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Researches established that use of feed additive «Vetosel E forte» for geese of parent herd in an optimum dosage of 0,6 ml/10 l of drinking water allowed to increase egg productivity by 2,15–10,40 %, safety for 0,47–1,68 %, an impregnation of eggs for 0,99–3,09 %, deductibility – on 5,81–11,02, a young growth conclusion – for 6,10–12,66 %. In case of its use more expressed tissue respiration, phagocytic activity, number and index is noted also 2,82 % increased by 4,34 %, 10,28 (Р≤0,05). The daily gooses received from experimental gooses differed in higher nonspecific immunity. Due to use of «Vetosel E forte» a forage expense on 1000 pieces of eggs decreased by 2,26–12,84 %, and the level of profitability of production of incubatory goose eggs increased by 1,98–4,74 %.
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Statement of a problem. It is known that poultry farming – one of the most intensive, dynamic and knowledge-intensive industries of agro-industrial complex [3, 18, 22]. In recent years fowl level in meat balance of the countries of the world reached more than 33 %, in the Russian Federation – 36 %. For the last period the annual surplus of fowl constitutes about 10 % [4, 15, 19, 21]. 

Increase in productivity of a bird and maintenance of the reached indicators at the high level is of great importance. However with growth of productivity of a bird it becomes more difficult to support technology of feeding at the necessary level for maintenance of high productivity [5, 8, 23].

Recently selenium as feed additive draws attention of scientific and practical workers more and more as a biotic element which in small quantities performs important functions. It is the vital microcell with unique biological functions and a wide range of biological effect of its connections [2, 9, 17].

The majority of the forages used in poultry farming doesn't provide need of a bird for selenium [7, 17, 20]. Biological properties of additive «Vetosel E forte» are caused by availability of selenium which takes part in metabolic processes, has the immunostimulating properties, renders on an organism complex all-strengthening and antistress action, and also promotes increase in comprehensibility of forages and increase in productivity. With respect there to use of feed additive «Vetosel E forte» for geese of parent herd and geese broilers attracts practical interest and is urgent.

Analysis of literary sources. Increase in productivity of a bird and maintenance of the reached indicators at the high level is of great importance. Modern diets represent the concentrated forages providing effective use of nutrients. However with growth of productivity of a bird it becomes more difficult to support technology of its content and feeding at the necessary level for maintenance of high productivity [5, 8, 23]. 

Selenium, thanks to high chemical activity, is capable to form the complex of organic compounds participating in all bio-chemical processes of a live organism [2, 9, 17]. Deficit of this element in a diet of a bird causes a number of diseases which cause an essential economic damage to poultry farming. Often the diet of an agricultural bird does not always satisfy their need for selenium [7, 16, 20].

Need of production of compound feeds with additives of selenium is obvious to a bird. Microadditives of salts of selenium in a diet of chickens, ducklings, gooses, laying hens, quails stimulate growth and development, improve a fecundity of eggs, deductibility, increase resistance to diseases, increase egg-laying qualities [16, 17].

The purpose of work is studying of productivity of geese of parent herd when using feed additive «Vetosel E forte».

Entered research problems:

- to estimate the level of safety of geese of parent herd when using feed additive «Vetosel E forte»;
- to determine influence of use of feed additive «Vetosel E forte» on egg productivity and quality of incubatory eggs of geese;

- to establish morphobiochemical indicators of blood and level of natural resistance of geese of parent herd and the received daily geese;

- to calculate economic indicators of use of feed additive «Vetosel E forte» for geese of parent herd.

Material and methods of research. Researches are executed on the basis of LLC NPO «Garden – Kurgan goose – Safakulevo» according to subject of FSBOOI HA Kurgan State Agricultural academy named after T. S. Maltseva (№ of the state registration 01201151991) on geese of parent herd of the Italian white breed. For scientific and economic experiences groups of a bird were formed by method of the balanced groups, taking into account age, sex, the live weight, a physiological state. 

