1 72,9 1 76,1 Ha BLIXOAE 13 NOMCICHTIA (TPRTLA FPyMNa).

AHATOTMUHAs KapTHHA HADMIOJANACh M NPH MCCACAOBAHMM Ta3oB B movemcHmn. Tak,
CKOTICHIE YIICKHCTIONO [a32 1 aMMHaKa B LCHTPE MOMCUICHI (BTOpas rpymna) GhLIN HECKOTBKO
BHIC BO BCC BPEMs OKCTICPHMCHTA, OTKIOHAsCH OT Hopmbi Ha 0.01-0.08% m -2 mr/m’
COOTBETCTBEHHO, B TOPUAX MOMELICHIS COACPIKAHIC [A30B COOTBETCTBOBATO 300THIHEHHHECKIM
HOpMaM.

Takum OGpajoM, AHATHIMDYS. B LEJOM OTACTBHBIC MAPAMETPH MHKPOKTHMATA, MOKHO
caeaaTL BLBOT, UTO HaNGOACC GIATOMPHATHOM OO ATH PAIMCLICHNA KHBOTHbIX GITA 30HA MPH
BXOAC B MOMCIICHHE (NICpBas TPYTIN) i TIPH BIXOAC (TPETHs TPYTINA), A HANMEHEE — B LCHTPE (BTOpast
rpynmna).

CBsi3b JKMBOTHOTO €O CPeIOii OCYIICCTBISETCS uepe3 HepsHYK cuctemy. C momouisio
PASTIUHLIX PELCTITOPOB HKHBOTHOC BOCTPHHIMACT BOYICHCTBIA BHELIHCH CPEIbL, MO3X AHATH3UPYCT
VX 1 BLI3BIBACT OTBCTHBIC PCAKLUIH OPFAHH3MA — GC3YCIOBHBIC 1 YCIOBHbIC pedhackest. Kak H3seetio
NOKA3ATE: 1M BHCIHCH] CPE;Tbl OKA3BIBAIOT BAMAHKC H Ha (H3HOTOTHUCCKHI] CTATYC OPraHH3Ma
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JKUBOTHOTO,  CMIOCOGCTRYS AKTHBIALINN OTACTHHBIX OPFAHOB 1 CHCTEM. VhyNeHie KImHmeCki
nOKaKaTe i MOAOMBITHBIX KOPOB MPEACTABEHO B TAGTHIE 2.

Tabamua 2 — Kninueckie nokasaTein noAONbITHIX KHBOTHBIX

TlokasaTes | Cemmaops | Oxmaops |  Hosops | Jlekaops
L rpynma
Tewneparypa tena, °C 386+1.7 38614 385416 385519
Tly.the. y1apos o wniyTy 67228 61229 65227 67228
11aCTOTA ALCITELHLX ABRKCHAH 38 2512 23£1,1 2110 2412
MiyTy
2 rpynna
Tewneparypa tena, 'C 39.0:1.9 389:23 392527 390224
Tly the, y1apos b vniyTy 72629 69534 71532 78537
FACIOT MR Inml S8 30£16 29419 27418 31209
MiyTy
3 rpynna
Tesncparypa teaa, °'C 38918 3815 391517 38815
Tly1C, yApOB B MHHYTY 70£2,7 6543.1 69433 73429
Vaczors pemce o sl 2 2817 25515 24209 28211
MiyTy

AHaTusupys AanHbie TAGAMUBE 2, MOKHO CACIATH BHIBOA O TONM, MTO CHIKEHHS CKOPOCTI
BO31YXA, HAKOMIICHHE BPCAHBIX FA0B 1 YBCTIHCHHE BITKHOCTH NPHBOILIO K YBCTITCHIIO HACTOTEI
MyTbca M KOMIMECTBA ABINATEIBHBIX ABIKCHHII Y KHBOTHBIX. KOTOPHIC HANOMITHCH B ILCHTP
noMeICHIT (BTOpast PyTINa) 0 CPABHCHIIO ¢ KOPOBAVIH, PA3MCIICHHBINII € TOPUA 31aHHs (NIcpBast 1
TpeTha rpynnbi). Tak, ¥ KOPOB BTOPOii FpYMITh HAGIOAATOCH MIOBBIIICHIC HACTOTH ABINATCBHBIX
avikenuii wa 10.4-20,1% 1 nybca na 5.5-11,0% OTHOCHTEBHO QHATOTOB NEpBOii 1 TPeTbeil FpymM

OCHOBHOIi LICTbIO OMBITA SBS0CH H3YSIHTH BOCTPONIBOAMTEbHYHO COCOGHOCTS. TTosToMy
NEPEA HAMH CTOATA 311343 CPABHNTS NOKAJATCNH BOCHPON3BOACTBA KOPOB B 3ABUCHMOCTH OT
MapaMeTPOB MHKpOKIMAT (rabmiia 3).

TaGmiua 3 ~ [okasaTen BOCMPON3BOACTBA KOPOB B CTOIIOBKIIH MepHOL

Toxaarens Trpynma 2 rpynna 3 rpynma
KOeCTBO KOPOB, MPHIICAIIIN B M070BY0 = 1 3
oxory

TIpo10AIITELHOCTS 11071080 OXOTHL “iacoB, 141512 114523 15818
Evp:;;‘:(nn TIPOO TAITE HOCTS 1010BOTO WHKA, 208508 17505 20505
Cepeic-nepuoa. ancit 89132 10644 93534

V3 TaG1Hitb1 3 BILIHO, 4TO MPOAOTANTEBHOCT MOTIOBON OXOTHI B MEpBOil i TpeTheli rpymmax
Ghina HeaHaMTEbHO Gobite. TTPOAOTKHTEBHOCTS 0/I0BOTO KA BO BCEX TPYTINAX HAGMIOATAC
B PN (PH3HOTIOTHHECKITX HOPM, OHAKO BO BTOPOI rpymine Ghiia HECKObKO AniHHee Ha 0.7-0.9
cyTok. TIpOAOTKITEBHOCTS CEPBIHC-TIEPHOA HAHGOCE OMTUMATBHOI GhiTa B MepBoii it TpeTheil
rpynmax, wro wa 13-17 Ascii MeHbLIE 10 CPABHEHIIO ¢ AKNBOTHBIMIH BTOPOI rpyMIThi

lexoas 3 aaTiia BOCHPOMIBOINTELHOI CMOCOGHOCTH KOPOB, MOAKHO CAETATH BHIBOX O
TOM, TO Y KOPOB MEPBOi M TPETheii TPYTIN, COTEPAAIINCS Y BXOAA B TIOMEIIIEHIIE KOTHIECTEO FOT0B,
MPHIIEAMIN B MOTOBYI0 OXOTY BHIIE B ABA PA3, N0 CPABHEHHIO C KOPOBAMI, COTEPAINMICH B
IeHTpe KOpOBHIKA. B MepBOl i TPeTheii rPYMNAX MPOIOTKHTETHHOCTS MOTOBOH ONOTH Gbita
HEMHOTO GOTbIIC, CEPBHC-TICPHOA KOPOWE, STO BEPOSTHO CBAXIHO ¢ Goree GIarompsTHBiMII
YCAOBHIMI B 37O 30He.

CrieA0BaTE BHO, MAPAMETPH MHKPOKIHMATA B TOPUAX KMBOTHOBOAHCCKIX MOMELeHii
COOTBETCTBYIOT 300N HIHEHIHECKITM HOPMAM 110 CPABHEHIIO ¢ LEHTPATBHOI
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30HOii 37AHNA, UTO B KOHEUHOM WTOTC GArOMPHATHO OTPASWIOCH HA OPFAHHAMC HKHBOTHBIX M
C10COGCTBOBANO Ty HIICMY MPOABACHHIO BOCTIPOH3BOAMTETbHOI CMIOCOGHOCTH. Y POBEH YTACKHCIOTO
rasa i avvnaka Ob1 Hinke Ha 9.0-20,2%, MeM B UCHTPE MOMCIICHIA. BHICOKas BADKHOCTL B LCHTPE
TIOMEUICHHS MOBIHSAIA HA NIOBBILICHHE YACTOThI ABIXATE/IBHBIX ABHKCHHIT Y KOPOB BTOPOii IPYNMbi HA
10.4-20.1% n nysca Ha 5,5-11,0% oTHOCHTEbHO aHATOTOB MepBOii 1 TpeTseii rpynn. Komiectso
JKHBOTHIX, NPUIICAIMX B OXOTY, Gb110 B 2.1 1t 17 pasa GO7bIC B TOPUAX KUBOTHOBOAMECKOFO
TOMELICHHS.

Tai 0BAloM, HCOGXOAMMO YCTAHOBHTS TPUHYAMTCABHYIO BCHTIIAUMIO B LCHTPC
IKHBOTHOBOMECCKOTO MOMELICHIE, HTO MO3BOMT ONTHMHU3HPOBATH MOKAATEN MUKPOKIHMATA 1 B
JQIbHCTILICM OKAKCT TIOTOKHTCTHBI SPHOKT Ha 3T0POBES KMBOTHBIX H OKAKCT NOTOKHTSABHOS
BIISHHC HA BOCIPOH3BOAICTBO KHBOTHBIX.
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TYIH
OHCPKOGINTIK VAT WIApYWbITHIFHIAG OHTAILTH MHKPOKTHMATTHH SKacaybl asbIK-Tyaik
JKOFaphl CAMachiH OHAIPICTIH KeOCIOiH ¢H MaHbI3Ab pesepsTi Gombim kepineai. ConasIkTan Kanzait
GMiK TYKBIMIBI JKOHE aChLT TYKBIMABI CANatapMeH He kaHyap e 607ap e, 07apABIHHBIH (acipece
Ton) GHik aypy-CHIPKAYTHIFBIH KAHAFATTAHFEICH3 300MHIHCHATHK WAPTTAPAA OAKBLTANIG, OHIMALTIK
KYTaiitbl, KaiiTa OHTIPIHIl canatap aHyap a3aIbi, ’KeM ATHIHATHIH OHIMI GIpTIKKE LIbIFBIHIAP
apTA b, GHAIPICTIH NI TATHITHIFBIHBIK TOMCHACTYHE AKbIP COHBIHIA ATHI KETCH OHBIHBIH CAMACHT
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ToMeneTeAl. YCTayAbiH 6ailnayChi3 TOXHOOTHACHHbI JKAHBIHAA M1 TYPATHIH KCICHIC KBIHBICTHIH
FOAUITHHCKOLIHBIH CHBIPAAPHIN KAHTA GHIPIHTILI KAGLICTTLAIKKE MHKPOKTHMATTEH NAPAMCTPACPIH
OCEPAIH CYPAKTAphl M3YMEHBIHBIH MAKATACHIHAA. AHBIKTA1 YCTAHOBHTBKEH, Kail Keciktepiwaeri
MUKDOKTHVATTHIH MAPAMCTPACPi Kipy KOHC MBIFY OPHATACTHIPY YHNH AHYap KOTQLTHPAK —
KOMIDKBIIIKBLTBIHbIN KOG TOTHIKTHH JcHTeiii sKkome amwmax Tome 9.0-20.2% Gomasi Kaparania
JKaiiabiH - oprackinaa. JKaiiabiH  OpTackiHza GMIripeK BUFATIBIK  APTHIHAH CKIHWI  TOGBIHBIH
CHBIPAAPLIHIA THIHBIC ATy KOFATBLIAPABL KHitiK 10.4-20,1%Ke KOFapbLTay1bl Gailkatsl KOHE TAMbIP
Gipismi 5,5-110%Ke KaThiCTHl AHATOITH KOHC YWiHmi TomTapeiveH. Beariiewy Kepek aa.
anubbikka 2.1 6o GuITyra Kepek GOAFAH JApAKTAPAB CaH JKOHC THICIHWIC THICIHWE Mai
wapyawbLIbIK JKaii kecikrepinaeri 1.7 per kebipek.

RESUME

Creating an optimal microclimate in industrial livestock is the most important reserve for
increasing the production of high quality products. Therefore, no matter how high pedigree and
breeding qualities animals possess. under unsatisfactory zoohygienic conditions. their high incidence
is observed (especially young animals). productivity decreases. the reproductive qualities of animals
deteriorate. the cost of feed increases per unit of the product produced. its quality decreases. which
ultimately results to reduce the profitability of production. The article examines the issucs of the
influence of microclimate parameters on the reproductive ability of Holstein cows in the stall period
with loose technology of keeping. It was established that the microclimate parameters at the ends of
the room at the entrance and exit are more favorable for the placement of animals — the level of carbon
dioxide and ammonia was below 9.0-20.2% than in the center of the room. Due to the higher humidity
in the center of the room, cows of the second group experienced an increase in the frequency of
respiratory movements by 10.4-20.1% and heart rate by 5.5-11.0% relative to analogues of the first
and third groups. It should also be noted that the number of individuals who came to the hunt was 2.1
and 1.7 times more at the ends of the livestock building, respectively.
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Batbiprasmes E.A., ayblimapyausUisiK FhUTIMAGPHIHbI Ka1w1ats (PD)
«OKonrip xan atbisars Barsic Kasakeran arpapsik-Texmmkansik ynnsepenteri» KeAK. Opar k..
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TABBIH KYPACTBIPYLIBI BYKALUBIKTAP/IbI A3BIKTAH/IBIPY/IA
HOKAT JI9HIH KOJIIAHY

AmnnoTauns

Kasipri yaxerTra npoteusin Gatavast ke3epin Taby e3ekTi woceacrepain Gipi Goasmn
TaGhinazsl. Ockiran Gaitnansicrsi Boarorpan o6asicet Mantacos ayaansimbin «Kpachsiii OkTsops»
AOK-achuT TYKbIMIBI 3ayBIThI KAFABIHIA KA3AKTHIH KGAC TYKBIMIBI PEMOHTTHI GYKALIBIKTAPBIHBIH
paunonsiiaa  «([Ipuso-1» coprer  Boarorpax cenekumschl  HOKaT 0HiH  Gypmak  IoHiMeH
CAlBICTBIPFAHAA  A3bIKTHl MAiAanany THIMAIZIN GOibIHWA 3ePTTEY/CP JKYPrisinmi. A3BIKTBIH
XHMISUIBK KYPAMBIH, aMHHKbIIKBULIBIK JKOHE MUHEPALIBIK KOPCETKIUITEPiH 3ePTTey HOTMKelepi
Goiibisa «[TpuBo-1» COPTHIHBIH HOKAT 0Hi GYPUIAK TOHIHCH KeM GOAMAIITBIHB KOHE AC KypFak 3aT
Goiibiaua - 1.03%, wuki npotenn - 1.1%, wiki maii - 1,15%, aMHHKBILIKBLIAPbIHBIH MeAICi
Goitbtaa 2,02 % KOFapht eKeHi aHbIKTa s, A3bikrarst GypmakTst «[Ipuso-1» copTsi HOKAT ToHiHC
AYBICTBIPY PALMOHAAFEl KOPCKTIK 3aTTAPBIHBIH CiHIPLTY JACHICHIHIH JKOFapiaybiHa BIKMAd CTTi.
COHBIMEH Kartap Tipi CanMaK MaccaHbiH AMHAMHKACBIHBIH OCYIiHE. OpTala TOYMKTIK CAIMaK KOCyra
JKOHE CATBICTBIPMATEL OCY XKBITAAMIBIFBI KOPCETKIIITEpiHE Tikeneit acep eTTi. 3eprrey Gapbichinia

9 aiiTbik KacTaH GacTan TOKIPHGE TONTHIH OYKAWIBIKTAPbI AHATOITAPHIMCH CATHCTHPFARA
ipiscit canvarsi Goiibiina Gaksinayars Tomran 144 kr Hevece 0.59% - ra ackin Tycce, ToKipHGE
compirza 18 aiinbik keseninae 11.4 kr nemece 2,09% - ra xorapst 6Goasi. Tipi MaccaHsiH yIFarobIvMeH
OopTauma TOYAIKTIK CAIMAK KOCY KepceTKilmiHiH apTybi aa Gonasl. Ockliaiia, korapsl 1a aTajiran
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Mockaentco C.IL, Betepuraprsiii spatt

