
Proc.Assoc.Advmt/Anim.Breed.Genet. Vol13 

GENETIC PARAMETERS FO R PERFORMANC E TRAIT S RECORDE D I N ROAR S AND 
GILTS 

S. Hermesch’, B. G. Luxford’ and H. -U. Graser’ 

1 Anima l Genetic s an d Breedin g Unit* , Universit y o f Ne w England , Armidale , ,NSW , 2351 
2 Bung e Mea t Industries , Corowa , NSW, 2646 

SUMMARY 
Geneti c parameter s wer e estimate d fo r performanc e trait s recorde d i n -368 0 boar s an d 389 3 gilts. 
Dat a include d Larg e Whit e an d Landrace,pigs . Bot h sexe s wer e raise d an d performanc e recorde d in 
th e sam e commercia l condition s usin g eiectroni c feeder s i n grou p pens . H&abilitie s di d no t differ 
betwee n sexe s fo r growt h rat e an d fee d intake . However , her&abilitie s an d varianc e component s were 
lowe r i n bear s tha n i n gilt s fo r fee d conversio n rati o an d backfat . Lowe r mean s i n thes e trait s i n boars 
tha n i n gilt s .migh t explai n difference s i n variances. ’ Fee d intak e wa s mor e strongl y genetically 
correlate d ,wit b grow & rat e i n boar s tha n i n gilts . Amon g th e fiv e analyse d trait s onl y growt h rate 
durin g tes t ha d a geneti c correlatio n significantl y differen t fiw m on e indicatin g a genotyp e b y sex 
interaction . Furthe r analysi s wil l evaluat e possibl e genotyp e b y se x b y feedin g regim e interactions 
usin g multivariat e analyses. 
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INTRODUCTION 
Pi g productio n aim s a t producin g qualit y lea n por k efficientl y an d consistently . Breedin g programs 
hav e therefor e focusse d o n geneti c improvemen t o f efficien t lea n mea t growt h an d hav e mad e good 
progres s overall . However , testin g facilitie s ar e ofte n limite d an d i t i s no t possibl e t o performance 
recor d ai l animals . Therefore , boar s ‘ar e performanc e recorde d mor e ofte n tha n gilt s sinc e more 
emphasi s ‘i s bein g place d o n correct - selectio n fo r boar s tha n o n gilts . Thi s selectio n procedure 
assume s tha t performanc e trait s ar e geneticall y th e sam e trai t i n bot h sexe s an d tha t genetic 
improvemen t achieve d i n boar s wil l als o b e realise d i n gilts . I t i s wel l know n tha t o n th e phenotypic 
leve l a t leas t th e se x o f a n anima l influence s it s growt h performanc e an d bod y compositio n (van 
Lune n an d Col e 1998) . Consequently , a numbe r o f studie s hav e estimate d geneti c parameter s for 
trait s recorde d i n eac h se x i n orde r t o determin e possibl e genotyp e b y se x interaction s (fo r a 
discussio n se e Crum p e t al. 1997) . However , environment s an d testin g procedure s ofte n differed 
betwee n sexes , an d estimate d genotyp e b y se x interaction s ma y actuall y hav e bee n genotyp e by 
environmen t interactions. 

Th e ai m o f thi s stud y wa s t o estimat e geneti c parameter s fo r boar s an d gilts , bot h performance 
recorde d i n th e sam e commercia l environmen t usin g electroni c feeder s t o examin e genotyp e b y sex 
interactions. 
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MATERIAL AND METHODS 
Data were recorded at Bunge Meat Industries between February 1996 and October 1998. The project 
aimed for a balanced design between both sexes and two feeding regimes which was achieved given 
practical limitations (Table 1). This paper presents important performance traits which include 
growth rate before test (ADGl) and growth rate (ADG2), daily feed intake (FDINT) and feed 
conversion ratio (FCR) during test as well as backfat at the P2 site recorded with real time ultrasound 
on the live animal (LP2). For a description of these traits see Hermesch et al (1999). The data 
included 7,573 Large White and Landrace pigs from 187 sires and 2,545 dams. It was anticipated to 
have an equal number of boars and gilts from each sire and dam (Hermesch et al. 1999). 

Table 1. Number of pigs within each sex by feeding regime group 

Feeding regime Boars 

Ad libitum 2,187 
Restricted 1,493 

Total 3,680 

Gilts Total 

1,763 3,950 
2,130 3,623 

3,893 7,573 

Each week 60 to 90 animals grouped in two or three pens were performance recorded. Boars and 
gilts were kept in the same environment in order to avoid confounding of sex with other management 
factors. Pigs were fed either ad libitum or restricted and the level of restriction was slightly higher in 
gilts (Hermesch et al. 1999). However, the overall mean feed intake did not differ significantly 
between sexes. The fixed effect model for each trait was described in Hermesch et al (1999) and did 
not differ between sexes. Fixed effects included management group and breed. Weight of the animal 
at start and finish of test were fitted as linear covariables for feed conversion ratio and backfat. The 
computer package VCE4.25 (Groeneveld 1998) was used to obtain genetic parameters. Random 
effects analysed included additive genetic, litter and residual effects. 

RESULTS AND DISCUSSION 
Heritability estimates did not differ between boars and gilts for both growth rate traits and feed intake 
(Table 2). However, heritabilities and variance components were lower in boars than in gilts for feed 
conversion ratio and backfat. Lower variance components may be related to lower means in both 
traits in boars. Heritabilities differed between sexes and between management groups within sexes in 
the study by Crump et al (1997). However, these differences were not consistent and may in large 
part reflect sampling effects (Crump et al. 1997). 

