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ASSESSMENT OF PIGS BY BLUP METHOD IN THE HERDS BREEDING FARM OF CHERKASSY AREA
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The first assessment results of young pigs of large white breed of pedigree farms of the region by BLUP method are presented.  The correlation coefficients between indicators of   different methods of assessment and core breeding signs, when   animals are removed from the   control of cultivationare defined.  It is  found that the rate of assessment of pigs by BLUP method is strongly correlated with the indicators  of  the  index,  the  rank  and  evaluation by  independent  levels.  However,    higher correlation coefficients with estimated indices of the daily increase  of live weight of pigs and thickness of pork fat (r = 0,52) and energy growth and thickness of pork fat (r = 0,40) is installed.
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Statement of the problem. The main factor in improving the genetic potential of animals is an accurate assessment. Therefore, genetic evaluation should be safe. Back in the early 70th century professor K. R. Henderson of Cornell developed method BLUP (Best Linear Unbiased Prediction). BLUP methodology has become a standard method of assessment for all types of farm animals. The only difference between BLUP and selection index is a statistical unbiasedness prediction [8].

Recently, the theory and practice of pig breeding use in Ukraine of method BLUP is actively discussing. The relevance of the topic is due to the need to standardize procedures for evaluating of breeding and genetic values ​​of animals associated with the implementation of public policy concerning the entry into the WTO, as well as the adaptation of Ukraine in the field of livestock breeding in the EU legislation.
Analysis of major studies and publications which discuss the problem. Until recently, in Ukraine pig breeding by independent levels [3] was widely used. In modern pig breeding the index on selection, the essence of which is that for playback in the herd the animals are selected on the basis of an integrated spread assessment of their breeding values, became wide-spread. In world practice, evaluation of the genotype of animals is carried out using different information sources, according to the performance of ancestors sibs and half sibs, their productivity and performance of offspring. In addition, there are often differences in the estimates obtained sires in the process of determining their breeding values ​​by different methods [1]. Revolutionary step in the development of breeding is to attract information technology and computer technology to the process of selection and evaluation of animal studies [ 2]. According to Russian researchers [ 7], the selection of sows by BLUP index indicates high efficiency of this method in the evaluation of reproductive qualities of sows.

For calculations based on BLUP method various models are used. The most modern and efficient form of BLUP evaluation is “BLUP under the Animal Model” – BLUP animal Model (or BLUP AM), which should be correct to call a single animal model [8]. The transition to the BLUP AM can improve the efficiency of breeding by 30 percent or more. [4]
Purpose of research: to work out a system for collecting information on the breeding pig farms in Cherkassy region, to improve the selection process.

The task of research: to conduct a comparative analysis of BLUP and other methods of pigs breeding estimation.

Material and methods. The work performed in the field of breeding farms “Old Kovray”, Ltd , “Lan”, Ltd and Corporation “Ukragroteh”, Ltd on pigs of large white breed.

Definition of breeding values ​​of pigs was held in the main pig breeding center for the general model of a single animal that looks like:
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where: yi – monitoring features in the i-th animal;

xib – the sum of the fixed effects related to the i-th animal;

ai – random additive genetic effect of i-th animal;

eij – random deviation (residual).

Parallel the evaluation of pigs was carried by the following indexes:

1) replacement chicks per growth energy and thickness of bacon
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where: Ip – index of estimation for energy growth and thickness of bacon;

K – age of advances of weight 100 kg, d.;

A - absolute growth for the accounting period, kg;

B – accounting period of growing, days.;

C – thickness of bacon at 6-7th rib, cm

2) replacement chicks for average daily gain and thickness of bacon:
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where: Ів – the index score for average daily gain and thickness of bacon;

k – average daily gain, kg;

L - thickness of bacon, mm.

Assessment of young pigs on their own performance was done by determining the rank of some data: age reaching a live weight of 100 kg, body length and thickness of the bacon at 100 pounds. For the sum of ranks, divided by the number of terms, the value of calves (the smaller the particle, the higher value) was determined. An assessment of young pigs on their own capacity for independent levels, whose main provisions contained in the Regulations of the appraisal pigs was conducted [3].
To determine the value of breeding animals by BLUP method the software developed at the Pig Institute “System of definition of breeding value of pigs” (authors: Vashenko P. A., 
Hetya A. A., Berezovsky M. D.) was used. Materials of research methods were treated with biological statistics [5] using the program Statistica 6.

Studies. It must be noted that using BLUP-method requires a complete and high-quality breeding records, creating databases, computers and relevant software. For logistical support of the research in the field database of information on controlled breeding herds using computer programs “Plem Office Pig” was formed [6] and the monitoring probability data of zootechnical and pedigree records on young animals, which is estimated.
Average data of productivity indices of young pigs on control growing “Old Kovray”, Ltd, “Lan”, Ltd and Corporation “Ukragroteh”, Ltd and their correlation with the methods of evaluation are shown in Table 1.

