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Abstract 
The goal of this paper is to estimate the genetic parameters for production traits in a pattern pig line. 
The estimation of the variance-covariance components is a very important step in animal breeding because these 
components are necessary for: (1) estimation of the genetic parameters, (2) prediction of the breeding value and (3) 
the design of animal breeding programs. 
The estimation of the selection parameters (h2, rG, rF, rE) is the first step in the development of a Duroc line breeding 
program, using artificial insemination. 
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1. Introduction  
  
Heritability of a trait has a major impact in the 
genetic improvement of that trait. Two important 
areas of animal breeding where the knowledge on 
heritability are essential are: (1) the genetic 
evaluation via prediction of breeding values of 
candidates to selection and (2) the design of 
animal breeding programs. 
Various biometrical procedures exist for the 
estimation of heritability. These are defined as the 
fraction of the observed variances caused by 
differences in heredity. The estimation of 
heritability is based on likeness among relatives. 
There are three major procedures used for 
estimating heritability: (1) analysis of variance 
(ANOVA); (2) parents-offspring regression and 
(3) REML. 
REML (Restricted maximum likelihood) method 
developed by Patterson and Thompson in 1971 [2] 
has become very popular because is desirable 
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statistical properties. Henderson’s Mixed Model 
Equations (MME) can be used to estimate 
heritability in addition to the prediction of random 
variables (breeding values). It should be stressed 
that application of REML (and BLUP) to an 
animal model was not computationally feasible 
until a method for computing the inverse of the 
additive relationship matrix was found. Using 
REML algorithms with animal models allowed a 
more precise description of particular components 
of the genetic variability in pig’s performance 
traits. More over, by using REML the estimates 
are confined to the parameter space. On the other 
hand, selection in taken into account if the trait of 
interest and the criteria of selection are 
simultaneously considered in a multivariate 
analysis [3, 4].  
 
2. Materials and methods 
 
Genetic parameters were estimated using a data 
set consisting of performances for 2008 Duroc 
pigs, descendants of 61 boar’s families. Three 
traits were considered: live weight at 182 days, 
average daily gain and back fat depth. 
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The method used was REML, using canonical 
transformation, because all traits were recorded 
for all individuals. 
 
 
 

3. Results and discussion 
 
The estimates heritability is given in Table 1. 
The values of the genotypic, phenotypic and 
enviroment correlation are presented in Table 2. 
 

Table 1. The estimates heritability for the considerate traits 

Specification h2 + Sh
2 

Live weight at 182 days 0.138 + 0.0473 
Average daily gain 0.176 + 0.0542 

Back fat depth  0.0254 + 0.0269 
 

Table 2. Genotypic, phenotypic and environment correlation 

Pair 
of traits 

rG + SrG rF + SrF rE 

LW x 
-   DG 
- F 

 
0.9615+0.0173 
-0.7675+0.175 

 
0.9819+0.042 

-0.5526+0.0186 

 
0.9857 
-0.5530 

DG x 
-F 

 
-0.5987+0.2590 

 
-0.5369+0.0189 

 
-0.5493 

 
The value of heritability coeficient for live weight 
at 182 days estimated in this paper is 
0.138+0.0473, value which label this trait as a 
weak heritable one. 
The value of heritability coeficient for average 
daily gain estimeted at 0.176+0.0542 places this 
trait among those weak heritable.  
For the back fat depth the heritability estimated in 
this study (0.0254+0.0269) places this trait among 
those weak heritable.  
In comparing the values of heritability for 
defferent traits in defferent populations, it should 
be taken in account that the obtained values regard 
a certain population, a certain generation of the 
population analysed and certain conditions of the 
enviroments. The differences occured among 
population could be explained by the different 
genetic structure of these populations. 
However, the values of the coefficient of 
heritability for the traits observed in this paper are 
very small (placing the analysed traits among 
those weak heritable) comparing to the values 
found by other authors [1, 5, 6], which leads to the 
presumption that there should some errors of 
recording durring the controll period of the 
observed population. 
The knowledge of genotypic, phenotypic and 
environment correlation among the important 
economic traits is necessary for establishing a 
correct basis for selection when it is about the 

simultaneous genetic improvement of two or more 
traits. 
It could be observed that in the analysed 
population the average daily gain is strong 
genetically correlate with the back fat depth. This 
proves an important proportion of the common 
genes in the genotypes of the analysed traits. 
It can be noticed in Table 2 a strong negative 
genetical correlation between the live weight at 
182 days and the back fat depth. 
Determinating and konwledge of the correlation 
between different traits have a significant 
importance and it is a fundamental issue in 
concieving a programme of genetical improvment, 
starting with establishing the prioritees and 
objectives and ending with the methodes and 
procedures used in improvment. 
The genotypical, phenotypical and enviromental 
correlations strongly negative between the live 
weight at 182 days, the average daily gain and the 
back fat depth are probably related to the low 
value of the coefficient of heritability of the tree 
traits (it is believe that these values occured 
because of the errors in recording the population 
controll). These values will create problems in 
choosing the method of genetical assesment of the 
animals and establishing the selection criterious. 
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4. Conclusions 
 
The value of coefficients of heritability found in 
this paper places the traits in the group of weak 
heritable traits. 
The low value of coefficients of heritability for the 
observed traits are small comparing to those found 
by other authors which leads to the presumption 
that there must have been some errors in recording 
the production controll at the observed population. 
The low values of the heritability and the strong 
negative correlations between the live weight at 
182 days and the average daily gain with the back 
fat depth could create problems in choosing the 
system genetical assesment of animals and 
establishing in the selections criterious. 
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