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PROSPECTS OF THE USE OF THREONINE IN THE FEEDING OF BREEDING HENS 
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Introduction to the wheat-corn-soybean feed during rearing (18–23 weeks) and the maintenance of breeding chickens (24–51 weeks) L-threonine to the level of 0.60 and 0.63% significantly increased body weight – 5, 4%, egg production – by 5.5%, the fertilized eggs – by 1.1%, the birth of chickens – by 2.4%, the number of hatching eggs – by 6.7% and reduces the cost of feed for 10 hatching eggs by 6.6
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Statement of the problem. The increase of profitability of manufacture of eggs depends substantially on the quality of the chicks. To improve the quality of young animals it is necessary to perform all elements of technology of cultivation of young growth and keeping adult birds [1, 4].

Currently, a whole range of ways to increase egg production and fertility of hens breeding, among which the balancing of combined fodders with a low level of animal protein for the account of the essential amino acids – lysine, methionine, threonine and tryptophan, is very actual [7].

Analysis of recent research and publications which discuss the problem. Threonine is the second limiting amino acid in most vegetable diets based on barley, wheat, peas and soy oil meal. It was proved that the level of water-soluble fiber, which is contained in the diet affects the use of threonine and lysine for the production of body protein. By increasing the level of pectin the deposition of protein is significantly reduced in diets deficient by threonine [5]. It was established that during threonine deficiency in the diet the efficiency of free amino acids reduces [6].
The biological role of threonine in the body is complex and diverse. Threonine regulates the metabolism of proteins, fats and carbohydrates; is involved in the deposition of fat in the liver and abdominal cavity, improves the resistance of the organism; supports the work of the gastrointestinal tract by protecting mucosa from proteases involved in the processes of metabolism and assimilation; promotes the formation of collagen, which is necessary for normal growth of young animals. Under the action of the enzyme the uldolaza threonine turns into glycine and acetic aldehyde. During deamination water molecule is separated from threonine and form alpha ketooil acid and ammonia. Threonine can influence the need of poultry in lysine and methionine. Increased content of threonine in the diet leads to increased utilization of lysine. Excess of methionine in the diet promotes the increase of the activity of dehydratase threonine in the liver and thus leads to an increase in needs in threonine [12].

It was found that chickens absorb more lysine on 10-15%, sulfur-containing amino acids on 8-12 % of mixed fodders, in structure of which there are animal proteins, than of the plant. So, for the lack or low level in mixed fodder of animal protein, norms of lysine, methionine, tryptophan and threonine should be increased to 10% [11].

The optimal dose of introduction of synthetic threonine in the mixed fodder can be a critical factor of development and functioning of the intestines, especially when you change the content of fodder, reduced feed intake during stress and transportation, recovery after diseases [10].

In the literature, there is little information about the effects of prolonged feeding threonine in vegetative fodders on the growth and development of young animals, performance and quality reproductive breeding chickens starting from 18 to 51 weeks of age.

The aim of the research was to improve the efficiency of the use of wheat-corn-soy fodders for replacements and breeding of chickens of Poltava clay rocks through the introduction of different levels of threonine.

To achieve this goal, objectives of the study are:

- to study the effect of different levels of synthetic threonine on the zootechnical performance of cultivation of repair calves and maintenance of breeding chickens;

- to examine the extent of use of the body of experimental poultry the amino acids from mixed fodders, with further research of quality of hatching eggs;

- to prove experimentally the introduction of optimal doses of threonine in wheat-corn-soybean mixed fodders.

Materials and methods. Scientific and economic experience was held in 2009 (December to August) in the experimental farm “Borki” of IP UAAS Kharkov region. From daily to 17 weeks of age chickens got mixed fodder with different levels of threonine. By the principle of analogues three groups (200 units) 18-week maintenance chickens of Poltava clay rocks were formed. Bird was placed in cell battery OBN-4. The laying period was 7 months. In the experience it was determined the optimal level of threonine (0,53-to 0,56 0,56 to and 0,60 0,60-0,63%) in the fodder [9].

With 18 to 51 weeks age of chickens of the first group was fed to the full-wheat-corn-soybean fodder with content from 6.4 to 6.5% of animal fodder (8,1 11,0% of protein). The birds of the second and third research groups received the same fodder, but with the addition of L – threonine (98% of the company Ajinomoto) more than the existing standard, in the amount of 0,03-0,04 to 0.07 per cent respectively (to the level of 0.56-0,60 and 0,60-0,63%).