1. Average performance of productivity of young growing pigs on the control and

correlations with different assessment methods
	Company
	Statistical indicator
	У 100 кг

	
	
	age,
  days
	Thickness of bacon, 
mm
	Length of body,
сm

	 “Old Кovray”, Ltd
n=48
	M±m
	260±4,7
	25±0,86
	124±0,75

	
	Cv
	12,6
	24,2
	4,2

	BLUP index
	r
	0,27
	-0,86***
	0,16

	 “Lan”, Ltd
n=54
	M±m
	206±2,4
	22±0,51
	120±0,67

	
	Cv
	8,4
	17,1
	4,0

	BLUP index
	r
	-0,29*
	-0,72***
	0,16

	Corporation “Ukragtoteh”, Ltd, n=22
	M±m
	221±4,8
	25±1,2
	116±1,0

	
	Cv
	10,3
	22,6
	4,1

	BLUP index
	r
	0,10
	-0,83***
	0,17

	Together  by VBVS, 
n=124
	M±m
	230±3,2
	23,6±0,45
	121±0,51

	
	Cv
	15,6
	21,4
	4,72

	BLUP index
	r
	-0,26**
	-0,80***
	0,15

	Ір estimating index 
	r
	0,81***
	-0,26**
	0,44***

	Ів estimating index
	r
	-0,72***
	-0,79***
	-0,14

	Estimation by independent levels
	r
	-0,49***
	-0,44***
	0,12

	Range estimation 
	r
	0,47***
	0,46***
	-0,07


Note: here and in the future the probability thresholds: * – t0,95, ** – t0,99, *** – t0,999.
Rated young animals (n = 124) were characterized by the following average of productivity when a live weight of 100 kg: age – 230 days, the thickness of bacon – 24 mm, body length – 121 cm. The greatest variability in young pigs was characterized by thick bacon indicators (17,1-24,2%) and the least – body length (4,0-4,2%). On average, the estimated rate of animal bacon thickness was characterized by significantly high negative correlation with the index BLUP (r = -0,80) and IP evaluation index (r = -0,79) and medium and low in relation to other methods of evaluation. Index of precocity had probably a high relationship with indices Ip (r = 0,81) and Iв (r = -0,72), medium – evaluation of rank (r = 0,47) and evaluation by independent levels (r = - 0.49) and low – with BLUP index (r = -0,26). Length of body of young pigs significantly correlated only with the evaluation index Ip (r = 0,44). Evaluation index of young pigs by BLUP method (Table 2) significantly correlated with the index, rank, and by independent assessment levels. However, the highest correlation coefficient was set with evaluation index Iв (r = 0,52) and Ip (r = 0,40).
2. Correlation between indicators of BLUP and other methods of pigs evaluation 
	Company 
	Statistical indicator
	Method of estimation:

	
	
	BLUP
index
	Ір
estimating іndex
	Ів
estimating іndex
	By independent levels
	Range estimation

	“Old Кovray”, Ltd

	M±m
	 103±5,8
	 3,8±0,22
	 94,8±4,2
	 3,1±0,04
	13,6±0,6

	
	Cv
	38,8
	39,9
	31,0
	12,2
	28,4

	BLUP index
	r
	1,0
	  0,63***
	  0,61***
	0,28
	  -0,15

	      “Lan”, Ltd

	M±m
	 104±3,4
	 2,0±0,06
	 138±2,9
	3,6±0,03
	12,3±0,5

	
	Cv
	23,9
	23,0
	15,5
	8,4
	31,4

	BLUP index
	r
	1,0
	0,30*
	0,63***
	   0,16
	-0,37**

	Corporation “Ukragtoteh”, Ltd
	M±m
	99,9±8,1
	 2,2±0,16
	 114±5,9
	 3,2±0,05
	 11,2±0,04

	
	Cv
	38,2
	34,4
	24,4
	17,1
	36,4

	BLUP index
	r
	1,0
	   0,59**
	   0,67***
	0,17
	 -0,42

	Together  by VBVS 

	M±m
	 102,9±3,0
	 2,8±0,12
	117,2±2,9
	3,3±0,04
	12,6±0,4

	
	Cv
	 32,6
	49,6
	27,4
	13,9
	31,5

	BLUP index
	r
	1,0
	 0,40***
	 0,52***
	0,20*
	-0,26**

	Ір estimating іndex
	r
	 0,40***
	1,0
	-0,34***
	 -0,44***
	 0,20*

	Ів estimating іndex
	r
	 0,52***
	 -0,34***
	1,0
	  0,72***
	-0,54***

	Independent  levels
	r
	 0,20*
	 -0,44***
	 0,72***
	1,0
	-0,49***

	Range estimation
	r
	-0,26**
	0,20*
	 -0,54***
	  -0,49***
	1,0


According to BLUP evaluation recruitment of young pigs to reproduce in the context of controlled farms was conducted (Table 3).

3. The results of young animals’ selection for reproducing by BLUP index
	Господарство

	Index,    average
	Index,

the best
	Breeding value
	Index,

the best+

average

	Breeding value by:

	
	
	
	average daily

growth ,
g
	thickness of bacon,

mm
	
	average daily

growth ,
g
	thickness of bacon,

mm

	Corporation “Ukragtoteh”, Ltd
	99,9
	143,1***


	5,1
	-2,5
	119,3


	   2,5
	-1,1

	 “Lan”, Ltd

	104,5


	132,7***


	4,5
	-1,8
	115,6*


	   3,0
	-0,8

	“Old Кovray”, Ltd

	102,6


	148,4***


	4,7
	-2,8
	123,1**


	   2,5
	-1,3


The group of the best included animals with the best rate BLUP index, which is equal to the arithmetic mean + 0,67 σ or more [9]. Similarly, the worst group included animals with the BLUP index, which is equal to the arithmetic mean - 0,67 σ and smaller the rest animals were attributed to the average group. The breeding value of selected young pigs for reproducing in the best group by controlled herds BLUP index was: the average daily gain – 4,5-5,1 g, for lifetime bacon thickness – 1,8-2,8 mm.

Conclusions:

1. The first results of breeding young pigs of the region by BLUP method indicate that the value of BLUP index significantly correlated with the indicators of index, rank and estimation by independent levels. The highest correlation coefficients indicator of  BLUP index is set with evaluation index Iв (r = 0,52) and Ip (r = 0,40).

2. The meaning of each animal breeding values ​​will be updated as data about the prodictivity of its relatives flow. By these values ​​ all animals in the herd may be genetically ranked.
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