Correlations. Genetic and environmental correlations between performance traits within each sex 
are presented in Table 3. In both sexes, growth rate before and within test are lowly correlated (rg: 
0.38) which indicates that growth at an earlier weight is genetically a different trait than growth rate 
during the later growth stage. A similar genetic correlation was found by Hermesch (1996) between 
these two traits for boars single penned during test. 

Genetic correlations between feed intake and growth rate traits were lower in gilts than in boars. 
Furthermore, feed intake had a higher genetic correlation with feed conversion ratio in gilts (rg: 0.39) 
than in boars (rg: 0.08). It is well known that boars and gilts have physiological differences which 
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influence growth performance and body composition (van Lunen and Cole 1998). However, genetic 
correlations between sexes for the same performance trait are required in order to investigate 
genotype by sex interactions (Table 4). 

Table 2. Proportion of variation explained by fixed effect model (IU), estimates of heritabilities 
(h2) and litter effects (c2), both with standard errors (s.e.) and variance components, for 
performance traits in boars and gilts 

m R’ h* s.e. h’ C2 s.e. c2 d, * 
I 

(3, 
I 

0. 

Boars 
ADGl 0.14 0.23 0.03 0.11 0.02 661 301 18,87 
ADG2 0.27 0.14 0.02 2,397 15,361 
FDINT 0.41 0.20 0.03 0.014 0.056 
FCR 0.3 1 0.07 0.02 0.014 0.183 
LP2 0.34 0.42 0.03 0.07 0.02 2.18 0.36 2.61 

Gilts 
ADGl 0.2 1 0.20 0.03 0.20 0.02 546 544 1,620 
ADG2 0.35 0.12 0.02 1,632 11,393 
FDINT 0.47 0.2 1 0.03 0.012 0.045 
FCR 0.42 0.16 0.03 0.034 0.185 
LP2 0.37 0.54 0.03 3.57 3.03 

* 02, additive : genetic variance, 02, : variance due to litter effect, 02e environmental variance : 

Table 3. Genetic correlations (first row) and environmental correlations (second row) with 
standard errors (in brackets) between performance traits recorded in boars (below diagonal) 
and gilts (above diagonal) 

ADGl ADG2 FDINT FCR l‘P2 

ADGI 0.38 (0.10) 0.10 (0.10) -0.40 (0.10) 0.19 (0.07) 
-0.13 (0.02) 0.00 (0.03) 0.04 (0.03) 0.17 (0.03) 

ADG2 0.38 (0.09) 0.41 (0.09) -0.68 (0.06) -0.14 (0.08) 
-0.03 (0.02) 0.47 (0.02) -0.77 (0.00) -0.07 (0.02) 

FDINT 0.37 (0.09) 0.74 (0.06) 0.39 (0.10) 0.43 (0.07) 
0.07 (0.03) 0.49 (0.01) 0.12 (0.02) 0.12 (0.03) 

FCR -0.48 (0.11) -0.61 (0.09) 0.08 (0.12) 0.50 (0.08) 
-0.13 (0.03) -0.76 (0.01) 0.13 (0.02) 0.14 (0.03) 

LP2 -0.17 (0.08) 0.04 (0.08) 0.44 (0.07) 0.49 (0.10) 
0.03 (0.13) 0.04 (0.03) 0.22 (0.03) 0.14 (0.02) 

Among the five traits analysed only growth rate during test had a genetic correlation significantly 
different from one (rg: 0.77, Table 4). The significance of this difference was additionally tested with 
a log likelihood ratio test (Meyer 1993) This might reflect differences in potential lean meat growth 
between boars and gilts, in particular during the later growth stage when animals reach puberty. 
However, in general the results agree with Grump et al (1997) who also found little evidence for 
genotype by sex interactions in the same traits analysed in this study when tested in the same 
environment. 
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Tabie 4. Genetic correlations with standard errors (in brackets) for performance traits between 
sexes 

B_ADG 1 

G_ADGl G_ADGZ G_FDINT G_FCR G_LP2 
0.92 (0.05) 0.40 (0.10) 0.18 (0.09) -0.39 (0.10) 0.07 (0.08) 

B_ADG2 0.07 (0.09) 0.77 (0.08) 0.63 (0.08) -0.43 (0.10) -0.04 (0.08) 
B_FDINT -0.08 (0.10) 0.30 (0.10) 0.95 (0.04) 0.36 (0.09) 0.37 (0.07) 
B_FCR -0.01 (0.12) -0.78 (0.10) 0.3 1 (0.12) 0.96 (0.07) 0.50 (0.10) 
B_LPZ -0.19 (0.06) -0.27 (0.09) 0.38 (0.07) 0.70 (0.07) 0.94 (0.04) 

* G-trait-name: performance trait recorded in gilts; B-trait-name: performance trait recorded in boars 

CONCLUSIONS 
Genetic parameters were obtained for performance traits recorded in boars and gilts. Both sexes were 
raised under the same conditions which allowed estimation of genotype by sex interactions. 
Heritabilities and variance components were higher in gilts for feed conversion ratio and backfat. 
Genetic correlations between feed intake and growth rate traits were lower in gilts than in boars. 
Only growth rate during test at a later age had a genetic correlation between sexes of less than unity. 
All other traits showed little evidence for genotype by sex interactions. Within this study, boars and 
gilts were pooled over two feeding regimes, ad lfbitum and restricted feeding. Further analysis will 
evaluate possible genotype by sex by feeding regime interactions using multivariate analyses. 
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