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ABSTRACT: Records on about 15000 sows, collected 
between 2003 and 2011 in the framework of the breeding 
program of the Alentejana breed of pigs were analyzed, to 
obtain baseline information on the major reproductive, 
longevity and growth traits and estimate genetic parameters 
by univariate mixed model procedures. The observed 
performances were modest for most traits, even though the 
variability among animals was large. Heritability estimates 
were in the order of 0.01 for number of piglets born alive 
per litter and for farrowing interval, 0.11 for litter weaning 
weight, 0.16 for total number of farrowings through life, 
and between 0.36 and 0.46 for age at first farrowing, age at 
last farrowing and average daily gain from birth to 
slaughter. Managing the genetic diversity of Alentejano 
pigs with the goal of reducing inbreeding could be helpful 
to enhance selection response. 
Keywords: Swine; Heritability; Extensive production 
 
 

Introduction 
 

As part of the “Ibérico” trunk, Alentejano (AL) pigs 
are raised in southern Portugal under free range conditions 
and outdoors, in forest lands known as “montado”, where 
acorn and grass constitute their basic feedstuffs (Gama et 
al., 2013). The AL breed of pigs was nearly extinct in the 
1950’s, due to the intensification of pig production and to 
several outbreaks of African Swine Fever. By the end of 
the 20th century, efforts were made to rescue the 
population, starting with a small number of animals that 
were still left, and numbers expanded since then. Herdbook 
registrations currently include about 6500 females in 170 
herds (Mendes, 2013), and an organized breeding program 
is being set-up by the breeders’ Association.  

 
The major production features of the AL breed are 

its modest litter size, slow growth rate and high amount of 
subcutaneous fat, which are nevertheless compensated by 
the outstanding quality and high price of its meat products, 
both fresh and transformed.  

 
The breeding program currently being set-up 

envisages two major goals: a) maintenance of genetic 
diversity, as the estimated effective population size of the 
breed is less than 25 (Mendes, 2013); b) genetic 
improvement of the major traits affecting production 
efficiency, with no detrimental effects on meat quality. 
Information collected in the field is being gathered for a 

systematic genetic evaluation, as an essential selection 
decision tool in the breeding program. 

 
The objective of this work was to obtain baseline 

information on the major reproductive, longevity and 
growth traits in AL pigs raised extensively, and to estimate 
genetic parameters and assess how different fixed factors 
affect those traits.  

 
Materials and Methods 

 
Data. Farrowing and performance records, as well 

as pedigree information, collected between 2003 and 2011, 
were obtained from the Herdbook registry managed by 
ACEPA (Agrupamento Complementar de Empresas do 
Porco Alentejano).  

 
The traits analyzed were number of piglets born 

alive (NBA), litter weaning weight adjusted to 30 days 
(LWW), farrowing interval (FAI) computed from the 
difference between two consecutive registered parturitions, 
age at first farrowing (AFF), age at last farrowing (ALF), 
total number of farrowings through life (TNF) and average 
daily gain from birth to slaughter (ADG). After editing to 
exclude erroneous data, the number of records available for 
analysis included information on up to 16000 breeding 
sows and 18000 fattening pigs (Table 1).  

 
Statistical analyses. Data were analyzed by 

univariate mixed model procedures, with a relationship 
matrix which included all relatives of animals with 
phenotypic information. Variance components were 
estimated in univariate analyses with the Wombat package 
(Meyer, 2007), and fixed effects and breeding values were 
estimated with the same software. The fixed part of the 
linear model used to analyze all traits included the effect of 
herd-year, plus the effect of age of sow and month of 
farrowing in the analyses of NBA, LWW and FAI and the 
effect of litter size as linear covariate in the analysis of 
FAI. The random components considered included the 
additive animal genetic effect in the analyses of all traits, 
plus a random permanent environmental effect of the sow 
in the analyses of NBA, LWW and FAI. 

 
 
 
 
 



Results and Discussion 
 

The numbers of records included in the analysis of 
NBA were almost 49000 farrowings by about 15000 sows, 
collected in more than 1300 herd-year combinations (Table 
1). The number of records available for LWW was lower 
(1256 farrowings by 645 sows), while for ADG records on 
18490 pigs in 430 herd-year combinations were considered. 

 
Descriptive statistics for the traits analyzed  indicate 

a mean of about 5.9 piglets for NBA and 36 kg for LWW, 
and a mean number of 1.3 farrowings/sow/year (computed 
from the FAI), confirming the modest reproductive 
performance of AL sows kept under extensive conditions. 
There is, however, a large variability among sows, 
especially for FAI and longevity traits, where the 
phenotypic coefficient of variation (CV) ranged from 35 to 
43%, while for ADG and AFF the CV was about 15% 
(Table 1). The number of animals in the relationship matrix 
ranged from about 14000 to 27000, except for LWW where 
it was only slightly more than 1600 (Table 1). 

 
Table 1. Number of records and descriptive statistics 
for the traits analyzed. 
Traita 

 
No. 

records 
No. 

animals 
Animals 

in A Mean CV 
(%) 

NBA 48654 15932 19973 5.87 24.8 
LWW 1256 645 1643 36.1 24.6 
FAI 28871 10662 14350 278.9 42.6 
AFF 11357 11357 14496 487.3 15.1 
ALF 14572 14572 17401 1280.3 34.9 
TNF 15558 15558 17536 3.323 42.4 
ADG 18490 18490 26816 225.1 12.8 

a NBA: Number born alive; LWW: Litter weaning weight (kg); FAI: 
Farrowing interval (d); AFF: Age at first farrowing (d); ALF: Age at last 
farrowing (d); TNF: Number of farrowings; ADG: Average daily gain (g). 

