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The questions of the necessity of adjusting some parameters of the meat cattle breeding technology taking into account the influence of the natural and climatic conditions during cattle maintenance during the winter period at the feeding and feeding areas without the use of capital facilities are considered. The Aberdin-Angussian breed is well adapted to the effects of low temperatures, but in winter precipitation in the form of rain and wet snow with a cold wet wind adversely affect on the growth rate of animals.

To prevent the decrease in the productivity of animals, it is necessary to increase the introduction of the amount of straw litter and hay per one animal to 7 kg per day, to increase the energy supply of the ration by increasing the amount of concentrates. At critically low temperatures it is more expedient to include in the diet bulky fodder with less moisture, i.e. soilage, which are more technological at eating.
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Formulation of the problem. Meat cattle breeding in Ukraine is not going through the best times. Even a small number of farms that are located in different natural and climatic zones of the country and specialize in the meat cattle, don’t have a unified technology for its maintenance in the winter. In this case, both capital premises and facilities of the simplified type are used. Keeping of cattle without the use of premises on the feeding grounds is almost not used, and even if they are grown in similar conditions, then there is not always a single opinion regarding the optimal technological parameters that would ensure stable high increments of animals weight, depending on the sharp changes in the parameters of the surrounding area environment, low cost of manufactured products at minimum labor costs, energy and material resources. The ambiguity of the solution to this question was the goal of our research.

Analysis of basic research and publications which initiated a solution of the problem. The Aberdeen-Angus breed suffers even very low air temperatures without loss of performance. A thick hair and a large fat layer, which also plays the role of thermoregulation of animals during the cold period are contributes to this. With the decrease in the temperature of the environment the process of accumulation of fat is dominated in the body of animals. Well-developed hair and subcutaneous fat prevents the body from hypothermia, and protects it from precipitation and cold winter winds.

The Aberdeen-Angus breed which are kept in the absence of capital premises, nutrients in the winter primarily used by the body on fat removal as a protective layer. Animals can rest lying on the snow [1–6]. The high adaptive capacity of the Aberdeen-Angus breed makes it possible to receive beef with low cost and high quality without significant losses of weight in the winter.

The task of the study is to study the need for adjusting some parameters of the technology of meat cattle taking into account the influence of natural and climatic conditions in keeping the Aberdeen-Angus breed in the winter period on the feeding grounds without the use of capital premises.

Materials and methods of research. The research was conducted according to the data of the State Meteorological Service for the period of 2007–2016 and the zootechnical account of the Private Enterprise «Agro-Novoselivka 2009» of Kharkiv region. We selected and analyzed approximately two identical winter periods (2009–2010 and 2014–2015) according to the dynamics of temperatures and rainfall during the winter period. The difference was only in the types of precipitation – snow or rain and the presence of wind. Comparing the influence of these factors and the dynamics of weight of young animals during winter retention, some changes were made in the parameters of the technology to prevent the loss of growth intensity and to obtain stable growth of weight.

Research results. A year-round stall and pasture system of retention apply in the economy at the keeping of meat cattle. Animals in the winter period are located on the feeding grounds without being attached on the long unchanged straw bedding in the absence of premises. The grounds are divided into sections and equipped with troughs and trestles. Sections for keeping cows with calves, equipped with canopies. For the study of calves to eating rough, juicy and concentrated feeds the section is equipped with low yards with holes, where it is easy to pass the calf, and the cow can not get there. The yards are equipped with racks for hay, concentrated feed. Calves have free access to these feeds. Dry litter in sections and absence of drafts are the main conditions for the prevention of animal diseases. In such conditions calves easily undergo low temperatures, and average daily increments fluctuate within 850–1000 g.

The weight of calves after weaning at 7 months is 195–210 kg. This period, as a rule, is in October of each year. After weaning, the young calves are fed to 14–16 months of age.