TOO «Kocranaiickitii HayuHO-HCCCAOBATEALCKHil HHCTHTYT CEABCKOTO XowsiicTsay, T. Koctanail,
PecnyGmka Kasaxcran

IOOEKTUBHOCTb MPUMEHEHUS 3JIEKTPOHHOI'O JETEKTOPA
«IPAMUHCKH» B OMPEJEJEHHU CYBKJIUHHYECKOIO MACTHUTA

Annorauns

JI13 peuicHis npoGacME OBCCTICUCHIA HACCACHHA CTPAHbI NPOAYKTAMH MHTAHMA BAKHOC
3HA4EHHE OTBOHTCA MOJOMHOMY CKOTOBOJCTBY, HEOGXOMMBIM YCTOBHEM MHTCHCHBHOTO BECHIS
KOTOPOTO ABIACTCA MAKCHMATHHOC HCMIOTHIOBAHNC PEMPOAYKTHBHOTO MOTCHUNATA MATOUHOFO
noro10sbs. TTpaKTiKa BEACHIS MOTIOUHOTO CKOTOBOJCTBA NOKA3ATA, HTO BO MHOTHX XO3AiCTBAX
HAGTIOTACTCH WIMPOKOE PACTPOCTPAHCHHC MACTIHTA B TEPHOT AAKTAIIMM 1 CYXOCTOR. WTO IPHMMHACT
XO34H{CTBAM 1 MOIOUHOIH IPOMBIIIICHHOCTH GOTBIIO JKOHOMIMCCKHT VI, CKIATLBAIOUIIICA W3
CHIKCHMA Y04, KAUCCTBA MOJIOKA, TMOCTH W OTCTABAHMA B POCTC HOBODOAICHHBIX TCTAT,
PEAKICBPCMCHHOIT BHIGPAKOBKIE KOPOB, CTOMMOCTH MEAMKAMCHTOB 1A JCHCHIA KOPOB I TCIAT,
TAKGKC YBCAHMCHIA SATPAT TPYAA BETCPHHADHBIX CTICHMATHCTOB. Pa3paBoTKa HOBBLY, SbdeKTiBHbY,
9KONIOrHYCCKH  Ge30MacHbIX CNOCOGOB  AMATHOCTHKH MACTHTA Yy KOPOB. OCHOBAHHBIX HA
HCTIOTL30BAHMN COBPEMEHHOTO 0GOPYA0BAHIA, KpAiiHe AKTYATbHA H HEOGXOAMMA ATH YCTCUIHOTO
PA3BUTHS KHBOTHOBOACTBA. B CTAThe PAaccMOTPCHbI  BOMOKHOCTH JMATHOCTHKH  MACTHTA
STCKTPOHHBIM AcTeKTOpoM «/IpavimncKkiny, mpenapatoM MacTHauH M ¢ NOMOUbIO aHAmHIATOpA
comarmecKi K71eToK COMATOC-MHHIT Y KOPOB FOMITHACKOI M0posL. B pesybTaTe cpassuTe sHOI
2eKTHBHOCTH HCTIOALIOBAH A CTIOCOGOB AMATHOCTHKI MACTITA, YCTAHOBICHO, UTO 5ICKTPOHHIIE
seTexTop «Jlpasmckiy sB1eTCH Gotee dOMEKTHBHEIM 1 GHCTPHIM METOIOM OMpEACTCHIS
CyGKIMHHYECKOTO COCTOSHHS MACTHTA Y KOPOB.

Kutoueanie c1osa: sacmum, cosamuveckue Kiemku, Kpynuwii pozamiii cxom, GbuiA,
MO10KO, 21ekmpoHHbIT demekmop «Jlparuncrozoy, yooil.

Boeaentie. B yCI0BISX PHHOHOI IKOHOMMKI OO 13 BUKHCILIX MPOGICM BCTCPUHADHIL
1t iBOTHOBOACTBA PecnyGki KasaxcTan sBIeTes MOBHIICHHE YPOBHS MPOMIBOACTBA MPOAVKTOB
JKHBOTHOBOACTBA, B TOM HHCAC MOTIOK H MOIOMHBIX MPOYKTOB, KOHKYPEHTOCTIOCOGHBIX HA BHCILIHEM
W piyTpenmix phinkax. B ycrosisx Ceveproro Kasaxcrana 0aHOI 13 OCHOBHBIX TIOPOX MOJOMHOTO
HANPABICHIA  SBASCTCH  TOMUTHHCKAS 1OPOA, XOPOWO  NPHCMOCOGICHHAS K CYPOBBIM
KHMATHUCCKIM W KOPMOBHIM YC/IOBHSM, 0G/IAIAIOIas BHICOKOIi CKOPOCTIEIOCTBIO H MOIOUHO!
IPOAYKTHBHOCTBIO.

BMCCTE € TeM BHICOKAs MO/IOMHAA MPOAYKTHBHOCTb KOPOB JABHCHT OT COCTOAHI 310POBBS
BCCIO OPraHI3MA, H, B TIEPBYH0 OYCPC b, OT COCTOAHHS MOTIOMHOI Ke1C3b

Cpezn Beex Gotesteii MOTIOMHOI Keleast 0coGoe MeeTo samiacT vactiTsi. Tlorepi MooKa
1IpH KAMHIMECKOM MACTHTC, COCTABIACT B CPEAHCM 226.8 K Ha OIHY KOPOBY B IO, 5TO MOKA3SIBACT,
TO KaKIAL KOPOBA HE A07aCT OKkomo 10-15% MOMOKA 32 TAKTAINMIO, 3TO C YHCTOM HEMOTHOTO
BOCCTAHOBIICHIHI MOIOHOI MPOAYKTHBHOCTI NI0CC BEI3A0POBACHIL [ 1]

Eskeroano, no aanmsi MeskayHapoanoii Mo70urofi eacpaumi MacTuTawi Goneior ot 25%
20 50% O BCErO NIOr010BES! KPYIHOTO POTATOrO CKOTA, IPH 9T0M 10 30% NOT010BbS ~ Goee 0AHOTO
pasa s roa[2]

CyBRAMMICCKIE MACTUT KOPOB HMCCT GOABIOE PACTIPOCTPAHCHHCE I ABTACTC MPHSMHOl
CHIDKEHIS POAYKTHBHOCTH 11 KAtECTBA MOZIOKA, OCOGCHHO €ro TEXHOTOTIMECKIIX CBOIICTE. B T0 ke
BpeMS  OKCTIPECC-AMArHOCTIKA  CYGKTMHIMECKOTO  MACTHTA, ABIOUICTOCH OCHOBHOH  hopMoii
BOCIIAUICHIS! MOAOUHOIi AKETIE3H! Y KOPOB, B NICPHOA TAKTALIMH Pa3pabOTaNA JOCTATOMHO XOPOLIO, HO
BCC ClE HEAOCTATOMHO S((CKTHEHA M TPEOYET cyccTBCHHOi AopaGorki BobumcTso
HCCAC0BATEACH CHITAIOT, MTO AUATHOCTHKA CKPBITOTO MACTITA TPY.AHA, TAK KAK B CCKPCTE MOIOMHOI
KCC351 1 B HOPMC IPHCYTCTBYCT GOABLIOE KOTHUECTEO COMATHCCKILX KACTOK.
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CKashiBAIOTCA MACTHTH M HA BOCHPOWIBOANTETBHOI MK AuBoTHEX. TTo 1ammbin
Heee10BaTE i, TIOUTH Y KAAZ0iH HETBEPTOl KOOBbL, GOEIOMIEI BOCTATEHHEM BHIMEHH, OGHApYKeH
SHIOMETPHT, KHCTH! 1 3a00/ICBARIS AHITKOB [3]

VICnio1530BaHHE MHHOBALMORKOI TEXHIKH 1 0GOPY 10BAHME MO3BOTAET AMPPEpEHIIIPOBAIHO
(TOUHO) OCYUICCTBISTH BCC TEXHOTOTHHECKHE ONICPAINM, B TOM SHCTC JOCHHE, BIBCUIHBAHHC.
OCCMCHEHINE, KOPMACHHE 1 TIOCHHE AKHBOTHBIX B NpeeAax cTata [4-6].

TIOBHINEHII CAITAPHOTO KAYECTEA MOTOKA 1 MPOGEMA MHKBILIALINI MACTHTOB, OCTAETCS
SHAYIMOIE, 37O OMPECICT AKTYATBHOCTS TIOHCKA HOBBIX CPECTB i1 CMIOCOGOB 15 CHIBKHILT YPOBH
325071CBACMOCTH AHUBOTHBIX.

Lenbio rcene0BanHii SB110CH MPOBEICHHE CPABHHTETbHOM SeKTHBHOCTH MpMNEHeHIS
PHTHARBIX CTI0COGOB AMATHOCTHKIE CYGKTHHIHECKOTO COCTOHIS MACTHTA Y KOPOB.

Marepuan u metoxuka mecaenopammii. Mccicosamms mposeaeibi 5 TOO «Typapy
@caoposckoro paiiona Kocranaiickoit ooaactin & Teuerme 2018 roza. OGhekToM meeacaoBaritii
ABATHCH KOPOBBI TOTUITHHCKOI MOPOABI B KomiuccTse 200 ro70B. MaTCpHATOM HCCICAOBAHMS
TIOCAYAILTIO MOTIOKO, MOTYHEHHOE OT OMBITHBI AHBOTHHIX. TTpOBECHA AHCTAHCEPIH3ALIIS COCTOSHIS
MOTOUHOIi KeTelbl C MCTOTBIOBAHHEM METOZOB BIIYATHHOrO 1 mambmaumi. JLis omperencHis
CyGIIHITIECKOTO MACTHTA HCMOTB30BATH ABA METOTA: TIEPBbIii — MPOGA C MACTHAMHOM, BTOPOIi — Ha
aackrpotsom aetexrope «JIpasttickin MD4x4Q (pucyrok 1)

Pricynok | ~ DeKTpoRHbiii AeTekTop onpeacachis Mactima «Jlpavtinciin MD4x4Q

a8 MOATBCPACICHIA  CYGKTIHIMECKOTO COCTOHIS MACTHTA Y KOPOB  HCMOHI0BATI
BUCKONMMETpHNECKHi  amATMIaTOp  MO7OKA  «COMATOC-MIHIY,  Ompeensiomii  moacuer
COMATIMECKITX KIETOK

0150p MPOG MO10KA MPOBOILTIH BO BPENsI KOHTPOTTBHBIX AOCHIMiE — 3 Pasa B MecslL, JOHHBIX
KOPOB P STOM JCTILAN HA ABC TPYTINH

B ncpeoii IPYNNC MOIOKO HCCACAOBATOCH C TOMOMBIO ACKTPOHHOTO ACTEKTOPA
«Jlpavtunciity. BTOpYIO rpynimy HCCTeA0Bati ¢ MPOGOIi MACTIINHA, AT STOTO B AVHKH MOTOMHO-
KOHTPOABHOIH ILIACTHHKI CAQMBATH OTACTBHO I3 KAKIOI HETBEPTH N0 | M MOTOKA 1t A0GaBIsLIN
Tyaa o 1 wa 10% u 2% pacTsopa MacTizHa

PesyabTathi mccaenosanuii w ux ofcysuenme. JUis MOTHOTO MPCACTABICHM O
PACTIPOCTPAHEHHH MACTHTA B XO3sficTBe Gbimn necaeosanbt 200 TakTupyiowx Kopos. B npouecce
NPOBEACHIS AMCTIACEPIAIN 0 COCTOSKIMIO MOJIOWHOH JKETCIsi LT MOMYEHE  AQHKbIC,
NPCACTABIMOMIC HAYWHbIi HHTCPCC, VKASBAIOUINC HA HCKOTOPHIC TPHNIHB BOSHHKHOBCHI
MACTIITa Y KOPOB, KOTOPHIE OTPAKEHSI B TabAILE |
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Tabanua | - PeayATaTsi AUCTIAHCCPHIALITI KOPOB 10 COCTOAHITIO MOTONHOIH ACCI51

* 5 - Kon-s0 s
b 1181 HATOA0T I MOOUHON e E3H ek o
BCero HCCIEA0BaHO KOPOB: 200 =
1| Oreicmee meinis (cTaphie AamoTbie) 3 15
2| Buivs ¢ 2-3 paGosiin cockai 5 25
3| Kopotkwe. Tomkie cockit 2 1
4| Koporkue Toctsic cocku 2 1
5| Tinporo paccranncrmsie cocr 3 15
G| TpaBMt BbINCHH (CCANMHbL, LAPAMHIbL [EMATONA, NOBSPXHOCTHbIE palhi) 2 1
7| Atenece seivenin 1 05
8| Bopozasin, mamuunows ma cocrax 2 1
9| Tyronoiixocrs 3 15
BhisBeHO C1yHaes naTo7or 23 15

McenenoBaHHe MOTIOUHOI KEC3BI OGUIMM OCMOTPOM M MATBNALKCH MO3BOTHIO BBISBHTH
JKHBOTHBIX, HE MPHFOAHBIX ANS MAWHHHOO AOCHWS — C PA3THYHBIMH OTKJIOHEHHSMH nO (opve
BBIMCHH, COCTOSHHIO COCKOB. TaKMX JKHBOTHBIX OKa3anoce 5 roos mim 2.5% OT HCCCAOBAHHOTO
norooBbs

Kopos ¢ TpaswuposanHkiM BeiMeHeM 2 roosst, i 1%; Geita mepsacna 1 roosa c
MOBEPXHOCTHBIM abcLeccoM, GOpPOJaBKH M MANKIOMATO3 COCKOB HaGmioganm y 2-X ocobeii:
TYTOAOIHHbIX KOPOB — 3 TO7I0BEI

Taxum 0Gpasom, y 23 uBoTHix 13 200 HecacA0BanHbIX. @ 370 11,5%, Ghin oSHapyseHbl
NPEANIOCHLIKH K PA3BUTHIO MACTHTOB.

TaGnuua 2 — Pe3ybTarsl HCC/IC0BAHNS KOPOB HA MACTHTHI

'BLABICHO KOOB C MACTHTOM
. Beero e 080 —— oo | Becro o
= KOPOB » g4 HCeK! MACTHTOM
BupwKeHHBii BupwKeHHi
Tonos 200 6 5 11
Y% 100 3.0 25 6.5

JlanHbie TaBAMIB 2 TIOKATHIBAIOT, MTO W3 MHCAA 3a00ACBUINX KOPOB y 6 GbL1 OGHApYKCH
KTMHICCKI BHPRACHHBI MACTHT, CYGKAMMINCCKas (GOPMA MACTHTA Gbta OGHapycHa y 5
JKUBOTHBIX, 4TO B COBOKYMHOCTH COCTABIAO |1 GOABHBIX. 1M 6,5% 0BCCAOBAHHELX.

Taxiny 0Gpazom, Gonce 2,5% KHUBOTHBIX MEPCOOICBAIOT HCIAMETHO, CYGKAMHINCCKH, UTO,
Ge3yC7I0BHO,  OTPAKACTCA WA KOMNNCCTBE M KAWCCTBS MOTOKA W HAHOCHT OMPCACAEHHBE
SKOHOMIECKHH IO XO3iiCTBY.

IextiBrocts  ncnombioBamMs  SMEKTpORHOTO  aetextopa  «Jlpasmmckoron  ams
ONPCACACHIS CYGKTIMHIMECKOTO COCTOAMIS MACTHTA Y KOPOB, CPABHHBATI C MPHMCHEHNCM MPOGH!
10% 1 2%-r0 pacTBopa MACTHAMHA (PHEYHOK 2).
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Pricynok 2 — CAaiBAHIE MOOKA AT ONPEACTCHIS MACTHTA (C MACTHAMHOM)

PesynbTathl  MPHMEHEHHS METOJOB OMpEACiCHMs CYOKIHMHHYECKOTO MACTHTA Y KOPOB
FOAITHHCKOl IOPOL! B PA3PE3E CrIOCOGOB MPHBEACHB! B TAGAMILC 3.