«Vetosel E forte» – feed additive for enrichment by vitamin E and selenium and balancing of rations of farm animals, including birds. In 1 l of feed additive contains in quality of active ingredients: vitamin E – 68 g, selenium – 2,4 g, and also auxiliary components and the water purified – to 1 l. Mixing of feed additive with water was carried out multistage in tanks on 750 l. The volume of the drunk water made 3,75 g of water on 1 g of the forage consumed by geese. At a dosage of feed additive of 0,4 ml/10 l of drinking water contained in 1 l of water vitamin E of 27,20 mg and selenium – 0,95 mg; 0,5 ml/10 l – 34 and 1,20; 0,6 ml/10 l – 40,80 and 1,45 mg respectively. 

Scientific and economic experiment on geese of parent herd of the Italian white breed of the third year of use was made during the productive period.

1. Scheme of carrying out scientific and economic experience

	Group
	The heads in group
	Features of feeding

	Control
	1500
	Compound feed

	1 skilled
	1500
	Compound feed, the containing «Vetosel E forte» in a dose of 0,4 ml/
10 l of drinking water

	2 skilled
	1500
	Compound feed, the containing «Vetosel E forte» in a dose of 0,5 ml/
10 l of drinking water

	3 skilled
	1500
	Compound feed, the containing «Vetosel E forte» in a dose of 0,6 ml/
10 l of drinking water


For experience of geese distributed in four groups up to 1500 heads in each group. For geese of control group we used PK-30 compound feed; 1 experienced – compound feed with additive Vetosel E forte in a dose of 0,4 ml/10 l of drinking water; 2 experienced – 0,5 ml/10 l; 3 experienced – 0,6 ml/10 l. Feeding of geese of parent herd was carried out taking into account regulations of RSITIC [14].

Conditions of keeping, the landing density, the front of feeding and drinking, microclimate parameters in all groups were identical. Zootechnical, hematologic, economic and statistical methods of researches were used when carrying out experiments. 

The amount of the eggs laid by geese was considered every day, with identification of suitable eggs for an incubation, their visual assessment and an ovoskopy. Biological control was carried out in the course of an incubation for the purpose of determination of quality of eggs, control of an embryonal development of a bird, the analysis of results of an incubation and assessment of the removed young growth – by techniques of RSITIC [6]. Morphological, physical, chemical and biochemical indicators of eggs estimated by selective control test from a batch of eggs – by the techniques described by All-Union Academy of Agricultural Sciences named after V. I. Lenin [1] and RSITIC [10].

Safety of a livestock was determined accounting of a case of geese for the entire period of exploitation of a bird. Control of full value of feeding and the state of health of a bird was performed by studying of composition of blood at geese of parent herd [12]. 

Economic indicators were calculated on the basis of results of experiments, cost value and costs of the forages this on productivity of geese [11]. The received digital material is processed by methods of variation statistics. The difference was considered reliable in case of Р≤0,05 [13].

Results of research. Feeding of parental herd of geese was carried out the PK-30 compound feed consisting of: wheat of 59,5%; cake sunflower – 20,0; meal soy – 11,1; BVMK D4775 – 7,5; limestone powder – 1,7; table salt – 0,2. Level of concentration of exchange energy in compound feed made 263 kcal; level of a crude protein – 20,2%; crude cellulose – 6,7; linoleic acid – 2,9; calcium – 1,6; the general phosphorus – 0,7; sodium – 0,3%. 

Safety of geese of parental herd for the productive period in skilled groups was more, in comparison with control: in 1 skilled for 0,5%, in 2 skilled – on 1,0, in 3 skilled – for 1,7%.

Efficiency of geese of parental herd is presented in table 2.

