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Mirgorod breed of pigs is regarded as the local vanishing breed; that is why search of the ways for its preserving is urgent. The comparative analysis of reproductive qualities’ indices of Mirgorod breed sows, which are purebred and crossed with specialized meat genotypes has been conducted in the article. Positive influence of Landrace breed boars on the reproductive capacity of Mirgorod breed sows has been proved; the negative effect on reproductive qualities as a result of crossing with the breed Pietrain and Large White of English selection has been shown.
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Statement of the problem. Pig breeding is the branch of livestock farming which is to solve the problem of providing the population with meat in the volume of not less than 30% of the general amount of manufactured raw material. But because of the low level of feeding, the genetic potential in pig breeding is used only 44% according to the reproductive qualities of sows, and 56% according to the early maturing of the offspring up to two months of age [8].

Although considerable success has been lately achieved in the process of feeding pigs, only the stabilization of indices or even their decrease have been received concerning the reproductive qualities, because the reproduction of pigs depends on a number of factors. The wish to receive as many pigs with a high growth intensity and meat qualities as possible, and at the same time increasing the number of farrowings per sow per year leads to the violation of the normal physiological cycle of the sow and, finally, is reflected in the decrease of the number of piglets at farrowing and their live weight. The increase of one or another productivity feature has its own peculiarities, which are correlated with heredity and interrelation with other features; that is why the selection process is directed at receiving heterosis effect by the correct choice of breeds, parent couples, improving feeding and housing conditions [1].

It is generally known, that reproductive qualities of pigs belong to the features with a low level of heredity (h2 = 10-20%), in particular, in 80-90% of cases they depend on environmental conditions. That is why only the questions of increasing the above mentioned indices by working out special technological methods taking into account genotypes’ specifics (breed technologies) are quite important nowadays [1].

Mirgorod breed belongs to the local breeds, so the search of the ways for preserving the population of the given breed is necessary. One of such ways can be using in the systems of hybridization, which will enable to increase the productive qualities of marketed piglets and use strong features of  Mirgorod breed, in particular, its adaptive capability and high indices of pork quality. So, studying the reproductive qualities of the pigs of Mirgorod breed under various variants of crossing is of high importance for scientists and practitioners.

The analysis of the latest investigations and publications, in which solving of the problem was initiated. According to the data of the State service of statistics of Ukraine, the pig stock in all the categories of farms had decreased to 7,373.2 thousand heads by January 1, 2012, while in 1991 it was 19,426.9. In 2011, the number of litter per 100 main sows at agrarian enterprises was 1,509, while in 1970 the number was 1,747 heads, which shows incomplete use of pigs’ physiological possibilities at present [12].

The main strategy of preserving domestic local breeds is to attract their genetic resources to industrial production. Following such strategy it is envisaged to use the breeds in the conditions to which they have already been adapted [7].

It should be mentioned, that the main method of selection work in pedigree herds of not numerous farm animals’ breeds, which belong to vanishing ones, including Mirgorod breed of pigs, is congenetic breeding and inbreeding, which enables to preserve genetic diversity of gene pool, but does not assist in increasing productivity indices.

The breeding of Mirgorod breed of pigs, its plant herd, at Decembrists state research enterprise in Poltava region, held according to the principle of “closed population” ensured appearing a considerable number of inbred livestock, the use of which was followed by decreasing the indices of reproductive capability. For example, among 200 main sows 34% have been found, the inbred coefficient of which was .2-14.06%. Among 30 main boars in the given herd, 19 animals (63.3%) were inbred, having the inbreeding co-efficient of .2-2.34%. The analysis of reproductive potential of inbred sows, having different stage co-efficient (3.12; 1.56 and .78%), under non-congenetic mating has shown, that increasing the co-efficient leads to decreasing all the reproductive capability indices [3].

Concerning the majority of economically useful features, Mirgorod breed is not inferior to plan domestic genotypes (Large White, Ukrainian White Steppe, Large Black breeds, etc.), though it cannot compete as far as meat quality and early maturing is concerned. That is why the main directions of selection and pedigree work with this breed should be defined as preserving the genetic resources, using it as female parent in industrial crossing, raising productivity indices together with simultaneous preserving unique biological peculiarities of the genotype.  

At Decembrists pedigree plant, under a high co-efficient of heredity of reproductive potential main indices (h2 =.31), the general phenotype variability is rather high [2].

Concerning pure bred breeding it is rather difficult to achieve the increase of sows’ productivity. One of the ways of increasing this index in industrial pig breeding is crossing of purebred and crossbred sows with boars of domestic and foreign selection [10].