Tabauua 3 ~ MeToas! onpeaeicHns CyOKITHHHYCCKOrO MACTHTA Y KOPOB FOJIITHHCKOI MOPObI

w 1 rpynina ¢ Heno30BaHHEN 2 rpynna ¢ HemoTb30BaHIEM
oo acTexropa «Jlpasiticioro» MacTiuHa
nposechns
| Bcero | mmwae | 250300 | cmwme | Beero | monomamemssas | covmiTensh
nieceToRanii .

roros | 250ea. ea 300ex | romos st as peasais
Stugaps 150 3 2 145 50 1 3
Despas 150 3 1 146 50 2 1
Mapr 150 4 i 145 50 I 1
Anpers, 150 3 3 144 50 1 2
Hos6ps 150 3 2 142 50 2 1
[lexabpsb 150 2 2 143 50 1 2

AHM3HPYS JAHHBIC TIPH MPOBEACHHH KOHTPOIBHBIX J0CK MO HCC/ICAOBAHMIO MOJIOKA KOPOB
HA CKPLITHIl MACTHT, YCTAHOBICHO, WTO S7CKTPOHHbIi AcTekTop «JlpavuHckiny sBaseTes Godce
SOCKTHBHbIM 1 GHCTPHIM METOOM ONPCACICHIS CYGKIMHINCCKOTO COCTOANMS MACTHTA Y KOPOB,
nostomy 13 200 kopos, mpudopom «Jlpasusckiy nccieoam 130 Kopos, OXBAT CTATA COCTABHA
75%, BpeMH HA OHO HCCTEOBAHME ¢ MPHGOPOM «IPAMMHCKI COCTABIIO 3-8 CEKYHA, BpEMS Ha
oaHo mecretopane ¢ Mactinammom 20-60 cekyna PesyATaTH HMCC7CIOBAHMA MO MPHOOPY
«JlpavimmCKID, OTPAKAIOTCR HA AVCTICE W He ABMCAT OT Weiopedeckoro (axtopa. TMpoda ¢
MACTHAMHOM SIBISIETCS G0IEE TPYAOCMKOIT ¢ MPHMEHEHHEM JOMOTHHTE THHBIX MPEMAPaTOB,

JI1 NOATBCpAICHHS TIOOKHTCILHELX. PE3yTHTATOB NIOTYHCHHBIX C TIOMOLIBIO 3ICKTPOHHOTO
Jetextopa «JIpaMUHCKMY, NPOBEH HCCIEAOBAHMS N0 OMPEACICHMIO KOTMYECTBA COMATHUECKHX
KICTOK B MOTOKE HA BHCKO3MMETPHYECKOM aHATHIATOPE «COMATOC-MHHID) ¢ NPHVCHEHHEM BOHOTO
pactsopa npenapara «Mactonpiy FOCT 23455-79. Jlanmsic npeicTasicHs: B Tabme 4
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Tabmiua 4 — OnpezencHie KOTIECTBA COMATINCCKIX KIETOK B MOTOKE BHCKOIMMCTPHMECKIN
anamaropost «Cosatoc-smtin

Tpyina ¢ Hero30BakMeM A€TeKTOpA ([lpaMiHHCKI
Mecs,
wourp. | Beero [T T 250 KoriecTs KomECTRO Torsep-
Soiitn | 008 | J50ey | 300 | cosmmeckus kaerox | comammieckn kaerox | xacHo
en ke 250 e W ke 250-300 ex.
Stwbap, 5 3 2 >1500 1340 100%
espare | 7 3 4 >1500 1198 100%
Mapr 8 1 1 ~1500 1430 100%
Anpeas 3 3 3 >1500 1057 100%
Hosiops 5 3 2 1500 1246 100%
Tekabpy |4 2 2 1500 1125 100%

PeayIbTaThl MPOBCACHHBIX HCCACIORANIE Ha aHATIIATOPE «COMATOC-MIHID) NOKALIH, TO
COMHITCbHBIC MPOGHI.  BHIABICHHbC S7CKTPOHKbIM ACTeKTOpOM «[IpaMHCKIDy, MOTBCpAILTIL
GOTbIOE  COTCPAAMNC KOMMCCTBA COMATHMCCKIN KICTOK, KOTODMC OB BMIE HOPMBL
TIOATBEPANICH BCe ABHBIC 1 COMHITEbHBIC MPOGH! Ha MACTHT. COMHITEbHBIC MPOGH MOKARLTH
CYBIMHITICCKO TEHCHIE MACTITA

3awmouenmne. Taxini 0paloM, B PERBTATE HAYSHOTO OMBITA YCTAHOBIEHO, TO
neKTpOHHbii ATeRTOp «[IpAMIHHCKI ABASETCA HDEKTHBHbI 1 GHCTPHIM METOIOM ONpEICCHII
CyBITHHIMCCKOrO MACTIITA Y KOPOB.
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TYIlIH

Mabi3 s MFbIHA A3IKTAPIb! ST NQTHIFBIH KAMTAMACH CTYIH CYPAFBH WEWiM YiH
AHATHK MATBIHBIR KAITA KACAY JICYCTiH CH KOFAphl NAIi1ATAHY KAPKbIHAbL KYPri3yi KepekTi wapt
CYTT CHBIp WapyaWbLTHFkHA AnaphiTa s, CYTTi CHBIP WAPYALIBLTSIFBHBIH YPri3yis ToAIpHOCHIR
WAPYAWBLBIK KOMMWTiriHAC KATPMEHI CYT WIBIFY MEPSIMHIH Ke3CHIHC KCH TApATY bt GAKBTAFAHbIH
KOPCETTi, JKOHE WAPYAUILTMKTH KETTIpren Ky, JKOHE CaYWM CYTIHiH TOMCHICTY, CYTTiH canack,
TN KATHINTACH KATKAH YKCH IKOHOMHKATHK SHAH CYT @HCPKICIGi KOHe HOpECTETepai ecyae
APTTA KATYWBUTHKTH Gy3ay7QiiIb, CHBIPIAPI €M YINH CHBPIAPIH MESrincis ipikTey, Aopi-
OPMEKTEpIiH KyHb HE Gy’ay/aiisi, COMBIMCH GIpre Man OPircpiik MAMAHAGPIs CHOCKTIH
KeGero wbirbiibl. JIMArHOCTHKAHBIH KaHa, THIMALL IKOTOTHATLIK KAyiNCis Taciaepin asipacy Kasipri
KaGIBIKTH  MAIJATAHY  HETiMICATCH CHMPIAPIA eTc  KANIPMHIl  KeKeiikecTi koHe  Man
WAPYAWBUBITBIKBIR TAGHICTE AAMyBl YIWiH KakeTri. JIMArHOCTHKAMBIK KAPATFAH MYMKIHAiriH
MaKanana «/IpaMHHCKID S1CKTPOHIBIK ACTCKTOp Katipvieni, MacTiaun 1opi-1opviek ote Comaroc
JCHE KACYUIA TATIATHIITHH KOMCTIMCH — Killi bIHICTHR FOTUITHHCKOMBIHBIN CHBIPIAPHIHIA
JuarHoCTUKAHBIH TOCAEPIN MAIIATARYBH CATHCTHIPMATH THIMALNIFIN HOTIKEZE KATIPMEH,
«JIpavIHCKI 31CKTPOHIBIK ACTEKTOP THIMIPEK GOBIN KEPIHTCHIN AHHKTAT |yCTAHOBHTBKCH, KOHE.
CyOKAMHIATBIK KYTii YilFapsIMHBIH WANIIAH O TCIMCH CHBIPIAPAA KazipMeH
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The Growth and Development of Replacement Heifers Using the
Cold Housing Method During the Preweaning Period

ElEna AnatolyEvna BaBich®, Byudmila YuryEvna Ovchinnikova, Olga StaniSlavovna

Safronova

Kostanay Research Institute of Agriculture, 111108, Zarechnyy, Yubileynaya Street, 12, Kazakhstan

Abstract | Productive qualitics of dairy cows arc attributed to the impact of both genetics and the environment.

Among environmental factors, the leading role is played by the technology involved during the raising of animals.

In the course of a scientific-cconomic experiment, a comparative analysis of growing replacement young animals
according to the traditional method and the cold housing method was performed. Based on the results of the study, it
has been established that at the age of six months, the weight of the replacement heifers grown using the cold housing
method exceeded that of their peers grown using the traditional technology by 10.3kg. or 6.3% with the veracious
difference of P < 0.01. The average daily live weight gains in the heifers grown using the traditional technology was
lower by 59g or 8.8%: the relative growth rate was lower by 3.3%. It was established that the heifers, grown using the
cold method, grew more intensively, had a higher live weight and its gain at the end of the preweaning period. Their
production profitability was higher by 10.2%.
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Economic efficiency
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INTRODUCTION preweaning period — the main food for the animals is milk,
and gradual transition from milk to plant feed occurs, and
the post-weaning period. or the period of intensive growth

Increasmg the livestock and improving its productivity
and reproduction (Shiriyey et al. 2013).

largely depend on how raising and breeding arc
organized and managed. In the conditions of dairy cattle

breeding intensification, growing high-quality replacement  In the conditions of dairy cattle breeding intensification,

young animals takes an important place in the system of
herd reproduction. The technology of growing young stock
involves a number of production processes that ensure
obtaining normally developed. healthy offspring, their
growth, and development in all age periods in accordance
with the biological laws and the suggested business us:
as well as funds-saving animal growing (Melnikova. 2013:
Babich and Ovchinnikov. 2016). In the technology of
calves’ growing, the following periods are distinguished:
the prophylactorium period ~ a newbom calf adapts to
the living conditions outside the mother’s organism, the

growing replacement young stock takes an important
place in the system of herd reproduction. The cold housing
method of growing calves for example. kecping them
outside, is one of the most relevant issues of dairy catlle
breeding development. The basics of the cold housing
method reside in the fact that immediately after birth, a
calf is to be thoroughly dried and placed on dry bedding
in a dry place: it can quite casy endure the temperaturc
down to -30 °C. or even lower. This is explained by the
fact that in the organism of calves. metabolism accclerates
and heat production becomes more intensive, i.¢. animals
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acquire innate resistance to cold. A newbom calf is to be
transferred quickly enough to an individual hut after the
first colostrum Heeding and complete dying of the skin
covers. With that, the calf should not be exposed to direct
rainfall and wind (Kibkalo et al.. 2008)

The advantages of this technology of growing newbom
calves are as follows. Firstly, the calf is casily adapted to
the temperature conditions it is placed into in the first
day of its life and gets clean air without the admixture of
ammonia. Secondly. it has access to natural sunlight, which
contributes to the vitamin D synthesis in the organism,
as itis a free natural sterilizer. A calf always has a choice

depending on weather conditions, it may stay in an aviary.

orin a hut (Kostomakhin, 2012; Babich and Ovchinnikov

2016),

Calves” isolation from cach other in individual huts
guarantees  non-dissemination of discases to  other
healthy bom calves. In the winter. cold air creates a sterile
environment for the calf, since. at low temperatures, the
growth of pathogenic microorganisms  stops. Keeping
calves in huts allows climinating feed competition. which
typically oceursingroupsofcalves. The hutsare easy to clean
and disinfect, they can be moved from one area to another.
At many farms that successfully use the “cold” method of
growing young stock, mortality of calves is usually reduced
10 1-2 %, and at some fams, it has not been observed in
recent years. For the staff. year-round placement of huts for
outside calves is most complicated in the winter. However.
the result pays off which means from the first day of life.
calves are grown using this method. they are to remain in
the same conditions further on. otherwise, the efficiency of
the method will be limited (Ivanov and Melnikov. 2009).

This study was conducted to understand the growth and
development of replacement heifers using the cold housing
method during the pre-weaning period. Understanding the
impact of these housing would guide the most production-
efficient and cost-effective managemental regimens

MATERIALS AND METHODS

The object of the rescarch was replacement Holstein
heifers and the rescarch was performed at the breeding
farm of LLC Turar in the Fedorovsky district of the
Kostanay region in the Republic of Kazakhstan in 2018
For the scientific and cconomic experiments, two groups
(n=14 animals each) were formed using the method of
pairs of analogs: group I — heifers kept in the cages using
the group method (7 animals). group II — heifers were kept
in individual huts. Watering and feeding the animals was.
organized in accordance with the recommendations of the
All-Russian Institute of Animal Breeding n.a. K. Emst.

The dynamics of changes in the live weight of voung

stock were assessed by individual weighing at birth, and
afterward at the age of one, two, three, four, five, and six
months with the subsequent calculation of the absolute,
mean daily, and relative live weight gain. The cconomic
efficiency was calculated according to the methodology of
the All-Union Academy of Agricultural Sciences (1980).
‘The results of the research were processed by the variation
statistics method using application Microsoft Excel. The
degree of veracity of the obtained results was indicated by
corresponding symbols: *-P<0.05:* * P<001;* * *P <
0.001.

RESULTS

In 2018, LLC «Turar (a limited company engaged in the
breeding of dairy cattle of the Holstein breed) introduced
the cold type of housing calves during the prewcaning
period that had been adopted by the American livestock
breeders. in which the animals developed from birth to
the age of six months (Belkov. 1989). The technology of
cold housing method during the preweaning period is
organized at the farm in two periods: first period — from
birth to the age of three months in individual huts outside
and second period — from three months to six months of
age using loose housing in a facility for 15 - 20 animals

The huts are located in a row between calf-sheds: from one
side, they arc protected by bales of straw (4 meters high).
and from the other two sides. there arc walls of calf-sheds

‘This arrangement helps to protect the cages from the wind

‘The cages are located at a distance of 30 - 40 em from cach
other. An individual cage consists of a hut and abackyard.

the entire structure rests on metal legs with the height of
40 - 50 cm, of which 20 em are dug into the ground to
prevent cage blowout by the wind. The huts are made of
plywood painted both inside and outside. The floor in the
hut is made of solid hardwood. Straw bedding is placed on
it. The presence of dry bedding is the main prerequisite for
growing calves in such huts. The front wall of the hut has
ahole for the calf to get out fieely. The backyard is made
of metal rods with a gate 1.8 m long for frec walking and
exposure to sunlight. In the winter, with the temperature
outside of -25 to -30°C and strong wind, the front wall
of the hut is closed with a canopy: however. it should
not prevent the calf from getting in and out ficely. In the
spring and in the summer, this canopy is removed toavoid
condensation inside the hut. On the side or front wall of
the backyard. there are two buckets: for coarse forage,and
for concentrates. and a device for a nipple bottle

When calves reach the age of three months, they are
transferred to the facilitics for 10 — 15 animals for loose
keeping until the age of six months, which are located ina
calf-shed. also on deep permanent straw bedding. The calf-
shedhasfourfacilities:eachfacilityhasdoorsforthecalvesto
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Table
technologies. kg (X£Sx)

Live weight

- at birth 325405 32704

-at the age of one month 552408 56.8+0.8

- at the age of two months  76.0£1.0 81120 8%+
- at the age of three months 96.0+1.2 104.7£1.0%**
- at the age of four months 116.5+1.37 126.9+1.2
-at the age of five months ~ 135.8+2.1 149.121.9
-at the age of sixmonths 1552423 165.5+2.6%*

fieely get to the backyard. Unoceupied cages are cleancd
and disinfected, and the bedding is removed. The backyard
i dried and left to rest for 2 - 3 days.

Objective indicators that allow obtaining the most accurate
information about the efficiency of keeping calves during
the preweaning period using the cold housing method arc
calves” growth anddevelopment,

Studying the live weight gain in heifers from birth to six
monthsof age has shown thatin identical feeding conditions
but with the use of different keeping technologics. the
heifers grown with the use of the cold housing method
grow more intensively than their peers grown with the use:
of the traditional technology. which is shown in Table |

Table 2: Growth and development of heifers grown using
the traditional growing technology and the cold housing
method.