2. Indicators of efficiency of geese
	Result
	Group

	
	Control
	1 skilled
	2 skilled
	3 skilled

	Average livestock of geese, number
	1455
	1456
	1459
	1468

	egg-laying qualities on average

layer, piece
	27,97
	28,57
	28,98
	30,88

	Gross collection of eggs, one thousand pieces
	40,73
	41,61
	42,28
	45,28

	Intensity of egg-laying qualities, %
	90,52
	89,03
	89,93
	90,99

	Peak of egg-laying qualities, %
	30,42
	31,07
	31,50
	33,52


More eggs, in comparison with control were received from geese of experienced groups of egg-laying qualities for the period: in 1 experienced for 2,2%, in 2 experienced – on 3,6, in 3 experienced – for 10,4%; gross collection of eggs – respectively for 2,2, 3,8 and 11,2%. Intensity of egg-laying qualities practically didn't differ at geese of all groups, the difference between the maximum and minimum indicator constituted 2,0%. At the same time the egg-laying qualities peak at geese of control, 1 and 2 groups averaged 31,0% that it is less in comparison with 3 experienced for 2,5%. Therefore, use of feed additive «Vetosel E forte» positively influenced on safety, and geese to whose drinking water added feed additive in a dose of 0,6 ml/10 l of drinking water had a productivity more.

Quality of goose incubatory eggs is given in table 3. The geese consuming feed additive «Vetosel E forte» had a mass of eggs more in comparison with control: in 1 experienced for 0,5%, in 2 experienced – on 1,2, in 3 experienced – for 3,1% (P≤0,05). Density and amount of eggs, thickness of a shell, Hau's unit at geese of all groups considerably didn't differ. The difference on a form index was also insignificant, this indicator at all groups averaged 69,0%. Use of feed additive «Vetosel E forte» promoted increase in protein of eggs of experienced groups in comparison with control on 1,5; 2,1 and 4,2% respectively.

3. Results of assessment of quality of eggs in the middle of egg-laying qualities (
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	Result
	Group

	
	Control
	1 skilled
	2 skilled
	3 skilled

	Mass of egg, g
	146,70±0,72
	147,37±1,14
	148,47±1,27
	151,23±0,73*

	Density of egg, g/cm3
	1,081±0,004
	1,083±0,001
	1,082±0,001
	1,083±0,006

	Volume of egg, cm3
	135,67±0,31
	136,07±0,97
	137,25±1,20
	139,70±0,32

	Index of a form of egg, %
	69,27±2,69
	69,01±2,31
	69,26±2,25
	68,39±1,38

	Thickness of a shell, mm
	0,502±0,007
	0,504±0,008
	0,506±0,003
	0,506±0,003

	Hau's unit
	79,87±1,88
	80,53±0,52
	80,39±2,84
	80,75±0,37

	Weight relation of 
white to the mass of a yolk
	1,84±0,27
	1,83±0,12
	1,84±0,16
	1,85±0,06


Here and after * - P≤0,05; ** - P≤0,01; *** - P≤0,001.
Increase in mass of a shell in skilled groups in comparison with control has made: in 1 skilled for 0,1%, in 2 skilled – on 1,6, and in 3 skilled – for 5,3%. Thus, use of feed additive «Vetosel E forte» hasn't exerted considerable impact on quality of eggs, behind an exception of reliable (P≤0,05) increase in mass of eggs at geese of 3 skilled groups consuming the used of medicine in a dose of 0,6 ml/10 l of drinking water that in turn has affected the mass of protein and a shell.

The analysis of results of an incubation is presented in table 4.

4.  Incubatory qualities of eggs of geese, %

	Result
	Group

	
	Control
	1 skilled
	2 skilled
	3 skilled

	Impregnation
	92,19
	93,18
	94,64
	95,28

	Deductibility
	69,98
	75,79
	77,55
	81,00

	Conclusion
	64,52
	70,62
	73,39
	77,18

	Standard of young growth, number
	11734
	12970
	13363
	14027


It is established that the impregnation of eggs in 2 and 3 experienced groups was more, than in control for 2,5 and 3,1% respectively. Deductibility in experienced groups was more, than in control on 5,8; 7,6 and 11,0%, and a conclusion – on 6,1; 8,9 and 12,7% respectively. More standard young growth, than in control for 10,5, 13,9 and 19,5% respectively was received from geese of experienced groups. Thus, increase in a dosage of feed additive «Vetosel E forte» from 0,5 ml/10 l to 0,6 ml/10 l of drinking water, promoted increase in viability of embryos, and receipt of standard young growth. 

