
Oldham, L., Lee, V., Nguyen, T., Brims, M. Jack, M., Kadlecova, A., Roehe, R., Arnott, G., Lewis, C., Lima, G., Seddaiu, P., Spath, I., 

Rutherford, K., Lawrence, A., Turner, S. (2026) Genetic determination of positive and negative social behavioural traits in pigs, 
Proceedings 13th World Congress on Genetics Applied to Livestock Production: 24157 https://doi.org/10.31274/wcgalp.24157    

  ©2026 Oldham, et al. CC BY-NC-ND 
 

Genetic determination of positive and negative social behavioural 

traits in pigs 

 

L. Oldham1*, V.E. Lee1, T.Q. Nguyen1, M. Brims1, M. Jack1, A. Kadlecova1, R. 

Roehe1, G. Arnott2, C.R.G. Lewis3, G. Lima3, P. Seddaiu4, I. Spath3, K.M.D. 

Rutherford1, A. Lawrence1, S.P. Turner1 
 
1Scotland’s Rural College, Edinburgh, UK; 2Queen’s University Belfast, Belfast, UK;  3Genus 

PIC, Barcelona, Spain;  Institute of Genetics and Animal Biotechnology, Warsaw, Poland; 
*Corresponding author: lucy.oldham@sruc.ac.uk 

 

Introduction 

Globally, around one billion pigs are commercially produced each year and the large majority 

experience injuries from harmful social behaviour (Peden et al., 2018). Pigs are social animals 

and must navigate a range of social contexts, often simultaneously, for example competing for 

food, forming social groups and avoiding aggression. Pigs’ social interactions influence their 

welfare and those of their companions, and adaptive social behaviour across a range of contexts 

is likely to be under natural selection. In commercial environments, the degree of stress, injury 

and disease experienced because of social pressures, including weaning, social mixing, 

handling and confinement vary markedly between individuals (Stookey & Gonyou, 1994). 

Variation in the benefits pigs receive from their social environment is less well studied, but 

affiliative social interactions (maternal and between companions) are important contributors to 

welfare (Reimert et al., 2013). Selection on a single trait has indirect effects on other social 

behaviours. We focus on phenotyping a range of social behaviours and estimating genetic 

parameters for traits that have never been genetically analysed, with the aim of identifying pigs 

which respond appropriately to a range of positive and negative social situations.  

 

Materials & Methods 
Ethical statement. All procedures met UK and institutional ethical guidelines, including 

adherence to the Animals (Scientific Procedures) Act 1986 (Home Office PP1403242). 

  

Animals, housing and study design. A total of 2,342 pigs were housed across two sites under 

conditions typical of the US pig industry. Piglets were routinely tail-docked, and castrated. On 

day 0, pigs were mixed out of nursery pens into mixed-sex groups of ~35 pigs on entry to the 

grower accommodation. On day 1, pigs were weighed, spray-marked for identification, scored 

for movement (MS) and vocalisations at handling (VH), lesion-scored, and tissue-sampled. All 

skin lesions on the anterior, middle and posterior body were counted on day 1 and again on 

day 7. Due to equipment unavailability, pigs were weighed once only, either visit 1 (313 pigs) 

or visit 2 (1815 pigs) or not at all (234 pigs). We estimated likely weight gain for pigs between 

visits, based on mean weight difference between the heaviest, 0.75, 0.50 and lightest 0.25 pigs 

weighed at visit 2 and those weighed at visit 1. This mean value per quartile was added to the 

week 1 weights to create a standardised estimate of weight. 

 

Behaviour during handling. During weighing and lesion scoring, movement score (MS) and 

vocalisations at handling (VH) were scored live by five observers working in two teams (one 

per site). Movement score (MS) had five categories: 1 = calm; 2 = occasional/gentle shifting 

of weight; 3 = frequent shifting of weight without turning, climbing or jumping; 4 = one attempt 

to turn, climb or jump; 5 = two or more attempts to turn, climb or jump. VH had three 
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categories: 1 = occasional low-pitched vocalisations; 2 = frequent low-pitched with one or two 

high-pitched vocalisations; 3 = frequent high-pitched vocalisations. 