Age period Absolute  Average daily Relative
gain, kg gain, g gain, %

0 -3 months 635423 690+23 988

3 - six months 592431 643429 471

For the entire period 12,7443 667431 1307

Cold housing method

0-3 months 720418 782418 1048

3 six months 608228 661425 450

For the entire period 1328434 726128 1340

Analysis of the data in Table 1 shows the superiority of
the heifers kept using the cold housing method in terms
of growth. At the age of one month, the difference was
small and not veracious - 1.6 kg. However, the difference
increased further, and reached 5.1 kg at the age of two
months with p < 0.001, 8.7 kg at the age of threc months
with p < 0.001, and 103 kg at the end of the preweaning
period with P <0.01

Foramore complete analysis, the absolute, the relative and
the average daily live weight gain was calculated over the

related changes in the live weight of the calves during the preweaning period with different keeping

Traditional method Cold housing method  Difference between cold and traditional methods+

402
+16
451
487
+10.4
+133
+103

growing periods for the two groups of heifers (Tabl

Table 3: Economic cfficiency of the calves keeping
methods.

Indicator Traditional Cold hous-
method  ing method

Number of animals at the beginning 14 14

of the experiment

Number of animals at the end of 12 14

the experiment

Absolute gain per animal, kg 1227 1328

Average daily gain. g 667 726

‘The cost of 1 kg of live weight gain, 705.16  657.92

tenge

The sales price per 1 kgoflive 1,000 1,000.0

weight, tenge

‘The total cost of the weight gain, ~ 86.523.13 8737178

tenge

‘The total cost of sales, tenge 1227000 1328000

Profit, tenge 36.176.87 4542822

Profit margin, % 48 520

Comparing the weight gain of heifers grown using
different technologies during the preweaning period. it
should be noted that the absolute and the average daily live
weight gain is higher in the heifers grown using the cold
housing method. The average daily gain in this group over
the entire period of growth was higher by 59 g. or 8.8 %,
and amounted to 726 g, whercas in the group grown using
the traditional technology. it was 667 . The heifers grown
using the cold housing method were superior to their peers
grown using the traditional technology in terms of growing
intensity over the entire period. Their relative growth rate
was higher by 3.3 % than that in the first group

Calculation of the economic efficiency of the calves keeping
technology was performed with regard to the cost per | kg
of live weight gain at the farm and sales prices from the
data in the annual report. Table 3.The calculation was made
for one animal and with regard to the live weight gain
‘The data in Table 3 show that the heifers grown using the
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cold housing method grew more intensively, had higher
live weight, and weight gain at the end of the preweaning
period; their préfitability was higher by £0.2 %.

DISCUSSION

To increase the production of livestock products and
improve their quality. it is necessary to preserve as many
newborn calves as possible. In the “Turar” farm, the method
of year-round growing of calves in individual houses in
open areas was introduced to the production

“The method of cold growing of calves s widely used in the
Orenburg region. According to G.1. Belkov (Belkov. 1989),
iin this region, up to 300 thousand calves arc raised annually
using this technology in the winter and summer periods.

These results from the scientific and cconomic experiments
indicate that the heifers using the cold housing method
grow faster, and arc less prone to gastrointestinal and
respiratory infections (Klyuev and Karelin, 1987: Babich
and Ovchinnikov, 2017). In our research, comparing the
weight gain of the heifers kept in different conditions,
it should be noted that during the growing period from
birth to three months of age, the absolute and the average
daily live weight gain was greater in the animals grown
using the cold housing method by 8.5 kg and by 92 g.
respectively. which is consistent with the data about
growing replacement young stock at low temperatures in
the Tyumen region (Ivanova and Volynkina, 2017; Richard
ctal., 1988; Bates and Anderson, 1984).

Similar results were obtained in Eastern Siberia, where the
average daily gain in live weight of calves grown using the
cold method was higher at the age of 60 days by 20.4%
and at the age of 60-180 days by 10.8%, as compared
to the traditional technology (Kashin and Kolesnikova,
2017). At the collective farm named after the Petrovs in
the Kabardino-Balkar Republic. it was also noted that by
the end of the preweaning period. the heifers grown by the
cold method outperformed their peers grown in premises
in terms of live weight by 12.6 kg, or 8.0%. They also
demonstrated the formation of high immunity to discases
(Ulimbashev and Tarchokova, 2017)

In Hungary, the specialists of the Research Institute
for Animal Breeding, Nutrition and Meat Science in
Herceghalom conducted a comparative experiment
on growing calves in the open air and indoors during
the summer and winter periods. The results of the
experiment allowed the researchers to recommend the
method of growing young stock in the open air for
widespread introduction to production (Kleimenov and
Kleimenov, 1989; Daenicke, 1985).
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Thus, the results obtained in the course of the research
indicate that heifers, grown using the cold muwthod.
grow more intensively and suffer less gastrointestinal and
respiratory diseases.

CONCLUSIONS

The disadvantage of the cold housing method of keeping
calves during the preweaning period is an increased
consumption of bedding and forage. However, the
advantages are significant including absence of high
expenses for building recreation facilities, natural
ventilation and ultraviolet irradiation, case of cleaningand
disinfection, possibility of fast relocation of individual huts,
calves quickly adapt after relocation and are more resistant
to respiratory and gastrointestinal discases.
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Baonu E.A., KaHauaaT c.-X. HayK

JKaxcymbaii 2K.C., MaruCTp BeTepHHAPHBIX HayK
Mockanenko C.IL., BeTepHHAPHBIiH Bpau

TOO "CenbcKoX034HCTBeHHAS OIBITHAS CTAHIHA 3apedHoe”

3PPEKTHBHOCTH HCIIOJIb30BAHUA B ITIPOU3BOJICTBE CHCTEMBI
"VIIPABJIEHHE CTAZTOM"

AHHOTAIHS

PaccMOTpeH HpOLECC YNPABIeHHs CTAZOM B YCIOBHAX BHEJADEHHS IH(POBBIX CHCTEM B
celbckoe  Xo3giicTBO. Ha mpHMepe BeJeHHA MOIOYHOrO CKOTOBOJACTBA NPOAHATH3HPOBAHA
TepCIeKTHBHAA COBPeMEeHHas TeXHOIOTHA yNPaBIeHHs CTAJ0M, KOTOpas OCHOBBIBAeTCS Ha 06paGoTke
HH(bOPMAIIHH C HCTIOTH30BAHHEM KOMITBIOTEHEIX CHCTeM. ITpOBe/leH aHATH3 Pa3BHTHS TEXHOMOTHI B
MOJIOYHOM CKOTOBO/CTBE C H3/OKEHHeM CXeMbl ()YHKIIHOHHPOBAHHS CHCTEMBI YIIPaBIeHHS CTaZ0M,
TIPHHATHA pemel-mﬁ 10 YIPAaBJICHHIO MOJIOYHBIM CTaJ0M. VCTaHOB/IEHO, 4YTO HCIOIb30BAaHHE
9eKTPOHHOH HICHTH(HKAIMH KOPOB II03BOJIAET YYHTHIBATH HHIMBHIyalbHBI HAZoll MOJOKa,
(OPMHpOBATH IPYNNBl JKHBOTHBIX C Y4eTOM (DH3HOIOTHYECKOTO COCTOSHHS, OPIaHH30BBIBATH
TOPAZIOK IBIKEHHA B JOHIBHEIN 3al. ITOCTOAHHBIA KOHTPOINh 3/€KTPONPOBOJHOCTH MOJOKA C
ompeieieHHeM KOTHYECTBA COMATHYECKHX K/IeTOK TO3BOMIHIT CHH3HTh JaHHEI TOKa3aTelh Ha 69.8%.
Takoke CHCTEMA MOMEHTATHHO HH()OPMHPYeT 00 H3MEHeHHH KIHHHYECKOTo CTaTyca KOPOB I
TIPHHATHA pemel-mﬁ OTHOCHTEIIBHO KaXI0ro JKHBOTHOro. CremaH BBIBOZ O uenecooﬁpamocm
HCIOB30BAHHA JNEeKTPOHHBIX CHCTEM YIPaBleHHs B MOJOYHOM CKOTOBOACTBE B Ipolecce
1H(POBH3AIMH ar POIPOMBIIITEHHOT0 KOMILTEKCa.

Knrouesvie cro6a:  kpynuoiil  pozamviii  CKOM, UHDOPMAuA, ynpaeneHue  cmaoom,
NPOOYKIMUBHOCIb, 3NEKMPOHHYIE OAIYUKI, MOHUNOPUHZ, POZPAMMHOe 0Gecneventie, JoUToHbIIl 3a.

BBE)‘.[EHHQ. Pa3BHTHE CeIbCKOX03AHCTBEHHOTO TIPOH3BO/ICTBA B HACTOMAIIEE BPEMA JIBHAKETCHA
IyTeM BHeJPeHHs aBTOMATH3HPOBAHHA H KOMIBIOTepH3alHH. K TAKOH MHHOBAIHH CleJyeT OTHeCTH
9MeKTPOHHYI0 CHCTeMY VOpaBIeHHS CTagoM. B HacTosmlee BpeMs IOCTOSHHO HaGIIONaeTcs
COBEPIICHCTBOBAHHE JAHHOH TEXHOIOTHH, MHOTHE MPOHM3BOIHTENTH MOTOKA 3aHHTEDECOBAHBI B e&
TIPHOGPETEHHH, HO BCEro 3-5 % MOIOUHO-TOBAPHBIX (epM KasaxcTaHa BBeTH KOMIUIEKCHYIO CHCTEMY
ABTOMATH3aIlHH TI0 YNpaB/IeHHio cTagoMm [1, 2, 3].

llﬂﬂ BEJIEHHsA MOJIOYHOTO CKOTOBOJCTBA HAa BBICOKOM YDOBHE B HACTOAIEE BpeMs, YTOGE
OHO GBUIO NEpCIeKTHBHBIM H DEHTAa0elbHBIM HYKHO YUHTHIBATH BCe BHENIHHe (JaKTOPEI H BeCTH
HX KOHTpomb. [ITaHHpOBAaHHe H MOHHTODHHI BeJI€HHs IPOH3BOJCTBEHHOI JeATeTBHOCTH, aHATH3
BOCTIPOH3BOJICTBA TIOTONIOBBA, KOHTPOTh 32 KOPMIEHHEM H 3[0POBhEM JKHBOTHEIX BCE 3T0
moapo6Has HHGOPMAITHS, TOTydeHHAs H3 HaJeXKHBIX HCTOUHHKOB. Bce JAHHEIE aHATH3HPYIOTCH
H 3aTeM COGHpAIOTCA B YCTAHOBIEHHYI0 CHCTeMY YNpaBleHHS CTagoM. VICoih30BaHHe TaKOro
TOAX0JAa TIO3BOJHT MPHHATH MPABHIBHBIE TNPOH3BOACTBEHHBIC DPEIICHHA H BBINOIHATE HX
CBOEBPeMEHHO [4, 5, 6].

HauGornee BaXKHBIMH dIeMEHTAMH CHCTEMHOTO IOIXOJa IO PAIHOHATEHOMY YNPABIeHHIO
CTaZloM BKITIOYAIOT B Ce0f H3rOTABIHBAEMBIe II0 HHIMBHIYATbHOMY TPeGOBAHHIO CHCTEMBI
YOpaBTeHHsA JOeHHeM, TOUHBIM DACMO3HABAHHEM JKHBOTHBIX, aBTOMATHUECKOH pa3ladueil KOPMOB,
COPTHPOBKOT JKHBOTHEIX H aBTOMATHUECKHM OTIpe/leTTeHHeM TT0T0BOiT 0X0TH [7, 8].

CaMBIM  OCHOBHBIM 37€MEHTOM CHCTeMBI SBIAeTCS MPOTpaMMHOE —OOecrevueHHe IO
yhpasneHHI0 cTajgoM. ®DepMep MOMEHTATbHO MOTydaeTe KOMIIEKCHYIO KapTHHY O MOIOYHOHR
NPONYKTHBHOCTH H TOBEJEHHH KakIOH O0HHON KOPOBRL CHCTeMa, HCIONB3yS NPOrpaMMHOE
obecreueHHe MpPeOCTABIAET caMble MOJPOGHBIE NaHHBIE 06 YOAX, IUIOJOBHTOCTH, 30POBbE H
KOPMJIEHHH BCETO MOJIOYHOTO CTaja.

Hamuure W 3HAHHE ONpeeNeHHBIX MOKa3aTelelf MO KakIOMy JKHBOTHOMY, OTAelbHOM
Tpymme KOPOB H UETOMY CTaiy COCTABIAIT OCHOBY eKeTHEBHOH efATeTbHOCTH MOJTOUHOM
depmbl.  CrenoBaTensHO, HaGNMIOZeHHe 3a COCTOSHHEM 370POBRS  KOpPOB Bcerja Gyaer
TiepBoOYepe IHOl 3a1adeil. He3aBHCHMO OT YpOBHSA 3((heKTHBHOI JeATeTbHOCTH X03siCTBa GOIBIIOi
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CHeKTp (YHKIMH MOHHTOPHHTa H TPEBOKHBIX ONOBEMIEHHH II03BONAET ONpENeNATh CIOCOGH!
yIyulleHHs IIOKa3aTelelf IPOHM3BOJACTBA, a TakKe OOeCIeUMBATh HHIHMBHAyaNbHBII yXOa 3a
KaXXIBIM OTJeIbHBIM JKHBOTHEIM [9, 10].

Tlenplo HCCTIEIOBAHHH SBIATOCH IPOAHATH3HPOBATh >(P(EKTHBHOCTh HCIOTH30BAHHA B
TIPOH3BOJICTBE CHCTEMBI YIIPABIEHHS CTATOM.

MaTepHa 1 H MeTOAHKA HccIefoBaHMil. MccienoBanus GBITH mpoBefeHEl B TOO "Typap"
®ezopoBckoro paifoHa KocTaHaiickoif 061acTH B 2019 rofy, B KOTODOM YCTaHOBIEHAa COBPEMEHHOe
TIPOrpaMMHOe oGecriedeHHe II0 YIpaBIeH o cTagoM DairyPlan.

PesyIbTaThl MCCIeJOBAHHMI M HX oOcyxaenme. IIporpaMMHOe oGecIedeHHe IO
YIPaBIEHHIO CTAZOM — 3TO ABTOMATH3HPOBAHHBI KOMIITEKC, HO3BOISMIONIHI COGHPATh H 0606mmIATh
HHQOPMAITHIO O COCTOSHHH KaXIOTO JKHBOTHOTO B OJHY OOIIyI0 KOMIBIOTEpHYIO cHCTeMy. basa
T03BOJIAET TOMYYaTh H BECTH KOHTPOIIb IO BCEM IIOKA3aTEIAM H B ONpeIeleHHbIH MOMEHT IIPHHHMATh
H BBITIONHATH BAXKHBIE IPOH3BOICTBEHHBIE 3aAHHS H PeIIeHHs.

TIporpaMMHOe ~ OOecIIeueHHe II0 YIPABIEHHIO CTaJoM IPHBA3aHO K JOHIBHOMY
00OpYZIOBaHHIO, Tak KaK JaHHble HPHOOPHI SBIAETCS CBA3YIONIHM 3BEHOM B TEXHOIOTHH
TIPOH3BOJICTBA MONOKA — BeJh HMEHHO CIOIa IIOCTYIIAeT, COOHpAeTCs, OGHOBIAETCA H 3alHCHIBACTCS
HHQOPMAITHA O MOTOYHOIT IPOIYKTHBHOCTH, KaUeCTBEHHBIX IOKA3aTe X MOIOKA, BOCPOH3BOJICTBE,
(H3HOIOTHYECKOM COCTOSHHH KaXKIO0T 0 JKHBOTHOTO.