Considerable attention has been lately paid to improving reproductive qualities of sows belonging to different groups of descent in the frame of breeds of universal and meat productivity trends. Corresponding concepts have been worked out, which take into account genetic conditionality of reproductive fitness features, their correlative and regressive dependence. They envisage the use of additive components of genetic changeability in lines and families in case of pure-breeding and non-additive (dominance, over dominance) in case of crossing and line-breeding hybridization. Essential increase of pigs’ reproductive qualities is achieved in the process of using non-additive effects of genes’ activity, that is, by controlled heterozygosis [6].

Following the above mentioned, the conclusion can be made, that at present the given problem remains rather topical and needs to be further studied, because Mirgorod breed as to its reproductive qualities surpasses other breeds of meat trend productivity. The use of Mirgorod sows with a low coefficient of inbreeding in the schemes of industrial crossing will enable to increase reproductive indices in pig breeding.

The aim and tasks. The aim of investigations consisted in defining the most effective combinations according to the indices of reproductive capacity for maximal production of marketed pork.

For achieving the set aim the following tasks have been solved: the reproductive qualities of Mirgorod breed sows crossed with boars of Mirgorod, Large White of English selection, Pertain, and also cross (mongrel) boars1/2P(1/2М and 1/2L(1/2М have been studied; comparative analysis of reproductive qualities depending on various variants of crossing has been conducted; correlation dependencies among reproductive capacity indices have been defined.

Materials and methods of investigation. Scientific and production investigations have been held in the conditions of state enterprise “Decembrists research farm” of Myrhorod district, Poltava region. According to methods’ scheme (table 1) the sows of Mirgorod breed have been purebred (control group) and crossed with boars of different breeds: Large White of English selection, Pietrain, and also mongrel boars1/2P(1/2М and 1/2L(1/2М.
1. The scheme of test organization
	Groups
	Group predestination
	Genotypes
	Number of heads in group

	
	
	of sows
	of boars
	of sows
	of boars

	І
	control
	М
	М
	8
	2

	ІІ
	experimental
	М
	LW(E)
	8
	2

	ІІІ
	experimental
	М
	P
	8
	2

	ІV
	experimental
	М
	1/2P(1/2М
	8
	2

	V
	experimental
	М
	1/2L(1/2М
	8
	2


Note: M – Mirgorod breed; LW(E) – Large White breed of English selection; P – Pietrain; 
L – Landrace.

Feeding and housing conditions of experimental groups have been similar corresponding to the technology, adopted on the farm.

Generally adopted methods in pig breeding have been used for conducting research work. The object of investigation have been the indices of prolificacy, milkability, average weight of one piglet at the age of 21 days and at weaning, average weight of the litter at weaning, livability of offspring up to 45 days. 

Final estimation of sows’ reproductive qualities has been performed according to two indices – complex index of reproductive qualities (CIRQ) and evaluation index I [13], which was calculated by the formula: 
І = n0 + 2n45 + 35G,
where: I – the index of reproductive qualities;

            n0 – the number of piglets at birth, heads;

            n45 – the number of piglets at weaning, heads;

            G – average daily weight gain of piglets before weaning, kg.

As the weaning of piglets from sows at state enterprise “Decembrists research farm is conducted at the age of 45 days, complex index of reproductive qualities (CIRQ), which was suggested by V. A. Kovalenko in 1972 [4], with the correction of the coefficient of litter weight at weaning according to methodical recommendations of N. A. Loban and co-authors [9], has the following form:

CIRQ = 1.1·х1 + .3·х2 + 3.3·х3 + .5·х4,
where: х1 – prolificacy, heads; 

            х2 – milk ability, kg.; 

            х3 – number of piglets at weaning, heads; 

            х4 – litter weight at weaning, kg. 

The received results have been statistically processed according to the standard biometric methodological recommendations, using Microsoft Excel 2007 program.

The results of research. The results of conducted research show a considerable difference as to reproductive indices among experimental groups (table 2). 
2. Reproductive qualities of sows, M(m

	Group
	n
	Prolificacy,

heads
	Average weight at the age of 21 days, kg
	Average weight at weaning, kg
	Livability of piglets before weaning, 
%
	CIRQ,

points
	І

	
	
	
	of litter
	of one piglet
	of litter
	of one piglet
	
	
	

