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Pig industry always requires the increased attention as producers of pig products, Veterinary Service, and also state structures that monitor the situation and provide  the government support to producers in the form of grants.  Since the pig breeding is an area of ​​high-risk stock- breeding, the industry needs to develop and implement new technologies, tools and techniques that would help increase multiple pregnancy, the safety of the offspring, the intensity of growth and improving reproductive qualities of sows. 
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Raising the question. Pig breeding as any branch of agricultural production requires the constant attention, insofar as changing the parameters of the manufacturing process will change the volume and the profitability.  Everywhere it is argued that pig breeding have to be subsidized, as under current conditions on own feed production to achieve the cost-effective level is impossible. This thesis is confirmed by referring to the statistical records of pigs’ productivity. Yes, most enterprises of the Poltava region receive only 1.8-2.0 farrows with an average multyfertility 9- 11 piglets per litter at the level of technological waste 12-13% in the sucking period, 5-6% - in rearing period and 1.5-2.0% - fattening by average daily growth at the level of 447 grams. These indexes indicate first about the abuse of technological housing conditions, feeding, reproduction, insemination and using unbalanced diets.
Analysis of sources, which highlights the issue. Those pedigree factories where it is created suitable conditions of microclimate, housing and feeding pigs’ livestock, get stable indexes - 2.2-2.3 farrows per year, 12-13 viable piglets per farrow, a level of the preservation of offspring is 90-92% and average daily gains of piglets near the sow are 250-280 g, on rearing – 350-400 g and on fattening - 900 g or more [3, 8, 9].
In some pedigree factories in Poltava region, specifically in the enterprise named after Dekabristiv of Mirgorodskogo district it was performed the reconstruction, the result of which it became possible to transfer work of pedigree farm from seasonally round system on cycle one and get  2.2-2.3 instead of 1.7 farrows per year to increase output by 1 business piglets on one sow on  7.5 heads. 
Replacing machines by increasing the machine area only on 20 m2, made ​​it possible to simultaneously hold 14% more live-stock than previous conditions. In addition it is possible to increase the output of business piglets per 1 m2 of the machine area on  6 heads and on one  employee -on 660 heads. This change in technology has made it possible not only to reduce the amount of main sows from 200 to 135 heads, but additionally get in 4 times more piglets and to increase annual turnover of farrowing machines from 2 to 8.7 times. Funds invested in the reconstruction of premises and equipment purchases were returned by the end of the second year [10].
Thus, if a joint collaboration between scientists and practitioners, the question of increasing the efficiency of enterprises in the production of pig production it is possible not only successfully solve, but also to get profitable pork. 
Below we consider the question of an impact of the level for technological parameters on the profitability of production of pig production and the structure of production and breeding pyramid for the annual production of 300 thousand heads of livestock commodity. 
The purpose of this article is to highlight the impact of individual technological parameters on the profitability of the industry and the need for main sows fixed for different levels of production and breeding pyramid. 
Target research is revealing the degree of influence of individual technological parameters on the structure of production and breeding pyramid, the need for the number of pedigree factories and the possibility of doing profitable pig industry as an example of the Poltava region. 
Material and methods of the researches. The material for researches were technological and economic indexes of the work of enterprises with production of pig production [1, 2, 5 - 7]. For the calculation we used the following methods and techniques: Economics and Statistics; settlement and constructive and computer modelling using programs developed by us [4]. 
Results. The calculation was based on technological indexes, which, according to statistics, are available in most enterprises of the Poltava region (Table 1). 
1. Original technological parameters
	Technological  parameters and their values

	Number of farrows / year
	1,8

	Multifertility of sows, piglets / farrow, head
	9,0

	Technological withdrawal, %
in sucking the period
	13,0

	on rearing
	6,0

	on fattening
	2,0

	Average daily gain of piglets in sucking period, g 
	180

	Average daily gain of piglets on rearing, g
	230

	Average daily gain of piglets  on fattening, g 
	500

	Unfertilized sows, %
	15


According to the above named parameters for the function of production breeding pyramid it is necessary that  its structure has  main sows in pedigree factories of maternal group  3.61%, in pedigree factories of the first paternal group - 0.04%, in pedigree factories of the second paternal group - 0.33%, in pedigree farms - 12.13% and in  the commodity enterprises - 83.89 percent. 
Through cash-analytic search for the degree of influence of multifertility of pregnancy sows and the level of  technological waste at different stages of rearing and fattening, we have made ​​five consecutive calculations, each of which was added in one pig on farrow (Table 2). The intensity of using of sows were on the level 1.8 farrows per year.
2. The influence of a level of multifertility to replace the production indices
	Technology index
	Number of calculation