B TOO «Typap» IIporpaMMHOe obecleueHHe CHCTEMBl YIPABIEeHHA CTaZoM BKIIOYaeT
CTIeIyIOIIHe 3eMeHTHI, OTPaKeHHbIe Ha PHCYHKe 1:

— Ipoueccop H 060pyI0BaHHE 110 YIPaBIeHHIO;

— 060pyIOBaHHe 110 HASHTH(OHKAIIHH JKHBOTHBIX

— 060pyI0BaHHE II0 YUeTy H 3aImiceii yI0eB MOIOKa;

— 060pyI0BaHHE II0 MOHHTOPHHTY CTAaTyca KOPOB;

— OPOrpaMMHOe 0GecTIeueH e 110 YIPABIEeHHIO CTaI0M;

— 060pyI0BaHHE IO OPTAHH3AIHH JABIDKEHHS KOPOB Ha TEPPHTOPHH (epMEI.

PHCYHOK 1 — OYHKIHOHHPOBAHHE POrPAMMHOT0 0GecleyeH s 10 YIPaBIeHHIO CTaToM

OCHOBHBIM 31eMEHTOM CHCTeMSBI SBIeTCS IMPOrpaMMHOe oGecledeHHe. B Gase JaHHEIX Ha
Kak/0e JKMBOTHOE COCTAaBIEHBl H BeIyTCAd KAapTOUKH, CIEIHATHCTBl XO34HCTBA BBOIAT BCIO
HeoOXOJHMYI0 HH(POPMAIIHIO O JKHBOTHOM: DEXHM CBOSBDEMEHHOTO KODMIEHHs, COCTOSHHE
37I0POBBS, CTENBFHOCTS, 3aMyCK, OTeNl, OCEMEeHeHHe, PeKTalbHOe HCCIIeI0BaHHe, II0Ka3aTeIH KauecTsa
MOIIOKA H IpyTHe (GH3HOIOTHYECKHE H IIPOH3BOICTBEHHEIE JaHHBIE.

Jlna HAeHTHOHKAIMH JKHBOTHBIX HCIOJIb30BATHCh PECIIOHJEPH — UHIEI Ha KOHEYHOCTH —
TIOBSA3Ka HAa HOTE C JATYHKOM.
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PecnioHaep NpeACTaBIAT COGOl MeKTPOHHYIO HASHTHQHKAIHOHHYIO KAapPTOUKy KOPOBEL, TO
€CTh pACNO3HAeT JKHBOTHOE IIDH BXOJe B JOMIBHEIA 3al, Ie YCTAHABIHMBAIOTCA AHTEHHEL
TIpe/ICTABICHHEIe HA PHCYHKe 2.

PucyHok 2 — CUHTBIBAIOIIas aHTEHHA

O6majas JaHHOHM HH)OPMAIHel, IPOrpaMMHOe OOecIledeHHe CHCTeMBI «YTIPaBIeHHT
CTaZoM» YUHTHIBAET yOH MONOKA HEIHBHIYATbHO, HAIIPABIIAL KOPOBY B CBOKO IPYIITY HIH B CEKITHIO
[ nederns. IIporpaMMHOe oGecriedeH e CHCTEMB! «YTIPaBlIeHHe CTAZoM» B X03AHCTBE COCTOHT H3
KOHTPOIITEPOB JOHIBHOTO MeCTa, CUETIHKOB MOIOKA H SIEKTPOHHBIX IyIbCATOPOB, H300paKeHHBIX
Ha DHCYHKe 3.

PucyHOK 3 — JToHIbHOE MECTO, CIETYHK MOJIOKA H 3eKTPOHHEIH IyIhcaTop

KopoBsl c)OPMHEPOBAHEI B TPYIIIBI C YUeTOM (QH3HOTOTHIECKOTO COCTOSHHSA, T.e. JaThl OTela
H pa3MelleHbl B CeKIHAX: 1 rpymma — 1-2 MecdI Iocie oTena, 2 Tpymma — 2-6 Mecsll Tocie oTena,
3 rpynma — 6-8 MecsI] oclle OTela, 4 TPYIIIa — KOPOBEI IIEPBOT0 OTela B IePHOJ Pa3zios, 5 rpymma —
BBICOKOTIPOIYKTHBHEIE JKHBOTHEIE, 6 TPYIIIIa — KHBOTHbIE HA JeUeHHH. JIBIUKeHHe KOPOB Ha JOeHHe
YHOPAIOUEHHO M OpPTaHH30BAHO CJIEAyIOIHM 00pa3oM: B IIePBYI0 ouepelh JOAT HOBOTENbHBIX
JKHBOTHBIX, Jalee OcoOelf TepBO IOTOBHHEI JAKTAIHMH, 3aTeM BTODOil IOTOBHHBI JAKTalMH H B
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TIOCIeHIOI0 ~ Odepess

BBICOKONIPOAYKTHBHEIX. KODOB IIepBOro  oTerna

H HOBOTEIBHBIX

JI0AT TPeXKpaTHO. YTpeHHee JO€HHe HauHHaeTca B 6.00 9acoB yTpa BCErO JOHHOIO IOrOTOBBA,
B 12.00 9acoB MPOBOJAT JO€HHE TOIBKO KHBOTHEIX C TPeXPa3oBBIM J0eHHeM H B 18.00 yacoB Bcero
JIOHHOT0 TI0ronoBbs. J{oeH e KOPOB NPOBOIAT B CHELHATEHOM JOHIBHOM 3aiTe «Kapycemby.

JIaHHBIE O MPOIYKTHBHOCTH aBTOMATHUECKH PETHCTPHPYIOTCS B IPOrPaMMe H OTPaXAIOTCA B
KapTodke BO BKIazKe «MOTOKO», PHCYHOK 4.
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PucyHOK 4 — BK1azgka «MOoIOKo»

Bo BpeMs KaX/I0TO JOSHHs CHCTeMa IIPOBOJHT H3MepeHHe KOITHIeCTBA HaTOSHHOr0 MONIOKa H
3IeKTPONPOBOTHOCTh. FI3BECTHO, UTO 3IEKTPONPOBOJHOCTh HAXOJHTCS B IPAMOIl 3aBHCHMOCTH C
KOITHIECTBOM COMATHUECKHX KIeTOK B 1 MI' MOTOKe H eclH IpH ydeTe MepBoil MOPIHH MOTOKa
YCTaHOB/IEHA TIOBHIIIEHHAS SeKTPONPOBOJHOCTE, TO Ha AHCIUIee HOMep JAHHOI KOPOBHI BKIIOYAETCS
TIpeyTpeIuTenbHOH QyHKIHell — MHTaHHe KPAaCHBIMH OTOHBKaMH. CHCTeMa «YIpaBIIeHHe CTaZoM»
BCIO HH(OPMAIIHIO O IpPEBBIIEHHH JONYCTHMBIX YPOBHEH H3MEHEHHs >IeKTPONPOBOJHOCTH HIIH
MOIIOYHOI! IPOJYKTHBHOCTH YUHTHIBAET B IIPOTPAMMe OT/EIBHBIM IIOTeM.

Ji1s TOATBEp)XIEHHA NOCTOBEPHOCTH MpEAyNpeIHTeTbHEIX CHTHAIOB O IOBHIIIEHHOMN
3IeKTPONPOBOTHOCTH MOJTOKA HHAHBHAyalbHO MPOBEINH aHATH3 KOTHYECTBEHHOTO OMNpeeNeHHsT
COMATHYECKHX KIETOK B MONOKe KOPOB (PHCYHOK 5).

1200
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PHCYHOK 5 — JIUHAMIKA H3MEeHEHHs KOTHYeCTBA COMATHUYECKHX K/IeTOK 3a IIePHOJ HAYYHBIX
HCCITeJOBAaHHIL, THIC. e./M1 (JaHHEIe 2019 roma)

17




image9.jpeg




image107.jpeg
Man wapyawbuibiFel OHIMAEPIH OHAIPY TEXHONOIUACHI

CBOEBPEMEHHO NPHHATHIE PElIeHHs CIEHATHCTAMH BeTeDHHAPHON CIYKOBI IO IIeUEHHIO
JKHBOTHBIX TTO3BOJIMITH CHH3HTB JaHHEI 1MoKasatens ¢ 1059 TeIc. ex./mi 1o 319 ThIC. e1./MJI, 9TO Ha
PHCYHKe 10 HaIIIsIHO OTOGPaKeHo.

OCHOBHBIMH TIONIe3HEIMH IIOKA3aTelAMH IPH H3YUYeHHH S(pQEeKTHBHOCTH HCIOIB30BAHHA B
TIPOH3BOJICTBE CHCTEME! «YTIpARIeHHe CTAIOM» SBIAETCA aHAIH3 OTYeTa MOTOYHOMH IPOIYKTHBHOCTH
B IIPOTpaMMe, a TaKiKe KaueCTBeHHbIE IIOKa3aTellH MOJIOKa (TaGmia 1).

TaGmuma 1 — IToka3aTelH MOTOYHO}T IPOIYKTHBHOCTH KOPOB B pa3pese IPYIIT

ITTokasaTenn
CYTOUHBIH yIoH KOIIHYECTBO
MaccoBas | MaccoBas
Tpymma B CpeJHEM COMATHYECKHX
Jons Joms
Ha 1 ronoBy N o o KIITOK, THIC.
JkHpa, % Genka, %
10 TPYIIIe, KI' eq1./MIT
1 Tpymma - 1-2 mecm nocre 31.4£1.4 3,65£0,02 | 3,2840,03 276221
orena (n=108)
2 Tpymma — 2-6 Mecan mocre 19.241.8 3794002 | 3,24+0,02 577418
orena (n=180)
3 rpymma — 6-8 wecan mocre 8,5£1.6 3,85£0,01 | 3,26:0,02 495225
orena (n=144)
4 Tpymma — KODOBEL IEpBOTO 29,314 3.6820,02 | 3,2320,01 255222
oTela B IlepHoJ pa3jos (n=180)
5 Tpymmna - BBICOKO-
TPOAYKTHBHEIE JKHBOTHBIE 38,2421 3,61+0,01 3,26+0,01 349+17
(n=144)
6 Tpymma — OKHBOTHEE Ha MOIIOKO CJIAHBAETCS OTAENBHO, IPOXOIHT TePMHUIECKYIO
nedeHHH (n=48) 06paGoTKy H BEIIIAHBAeTCs GBIYKAM Ha OTKOpMe

CHCTeMa YIpaBlIeHHs CTaIOM YCTAHOBIEHA KaK aBTOHOMHAs CHCTeMa Ha pabouil mpouecc —
JIOEHHe H BKTIOYAeT B ce6s: KOHTPOJIIePHl JOMIHHOTO MeCTa C HHIHBHIYaTbHBIM CYETIHKOM MOIIOKA.
KaxJ0e MecTo B CHCTeMe yIPAaBIAeTCS OTAENBHO OT APYTHX MeCT. L[eHTp CHCTEMBI COCTOHT H3
TOIIOBHOTO KOMIIBIOTEpA, UTO II03BOJAET CIENHATHCTAM XO3SHCTBA HCIOIB30BATh HH(MOPMAIHIO
CHCTEMSI.

TIpoBefieHHAas OLeHKAa S(QQEKTHBHOCTH HCIONb30BAHHA B IPOH3BONCTBE  CHCTEMBI
«YTIpaBleHHe CTaJOM» IOKa3ala, YTO BCA PaGOTAa OCHOBAHA HA AaBTOMATHYECKOH MHIHBHIYaIbHOH
HAeHTHOHKAIHH JKHBOTHBIX, 3aHECEHHH JIaHHEIX B TOJIOBHOI KOMIBIOTEp, aHAMH3e HH()OPMAIHH H
TPHHATHH peIeHHH HA OCHOBE TONYYeHHBIX MJAHHBIX. ABTOMATHYECKAs HICHTHOHKAIHL
OCYIIeCTBIIAETCA 3a CUeT PEeCIOHIEPOB, KOTOPHIE 3aKpeIlTeHB! Ha IepejHeil HIDKHEH KOHEYHOCTH
KaXZoif KOPOBEI. B MOMEHT, KOIJa JXHBOTHOE 3aHHMaeT CBOE JOHIbHOE MeCTO, C PecIoHIepa
CUHTEIBAeTCA HHYOPMAIHA O HOMepe KHBOTHOTO H JaHHBIE 3aHOCATCS O MOIOYHOH IIPOJYKTHBHOCTH
32 (akTHUecKoe JOeHHe. ECIH IPOHMCXONHT pe3Koe H3MeHeHHe IIOKa3aTeledf, TO CHCTeMa
ABTOMATHYeCKH HH(OPMHPYeT O TOM, YTO K JAaHHOMY JKHBOTHOMY TpeOyeTcs MOBBIIIEHHOe
BHHMaHHe. OCHOBBIBAACH HA IONyYeHHOH HH(OPMAIMH, CIIIHATHCTBl XO3fiICTBA NPHHHMAIOT
KOHKDETHBIE PellleHHs OTHOCHTETBHO NAHHOTO JKHBOTHOTO. IIPH BBIGBITHH KOPOBEL €& DeCIIOHIep
HCIIONB3YeTCs UL APYTOTO XKHBOTHOTO.

TakuM oGpa3oM, IIPOrpaMMHOe OOecIledeHHe CHCTeMBl «YIpaBIeHHe cTagomM» B TOO
«Typap» TpPHBA3AHO K JOHIPHOMY OOODYIOBAHHIO, B KOTOPOM COOHpAeTcsi, OGHOBIAETCS H
3aIHCHIBAeTCA HHOOPMAIHA O MOIOYHOI IIPOXYKTHBHOCTH, BOCIPOH3BOJCTBE, (H3HOIOTHYECKOM
COCTOSIHHH Ka)(IOTO JKHBOTHOTO. AHAIH3 C HCIIONH30BAHHEM CHCTEMBI «YTIDaBIeHHe CTaZOM» BCeX
TONyYeHHBIX JaHHBIX TO3BOTHI CBOEBPEMEHHO IPHHHMATh ONTHMAIBHble PeIIeHHd, Kak LT
OTJeNBHOTO JKHBOTHOTO, Tak H NS BCETO CTaja B IeTOM.
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TYUIH

AYBIUT MapyanibUTBIFBIH MTHGPIAHABIPY aACHHIAFE! MATIE! Gackapy MPOIeci Kapac THIPLUTA/IbL.
KoMIboTepITiK TeXHOMOrHAHE! KOIaHA OTHIPHII, aKIApaTThl OHAEyTe HeTi3lereH MepCHeKTHBATBIK
HMHHOBAIMANBIK JaMy CYTTi Mal IApyallbUIBEBl HHIYCTPHACH! MBICATBIHAA TangaHamsl. CYTTI Mal
IIAPYAIIBUTEIFRIHBIH TEXHOIOTHANBIK JaMy TeHIeHIHATAPHIH Tanjgay HerisiHae TaGBIHIBI GacKapy
Kyiteci JkoHe oTapiBl Gackapy Typambl IIeINiM KaGbUTJay CHIIATTATFAH. CHBIPIAPABI SMEKTPOHIB
ColfKeCTeHIPYAi KONJaHy KeKe CYT INBIFRIMIBUIBIFBIH eCellke amyFa, (H3HONOTHAIBIK JKAFIailTel
ecKepe OTBIDHII, JKaHyaplaap TOGBIH KypyFa jKoHe cayy GelMeciHe Ty TOpTiGiH YifBIMIacTBIpyFa
MYMKiHZiK GepeTiHAiri aHBIKTanael. COMATTBIH JKaCyIIaTaphIHBIH CaHBIH aHBIKTayMeH CYTTiH 31eKTp
OTKI3TiITIriH YHeMi GaKbllay GyI KepceTKimTi 69.8% TeMeHIeTyre MyMKiHIik Gepni. CoHIai-aK,
Kyife op JKaHyapra KATBICTBI IIeINM KaGBUITAy YIIH CHBIPTApIBIH KIHHHKATBIK JKAFIAaHBIHBIH
e3repreHi Typalsl GipaeH Xabapmaiibl. ATpOeHePKICINTiK KelleHAi IH(pPIAHIBIPY Ke3iHAe CYTTi
TaGBIHAAP/bI GACKAPYIBIH MK TPOH/IBI XKYHeCiH KOIIaHy YCHIHBLTAIBL.