 
Table 2. Estimates of variance components for the traits 
analyzeda. 

Traitb 2ˆ aσ  2ˆ peσ  2ˆ eσ  
NBA 0.0217 0.0932 2.0018 
LWW 8.871 6.348 63.482 
FAI 202.4 0.0006 13923.4 
AFF 2472.1 - 2907.6 
ALF 71996 - 127320 
TNF 0.322 - 1.665 
ADG 345.2 - 833.2 

a Estimates of additive genetic variance ( 2ˆ aσ ), permanent environmental 

variance ( 2ˆ peσ ), residual variance ( 2ˆ eσ ) 
b See Table 1 for definition of abbreviations. 

 
The estimated variance components (Table 2) 

indicate that genetic variability for NBA and FAI is very 
low, but for most traits the genetic variance was reasonable, 
allowing some optimism regarding the effectiveness of 
selection. The variance of permanent environmental effects 
was approximately zero for FAI, but it was important for 
NBA and LWW. 

 
Heritability estimates for the different traits (Table 

3) were in the order of 0.01 for NBA and FAI, 0.11 for 
LWW, 0.15 for TNF, and between 0.36 and 0.46 for ALF, 
ADG and AFF. The standard error of heritability was less 
than 0.025 for all traits except LWW, where the smaller 
number of observations resulted in a standard error of about 
0.13. The estimated repeatability was similar to heritability 
for FAI, but it was about twice as large for LWW and five 
times larger for NBA (Table 3).  

 
Table 3. Estimated heritability (h2) and repeatability 
(re) for the traits analyzed. 

 
Trait a  h2 re 
NBA 0.010 ± 0.004 0.054 ± 0.004 
LWW 0.113 ± 0.126 0.193 ± 0.049 
FAI 0.014 ± 0.005 0.014 ± 0.006 
AFF 0.460 ± 0.024 - 
ALF 0.361 ± 0.023 - 
TNF 0.162 ± 0.018 - 
ADG 0.414 ± 0.023 - 

a See Table 1 for definition of abbreviations. 
 
 
The variability among herd-year combinations was 

large for all traits analyzed, and is illustrated for NBA in 
Fig. 1a. The effect of month of farrowing (Fig. 1b) shows a 
benefit in NBA of about 0.5 piglets for farrowings 
occurring in the summer when compared with those in the 
winter. When the effect of age of the sow was considered 
(Fig. 1c), the NBA was lowest in very young and older 
sows, and maximum when they were 2 and 3 years-old. For 
FAI, sows farrowing in the winter had shorter intervals, 
while the effect of age of the sow was not significant and 
litter size had a negligible effect. Barrows had a mean 
advantage of 11.6 g in ADG when compared with gilts 
(P<0.01). 

 
Overall, in the sample of AL pigs analyzed, the 

observed performances were modest for most traits, even 
though the variability among animals was large. The 
estimated heritability for NBA was extremely small (about 
0.01), which could hamper selection for this trait. This 
estimate is far below the mean heritability of 0.10 often 
considered for litter size in swine (Bidanel, 2011), but in 
Iberian pigs the estimated heritability of NBA has 
consistently been lower, ranging from 0.02 to 0.07 (Perez-
Enciso and Gianola, 1992, Fernández, Rodrigáñez, 
Zuzúarregui et al., 2008, Corral, Izquierdo, Bazán et al., 
2010). This may be a scale effect reflecting the small litter 
size commonly observed in Iberian pigs, or be a result of 
the increased environmental variability induced by the 
extensive system where these pigs are raised. On the other 
hand, the narrow genetic base from which the breed was 
established could also lead to reduced genetic variability. In 
addition, the low heritability estimate for NBA in AL could 
result from the possible existence of pedigree errors, due to 
the extensive production of this type of pig, where 



parentage recording may not be very reliable. Currently, 
systematic parentage testing in a broad sample of pigs is 
being carried-out, to improve this situation.  

 
a) Distribution of herd-year effects 

 
 
b) Effect of month of farrowing 

 
 
c) Effect of age of sow 

 
Figure 1. Estimated effect of fixed factors on 
number of piglets born alive. 

 
 
For LWW our heritability estimate was close to the 

mean values in the literature (Bidanel, 2011) and the same 
was true for longevity-related traits such as TNF (Mészáros 
et al. 2010). For ADG, however, our heritability estimate of 
0.41 was larger than the mean estimate of 0.29 reported for 
other breeds (Clutter, 2011). This may be a consequence of 
the fact that a faster growth of AL pigs under the 
“montado” system is achieved essentially through 
increased fat deposition, which tends to have a higher 
heritability. It is, therefore, important to assess how 
selection for growth rate may affect meat quality traits, 
which are of paramount importance in this breed and 
production system. 
 
 
 
 
 
 

Conclusion 
 
In the sample of Alentejano pigs analyzed in this 

work, the variability among animals for the reproductive, 
growth and longevity traits analyzed was large. Genetic 
parameter estimates indicate that heritability is very low for 
number born alive and farrowing interval, which could 
hamper selection progress for these traits. For longevity 
and growth rate, however, heritability estimates were 
intermediate, and selection should be more effective. 
Controlling inbreeding could be helpful to enhance 
selection response. 
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