	
	1
	2
	3
	4
	5

	Multifertility of sows, piglets/farrows, head.
	9,0
	10,0
	11,0
	12,0
	13,0

	Offsprig on one main sow, head.
	13,8
	15,4
	16,9
	18,4
	20,0

	By the realization of will, head.
	11,1
	12,3
	13,5
	14,8
	16,0

	In all the main sows
	27913
	25137
	22862
	20965
	19357

	It is necessary combined feed-staff, tons
	218642
	168995
	167621
	166471
	165483

	Profitableness, %   
	-24,5  
	-5,6  
	-5,2  
	-4,8  
	-4,5  


In the practice of pig breeding it is actively working  the breeding work to increase sows multifertility. Thus, its increase from 9 to 13 piglets per farrow will increase annual offspring from one sow from 13.8 to 20.0 piglets, but due to the high level of technological waste to implementation it will be total 16 piglets. By simultaneously increasing multifertility throughout production and breeding pyramid designated for the annual production of 300 thousand heads of commodity livestock, a number of main sows can be reduced from 27913 to 19357 heads, that is exempt from all herds of 8556 (30.6%) heards. By reducing the breeding live-stock, yearly need for combined feed-stuffs decreases from 218.6 to 165.5 thousand tons, ie 53.2 thousand tonnes (24.3 percent). In cases when other production indexes remain on the low (control) level, but the profitability, given the price of feed, energy and tribal sold marketable products, anyway remain below zero. So, without changing other technological parameters only due to changes of the level of  multifertility  can not get profitable pork.
In the second series of calculations was planned to be set as the low multifertility, just raising the preservation of offspring, to reach a value of total production indexes. For sustainable indexes on the level of control we have consistently reduced the level of technological waste (calculation 1-3) and only the 4th calculation, reaching a high level of the preservation of the offspring, increased multifertility rate to 10 heards on farrow (Table 3). 

3. Changing of technological parameters (Second series of calculations, raw data)
	Technology index
	Number of the calculation

	
	1
	2
	3
	4

	Number of farrows / year
	1,8
	1,8
	1,8
	1,8

	Multifertility of sows, piglets / farrow, head.
	9,0
	9,0
	9,0
	10,0

	Technological waste under the sow,%
	12,0
	11,0
	10,0
	10,0

	Technological waste 

on rearing.%
	5,0
	4,0
	4,0
	4,0

	Technology waste 

on rearing (fattening),%
	1,5
	1,0
	1,0
	1,0

	Average daily gain of piglets 

in a sucking period g 
	180
	180
	180
	180

	- "- On rearing g
	230
	230
	230
	230

	- "-on fattening, g 
	500
	500
	500
	500


After analyzing the results, it was found out that in the case of low multifertility of sows the change only a technological waste also doesn’t give the desired result of the increase of the profitability of pig breeding. In particular, the reduction in the total level of technological waste from 18.5 to 15% for most households is almost unattainable, allows you to increase the annual saving offspring only on 0.4 piglets (3.5%). The low level of using sows (1.8 farrows per year) and low average daily gains, yield albeit growing, but the profitability at the production of pig breeding products generally remain below zero. The increase of the level of multifertility to 10 piglets per farrow at a low intensity level of growth also does not give the desired result (Table 4). 
4. The influence of technological waste and multifertility of sows on the change of production parameters
	Technology index
	Number of calculation

	
	1
	2
	3
	4

	Offspring on 1 main sow, head.
	13,3
	13,3
	13,3
	14,8

	By the exercise of will, head.
	11,0
	11,3
	11,4
	12,7

	In all, the main sows
	27171
	26455
	26163
	23560

	It is necessary combined feed-staff, tons
	169523
	168412
	168167
	166599

	Profitableness, %       
	-5,7  
	-5,1  
	-4,9  
	-4,4  


In the third series of calculations, we set out the aim to determine whether it can be a profitable economic activity, increasing only the intensity of sows and other technological indexes to leave on the level of control. For the calculation the level of multifertility and technological waste left intact and only in the fifth  calculation changed the level of average daily gains. (Table 5). 

