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ABSTRACT: Direct selection for improved longevity 

might be ineffective due to late in life information on this 

trait. This study aims at studying genetic correlations 

between leg conformation traits scored in young Yorkshire 

pigs in nucleus herds and longevity traits of purebred 

Yorkshire sows in multiplier herds. Two datasets were 

available: 1) on 97,533 animals (both sexes) with 

information on movement and overall leg score recorded at 

performance testing and, 2) on 12,444 sows with 

information on longevity. The longevity traits were: 

stayability to survive up to second or third parity 

(STAY12/STAY13); length of productive life (LPL); 

number of litters (NoL); lifetime born alive (LBA) and 

lifetime total born (LTB). The estimated heritabilities 

ranged from 0.05 to 0.16. Almost all estimated genetic 

correlations between conformation and longevity traits were 

significantly favorable (better scores - better longevity). 

Movement showed higher correlations with longevity 

(0.36-0.53) compared with overall leg score (0.24-0.33).  
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Introduction 

 

Longevity is an important trait in swine 

production. A low culling rate is directly associated with an 

increase in number of piglets produced per sow. Also, 

higher stayability reduces the risk of disease transfer into 

the herd, caused by the inflow of replacement gilts and 

there is also a welfare issue related to early culling of sows 

from herds. Therefore, improving longevity is an important 

part in many breeding schemes True sow longevity can 

only be recorded when a sow has been culled or has died, 

which makes direct selection for longevity ineffective. 

Indirect selection for longevity through traits that can be 

recorded earlier in life and are genetically correlated with 

longevity has shown promising potential. Hitherto, 

longevity/stayability has yet only been included in some 

breeding programmes, but conformation is considered in 

most. Several studies have investigated the association 

between longevity and leg conformation/locomotion 

(López-Serrano et al. (2000); Yazdi et al. (2000); Serenius 

and Stalder, (2004, 2006, 2007); de Sevilla et al. (2008); 

Anil et al. (2009); Hoge and Bates (2011)). Their findings 

suggest that leg conformation traits seem to be a good early 

indicator for longevity. However, the majority of these 

studies dealt with conformation traits recorded in adult 

animals in nucleus herds. The situation might differ 

depending on when leg conformation is recorded and also 

between herd types, nucleus, multiplier or commercial 

herds. Therefore, the aim of this study was to investigate 

the genetic association between leg conformation traits 

measured at performance testing in nucleus herds when 

animals are young and longevity traits of Swedish 

Yorkshire sows in multiplier herds.  

 

Materials and Methods 

 

Animal management and data collection. This 

study was based on data from purebred Yorkshire pigs 

collected in nucleus and multiplier herds within the 

breeding company Nordic Genetics 

(www.nordicgenetics.se). For the conformation traits, the 

original data set included 99,409 purebred Yorkshire pigs 

(both sexes) born between November 2004 and 2011 in 

nucleus herds. For longevity traits, data on 13,874 purebred 

Yorkshire sows, used entirely for hybrid gilt production 

(inseminated with Landrace semen) was available. In this 

study, two conformation traits were included: movement 

and overall leg score. Both these conformation traits are 

routinely recorded at performance testing when animals are 

approximately 100 kg and at around 5 months of age. The 

pigs are judged using a three-point scale, in which 1 is not 

so good and 3 is excellent. Six longevity traits were 

constructed and included in the study: STAY12 and 

STAY13, defined as the ability of a sow (that had had her 

1
st
 litter) to stay in the herd until second or third parity 

respectively. A value of 0 was assigned to a culled sow, and 

1 for a sow surviving up to second or third parity. Length of 

productive life (LPL) is defined as the number of days 

between the first and the last parity. Number of litters 

(NoL) is the number of litters a sow produced during her 

lifetime period. Lifetime number of piglets born alive 

(LBA) is the number of piglets born alive during a sow’s 

lifetime. Lifetime total born (LTB) is the total number of 

piglets born during a sow’s lifetime (sum of born alive 

piglets and stillborn piglets).  

Data editing. Pigs weighing less than 70 kg or 

more than 130 kg at performance testing were excluded 

from the study. Nucleus herds with fewer than 500 animals 

performance tested during the study period were also 

excluded. After editing, data on 97,530 pigs with 

information on the two conformation traits were available 

for analysis. Conformation traits were transformed by 

gender and herd-year at testing (using normal-score 

technique, PROC RANK) in order to be more normally 

distributed. For longevity traits, only sows which entirely 

were used for producing crossbred gilts (i.e. always were 

inseminated with Landrace boars) were kept. Sows younger 

than 300 or older than 500 days at first farrowing were 

http://www.nordicgenetics.se/


deleted. Sows from herd-first farrowing year combinations 

with fewer than 20 sows were excluded from study. After 

editing, data on 12,444 sows with information about 

longevity were available for analysis.  