RESUME

The herd management process in the context of digitalization of agriculture is considered.
A promising innovative development based on information processing using computer technology is
analyzed on the example of the dairy cattle breeding industry. Based on the analysis of technological
development trends in dairy cattle breeding, a herd management system and decision making on dairy
herd management are described. It has been established that the use of electronic identification of
cows allows one to take into account individual milk yield, form groups of animals taking into account
the physiological state, and organize the order of movement to the milking parlor. Constant monitoring
of the electrical conductivity of milk with the determination of the number of somatic cells allowed to
reduce this indicator by 69.8%. The system also instantly informs about the change in the clinical
status of cows for making decisions regarding each animal. It is concluded that it is advisable to use an
electronic dairy herd management system in the digitalization of the agro-industrial complex.
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ABSTRACT

In assessing dairy cows, both quantitative and technological milk properties are important. The contents of dry
matter and nonfat milk solids determine the nutritional value of milk and its consumption for obtaining dairy
products. In the scientific and economic experiment, the technological properties of the milk from the Holstein
and black-motley cows with various levels of milk productivity were comparatively analyzed. By the results of the
studies, it has been found that with a high level of milk productivity, the milk of the Holstein cows contained less
dry matter by 12.4 %, and the milk of black-motley cows contained less dry matter by 10.9 %. Increasing the
content of dry matter has resulted in overall increasing the content of fat and protein to 93.0 % and 87.1 %,
respectively. A predominantly positive correlation between the milk components has been found. For cheese-
making, cow milk with higher concentration of dry matter is the most valuable. The sale of the milk by its dry
matter content allows an economy to obtain more revenue by 1,237.8 tenges for the Holstein breed and by 766.2
tenges for the black-motley breed.

Keywords: Holstein breed; black-motley breed; milk productivity; fat; protein; lactose; nonfat milk solids; dry
matter; casein; whey proteins; economic efficiency.
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INTRODUCTION

Along with the task of increasing milk productivity, modern cattle breeding is facing the task of
substantially improving milk quality, which means a combination of various properties, depending on the purpose
(Babich et al., 2019; Babich, Ovchinnikova, Safronova, 2019). In particular, ensuring the nutritional value of
foodstuffs requires increasing the share of animal proteins, where a significant role is played by the milk protein,
which has high biological value (Safronova et al., 2017; Babich et al., 2016). Milk proteins enter the human
organism with milk, dairy products, and cheese. This causes redistribution in the structure of the use of milk,
namely, the share of the milk consumed fresh andthe one processed into butter and condensed milk reduces,
while the share of the milk processed into cheese increases. This has brought forward new demands to the milk
quality and to increasing the content of all the components of dry matter, especially protein (cole et al., 2014;
Adamczyk et al., 2017; Holroyd et al., 2002).

In the breeding work with dairy cattle, mainly the milk yield and the fat content in the milk have been
taken into account for a long time. However, such an approach, given the modern requirements for the product
quality, does not allow a comprehensive in-depth assessment of milk productivity. Therefore, the traditional
traits of the dairy cattle breeding have been recently supplemented with the content of milk, protein, lactose,
nonfat milk solids (NFMS), dry matter, and the total content of fat and protein (De Jong, 2000; Bastin et al., 2020;
Pimentel et al., 2011, Wang et al. 2017).

MATERIALS AND METHODS

The scientific and economic experiment was performed at the Olzha Ak Kuduk LLC in the Kostanay
district of the Kostanay region of the Republic of Kazakhstan in 2019 — 2020. The studies were performed on the
animals of the Holstein and black-motley breeds. Two groups of cows with 10 cows of each breed in each group
were formed. The groups were formed according to the milk yield and the content of dry matter in the milk.

The milk productivity was assessed every month during the lactation period individually for each cow by
the results of check milking. The contents of dry matter, fat, protein, lactose, and NFMS were determined every
month in the mean daily milk sample on an InfraMilk infrared analyzer.

Using the method of the Lenin All-Union Academy of Agricultural Sciences (VASHNIL) (Udovenko, 1980),
the economic efficiency was calculated.

All the experimental animals were kept in the same conditions consistent with the zoohygienic and
zootechnical requirements.

The results of the research were processed using the method of variance analysis in the Excel application
of the Microsoft Office software package (Microsoft, USA).

July - August 2020 RJPBCS 7(4) Page No. 2




image112.jpeg
ISSN: 0975-8585

LITERATURE REVIEW

Currently, when the economic and social conditions in the agricultural production have fundamentally
changed, real opportunities are opening up for the accelerated intensification of dairy cattle breeding.

The basis for increasing the efficiency of dairy cattle breeding and improving the productive qualities is
improving the breeding work. The analysis of the previous stages of the work showed the gradually increasing
intensification pace which had been primarily caused by the introduction of the new biotechnological methods,
the population genetics, and the use of the best world's gene pool of the dairy breeds.

In the leading countries, the intensification of dairy cattle breeding is ensured by increasing the
population of highly productive breeds, especially the Holstein one. Conditions are created for the maximum
possible introduction and long-term use of the genotype. The high productivity of the cows and improving their
reproductive abilities and long-term economic use are achieved only through the full-fledged feeding and
balancing of the diets in terms of the content of all the necessary nutrition elements, creating comfortable
conditions for the animals, and high-productive work of the personnel. As a rule, on average, highly productive
animals give better offsprings characterized by the growth and development energy, and, finally, valuable dairy
traits.

For the Holstein breed, J. Philipssson (Philipsson, Eriksson, 2003) found that increasing the weight by 100
pounds resulted in increasing the content of milk fat by 20 pounds, while A. Przepiora (Przepiora, Krajewsky,
Pietzak, 2002) found that increasing the live weight of the Ayrshire, Jersey, and Holstein cows by 100 pounds
increased the content of milk fat by 14 — 22 pounds a year. Foreign scientists V. Raden (2002), P.
Bizozowski(2001), F. Camp (2000) and others found in their studies that larger cows featured lower milk yields.

In assessing the productive qualities of the dairy cows, the following features were used: the milk yield
obtained over 305 days of lactation, the peak daily milk yield, the uniformity of lactation, the milk flow intensity,
the completeness of milking, and the content of fat, protein, and NFMS (Yesbolova, Maciejczcak, 2012; Babich,
Ovchinnikova, Ovchinnikov, 2018; Babich, 2018).

The comparative assessment of themilk productivity of the purebred black-motley and crossbred
Holstein cows bred in the South Urals and Northern Kazakhstan showed the superiority of the black-motley breed
over the half-blood crosses in terms of the milk yield by 233 and 150 kg, and in terms of the weight ratios of fat
and protein in the milk — by 0.12 and 0.37 %, and 0.06 and 0.26 %, respectively (Babich, Ovchinnikova, 2016;
2017). The Holstein cows were superior to their purebred black-motley peers in terms of the milk yield by 0.8 —
10.3 %, in terms of the milk fat yield — by 3.3 = 15.7 %, and in terms of the milk protein yield — by 2.9 = 12.0%
(Brel-Kisseleva, Safronova, 2017).

In the favorable environmental conditions, milk composition and properties depend on the genotypic
characteristics of the organism, and the heritability estimates between the main milk components allow breeding
following these characteristics.

RESULTS AND DISCUSSION
With the overall high milk productivity (4,469 — 5,901 kg), the Holstein and black-motley cows, the milk
of which contained less dry matter (groups Il and IV), were characterized by higher milk yields, compared to their
peers in groups | and Ill (12.4 % for the Holstein breed, and 10.9 % for the black-motley breed, respectively),
Table 1.

Table 1:Milk productivity and composition

Indicator The Holstein breed ] The black-motley breed

Group

| Il 1] v
The milk yield, kg 5,167 5,901 4,469 5,018
Dry matter, % 12.92 1235 13.35 12.65
Fat, % 4.08 3.71 4.41 391
Protein, % 3.39 3.23 3.43 3.32
Lactose, % 4.58 4.55 4.58 4.56
Fat + protein, % 7.47 6.94 7.84 7.23
NFMS, % 8.84 8.64 8.94 8.74

The compared groups of cows of the same breed differed in the content of dry matter: the Holstein
breed — by 0.57 % (P > 0.95), the black-motley breed — by 0.7 % (P > 0.99). Higher milk saturation with dry
matter was accompanied by higher content of the other components, namely, fat, protein, and lactose. The
highest differences in the milk composition within the same breed were noted in terms of protein, fat, and the
total content of fat and protein (P> 0.95 — 0.99), lower and unreliable differences — in terms of NFMS, and the
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minimum differences — in terms of lactose. However, in the total increase of the dry matter content in the milk
(100%), the share of fat was 64.9 % (the Holstein cows) and 71.4 % (the black-motley cows), the share of protein
was 28.1 % and 15.7 %, the share of lactose — 5.3 % and 2.8 %, the share of total fat and protein — 93.0 % and
87.1%, and the share of NFMS — 35.1 % and 28.6 %, respectively. The above data showed that increasing the
share of dry matter was mainly due to the total increase in the content of fat and protein. This was also
confirmed by the established relationship between the studied productivity values of milk (Table 2).

Table 2: The correlation between the milk yield and milk composition

Indicator Group

| I 11} vV
Milk yield vs. dry matter -0.42 -0.74* -0.30 -0.51
Fatvs. dry matter +0.86 +0.90*** +0.84** +0.84**
Protein vs. dry matter +0.99*** +0.84** +0.32 +0.65*
Lactose vs. dry matter +0.20 +0.50 +0.17 +0.66**
Fat + protein vs. dry matter +0.96%** +0.97*** +0.90*** +0.96%**
NFMS vs. dry matter +0.85*%* +0.79** +0.40 +0.82**
Milk yield vs. fat -0.30 -0.63* -0.43 -0.13
Protein vs. fat +0.80** +0.59 -0.02 +0.23
Lactose vs. fat -0.24 +0.14 -0.19 +0.40
Fat + protein vs. fat +0.96%** +0.96%** +0.95%** +0.87***
NFMS vs fat +0.46 +0.45 -0.17 +0.37
Milk yield vs. protein -0.36 -0.64 -0.12 -0.79**
Lactose vs. protein +0.22 +0.53 -0.12 +0.24
Fat + protein vs. protein +0.94*** +0.79** +0.29 +0.68*
NFMS vs. protein +0.88*** +0.91*** +0.62 +0.86**
Milk yield vs. lactose -0.15 -0.45 - -0.26
Fat + protein vs. lactose -0.04 +0.29 -0.18 +0.42
NFMS vs. lactose +0.59 +0.83** +0.63* +0.70*
Milk yield vs. fat + protein -0.34 -0.70* -0.45 -0.50
NFMS vs. fat + protein +0.69 +0.65* +0.03 +0.71*
Milk yield vs. NFMS -0.42 -0.63* +0.18 -0.72*

* —P<0.05; ** — P <0.01; *** — P <0.001

A negative relationship was found between the milk yield and the content of the main milk components,
although this relationship differed in the magnitude and the level of reliability.

The analysis of the correlations between the milk components showed that they had a predominantly
positive value. Naturally, the most veracious relationship existed between the content of dry matter and other
milk components, mainly the content of fat and protein. There were different levels of relationship between the
content of fat and protein: it was reliable in group I, moderate in group I, virtually absent in group Ill, and weakly
positive in group IV. With that, the correlation between the content of fat and protein was significantly inferior to
the positive relationship between each of them (fat or protein) and the content of dry matter in the milk. The
relationship between the fat content and NFMS in the milk, although it differed in the cows in the experimental
groups by both the sign and the value, was not veracious. A weak negative or positive correlation existed
between the content of fat and that of protein with lactose.

Based on the observed nature of the relationship between the milk yield and the main milk components,
studying their total content in the milk yield per lactation is of great interest (Table 3).

Table 3: The total content of the main milk components, kg

Indicator The Holstein breed ‘ The black-motley breed

Group

| I 1] v
Dry matter 667.4 728.8 596.8 634.8
Fat 210.8 218.8 197.0 196.1
Protein 174.9 190.7 153.3 166.4
Lactose 236.9 268.3 204.5 229.1
Fat + protein 385.7 409.5 350.3 362.5
NFMS 456.7 510.0 399.8 438.8
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The experimental data showed that increasing the percentage of the studied milk components in the
milk from the cows in groups | and IIl did not compensate for decreasing their total amount. This was explained
by the lower yield from these cows, compared to the cows in groups Il and IV. However, the difference between
the cows in the experimental groups significantly reduced. For instance, while the difference in the milk yield
values from the Holstein cows was 12.4 %, the total content of dry matter decreased to 8.4 %, of fat —to 3.7 %,
of protein — to 8.3 %, and the total content of fat and protein — to 5.8 %. For the black-motley cows, these
values were 10.9 %, 6.0 %, 0.5 %, 7.9 %, and 3.4 %, respectively. This suggested that the absolute content of the
nutrients in the lactation milk yield was the most objective set of the cows' productive quality indicators. Along
with that, the cross-breed analysis showed that in the absence of a significant difference between the milk yields
and the milk composition, the advantage in terms of all the milk productivity parameters was with the Holstein
breed.

However, the milk characteristic as a food product and the raw material for processing may not be only
limited to its composition. This requires a more in-depth assessment of its qualities, including the technological
ones. In the study, the share of protein increased in the the milk with high content of dry matter due to increased
content of casein (Table 4). For instance, the share of casein in the total content of protein in the milk from the
cows in groups | and Il was 81.3 % and 83.9 %, respectively, compared to their peers in groups Il and IV — 77.5 %
and 81.9 %, the milk of which contained more whey proteins. This allowed considering the milk from the cows in
groups | and IIl more fit for cheese-making, which was confirmed by the shares of casein and whey proteins
(Table 4).

Table 4: The composition of protein in the milk from the Holstein and black-motley cows, %

Indicator The Holstein breed | The black-motley breed
Group

| 1] 1] v
Total protein, total 3.27 3.25 3.35 3.31
Including:
casein 2.66 2.52 2.81 2.71
whey proteins 0.61 0.73 0.54 0.60
% of total protein:
casein 81.3 77.5 83.9 81.9
whey proteins 18.7 22.5 16.1 18.1
Casein:
a- 44.38 44.03 44.89 44.62
B- 50.51 50.34 5151 50.97
V- 5.11 5.63 3.60 4.41
Whey proteins:
Immune globulins 19.91 22.45 19.59 21.27
a-lactoalbumin 20.45 18.74 18.30 17.33
B-lactoglobulin 57.35 56.11 59.19 57.67
serum albumin 2.29 2.70 2.92 3.73

The milk from the cows of both breeds with higher concentration of dry matter was characterized by
increased content of the a- and B-fractions of casein, which are the most valuable for cheese-making. It was due
to these fractions that the casein content increased in the milk from the cows in groups | and Ill. For cheese-
making, the composition of milk whey proteins is important, mainly the content of a-lactoalbumin and B-
lactoglobulin, the increased content of which was noted in the cow milk with higher content of dry matter. With
the statistical nonveracity of the differences between these values of the milk protein composition, some
advantage stayed with the black-motley breed.

The analysis of the technological characteristics of milk, such as the size and the weight of casein
micelles, the content and the composition of amino acids, and the physicochemical properties of the milk (the
duration of rennet clotting, the density and elasticity of the rennet clot, and the Ca and P levels) allowed
considering the milk from the cows in groups | and Ill with theincreased content of dry matter to be the most
biologically complete and suitable for cheese-making. Upon comparison of the breeds, the advantage stayed with
the black-motley breed. Better technological properties of such milk predetermined the higher relative yield of
cheese and lower consumption for obtaining a unit of its weight.