Hematologic indicators of geese and daily geese. Use of feed additive «Vetosel E forte» as a part of drinking water for geese didn't exert negative impact on hematologic indicators. When using additive in a dose of 0,6 ml/10 l in the middle of egg-laying qualities noted more intensively expressed tissue respiration (the color indicator is more, than in control for 14,6%, 1 experienced – on 14,1 and 2 experienced – for 9,0%). Calcium content reduction (for 3,9%) and general protein (for 15,9%) is connected with bigger productivity of geese, however deviations from a physiological regulation weren't noted. 

Cellular factors of nonspecific immunity at geese are reflected in table 5.

5. Phagocytic reactions of geese in the middle of a egg-laying qualities (
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	Result
	Group

	
	Control
	1 skilled
	2 skilled
	3 skilled

	Phagocytic activity, %
	51,67±0,93
	54,67±1,20
	57,33±1,20*
	59,67±0,88**

	Phagocytic number
	3,93±0,10
	4,16±0,07
	4,48±0,11*
	5,06±0,12**

	Phagocytic index
	7,60±0,06
	7,62±0,03
	7,82±0,03*
	8,47±0,10**

	Phagocytic capacity, one thousand mick. bodies
	165,64±

3,42
	165,12±

9,91
	173,91±

12,32*
	181,22±

6,55**


At the beginning of the egg-laying qualities of phagocytic period reactions of geese of all groups considerably didn't differ. In the middle of the egg-laying qualities period the phagocytic number at geese of skilled groups is more in comparison with control: in 1 skilled for 5,6%, in 2 skilled – on 14,0 (P≤0,05), in 3 skilled – for 28,8% (P≤0,01); a phagocytic index – on 0,3; 2,9 (P≤0,05) and 11,5% (P≤0,01) respectively. By the end of egg-laying qualities geese of skilled groups had a phagocytic activity more on 4,3; 9,0 (P≤0,05) and 11,3% (P≤0,01); phagocytic number – on 17,7; 29,1 (P≤0,05) and 35,8% (P≤0,01); a phagocytic index – on 7,7, 8,1 and 9,5% (P≤0,05) respectively in comparison with control. More maintenance of level of natural resistance was observed at geese of 2 and 3 skilled groups consuming additive in dosages of 0,5 and 0,6 ml/10 l. 

Hematologic indicators of the daily geese received from geese of parental herd are presented in table 6.

6. Hematologic indicators of the daily geese (
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	Result
	Group

	
	Control
	1 skilled
	2 skilled
	3 skilled

	Erythrocytes, x 1012/l
	2,41±0,06
	2,40±0,02
	2,37±0,04
	2,42±0,08

	Hemoglobin, g/l
	123,86±9,90
	126,91±1,37
	127,87±1,79
	131,41±3,32

	Color indicator
	1,54±0,09
	1,58±0,03
	1,62±0,02
	1,63±0,08

	Leukocytes, х 109 /l
	24,83±2,86
	25,13±2,58
	31,03±0,74
	31,65±1,10

	Phagocytic activity, %
	58,33±1,76
	58,67±2,91
	61,33±2,03
	62,67±1,45

	Phagocytic number
	4,96±0,13
	5,04±0,16
	5,32±0,17
	5,47±0,08*

	Phagocytic index
	8,50±0,09
	8,61±0,18
	8,68±0,23
	8,74±0,23

	Phagocytic capacity, one thousand mick. bodies
	210,67±

22,27
	215,67±

18,34
	275,08±

11,04
	276,46±

11,12*


The number of erythrocytes at geese of all groups considerably didn't differ, however on content of hemoglobin and a color indicator of geese exceeded 3 experienced groups control for 6,1 and 5,8%, 1 experienced – on 3,6 and 2,2; 2 experienced – for 2,8 and 0,6% respectively. Geese of 3 experienced groups had a phagocytic activity more, than in control for 4,3%, in 1 experienced – on 4,0 and in 2 experienced – for 1,3%. Geese of 3 experienced groups had both a phagocytic number, and an index more in comparison with control on 10,3 (P≤0,05) and 2,8%, with 1 experienced – on 8,5 and 1,5; about 2 experienced – for 2,8 and 0,7% respectively. Therefore, the daily geese received from the geese consuming with water feed additive «Vetosel E forte» in a dose of 0,5 ml/10 l and 0,6 ml/10 l of drinking water differed in higher nonspecific immunity.