It should be noted that the main precondition for keeping livestock in the winter, in the absence of premises was the initial experience of meat cattle keeping in the household, with the abandonment of the young Aberdeen-Angus breed indoors. It is known that the increase in the temperature in the room leads to a violation of a number of functional status of the body, which contributes to overheating of the body and loss of productivity of animals. As I. L. Semak [7] notes, in the conditions of winter fattening the normal temperature in the room where the livestock is kept, it is assumed to be +5–10 °C. When temperatures rise, animals feel uncomfortable, become sluggish, lose appetite. The mechanism of thermoregulation of the young calves increases the processes of sweating, resulting in the skin covering becomes wet, and the organism of animals is vulnerable to colds.
1. Dynamics of weight of young Aberdeen-Angus breed in winter depending on the temperature of air and precipitation
	Indexes
	Years
	Months of the year

	
	
	October
	November
	Decem-ber
	January
	February
	March
	April

	Maximum air temperature, °С
	2009–2010
	20
	10
	10
	3
	4
	17
	22

	
	2014–2015
	22
	16
	7
	6
	12
	21
	26

	Minimum air temperature, °С
	2009–2010
	-3
	-5
	-19
	-26
	-16
	-11
	1

	
	2014–2015
	-7
	-8
	-19
	-23
	-14
	-6
	-1

	Monthly precipitation, mm *
	2009–2010
	59
	37
	97 ‴
	67 **
	77‴
	18
	25

	
	2014–2015
	10
	13
	46**
	30**
	56**
	62
	72

	Monthly rainfall, mm
	48
	46
	39
	49
	35
	51
	52

	Weight 
of young animal,

kg (М±m)
	bulls
	2009–2010
(n=56)
	228.7
±5.43
	257.3
±7.40
	281.6
±9.25
	310.0
±10.40
	337.3
±12.62
	367.0
±14.15
	400.2±
15.76

	
	
	2014–2015
(n=51)
	226.6
±6.18
	255.1
±6.95
	283.2
±8.24
	312.7
±9.56
	341.9
±11.53
	372.1
±13.47
	406.7±
14.59

	
	heifers
	2009–2010
(n=58)
	217.1

±4.95
	243.4

±6.17
	264.6
±10.67
	291.0
±13.06
	316.0
±14.52
	344.8

±15.86
	375.6±
16.87

	
	
	2014–2015
(n=49)
	213.7

±6.28
	239.3

±7.56
	265.5
±9.45
	293.4
±10.54
	322.0
±12.69
	351.6

±14.35
	383.2±
15.63


 Note: ** – precipitation in the form of snow; ‴ – precipitation in the form of rain and rain with wet snow.

In analyzing the fluctuations of temperatures and precipitation during the winter period of 2007–2016, it was found that the most common among these indicators were 2009–2010 and 2014–2015. However, the difference was in the types of precipitation – snow, wet snow and rain.

Analyzing the data in table 1, let us note that in the winter, precipitation was more than monthly norm  almost in all months, excluding January 2015. The air temperature during these periods was almost the same with significant fluctuations from +10–12 °С to -23–26 °С.

During the period from October to December the weight of both bulls and heifers was almost equal. The animals of the Aberdeen-Angus breed are well adapted to the effects of low ambient temperatures, but the interference of western and north-east cold and wet winds and rain or wet snow is negative for the body of animals and, as a result, decreases the intensity their growth in the period of December and February 2009–2010, compared with 2014–2015, by 0.6–1.3 % for bulls and by 1.8 % for heifers. However, in the future, in the absence of rainfall, there was a stable tendency to increase the weight of animals. Thus, in 14 months the weight of heifers was 375.6 kg, and the bulls –  400.2 kg, which was slightly inferior to those of the same age in 2014–2015.

The analysis of average daily increments (table 2) of the young Aberdeen-Angus breed showed that after weaning from cows in October, they were at a low level of 610–643.3 g and no significant difference was observed in years. The following month, the increments increased to 853.3–953.3 grams. Under the influence of temperature drop from +10 to -19 °C and significant precipitation in the form of rain and wet snow in December 2009, the average daily increments were in the heifers 706.6 g, while the bulls 810 g, which is less than in the previous month by 170.1 g (19.4 %) and 143.3 g (15 %) respectively. The decrease of air temperature and precipitation in the form of snow didn’t affect the average daily increment of youngsters in December 2014, were at a rather high level and amounted to 873.3–936.6 grams.
2. Growth of young animals in the winter

	Indexes
	Years
	Months of the year

	
	
	October
	November
	Decem-ber
	January
	February
	March
	April

	Absolute increment,
kg
	bulls
	2009–2010
(n=56)
	19.1
	28.6
	24.3
	28.4
	27.3
	29.7
	33.2

	
	
	2014–2015
(n=51)
	19.3
	28.5
	28.1
	29.5
	29.2
	30.2
	34.6

	
	heifers
	2009–2010
(n=58)
	18.5
	26.3
	21.2
	26.4
	25.0
	28.8
	30.8

	
	