During the experiment, the consumption and fodder expenditures, save, homogeneity of poultry in live weight, productive and reproductive qualities, amino acid composition of eggs were taken into account. The concentration of amino acids was determined on the amino acid analyzer T-339 [3, 7].

The parameters of the microclimate and light regime meet the standards of WNTP - APK - 04.05 [3].

The results of the research. The main indicator, which characterizes the quality of feeding and the most important indicator of the efficiency of the use of fodder, is egg productivity.

The results of the productivity of poultry are presented in table 1.

1. The productivity of chickens

	Indicators
	Group

	
	1 (Control)
	2
	3

	Live weight, kg
	
	
	

	17 weeks
	1,77±0,01
	1,81±0,009
	1,85±0,009**

	51 weeks
	1,93±0,011
	2,00±0,011
	2,04±0,011***

	Egg production, PCs
	

	the middle layer hen, PCs.
	114,4
	114,8
	121,1

	the initial layer hen, PCs.
	110,4
	111,9
	119,2

	The average weight of eggs, g
	59,0±0,18
	59,6±0,18
	59,7±0,17

	The cost of feed for the growing period (18-23 weeks), kg / head.
	4,19
	4,19
	4,19

	The cost of feed for the period of detention (24-51 weeks), kg / head.
	22,54
	22,54
	22,54

	The cost of feed for 10 hatching eggs, kg
	2,11
	2,04
	1,97

	Safety, %
	93,5
	95,0
	97,0


Note: * - P < 0.05; ** - P < 0,01; *** - P < 0,001.

The difference in live weight of repair females (1-17 weeks) varied with the level of threonine. Introduction of threonine in wheat-corn-soybean fodder for breeding hens of laying period contributed to the increase in live weight – 0.07-0.11 kg of live weight in the third group of 17 and 51 weeks age was highly reliable (P < 0.01 and P < 0.001) compared with other groups. From chickens of the second and the third experimental groups was received by 0.4 and 6.7 more eggs (114,8 and of 121,1) than in the control (114,4 eggs). In the calculation of the egg production of the initial hen there was a similar trend.

In the second and the third experimental groups there was the highest safety of birds than in the control group on 1,5-3,5% more (95,0-97,0%).

In the experiment it was found a slight increase in the mass of eggs (59,0 g to 59,6-59,7 g) and decrease in the cost of fodder on 10 hatching eggs 0,07 and 0,14 kg (table. 2 and 3).

2. Dynamics of egg mass (g)

	Month of egg production
	Group

	
	1 (Control)
	2
	3

	1
	51,11±0,22
	51,15±0,22
	51,16±0,21

	2
	55,26±0,19
	55,34±0,18
	55,66±0,18

	3
	57,73±0,18
	59,10±0,18
	58,90±0,16

	4
	60,18±0,16
	60,72±0,18
	60,77±0,16

	5
	61,29±0,18
	62,66±0,16
	62,78±0,16

	6
	63,35±0,16
	64,05±0,18
	64,03±0,16

	7
	64,03±0,18
	64,35±0,17
	64,57±0,17

	Average
	59,00±0,18
	59,60±0,18
	59,70±0,17


Weight of eggs at the end of experience in the second and the third group amounted to 3,2% of the body weight of chickens, compared with the control of 3,3%. Weight of eggs largely increased for the first 3 months of performance (on 6,62-7,95 g) than for the following four months (3,63-3,85 g).

3. Dynamics of cost of fodders for 10 eggs (kg)

	Month of egg production
	Group 

	
	1 (Control)
	2
	3

	1
	6,36
	6,84
	5,47

	2
	1,98
	2,07
	1,98

	3
	1,70
	1,65
	1,64

	4
	1,77
	1,96
	1,50

	5
	1,61
	1,59
	1,57

	6
	1,69
	1,62
	1,65

	7
	1,75
	1,71
	1,78

	For 7 months
	1,97
	1,96
	1,86


The greatest cost of fodder for 10 eggs were in the first month of performance (5,47-6,84 kg). In the following months fodder costs decreased to the level of 1,5 kg (at the peak of laying) in the third group and gradually increased in the peak period to 1,97 kg in the control group.

The main task for the content of breeding hens is to generate the maximum number of hatching eggs of high quality. This is achieved primarily by feeding of young animals and the parental flock of hens, depending on age and conditions of detention.

The results of the research of incubation qualities of eggs are presented in table 4.