Efficiency of use of feed additive «Vetosel E forte» in case of production of incubatory eggs is shown in table 7.

7. Economic indicators of use of additive «Vetosel E forte» in case of production of incubatory eggs

	Result
	Group

	
	Control
	1 skilled
	2 skilled
	3 skilled

	Gross gathering eggs, one thousand pieces
	40,73
	41,61
	42,28
	45,28

	Exit of incubatory egg, %
	95,90
	96,78
	97,63
	98,23

	Compound feed consumption during operation, t
	44,39
	44,73
	43,86
	44,06

	Compound feed consumption on 1000 pieces of eggs, kg
	1136,46
	1110,75
	1062,55
	990,59

	Realized incubatory egg, one thousand pieces
	39,06
	40,27
	41,28
	44,48

	Cost value of 1000 pieces of incubatory eggs, one thousand rubles
	60,66
	60,13
	59,55
	59,58

	Profitability, %
	10,67
	12,66
	14,77
	15,42


Gross collection of eggs was more in experienced groups in comparison with control respectively: in 1 experienced for 2,2%, in 2 experienced – on 3,8, in 3 experienced – for 11,2%. An exit of incubatory egg increased in experienced groups by 0,9–2,3% in comparison with control. The compound feed consumption for the entire period of exploitation of a bird and on 1 head between groups differed slightly, and the compound feed consumption on production of 1000 pieces of eggs, was less in experienced groups on 2,3; 6,5 and 12,8% respectively, than in control. From geese of experienced groups more incubatory egg in comparison with control on 3,1 was realized; 5,7 and 13,9% respectively. Profitability of production of incubatory egg was more in experienced groups in comparison with control on 1,98; 4,09 and 4,74% respectively. Therefore, the dosage of 0,6 ml/10 l of feed additive «Vetosel E forte» was more effective in case of production of goose incubatory eggs.

Conclusions:

1. Egg productivity (2,15–10,40%) and safety (0,47–1,68%) was more at the geese of parent herd consuming feed additive «Vetosel E forte». Geese of experienced groups differed from control by bigger impregnation of eggs for 0,99–3,09%, deductibility – on 5,81–11,02 and a conclusion – for 6,10–12,66%.

2. Use of feed additive didn't exert considerable impact on quality of eggs, however, increase in a dosage promoted increase in viability of embryos and receipt of bigger number of standard young growth for 10,53–19,54%. 

3. Feed additive «Vetosel E forte» as a part of drinking water didn't exert negative impact on hematologic indicators of geese. In case of application of a dosage of 0,6 ml/10 l noted more intensively expressed tissue respiration, reduction of content of calcium and general protein that it is connected with bigger productivity of geese, however an exit of indicators out of limits of a physiological regulation wasn't noted. 

4. More preserving level of natural resistance was observed at the geese consuming additive «Vetosel E forte» in dosages of 0,5 and 0,6 ml/10 l of phagocytic activity, the number and an index were on average 4,34% more, 10,28 (P≤0,05) and 2,82%. The daily geese received from these geese also differed in higher nonspecific immunity.

5. When using feed additive «Vetosel E forte» a forage expense on 1000 pieces of eggs decreased by 2,26–12,84%, and the level of profitability of production of incubatory goose eggs increased by 1,98–4,74%. 

Proceeding from the results received during the research, we recommend to use young growth feed additive «Vetosel E forte» in a dosage of 0,6 ml/10 l of drinking water to geese of parent herd for increase in safety, productive indicators and viability of the received.
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