	2014–2015
(n=49)
	18.3
	25,6
	26.2
	27.9
	28.6
	29.6
	31.6

	Average daily gain, g
	bulls

	2009–2010
(n=56)
	636.6
	953.3
	810.0
	946.7
	910.0
	990.0
	1106.7

	
	
	2014–2015
(n=51)
	643.3
	950.0
	936.6
	983.3
	973.3
	1006.7
	1153.3

	
	heifers
	2009–2010
(n=58)
	616.7
	876.7
	706.6
	880.0
	833.0
	960.0
	1026.7

	
	
	2014–2015
(n=49)
	610.0
	853.3
	873.3
	930.0
	953.3
	986.6
	1053.3



Due to the timely increase in the introduction of straw underlay in February 2010, the negative influence of air temperature and rainfall was leveled, and the young animals a slight decrease in gains of 36–47 grams. This again indicates that the Aberdeen-Angus breed has high adaptive ability. In subsequent months, under comfortable living conditions, the growth of weight of heifers and bulls grew to 1026.7–1106.7 g and was almost equal to that of peers in 2014–2015.

The dry lair is one of the essential elements of the technology of livestock keeping in the winter. For this purpose, in sections, mud mounds are formed in height 1–1,5 m, width 10–15 m at the rate of 3–5 m2 per one animal with a thick layer of straw bedding up to 30–40 cm. Due to the fermentation processes in the layer, which accompanied by the release of heat, layer becomes warm and gives the opportunity to warm up for the animals. For wind protection sections are equipped with a fence.
3. Feeding standards for young animals and making litter in the winter
	Indexes
	Years
	Months of the year

	
	
	October
	November
	December
	January
	February
	March
	April

	Minimum air temperature, °С
	2009–2010
	-3
	-5
	-19
	-26
	-16
	-11
	1

	
	2014–2015
	-7
	-8
	-19
	-23
	-14
	-6
	-1

	Monthly precipitation, mm *
	2009–2010
	59
	37
	97 ‴
	67 **
	77‴
	18
	25

	
	2014–2015
	10
	13
	46**
	30**
	56**
	62
	72

	Daily rate:

litter, kg per one animal
	2009–2010
	3
	3
	7
	5
	7
	3
	3

	
	2014–2015
	3

	silo (haylage),

kg per one animal
	2009–2010
	15
	20
	25
	20
	25
	20
	20

	
	2014–2015
	15
	20
	20
	20
	20
	20
	20

	hay, kg per one animal
	2009–2010
	3
	4
	7
	7
	7
	5
	5

	
	2014–2015
	3
	4
	5
	7
	5
	5
	5

	concentrates, 
kg per one animal
	2009–2010
	1
	1.5
	2
	3
	2
	2
	2

	
	2014–2015
	1
	1.5
	2
	3
	2
	2
	2


 
Some experts [6] recommend that in the winter, during heavy precipitation, it makes 125 kg of straw per one animal. In our studies (table 3) it was found that for comfortable keeping of Aberdeen-Angusts in such conditions it was enough to have 7 kg of litter per day (50 kg per week) per one animal. Also, in such periods, in order to prevent the decline in the productivity of animals, with a decrease in temperature to -20 °C, additionally feed 1 kg of concentrates for each decrease in temperature at -5 °C.

The critical temperature of silo freezing is 20 °C. In such periods, operators in feeders carry out mechanical movement of the forage in order to damage the ice crust on it and effect of fresh feed. When the ambient air temperature decreases below -20 °С, in the diet silos are replaced with haylage, the freezing point of which is from 
-23 to -26 °С, which makes the animal much better consuming it. In such conditions, the amount of haylage in the diet is increased to 25 kg per one animal, and the hay is up to 7 kg.

Conclusions:

1. Aberdeen-Angus breed has a high adaptive capacity and adaptability to the effects of low ambient temperatures. The intensity of growth of young animals under the influence of critical temperatures and precipitation in the form of rain and wet snow declined but it was slightly – by 0.6–1.3 % for bulls and 1.8 % for heifers during the period of December-February of 2009 and 2010, compared to 2014–2015.

2. To minimize the influence of critically low temperatures, rainfall and cold wind, it is advisable to create more comfortable conditions of retention due to placing litter up to 7 kg per one animal, replacing silage with haylage and increasing its amount in the ration to 25 kg per one animal, hay – up to 7 kg, and also increase in concentrates a ration on 1 kg per one animal for a day at decrease of temperature below -20 °С at every -5 °С. It will allow you to receive a steady increase in the weight of the animals of the Aberdeen-Angus breed.
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