5. The input data to calculate the influence of an intensity of using sows on  the change of production parameters
	Technology index
	Number of calculation

	
	1
	2
	3
	4
	5

	Number of farrows / year.
	1,8
	1,8
	2,0
	2,2
	2,2

	Multifertility of sows, piglets / farrow, head.
	10,0
	11,0
	11,0
	11,0
	11,0

	Technological waste under the sow,%
	11,0
	11,0
	11,0
	11,0
	11,0

	Technological waste on rearing.%
	5,0
	5,0
	5,0
	5,0
	5,0

	Technological waste on rearing, %
	1,0
	1,0
	1,0
	1,0
	1,0

	Average daily gain of piglets in sucking period, g
	180
	180
	180
	180
	210

	Average daily gain of piglets оn the rearing, g
	230
	230
	230
	230
	250

	Average daily gain of piglets оn fattening, g
	500
	500
	500
	500
	600


The calculations revealed that the increase of the intensity using of sows and their multifertility with a simultaneous decrease in the withdrawal process, relative to the baseline data, will increase the production of pig production on the main sow, but at lower average daily growth it also allows you to get a profitable pork. Only increase average daily gains by maintaining high indexes of  multifertility sows and piglets preservation will enable to reduce the cost of feed and increase the profitability of economic activity to the positive values ​​(see Table 6). 

6. The influence of intensity of using sows to change production parameters
	Technological index
	Number of calculation

	
	1
	2
	3
	4
	5

	Offspring on 1 main sow, head.
	15,4
	16,9
	18,6
	20,6
	20,6

	By the exercise of will, head.
	12,9
	14,1
	15,6
	17,2
	17,2

	In all, the main sows
	24073
	21895
	19844
	18005
	18005

	It is necessary combined feed-stuff, tons
	167393
	166076
	165321
	166831
	145118

	Profitableness, %    
	-4,8  
	-4,4  
	-4,3  
	-5,3  
	6,9  


The study found a rather interesting fact: only increase the number of offspring of the low intensity of growth will increase spending on high-value prestarter and starter combined feed-stuffs, which significantly raise the cost of pork and affects on the profitability (calculation 4). Increasing average daily gains at all growth stages of live-stock,  can reduce the number of feeding duration and by saving feed, staff time, energy and increase sales the machine places, to increase profitability of production of pig production (calculation 5).   

The analysis of the three previous calculations show that an increase in only some of the indexes analyzed above can improve the situation in the field, but does not allow to obtain profitable pork, given the high level of technology, low cost and payback of wasted feed.. For these reasons, we conducted  the fourth series of calculations to simulate the probability of changing profitability of pig breeding by increasing the average daily gains  at all stages of rearing young pigs. For the calculations we had the basis for a real possible indexes of intensity of using sows, multifertility and technological waste at different stages of rearing offspring and changed only the intensity of the growth of young animals (Table 7).
7. The output data to establish the influence of changes in average daily gains on production parameters
	Technological index
	Number of calculation

	
	1
	2
	3

	Number of farrows / year.
	2,2
	2,2
	2,2

	Multifertility of sows, piglets / farrow, head.
	11,0
	11,0
	11,0

	Technological waste under the sow,%
	11,0
	11,0
	11,0

	Technological waste  

on rearing,%
	5,0
	5,0
	5,0

	Technological waste. On rearing  (fattening),%
	1,0
	1,0
	1,0

	Average daily gain of piglets in sucking period, g 
	210
	220
	230

	Average daily gain of piglets on rearing, g
	250
	270
	280

	Average daily gain of piglets on fattening, g
	600
	700
	800


Modeling the probability of doing profitable pig breeding enables a certain degree of confidence to get the answer, the change in profitability of economic activities subject to combined changes in technological parameters (Table 8). Reaching the level of indexes (Table 7) return becomes almost zero. Increasing the same level of average daily growth will help get profitable pork for the creation of appropriate conditions and feeding. 
The analysis of the data indicates that for increasing the profitability of commercial activities should deal comprehensively with the introduction of new technologies. Increasing the only individual technological parameters with simultaneous integrated boost, including usage of sows and their multifertility, reducing the level of waste and increasing average daily gains it is impossible get profitable pig production. However, by taking comprehensive measures to establish a system of housing, feeding and care after different ages of pigs’ livestok can even applying high-value feed-stuffs to receive cost-effective production of pig production. 
8. The combined influence of an  intensity of using sows, multifertility  , the level of technological waste and average daily gains on profitability of pork production
	Technological index
	Number of calculation