	I
	8
	9.8±

.53
	60.4±

5.8
	6.5±

.53
	109±

10.12
	11.9±

.69
	93.8±
2.65
	113.5±
8.64
	36.4±
1.73

	II
	8
	10.6±

.56
	52.7±

2.53
	5.7±

.41
	94.6±

6.92
	10.6±

.58
	85±
2.73*
	104.5±
5.68
	35.9±
1.51

	III
	8
	9.3±

.56
	40.3±

3.08**
	6.1±

.35
	62.5±

7.54**
	10.1±

.92
	68.1±
4.34***
	74.1±
5.96**
	28.4±
1.62 **

	IV
	8
	10.4±

.5
	54.1±

4.18
	6.1±

.54
	88.9±

7.7
	10.3±

.98
	84.7±
4.21
	101±
5.71
	35±
1.33

	V
	8
	10.8±

.49
	63.9±

4.19
	6.3±

.49
	109.9±

8.35
	11.3±

.58
	90.8±
4.55
	118.1±
7.51
	38.1±
1.76


Note: * - P≤.05; ** - Р≤.01; *** - P≤.001.
The advantage of groups II, IV and V concerning prolificacy in comparison to the control groups has been found by 8.16; 6.12 and 10.20% correspondingly. In the process of using Pertain breed the prolificacy of Mirgorod breed sows has decreased by 5 head, or 5.10% in comparison with the control group.

The highest index of milk ability was in group V – 63.9 kg, which is 5.79% higher, than in the control group. The smallest average litter weight at the age of 21 days has been observed in group III (40.3 kg), where decreasing the value of the given feature has been fixed – by 33.28% (Р≤.01), as compared to pure-breeding of Mirgorod breed pigs. As we can see, the milk ability index was also lower in groups II and IV, than in the control group, by 12.75% and 10.43% correspondingly.

Concerning the index of litter weight at weaning, insignificant advantage among experimental groups over the control group has been revealed only in group V – by .9 kg or.83%. The lowest index concerning the given feature has been found in group III, which lower by42.66% (Р≤.01), than in the control group.

Experimental groups had lower indices of one piglet average weight at the age of 21 days and at weaning, than the control groups. The lowest index of one head average live weight at the age of 21 days was found while using boars of Large White breed of English selection (group II), in which the decrease was 12.31% comparing to the control group. However, the index of one piglet average weight before weaning has indicated the change of growing capacity level in the experimental groups. It should be noted, that under pure-breeding of Mirgorod pig breed, the highest value of one piglet average weight was noticed at the age of 45 days (11.9 kg).The given index turned out to be the worst in group III – 10.1 kg, which is 15.13% lower, than in the control group.

The liveability of piglets is one of important indices of sows’ reproductive qualities, and, first of all, it depends on the development of live newly born piglets, their viability, and also on mothering abilities of sows [5]. 

The indices, received in group III during the experiment, concerning livability of piglets before weaning, were 25.7% (Р≤.001) lower, than in the control group, which can be explained by high stress susceptibility and inadaptability of Pertain genotypes to the conditions of housing, adopted on the farm. The index of piglets’ livability in groups II, IV and V has been lower, than the one in the control group by 8.8(Р≤.05); 9.1 and 3% correspondingly.

During the analysis of sows’ reproductive qualities as to the value indices among the experimental groups, better results have been received in group V: CIRQ – 118.1 points and index I ( 38.1.

With the aim of forecasting reproductive qualities, we have conducted correlative analysis of experimental data. Positive correlative connection between the indices of prolificacy and milk ability (r = +.11…+.55) has been stated in all the groups: one direction coefficients of correlation with negative value have been observed between such indices, as prolificacy and livability (r= -.07…-.31), prolificacy and the weight of one piglet at the age of 21 days (r= -.03…- .37).

According to the results of our experimental investigations Mirgorod breed exceeded experimental groups II, III and IV concerning reproductive qualities, which indicates the value of the given genotype as female parent. The litter of sows in the control group differed by higher average daily weight gains and the index of livability of piglets before weaning. Taking into account the demand for lean pork in modern market conditions, the selection work in pig breeding must be, undoubtedly, aimed at improving fattening and meat qualities; however one should not forget about reproductive qualities and the use of highly valuable maternal genotypes, such as Mirgorod breed of pigs, because they are important for producing marketed pork.

Conclusions: 

1. A considerable difference in the indices of sows’ reproductive qualities in different variants of outcrossing has been found, that is why revealing better combination connections is a very important task at present.

2. In the conditions of state enterprise “Decembrists research farm it is not expedient to use crossing of Mirgorod and f breeds for receiving marketed piglets because of low reproductive qualities. The best indices of reproductive qualities have been received in group V (М(1/2(М(L) with CIRQ index – 118.1 points, which is 4.05% higher, than in the control group.
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