 

Statistical analyses. To estimate genetic 

parameters (heritabilities and genetic correlations), bivariate 

analyses were performed using AI-REML in DMU package 

(Madsen and Jensen (2013)).  The statistical model for each 

group of traits was:                          

       (for conformation traits); and            

                           (for longevity traits), 

where    is the transformed (normal score) value for the 

two conformation traits (     ) or the longevity traits 

(     );       is the fixed effect of the combination of herd 

and year a birth;     is the fixed effect of sex;      is the 

fixed effect of herd;             is the year at first 

farrowing. The models included the random effects of 

direct genetic of animal ( ), litter effect (      ), combined 

effect of batch and fattening pen at testing (    ), effect of 

herd_year_2-month period at first farrowing (          ) 

and residual effect ( ). Heritability estimates were 

calculated as following:    
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  is additive genetic variance of 

conformation traits (      
 ), longevity traits (      

 ),        
  

is litter variance and   
  is residual variance.  

 

Results and Discussion 

 

Table 1 shows the phenotypic statistical analysis of the 

traits studied. Means of leg conformation traits were close 

to the ‘best’ scores (3), estimates were 2.8 and 2.6 for 

movement and overall leg score respectively. The average 

length of productive life (LPL) was 318.8 days. On average, 

a sow had 36.9 piglets born in total and 33.8 piglets born 

alive and produced 2.94 litters during her productive 

lifetime. Approximately 69.5 % of the sows did survive up 

to second parity, and around 48.1 % of sow had a third 

parity. 

Heritabilities. Both conformation and longevity 

trait groups are heritable but at a relatively low level (Table 

1). Heritabilities of 0.05 and 0.02 were estimated for 

movement and overall leg score respectively. Regarding 

longevity traits, heritability estimates for stayability traits 

were lowest (0.06); heritability estimates for LBA and LTB 

were slightly higher than LPL and NoL (0.16 vs 0.11 

respectively). Heritability estimates found in this study fall 

into the range of estimates published (López-Serrano et al. 

(2000); Yazdi et al. (2000); Serenius and Stalder (2004); 

Engblom et al. (2007); de Sevilla et al. (2008); Knauer et al. 

(2011)).   

Genetic correlations.  Estimates of genetic 

correlations between conformation traits and longevity 

traits are presented in Table 2. All estimates were 

numerically positive and significant different from zero, 

except the correlation between overall leg score and 

STAY12. Longevity traits showed higher correlations with 

movement compared to overall leg score, ranging from 0.36 

to 0.53 and from 0.24 to 0.33 respectively. These favorable 

estimates indicate that sows with a better movement and 

overall leg score tend to have higher probability to remain 

longer in the herd, have more litters, and a higher number 

of total born piglets and piglets born alive during their 

lifetime period. These favorable associations are in 

agreement with findings previously reported in the 

literature, regardless the use of either linear model or 

survival analysis for the longevity traits (López-Serrano et 

al. (2000); Yazdi et al. (2000); Serenius and Stalder, (2004, 

2006, 2007); de Sevilla et al. (2008); Anil et al. (2009); 

Hoge and Bates (2011)). On the contrary, few studies report 

no correlation or unfavorable correlations between 

conformation and longevity traits (Engblom et al. (2009); 

Sobczyńska et al. (2013)). The correlations of leg 

conformation and locomotion characteristic with longevity 

traits indicate that selection for better legs and movement 

(recorded early in life) will lead to a positive change in sow 

longevity. Animals with good movement and best overall 

leg score are desirable for selection to obtain sows which 

can remain longer in herds and have less risk to be culled 

from herds.  

 

Conclusion 

 

Leg conformation and locomotion characteristics 

are heritable, thus it is possible to improve these traits 

through selection. Genetic correlations between leg 

conformation/locomotion traits and longevity traits were 

significant and favourable, indicating that selection on leg 

structure at performance testing might be an early indicator 

of sow longevity, increasing reliability of breeding value 

estimation. The better movement and higher overall leg 

score, the longer sows tended to remain in the herds, and 

the more piglets they will produce before they are sent for 

slaughter. 
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Table 1. Descriptive statistics of untransformed 

conformation traits and longevity traits (STAY12, 

STAY13, length of productive life (LPL), lifetime 

number of piglets born alive (LBA), lifetime number of 

piglets  born (LTB) and number of litters (NoL)) 

together with corresponding heritability estimates (h
2
). 

 

Trait No. 

records 

Mean SD h
2

SE 

Movement  97,348 2.8 0.4 0.050.01 

Overall score 97,530 2.6 0.6 0.020.01 

STAY12 12,444 0.695 0.46 0.060.01 

STAY13 12,444 0.481 0.50 0.110.02 

LPL 12,444 318.8 325.7 0.160.02 

NoL 12,444 2.94 2.0 0.110.02 

LBA 12,444 33.8 25.5 0.160.02 

LTB 12,444 36.9 28.0 0.160.02 

 

Table 2. Estimates of genetic correlations between 

conformation traits and longevity traits (STAY12, 

STAY13, length of productive life (LPL), lifetime 

number of piglets born alive (LBA), lifetime number of 

piglets born (LTB) and number of litters (NoL). SE are 

given as superscripts. 

 

Trait Movement  

(1-3*)
&

 

Overall leg score 

(1-3*) 

STAY12 0.360.13 0.170.13 

STAY13 0.530.13 0.330.12 

LPL 0.490.11 0.320.10 

LBA 0.420.10 0.240.09 

LTB 0.400.10 0.240.09 

NoL 0.490.11 0.310.10 
&

 Within brackets: the scoring scale from 1 to 3 for conformation traits; * 

indicates the optimal score on the linear scale 
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