	
	1
	2
	3

	Offspring on 1 main sow, head.
	20,6
	20,6
	20,6

	By the exercise of will, head.
	17,2
	17,2
	17,2

	In all, the main sows
	18005
	18005
	18005

	It is necessary feed, tons
	159296
	142105
	140399

	Profitableness, %  
	-1,4  
	8,8  
	10,0  


 If along with the improvement of the technological parameters of a set of measures to reduce the cost of animal feed used , namely to choose the optimal ratio between feed ingredients, bring nutritious food in accordance with the physiological needs of the uneven number of animals and replace expensive as feed for cheaper without losing nutritional value of feed mixture , all this will help improve feed conversion and average daily gain , reduce the cost of 1 kg of pork produced and increase profitability of economic activity to 40-50 percent.
The simultaneous change in all production and breeding pyramid designated for the annual production of 300 thousand heads of livestock commodity, the value of technological parameters from the control level (Table 1.) to higher (see Table. 7) will reduce the required number of sows with major 27913 to 16511 heads (-11.402 heads, -40.8%). In the case of the aforementioned changes for breeding production of all production and breeding pyramid must have at five, but only one pedigree factory  of highly productive sows maternal breed and within it, but geographically separated, to keep the number of animals first and second paternal breed  because the real need in these animals  is very small (Table 9). 
9. The structure of the herd for production and breeding pyramid annual production of 300 thousand heads of livestock commodity
	Technological  index
	Categories of enterprises

	
	PF-1
	PF-2
	PF-3
	PF
	C(CE)

	
	Н
	В
	Н
	В
	Н
	В
	Н
	В
	Н
	В

	Number of main sows (control)
	767
	155
	12
	3
	88
	33
	3413
	1282
	23633
	15038

	Percentage of main sows in the structure of production and breeding pyramid
	3,61
	1,25
	0,04
	0,02
	0,33
	0,21
	12,13
	7,75
	83,89
	90,77

	The need for number of enterprises
	5
	1
	0
	0
	1
	0
	34
	13
	11
	12

	The need for a number of combined feeds, tons
	5,83
	1,31
	0,09
	0,03  
	0,67
	0,28   
	26,06
	10,91   
	186,0
	126,4   


PF-1 –Pedigree factories of maternal form (the Large White, 150 main sows); 
PF-2 –Pedigree factories of the first of paternal form ( Landrace, 100 main sows);

PF-3 – Pedigree factories the second paternal form (Duruk, 100 main sows); 
PF –Pedigree farms (the Large White, 100 main sows); 
C(CE) –complexes (commodity enterprise) to calculate the average power of 24 thousand heads / year;
L - low level of technological indexes;
B - a high level of technological indexes.

The number of pedigree farms to produce two breeds hybrids, if technology can setup the necessary 34 (control) to reduce to 13 enterprises (-21 pedigree farm, -61.8%). Freed from the breeding process the enterprises it is not appropriate to liquidate but restructure as a base to organize a well-established commodity production and using their potential to increase the total volume.
The introduction of new technologies to establish a system of housing, feeding and caring for animals for the annual production of 300 thousand heads of livestock commodity will not only reduce the amount of main sows, but also the need for fodder from 218.6 to 140.4 thousand tons ( -78.2 thousand tons, -36.8 %), which is a reliable reserve capacity of production of pig production. These changes will also increase the opportunity for a number of commercial sow herd , brought to realization from 11.1 to 17.2 heads, and unprofitable to turn into a profitable industry . 
CONCLUSIONS:
1. Since different technological and price factors have different effects on the profitability of the industry of pig breeding, their assessment should be carried out taking into account the degree of exposure. 
2. Increasing the level for multifertility to reduce a percentage of technological waste gives tangible results only significant increase of average daily gains and reduce the cost of animal feed being fed. 
3. The profitability of production of pig production is determined by a set of features that both should reach not below a certain value. The improvement of activities only individual production units often leads to unnecessary investing and gives the desired effect. 
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