 

Home-pen behaviour. Behaviour was videoed for 30 min per pen on days 2 and 8.  On day 8, 

pre-recorded positive and negative pig vocalisations were played for emotional contagion tests, 

at 5 and 25 min. Damaging (DA) and non-damaging agonistic behaviour (NDA), ear 

manipulation (EM), tail manipulation (TM), belly-nosing (BN) and social nosing (SN) were 

scored by five observers. Tail manipulation and belly-nosing were rare and moderately 

correlated and were analysed as a combined trait (TMBN). Behaviour was scored for 15 min, 

starting at 8 min, to avoid behaviour tests. Three pens were not scored due to equipment failure. 
 

Genetic data. Pigs were DNA-tagged at weaning. Only pedigree-based genetic analyses were 

performed in the present study. Pigs were offspring from 398 dams (mean 11.7 offspring/ dam) 

and 45 sires (mean 105 offspring/ sire) with sire pedigree information for four generations. 

 

Statistical analysis. To determine model suitability prior to genetic analysis, single-trait linear 

mixed models were fitted. Fixed effects were visit (repeated measures), sex and weight (lb), 

and random effects of social group (site × pen) and animal. Observer ID was confounded with 

pen, site and visit so could not be assessed separately from these effects. All biologically 

relevant fixed effects (visit, sex, and weight) were retained in the models, even if not 

statistically significant. Linear animal models were fitted for continuous traits (blupf90). 

Threshold animal models (gibbsf90) were used for ordered categorical traits (MS and VH) and 

behaviour traits were organised into three categories [0, 1, >1], due to zero inflation and high 

numbers of animals exhibiting behaviours only once. Heritability was calculated as: h² = σa² / 

(σa² + σpen² + σe²) where σa² is the additive genetic variance, σpen² the pen variance, and σe² 

the residual variance. Standard error of h² was obtained from the posterior standard deviation. 
 

Results & Discussion 
Skin lesions from aggression were most commonly received to the anterior region and the most 

common behaviour was social nosing (Table 1). Movement score was normally distributed, 

whilst high-pitched vocalisations were rare; most pigs received score 1 for VH (Figure 1).  

 

Table 1. Frequency of skin lesions and home pen behaviours (15 min/pig/visit). 

Visit 1 (1 day post mixing) 2 (1 week post mixing) 

Trait N) Mean  SD  Min  Max %Zero N  Mean  SD  Min  Max  %Zero 

ASL 2,341 7.08 9.41 0 127 22 2,342 6.82 6.65 0 53 19 

MSL 2,341 3.49 5.66 0 46 38 2,342 2.44 3.61 0 29 46 

PSL 2,341 2.04 4.20 0 40 54 2,342 1.44 2.58 0 21 62 

SN 2,237 0.94 1.34 0 11 51 2,241 1.19 1.44 0 9 40 

NDA 2,237 0.65 1.12 0 10 63 2,241 0.81 1.25 0 13 55 

DA 2,237 0.85 1.48 0 18 59 2,241 0.82 1.45 0 15 59 

TMBN 2,237 0.86 1.30 0 13 54 2,241 0.90 1.22 0 9 51 

EM 2,237 0.57 1.24 0 31 68 2,241 0.64 1.09 0 11 62 

ASL= Anterior lesions; MSL= Middle lesions; PSL= Posterior lesions; SN= social nosing, NDA = non-damaging 

agonistic behaviour, DA = damaging agonistic behaviour, TMBN = tail manipulation or belly-nosing (combined), 

EM= ear manipulation. SD= standard deviation, N= number of animals.%Zero = percentage of animals never 

performing this behaviour during the observed interval. 
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Figure 1. Frequency histogram (% of animals) for movement and vocalisation scores during 

handling, according to visit 

 

Phenotypic correlations over time. Spearman’s rank correlation for frequency of home pen 

behaviours expressed across the two visits showed weak positive correlation (SN: r= 0.113, 

p<0.001; DA:  r=  0.149, p<0.001; TMBN:  r=  0.063, p=0.003; EM:  r=  0.063, p=0.003) or 

no significant correlation (NDA:  r=  0.035, p=0.10). 