The results obtained after the comparative analysis of the economic efficiency of the production and
sales of the milk with various compositions are shown in Table 5.
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Table 5:The economic efficiency of milk production and sales

Indicator The Holstein breed | The black-motley breed

Group

| Il 1] \Y%

The prime cost of milk over

: 7,750 8,851 7,508 8,430
lactation, tenges

The sales value of the milk
with the basic fat content, 12,868 12,810 12,868 12,810
tenges

The profit from the sales of

) ) 6,015 5,443 5,360 4,380
milk equivalent to fat, tenges

The sales value of the milk
equivalent to dry matter, 13,455 14,692 12,031 12,797
tenges

The profit from the sales of
milk equivalent to dry 5,704 5,841 4,522 4,367
matter, tenges

For instance, for the Holstein breed, the payment for the milk based on the amount of milk fat per a
single cow from group Il would be greater by 529.2 tenges, compared to group |; based on the amount of dry
matter, this calculated difference would be 1,237.8 tenges; for the black-motley breed, these values would be
58.2 and 766.2 tenges, respectively. With that, the milk from the cows with high absolute yield of dry matter
(group Il of the Holstein cows and group IV of the black-motley cows) would be estimated by 708.6 and 824.4
tenges higher than if paid for by the content of fat alone. As a result, thepayment for the milk sold by its dry
matter content would allow an economy to get higher profits, and the state would not overpay for a product
inferior in the nutritional and technological qualities.

CONCLUSION
Thus, it has been found that the high level of milk productivity has an effect on the composition of the
milk from the Holstein and black-motley cows. A positive correlation has been found between the milk
components. Cow milk with higher concentration of dry matter is more fit for cheese-making. By selling the milk
by the content of dry matter, an economy would get more revenue by 766.2 — 1,237.8 tenges.
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Cadponosa O.C. — uzen VueHoro cosera, 3aB. NaGopatopueid arpOXHMHYECKHX
FEHETHYECKUX MCCIEI0BAHMH, KaHTHIAT CeIbCKOX03SHCTBEHHBIX HAYK.

TymekyGaesa C.A. — cekperapp V4eHOTO CcOBeTa, yueHSIi cexperapp  TOO
«CenbCcKOX03AHCTBEHHAS OIBITHAS CTAHIMA «3apednoey, KAHIHIAT CEIbCKOXO3MHCTBEHHBIX
HayK.

IlosecTka qus:

1. 3acmymuBanue u yreepi/eHHe IPOMexyTouroro 3a 2020 rox H 3aKIOUYHTENBHOTO 38
2018-2020 roawr oryeroB HUP no Gromkernoii nporpamme 267 «IloBbimerne JOCTYITHOCTH
3HaHuH H HayyHeIX Heenenosanuiy (THIM2), mo mayuHo-TexHUYecKoi nporpamme «Tparchept
H ajanrauus nUQPOBBIX TEXHONOrHI IPOH3BOACTBA MPOAYKIIHH MOJIOYHOTO CKOTOBOJICTBA Ha
dbepmax Kocranaiickoit o6nactmy.

Ciryman

L. Io nayuno-mexnuuecxoii npozpamme «Tpancgepm u adanmayus Yuppogselx
MEXHOR02Uil HPOU3BOOCMEA NPOOYKYUU MOLOYHO20 CKOMOGoOCMed Ha (epmax Kocmanaiickoti
obnacmuy

Kuxetaen H.A., nayunblii pyKoBoAHTeIb, TOKTOP Ce/IbCKOX03AHCTBEMIBIX HAYK 110
npoekry «Tpancdepr u ajanramus UMQPOBBIX TEXHONOMHH MPOM3BOJICTBA NPOAYKIHH
MOJIOUHOTO CKOTOBO/ICTBA Ha (pepmax Kocranaiickoit obnactm»:

Ha ocHoBanuy nposesieHHEIX HAYYHBIX HecTeAOBanHit 3a 2018-2020 IT. MOKHO caenaTh
CIIEJTYIONIHE BHIBOJBI:

1. HMenonbsosamue cHcTeMbl BH3yaibHOro ocemeHenmst Alphavision, kax ommoro mu3
METOAOB BOCIPOM3BOJICTBA IO3BOJIMJIO IOBBICHTH IPOIEHT IUIOAOTBOPHOTO OCEMEHEHHS Ha
32,1-33,7% n siBisiercst GoIlee PAIHOHATBHBIM,

2. Brenpenue yabTpa3ByKOBOIO CKAHHPOBAHHS TOIBOJISET OLPEAE/ISTh CTENHHOCTD ¢ 28
110 40 1eb MoCiTe 0CEMEHEHHS C TOYHOCTHIO 10 89,9%.

3. CpenHecyTOUHBIH MPHPOCT XKHBOI MACCHI TENAT TIPH XOIOLHOM METO/IE CoNePIKAHHS
Bee Ha 10,1-10,7%, pertaGensHocTs BHpaluBanus yBeauunmach Ha 12,9-13,0%,

4. Buempenne UMOPOBBIX TCXHOIOTHMI B3BEITHBAHMS JKHBOTHBIX, COBPEMEHHBIX
MHIKEKTOPOB JUIl BETCPHHAPHBIX 0O6PaGOTOK IMO3BOMMIO COKPATHTh B JBA Pasa KOIMYECTBO
TIPHBJICKACMOTO TIEPCOHATA H IIOBBICHTE KOJHYECTBO OOCTY)KHBACMBIX JKUBOTHEIX B TIPOLECCE
B3BemHBaHus. [IpousBoauTenbHOCTE TPy/Ia MoBbIicHIack Ha 55,8%.

5. AbTePHATHBHbIE UCTOUHHKH SHEPIHH — CONHEUHEIe Gataped, He MOTYT TIOTHOCTBIO
Y/IOBIIETBOPHTE  NOTPeOHOCTH  XO3AHCTBA B DJIEKTPUYECTBE,  HO CrocofeTByIOT
PeCypeoCOepeIkenHio i SBIISIOTCS IKONOTHYECKH GE3BPETHBIM YCTPOHCTEOM. 3a MEPHOL, CPOKa
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cnyxOei 20 net oxynutsest s B TOO «Typapy — 72,2% u B TOO «Omka Ak Kymyk» —
50,9% cTOMMOCTH HCTOYHHKA SHEPIHH.

6. Baenpenue HayuHBIX NPHEMOB Y/IyYIUEHHS IALIHH C MCIOJIL3OBAHHEM TEXHOTOTHE
KOPEHHOT0 H MOBEPXHOCTHOTO YIy4UICHHA TPABOCTOEB pPasHOOOPA3WIO BUIOBOM COCTAB
KOPMOBEIX TPaB, YBEJIMYHMIIO YPOIKAHHOCT IIPHPOAHBIX yrouii Ha 5,3%.

7. HauGonee GnaronpuatHoit 30HOH pasMELICHHS XKUBOTHBIX SIBISIOTCA 30HBI B TOPIAX
TOMEIIECHHS — KOJIHYECTBO JKMBOTHBIX IPOSIBUBIINX MPH3HAKH II0JIOBOI OXOTEI 3/1ech GoMbIme Ha
26,4-32,9%.

8. Tepmmaeckas cymika HKOHOMHYECKH MEHEE BBITOAHA, YeM TEXHOJOTHS GypTOBOTO
KOMIIOCTHPOBAHHS, HO TapaHTHpyeT o0e33apakMBaHHe KOHEUHOTO MPOIYKTa OT NATOIEHHOMH
MHKPO(JIOPEl M MApa3uTOB B CXKAThle CPOKH 3a CUET MHHUMM3AIMH BO3JCHCTBHS BHELUHHX
TMPHPOIHBIX (AKTOPOB, OJHAKO SMHCCHS A30TAa B OKPYXKAIOULYIO Cpeay JOXOmHT 10 50%.
Henonsioanue xuBBIX TepMomibHBIX Gaxrepmit Organic Farming  cmocoGerBosano
3HAYHTE/ILHOMY YCKOPEHHIO MepepaboTKH HaBO3a B OPraHHYeCKOe yI0OpeHHe CO CHHXEHHEM
SMUCCHH aMMHuaKxa J1o 23%.

9. Henonb3oBanye npenapatoB H KOPMOBBIX J06aBOK COCOGCTBOBANO MHTEHCH(DHKALHHA
OKHMCITHTENBHO-BOCCTAHOBUTE/IBHBIX M CHHTETHYECKHX IIPOLECCOB, YKPEILIEHHIO YPOBHS
€CTECTBEHHOMN 3AIUMTEI OpraHm3Ma. B pesyibTare IOBBICHIACH CKOPOCTh POCTA MOJNOZHSKA HA
3,8-10,3%, uto yBenuumio aGCOMOTHBIN W CPE/IHECYTOMHBIN PHPOCT JKHBON Macchl Ha 8,9-
18,8%.

10. Mcnonbopanue 51eKTPOHHOM HACHTHUOHKAIEH KOPOB O3BOIAIO YYHTBIBATH
VH/IMBHIyanbHBIH  Hagoll  Monoka, (GOpMHpOBATE IpyNIbI KHBOTHEIX C  yueTOM
(pU3HONOrHYECKOTO COCTOSHHS, OPraHH30BBIBATH TOPAJOK JBHMKGHUS B IOWIBHEIE 3a.
TocToSIHHBIH ~ KOHTPOIL ~ BNIEKTPONPOBOAHOCTH MOJIOKA C  ONpeJeNeHHeM  KOJHIECTBA
COMATHYECKHX KIIETOK MO3BOJIHII CHU3HTH IaHHKIH MokasaTens B 2,4-3,3 pasa.

11. Buempenue WHHOBAIMOHHBIX OGOpYJOBAHMH M TEXHONOIHH B [IPOH3BOJICTBO
CII0COOCTBOBANIO CHUMKEHUIO CeGECTOMMOCTH MPOH3BOMMOI IPOAYKIIHH, B YACTHOCTH MOJIOKA
Ha 2,88%, yMEHBIIEHMIO HCTIONB30BAHMS TPYNOBEIX pecypcoB Ha 48,8-52,8%, MOBBINEHHIO
MOJIOUHOMH TIPOJIYKTHBHOCTH KOPOB Ha 3,8-4,7%, npubsim Ha 17,9-18,9% u pentabensaoctu Ha
6,1-6,3%.

12. KouyecTBo raMMa-rio6yTHHOB KPOBH, BAIIONHSIONIAX 3alHTHYIO (DYHKIHIO, oCHe
Bakuunayu cocrasuno 8 TOO «Typap» — 35,0% u B TOO «Omxa Ax Kynyk» — 37,4%, uro
CBHICTC/ABCTBYET O  BBICOKHX — IOKasaTelsix  (OPMHDOBAHHMA — HMMYHHTETA —TPOTHB
SMH300THYECKHX 3a00/IeBaHHIi COTNIACHO TINaHa BAKIIHHALMH.

13. Ilnanwer Texnoiora 1o KOPMIICHHIO NMO3BONHI COCTABISTS PALMOHEL, MCTIONB3YS
THTATENILHBIC KOMIOHEHTEI, HMelomuecs B 0ase NPHIOKEHHs; BHOCHTH HOBBIE KOpMa H
H3MCHATL XApAKTEPHCTHKH CYIICCIBYIOLMX; NPOCMATPHBAT M PEJAKTHPOBATh CTOMMOCT
KOPMOB; [UIAHHPOBATE [OTpeOeHHe KOPMOB Ipymnamu; (OPMHPOBATE KpaTKHe OTYETHI
HOTPeGIeHHs KOPMOB 110 NPOJYKTHBHOCTH; CYMMHPOBATH MH(OPMALMIO [0 MOTpEGIEHHIO
KOpMa; BBIGHPATH PALMOHLI JULSL TPYMN W BBIBOAMTh HA IEYaTh TOGYI0 HH(OPMALMIO M3
pacyeToB U a3kl JAHHBIX.

Vuenpti  coser TOO  «CeNbCKOXO3AMCTBGHNAs ONBITHAS CTAHIAS  «3apeuHoen
HOCTAHOBHIL:

1. YIBepauts npomexyToussii 3a 2020 rox u 3akmounTensHbi 3a 2018-2020 Togsr
oryerst HUP mo Giozvkersoii nporpamme 267 «IToBBIEHHE OCTYITHOCTH 3HAHAN 1 Hay4HBIX
ucenenosannity (IM2), mo Hayuro-rexuuueckoli mporpamme «Tpancdepr u anamrarus
UHGPOBEIX TEXHOJIOTHH NPOM3BOACTBA TIPOJAYKIMM MOJOYHOTO CKOTOBOJACTBA HA (bepmax
Kocranaiickoit 06nacTiy, BHITIONHEHHEIC B COOTBETCTBHH C KAICH/IAPHEIM IUIAHOM 32 2020 rox.
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PELIEH3UsI
HA 3aKJ0YATENbHbIH order 3a 2018-2020 romer mo npoekty «Tpanchpepr u
ajanranus IlliqlpOBI:lX TEXHOJIOTHit MPOH3BOACTBA NMPOAYKIHH MOJIOYHOr0 CKOTOBOACTBA
na depmax Kocranaiickoii oGaacruy

CenbCcKoe XO03SMCTBO SBIAETCH BAKHBIM CEKTOPOM 3KOHOMHKH Kasaxcmﬂa, a ero
YCTOWYMBOE pPa3BUTHE - OCHOBA MPOJOBOJBCTBEHHOM OE30MacHOCTH M COLMATBHON
craGunpHocTy rocynapersa. AIIK Pecny6inkun Kasaxcran nMeer XOpolane NepereKTHBbI Ut
JanbHEAIEro pasBUTHA: YCHJIMBAIOTCA YKCTIOPTHBIE O3MLMH MOJIOYHOIO, MACHOTO CEKTOPOB.
Unencro Kasaxcrana B EBpasuifckoM 5KOHOMHHECKOM COlo3e H BcemupHO#l TOproBoi
OpraHK3aliié CO3/AeT BO3MOKHOCTH M OJHOBPEMEHHO MpEIbSBISET BBICOKHE TPeGOBAHHMS K
KOHKYPEHTOCTOCOOHOCTH KaK Ha BHYTPEHHEM, TaK M BHEIIHHX PBIHKAX.

MosiouHoe CKOTOBOACTBO B HACTOAIIEE BPEMS XapakTepu3yercs yCTONYMBOH
ZIMHAMHKON POCTA, BBICOKOH CTENEHBIO MCIOJNB30BAHMSA CEIEKLUMOHHLIX Tporpamm, Oonee
BBICOKMM TEMIIOM pa3BEACHUS OTEUECTBEHHBIX MOPOJL JKHBOTHBIX, OTMEHACTCS TEH/ICHIUA, HO B
TOsKe BpeMsi OHO TpeOyeT MOJAEPHH3ALNN.

Hayuno-uccienoparesnbekas paboTa BBIMOJHEHA B COOTBETCTBHH C  YTBEPHKICHHOMH
metoaukoii. HoBusna paGoTel 3akmouaercs B TOM, 4To Ha Oase ACHCTBYIOIIMX MOJOYHBIX
XO34HCTB GbLTH M3YYEHBl TEXHOJIOTHK TI0 ABTOMATU3AIMK TEXHOJIOMHYECKHX TpOLECCOB B
JKHMBOTHOBO/ICTBE U HOBbIC o6opyﬂosaﬂuﬂ.