4. Reproductive qualities of hens

	Indicators
	Group

	
	1 (Control)
	2
	3

	Hatching eggs, pieces
	106,6
	110,3
	114,2

	Fertility egg, %
	93,2
	96,1
	94,3

	Hatchability of eggs, %
	90,8
	89,6
	91,1

	Output of chicks, %
	84,5
	86,1
	86,9

	Received chicks, heads.
	97,0
	99,0
	104,0


Analysis of table 4 showed that the higher output of hatching eggs was in hens of the second and the third group (86,1 and 86,9%) and the lowest – in the hens of the 1st group (84,5%). After 51-week period, the consumption of mixed fodder, which comprised the optimal dose of threonine, egg production of the second and the third research groups exceeded the control – by 0,3% and 5,8%, fertilization of eggs – by 2,9 and 1,1%, the output of youngster of laid eggs – by 1,6% and 2,4%, number of hatching eggs – by 3,4% and 6,7%, the number of chicks at 2% and 6,7% and hatchability of eggs in the third group – by 0,3%.

Introduction doses of threonine has not a negative influence on the reproductive capacity, safety and efficiency of a bird, and allows to get hatching eggs of high quality [2].

Expenses threonine per one hen in a third group for experience (238 days) amounted to 22,3 q. Consumption of a specified number of threonine allowed to increase the number of hatching eggs in 8 pieces and reduce the cost of fodder on 140, and on a thousand of eggs – 14 kg.
Studies have shown that the highest intensity of egg production (61,8%) was in the third group of hens that consumed the fodder, that contains 0,60-0,63% threonine. It should be said that the highest intensity (73,2%) of egg production in the third group was on the fifth month of egg-laying. Then it decreased gradually in all groups. However, the pace of decline was the lowest in the second group. For the fourth, fifth, sixth and seventh month from chickens of the third group there were received 80 eggs.

Content of essential amino acids in the egg is presented in table 5.

5. Amino acid composition of chicken eggs (integral), g/100 g

	Indicators
	Group

	
	1 (Control)
	2
	3

	Water, %
	74,18
	73,45
	73,96

	Crude protein %
	12,75
	12,73
	12,81

	Essential amino acids:
	4,96
	4,95
	5,11

	Valine
	0,66
	0,68
	0,68

	Isoleucine
	0,59
	0,56
	0,58

	Leucine
	1,14
	1,12
	1,14

	Lysine
	0,88
	0,90
	0,92

	Methionine
	0,43
	0,41
	0,43

	Threonine
	0,58
	0,62
	0,66

	Phenylalanine
	0,68
	0,66
	0,70

	Amino acids:
	7,13
	7,29
	7,39

	Alanine
	0,82
	0,78
	0,83

	Arginine
	0,69
	0,67
	0,73

	Aspartic acid
	1,19
	1,23
	1,20

	Histidine
	0,32
	0,33
	0,32

	Glycine
	0,39
	0,42
	0,40

	Glutamic acid
	1,67
	1,72
	1,73

	Proline
	0,35
	0,36
	0,37

	Serine
	0,86
	0,96
	0,94

	Tyrosine
	0,53
	0,49
	0,54

	Cystine
	0,31
	0,33
	0,33

	Together amino acids
	12,09
	12,24
	12,50


Analysis of table 5 showed that when using more than the standard threonine for breeding chickens amount of amino acids (essential and irreplaceable) increased in the egg. Concentration of threonine was more than that in the control – by 6.4% and 12.1%, which exacerbates the principle about food production with functional properties.

Conclusions:
1. Biological efficiency of wheat-corn-soybean fodder can be significantly improved by the introduction in the composition of the optimal level of L – threonine above the existing norms for breeding chickens on 0,03-0,04 and 0,07%, which increases the living mass – by 70 and 110 grams, egg production – by 0,3% and 5,8%, fertilization of eggs – by 2,9 and 1,1%, the output of youngster of laid eggs – by 1,6% and 2,4%, number of hatching eggs – by 3,4 and 7,1% and chick output – by 2 and 7 goals, the safety of the birds – by 1,5 and 3,5%, reduces the cost of feed for a thousand hatching eggs – on 7 and 14 kg. Expenses of threonine per one layer hen during the experience amounted to 11,2 and 22,3 q.

2. Increasing regulation of threonine up to the specified level does not influence negatively on the amino acid composition of chicken eggs.

3. Scientific novelty of the obtained results confirmed declarative patent of Ukraine for useful model “Method of increasing of reproductive qualities of breeding hens” № 66948 IPC (2011.01) А23К 1/00 (25.01.2012, bul. № 2) [8].
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