 

Table 2 Preliminary LMM analysis of fixed factors influencing pig behaviour in the home pen 

and during handling. Annotated with p-values (p<0.05 in bold) and direction of effect (blue = 

negative, red = positive). Pig ID and pen within site were random effects. 

Behaviour1 Visit Sex (male) Weight (lb) Lesions2 Sex (male) Weight (lb) 

SN <0.001 0.11 <0.001 ASL V1 0.63 <0.001 

NDA <0.001 0.34 <0.001 MSL V1 0.03 <0.001 

DA 0.28 0.84 <0.001 PSL V1 0.01 <0.001 

TMBN 0.96 0.37 0.004 ASL V2 0.36 <0.001 

EM 0.19 0.21 0.01 MSL V2 0.19 <0.001 

MS <0.001 0.91 0.001 PSL V2 0.42 <0.001 

VH <0.001 0.80 0.14    
1. SN= social nosing, NDA = non-damaging aggression, DA = damaging agonistic behaviour, TMBN = tail 

manipulation or belly-nosing (combined), EM = ear manipulation.  

2. ASL= Anterior lesions; MSL= Middle lesions; PSL= Posterior lesions, V1= 1 day after mixing, V2= 1 week 

after mixing.  

 

Non-genetic effects. Sex did not significantly influence home pen and handling behaviour. 

Social nosing (SN) and non-damaging agonistic behaviour (NDA) increased from visit 1 to 2, 

while reactivity to handling (MS and VH) decreased, but there was no change in damaging 

agonistic behaviour (DA) or manipulation behaviours (EM, TMBN). All behaviours, except 

for DA, were more frequent in heavier pigs (table 2). Heavier pigs received more lesions (ASL, 

MSL, PSL) (table 2), despite not performing more DA. This indicates that fighting between 

larger pigs involve more forceful bites, likely to cause skin lesions. Females received slightly 

more lesions (MSL, PSL, V1), likely because males attack females more than females to males. 
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Table 3. Variance components for behaviour, handling and skin lesion traits in pigs.  

Trait Va VPen Ve h² SE h² 

Social nosing 0.19 0.15 1.59 0.10 0.006 

Non damaging agonistic behaviour 0.04 0.13 1.63 0.02 0.009 

Damaging agonistic behaviour 0.27 0.22 2.01 0.11 0.089 

Tail manipulation/ belly nosing 0.09 0.17 1.81 0.04 0.010 

Ear manipulation 0.13 0.08 1.96 0.06 0.005 

Movement score <0.01 0.02 0.33 <0.01 0.003 

Vocalisations at handling 0.09 0.07 0.81 0.09 0.013 

Anterior lesions (visit 1) 18.92 13.50 37.16 0.27 0.038 

Middle lesions (visit 1) 6.15 2.52 14.06 0.27 0.039 

Posterior lesions (visit 1) 2.87 3.62 4.75 0.26 0.038 

Anterior lesions (visit 2) 0.52 0.08 0.34 0.56 0.045 

Middle lesions (visit 2) 2.35 1.31 8.31 0.20 0.032 

Posterior lesions (visit 2) 1.55 0.58 3.56 0.27 0.040 

Va: Additive genetic variance; VPen: variance due to pen; Ve: residual variance. Heritability (h²) and standard 

error (SE h²) were estimated from GIBBSF90. 

 

Additive genetic effects. Skin lesions, reflecting involvement in aggression, showed moderate 

heritability, while heritability estimates for behavioural and handling traits were low (Table 3), 

likely due to low activity limiting detectable genetic variance. While aggression has been 

shown to be moderately heritable (D’Eath et al., 2009), middle and posterior skin lesions after 

mixing were weakly heritable, consistent with Desire et al. (2023). For other traits, labour-

intensive sampling constrained data availability, highlighting the advantage of automated 

behaviour recording. Tail manipulation was low relative to ear manipulation, as expected in 

this short tail-docked population. Low heritability for social and manipulative behaviours 

aligns with strong environmental influences, such as enrichment (Luo et al., 2020). 

 

Conclusions 
Overall, these results suggest limited scope for rapid genetic improvement of social behaviours 

through direct selection alone. Further analysis will assess genomic correlations and the 

association between traits. 
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