B 3akmouutensrom otuere HUP OTPaKeHbl  PE3yAbTAThI HCCTIE/I0BAHHA o
ABTOMATHM3ALMA  TEXHOJNOMHYECKHX IPOLECCOB B  MOJOYHOM CKOTOBOJCTBA, OLCHEHA
sddexrasrocTs mporpammel "Yopasienue cragom”" B TOO «Typapy u TOO «Omxa Ak
Kyayk». O6paGoTka ¢ NOMOIIBIO MPOIpAMMBI BCEX JAHHBIX TMO3BOJISET CIEIHATHCTAM
CBOEBPEMEHHO MPHHHUMATH ONTAMAILHEIE PEINeHns, KaK 0TIeNbHOr0 XKHBOTHOTO, TaK H CTaja B
uesioM. BuezapeHa B npon3eo/icTBO nporpamma «Ilnanmer texsosnora no kopmiexuio» 8 TOO
«Typap» u TOO «Omxa Ak Kyayk», 4T0 NO3BOJMIO BBIOMpaTh PAIMOHBI JUIS TPYNN H
BBIBOAMTL HA Meyarh Jo6ylo MHpopMauuio u3 pacderoB u 6aspl namHbX. OGocHOBaHA
TEXHOJIOIMS BBIPAIMBAHHS MOJIOAHSKA B HMHIWBHIYANbHBIX JIOMHKAX, pPeHTaOeIbHOCTH
noseicuiacek 10 57,1%. Bueapenne HOBBIX 000pyTOBaHMH, B YACTHOCTH INEKTPOHHBIX BECOB,
MIDKEKTOPOB [103BONIMIO COKPATHTH KONHYECTBO MPHBICKACMOr0 TepcoHana B JBa pasa.
Ucnonb3oBaiie B KOPMJICHHH JKHBOTHBIX KOPMOBBIX J0GABOK M MPENapaTtoB O3BOIHIO
YBEIMYAT TIPAPOCT JKHBOW MAcchl B Iepuoi Bbipaimpanus 1o 18,8%. M3 oruera moskuo
cenarb BBIBOJ, YTO BHEAPCHHE COBPEMEHHBIX o6upyﬂoaanuﬁ W TEXHOJIOTHIA sBASIETCS
3 peKTHBHBIM CIOCOOOM NOBBIICHHUS TPOU3BOANUTEIILHOCTH TPY/1a B MOJIOYHOM CKOTOBOJICTBE.

B nenom Best Teopetiyueckasi 6asa W BBHIBOABI MO PE3YJILTATAM HCCIIEAOBAHMIA JIOTHYHBI,
Hay4HO 0G0CHOBAHBI.

Otyer odopmiteH B cooTBeTcTBIH ¢ TpeGoBanuamu 'OCTa 7.32-2017. Uccnenosanus no
JIAHHOU TeMe JI0IDKHBI OBITh NPOIOIDKEHEL.

Ony6mukoBano 2 crathst B KypHaie pekomeniopaniom KKCOH MOH PK u 2 cratbu B
6ase Cxomyc.

YUCHBIH CeKpeTaph

TOO "CXOC "3apeunoe)” ¥ TyabkyGaesa C.A.
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PELHEH3US

Ha 3aKJII04UTeNbHbIH oTdeT 32 2018-2020rr. no npoekrty «Tpancdepr u aganranus
HM(POBLIX TEXHOJOIHii MPOH3BOACTBA NMPOAYKIHH MOJOYHOI0 CKOTOBOJACTBA Ha (hepmax
Kocranaiickoii od1actu»

Pactymmii cnpoc Ha MOJOUHYIO NPOJAYKIHMIO B JOJATOCPOYHOM IEPCHEKTHBE JENaeT
MOJIOYHOE JKMBOTHOBOACTBO HPHBICKATEILHOM Il HMHBECTHLIHH oOTpacimbio. IIpm sToMm
COBPEMEHHBIC TEXHOJOTHMM MCHSIOT IPHUBBIYHBIH 00pa3 MoJOuHOI (epmbl, obecreunBas
KOM(OPTHBIC YCIIOBUsSI OOWTaHMS [UIs KOPOB M TOBbIIIAs KAa4ecTBO KM3HM Jitojei. Takum
00pa3oM, pa3BHTHE MOJOYHOM OTpaciM, KaKk M BCErO CEIbCKOTO XO3sICTBa, ONpPEeNemseTcs
MMEHHO NMPUMEHEHHEM HOBBIX TEXHOJOrMil, HHHOBALMOHHBIX pelIcHHil B cepe ynpaBicHus,
MEePEeX0/I0M K aBTOMATU3AINH MPOM3BOICTBEHHOTO MPOLECcCa.

Hayuno-uccienoBarenbckass paboTa BBEINOJHEHA B COOTBETCTBHH C  yTBEPXKACHHOU
MeToankol. HoBH3Ha paboThl 3aKiIi04aeTCsi BO BHEAPEHUH TEXHOJIOTHIT H HOBOTO 000pY10BaHMS
B MOJIOYHBIX X03siicTBax Kocranaiickoil o61acTu.

B szaxmountensHom otduere HUP mpexncraBieHbl pe3ynbTaTbl OHOTEXHOIOTHYECKHX
METO/IOB BOCIIPOM3BO/ICTBA CHCTEMOH BH3YalbHOIO OCEMEHEHHs, IO3BOJIMBILICH YBEIHYUTH
IUI0JIOTBOPHOE oceMeHeHue Ha 32,1-33,7%. BeipamuBanue tenst xosnoaHsiM Merogom B TOO
«Typap» n TOO «Omxa Ax Kymyk» yBemmumno wunteHcuBHOCTH pocrta Ha 10,1-10,7%,
peHTabenbHOCTh  MoBbicuaach Ha 12,9-13,0%. BHenpeHue MHHOBALMOHHBIX 00OpyJI0OBaHUIT M
TEXHOJIOTHII B MPOM3BOJCTBO CIMOCOOCTBOBAIO CHHMKEHHIO CEOECTOMMOCTH IMPOM3BOIMMON
HOPOAYKIMHU, B YACTHOCTH MOJIOKA Ha 2,88%, YMEHBIICHHIO HCHOIB30BAHUS TPYIOBBIX PECYPCOB
Ha 48,8-52,8%, MOBBILIEHHIO MOJIOYHON MPOAYKTHBHOCTH KOpOB Ha 3,8-4,7%, npubbuin Ha 17,9-
18,9% wu penrabenbHoct Ha 6,1-6,3%. Ilokazana 3(QEeKTUBHOCTb HCIOIB30BAHUS CHCTEMBI
«Ympasnenue ctagom». Co3JaH IIIAHIIET TEXHOJIOTa 0 KOPMIICHHUIO, TI03BOIMBILHII COCTABIIATE
PALMOHBI, UCIIONb3Ys MHUTATEIbHbIC KOMIOHEHTBI, MMEIOIIHECS B 0a3e NMPHIOKEHHs; BHOCUTh
HOBBIC KOPMa M M3MEHSTh XapaKTEPUCTHKH CYIECTBYIOIIHMX; MPOCMATPUBATh U PEJAKTHPOBATh
CTOUMOCTb KOPMOB; IUIAaHUPOBATH MOTpeOICHHE KOPMOB IpyNHamu; (OPMUPOBATH KPATKUE
OT4YeThl MOTPEOJCHHS KOPMOB MO TPOAYKTHBHOCTH, CYyMMHpPOBAaTh HH(pOPMAIMIO IO
MOTPEOJICHNIO KOpMa;  BBIOMPATh PAlMOHBI JUI TPYNI M BBIBOJUTh Ha IedYarh JIHOOYIO
“H(OPMALHIO U3 PAacUeTOB U 0a3bl JaHHBIX.

Teopernyeckue  TMOJIOKEHUST M BBIBOJBI 110 PE3yJIbTaTaM HCCICIOBAHUH JIOTHYHBI,
HAy4HO 00OCHOBAHBI.

ITo pesysnpratam HCCIEAOBaHMI OIMyOIMKOBaHO 9 crateil, B T.4. 2 CTaTbH B JKypHAIe
pexomeniopannoM KKCOH MOH PK u 2 cratbu B 6a3ze SCOPUS.

Oruer odopmieH B cootBeTcTBUH ¢ TpeboBanusimu ['OCTa 7.32-2017.

Peuensent
KaH/IMJIaT CeNbCKOXO03AMCTBEHHBIX HAYK, —
J0UEeHT Kadepbl TEXHOJIOTHH NPOH3BOJCTBE - T
MPOJIYKTOB JKHBOTHOBO/ICTBA ArpapHO-TEXHHYECKOTO .
uHcetutyta Kocranaiickoro rocynapcmem?loW
’

yHuBepcuTeTa MMenH A. baiitypceiHosa Bpeas-Kucenesa M.
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e 7"“"'2;"1“?




image12.gif




image13.jpeg




image14.png
2 ipunepris pawyiors cunoco-cenaxeioro Tz
12719 K0pOS necocTenHOf 3or, Ha rOTOBY 5
ymon (yaoi )

3 Mpuneprse pawyions cunocHo-cenaxeioro Tuna
‘717 Kopos necocremmof sore, Ha rOT0EY &
oy (ya0i -10)

4 puneprise pawyiors cunocHo-cenaxeioro Tuna
2719 K0pOS necocTenHOf 3or, Ha rOTOBY 5
ymio (ya0i -16)

5 Mpuneprise pauyiors cunocHo-cenaxeioro Tuna
717 Kopos necocrenof sore, Ha rOT0EY &
ymio (ya0i -20)

6 Mpneprisi pawyiors cunoco-cenaxeioro Tuna
12719 K0pOS necocTEnHOf 30r, Ha rOTOBY 5
oy (ya0i -24)

ToTpeGnenme KOPMOB B CpeHem Ha 1 KOPOBY B CTOWIOBLI IEPHOA NPH CYTOUHOM YA0e 22 KT

No |Hanneosase kopia Kon-so NoKasaten Konso |Ea. vam.
M T Ceroxocrpenczonoucprozoe | 5 KE, KPC Tit684
M 2 cunoc il 15 03 KPC 116,84 Mk
H Cyxoe sewiecrao 180 |
3 Cemax anakoso-6oBosuii 9 Curpoit nporen 1838,5 »
4| Koprennos. Caewra koprozan | 10 [l 14198
H -~ HerI 802 |
5 Kusx noconmesui 15 .
L Nepesapwmsiii npotew (M) 3802,2 M
6 |ropox [ i 01 | m
T 7 hepre nuesnuan 14 MeTuom-+uCTH 58,28 m
H | Tpurodan 19,6 M
8 Hepre oscaran 2 | Cuipoii xup 508 M
9 Bepre sumenian 43 Chipes kneruamia 515
[ 10 orpybu nuesmunse 12 HAK 54514 U
L 58 X
1 Mpemnc 01 s w2 | w
[ 12 cocpars 0,12 Caxap. 913,6 n
H 5 o o Kanbumii 70,75 M
1 noszpetan %
4 20ahop 5255 |
MarHuii 27,08 M
Kanwii 189,25 M
Cepa 245





image15.png
=L
[ [ —
-

[ e

oo o





image16.png
TIpUMEpHbIE PaLMOHDI (KOMOHHHPOBAHHDI THI KKOPMIIEHNS)ANSi PEMOHTHBIX TE/IOK NIPH BIPALMBAHIN KOPOB HHBOH MACCOI
Panuons! nuTanus 500-550 kr.Ha ronosy B CyTkw (13-15Mec., NPHPOCT 450-500)

= Ne  |Hamenosarme kopia Kon-go | || [noxasaren Koreo |Ea. wam.
M 1 ceno 125
x ¥ * [T 2 |ownoc 50
8 | MpymepHbie paLyoHs! (KoMBUHUPOBaHHSI TN =
s 3 cemax 20
SEPBLEEH KopOS KO Haccolt S00-550 H
Kr.Ha ronosy & cyTku (7-3mec. , npupocT 4 | Conoma 5
550.600) L
TIpUMEDHEIE PaLoHs! (KOMBHIOBaHHEIA TN 5 | KoHueHTpaTsl 5
OpHTerIR)ATA peOATHX TenOK A H
SEPaLEEH KopOS KUY Haccolt S00-550 6 Kopuosse Gocars 0225
.43 ronosy s cyTon (10- 121, npnpocT L|
- 7 | Cons nosapensan 0175
Mpuveprise patyioril (Kov6iHpOBaHHA T L
kopHneruIR)ATA PaNOTHLX TEROK P
el Kopos KoY Ha _

. 1a ronos, pocT
p

KOPHIEr) 7 PeHONTHEX TETOK T
5paLLB34 KOpOS B0/t HACcol S00-550
.2 ronosy 5y (16-18vec., npapoct
450-500)

12 Tipimeprise paLyores: (conuposarsii Tvn
KOPHIEr) 7 PeHONTHEX TETOK T
5paLLB34 KOpoS B0/t HaCcof S00-550
.2 ronosy 5 cymio (19-2 vec., npapoct
450-500)

13 Tipimeprise paLyores: (conrposarsii Tvn
KOPHIEr) 7 PeHONTHEX TETOK T
5paLLB34 KOpOS B0/t HaCcol S00-550
.2 ronosy 5 cyTior (22-24vec., npapocT

El

|| 30500
fonos 1 Pacwrars ana |5 roro 2675
=
Rosasurs pauon || yaammrs pauwon | | posasurs wopwa || vaammms womwa | (353

-




image17.png
Mipasans CTp p=TypPem @39 CTaRa Mo M = N eTseascapEl

- MO P T P B OAmOTH R0 7D D R 0
- X TR T B iy BT o Do B ST e e

- (A AL OTALSECRONY ODC TOSESAT) 1 aComr = oD T

- D OSSO T AT X orpEgenems NoTRESNOCTA B

- PP OTHOTY NOSENer S PP MOS8 ORI RN PO TR mOp Reret
T e e T





image18.jpeg
APPLICATION A
Patent Research Report

Ha IIPOBE/ICHHE NATEHTHBIX HCCIIEI0BAHMI

Tlpunoxenue A

Hanvenosaune tempr: Tpasedepr n amanTauns wWHGPOBBIX TEXHOJNOrM IPOH3BOACTBA

NPOTYKIIHH MOJIOYHOTO CKOTOBOJCTBA Ha epmax Kocrauaiickoii oGnacTh.

1ludp uporpammer: 0.0918.

1IIugp Tembi:

Oran paboThI: TEOPETHUECKHE H IKCIIEPHMEHTATbHBIE HCCIE0BAHN.

Cpoxn Boimoisenns: 10 ssapst 2020 r.— 04 okts6ps 2020 r.

3ajiaun NaTeHTHBIX Hece10BanMit: ONpee/uTh J0CTHIHYTHIH YPOBEHb HAYYHBIX Pa3pabOTOK B

HanpaseHHH TpancepTa TEXHONOTHii B MOTOUHOM CKOTOBOJICTBE; BHISBHTE HOBBIC METOMKH B

PCUICHHH HAYYHO-TEXHHYCCKHX 3a]a4; ONPE/IE/IHTh, KAKHE TEXHHYECKHE PENICHHs OXPAHAIOTCH

TaTeHTAMH.

Kaiennapupiif mias

BuJtbl MaTeHTHBIX Tonpasaenenus — | OTBeTCTBEHHBIE Cpokn Oruernbie
HCCTIeI0BAHMI HCTIONHATEH HCTIONHATEH BBITIONH JIOKYMEHTBI
(concnomumTesm) (©.1.0.) enus
Tpaucdepr u agantauns | Paspaorunk  — | KukeGaes H.A. | 2018- Mpunoxenns b, B,
undpoBbIX  TexHOMOrMi | aGoparopus babuu E.A., 2020 | maGmamer  B6.I,
TIPOM3BOACTBA ILIEMEHHOTO Pakenxnit  B.A., | IT. B6.2.
MPOLYKIMH  MOJIOYHOTO | XHBOTHOBOJCTBA | Baiicakanos A.A.

CKOTOBOACTBa Ha
depmax  Kocranaiickoit

obnacti

Mockanenko C.IT.

PykoBoTens natentHoro nonpmneneﬂugﬁ_r ‘aGysmu XK.B.

PyKkoBojmTeIIb NOAPA3ICICHHS HCTIOHUTES PaGOTHI L2/ Babuu E.A.
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