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1. Introduction
Although variability of litter size has been documented numerous 

times, it is difficult to quantify the different factors which determine 
it. Selection progress for litter size has been negligible or non-existent 
in spite of significant efforts invested over the past IS years. Differ
ences between breeds have been reported for litter size and litter weight 
by various authors (Johnson (3), Strang and King (10), SkSrman (6 ),
Standal (9), Sellier (7), Glodek (2), Locniskar (4), Salehav (12,13),
Vangen (15), Skjervold (8 )). There appears to be scope for improvement of 
these traits through appropriate methods of selection in both purebred and 
crossbred populations.

Reproductive performance in sows has been characterised by low herit- 
ability estimates, demonstrating small effects of additive genes (Tomcw, 
(14), Locniskar (4), Strang and King (10), Strang and Smith (11), Vidovic 
(16)).

Numerous studies have reported heterosis of 3 to 15% for these traits 
when crossbreeding, suggesting selection for specific combining ability.
The maximum degree of heterosis is exploited when using Fsews.  The 
critical question raised is the effectiveness of selection amongst pure
bred sows for crossbred performance. This paper, based cn the first part 
of a selection experiment for litter size in pigs, aims to estimate the 
genetic parameters of reproductive performance (number of livebom piglets, 
number of stillborn, litter size and litter weight at 2 1 days) for the 
first five farrowings in purebred and crossbred sows.

2. Materials and Methods
The data for different combinations of matings were collected frem 

three State farms over a period of 5 years for sows having between 2 and 5 
litters. Farrowings included Swedish Landrace (SL) and German Landrace 
(GL) purebred, SL x LW (Large White) and SL x GL crossbred litters, and 
three breed crosses involving SL x LW and SL x GL crossbred sews mated to 
GL and LW boars, respectively.

A total number of 23,524 litters frem 6,012 sows and 218 sires were 
analysed consisting of 6,988 purebred litters, 5,235 litters frem 2 breed 
crosses and 11,281 litters fran 3-breed crosses. Litter size was standard
ised (at birth).

Analysis was carried out by least squares (Harvey, 1976) for a hier
archical model with sows and boars as random effects, and farms, seasons, 
farrowings and combinations of matings as fixed effects.

Variances and covariances were obtained by Henderson's method 1. 
Heritab ility and genetic correlations were estimated from half-sib variance 
and covariance components. Heritabilities were estimated for single litter 
records as well as for the average of litters. Genetic correlations were 
estimated between each of the first five farrowings. Standard errors cf
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TABLE 1. Heritability and standard errors for reproductive traits of every individual farrowings of purebred 
and crossbred sows (F^ generation).

Farrowings

Traits Purebred sows Crossbred sows (F̂ i

I II III IV V I II III IV V

timber of alive born h2 .07 .07 .06 06 .05 .10 .09 .09 .07 .07

SV .03 .03 .04 .04 .05 .03 .03 .03 .04 .04

Number of stillborn h2 .05 .03 .03 02 .01 .03 .03 .02 .02 .02

sv .03 '.04 .05 06 .06 .03 .03 .03 .04 .05

Number of piglets 
at 21 days

h2 .07 .06 .06 05 .04 .10 .09 .07 .07 .07

sv .04 .05 .06 06 .06 .03 .03 .03 .04 .04

Weight of litter 
at 21 days

h2 .06 .07 .06 04 .05 .10 .09 .07 .07 .05

SEh2 .03 .04 .04 04 .05 .03 .03 .03 .04 .05

TABLE 2. Heritability and standard errors for reproductive traits of mean values of several farrowings of 
purebred and crossbred sows (F̂  generation)

Farrowings

Traits 1+2 1+2+3 1+2+3+4 1+2+3+4+5
P* C** P C P C P C

Number of alive born h2 .14 .15 .18 .20 .20 .23 .23 .25
SE o 
hz .03 .04 .05 .04 .05 .04 .04 .03

Number of stillborn h2 .02 .03 .02 03 .03 .02 .02 .02
.03 .04 .03 04 .04 .03 .03 .03

Number of piglets h2 .12 .13 .14 14 .20 .20 .25 .25

sv .04 .04 .04 04 .03 .03 .03 .03
Weight of litter h2 .13 .14 .16 18 .19 .22 .26 .25

sv .04 .04 .04 04 .04 .03 .03 .03

* P Purebred sows 
** C Crossbred sows
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heritabilities were estimated as in Dickerson (1), and Robertson's (5) 
formula was used to calculate the standard errors of genetic correlations.

3. Results and Discussion
Heritability estimates for single farrcwings are given in Table 1. 

Values are very low showing that the variability of reproductive traits 
is only to a small extent determined by additive genetic effects.

Heritability for number of stillborn piglets were significantly less 
than for the other traits (see Table 2). In general, estimates were 
similar to corresponding literature values for purebred performance (e.g. 
Strang and King (10), Locniskar (4), Tornow (14), Vidovic (16)).

Differences in heritability estimates between pure and crossbreds 
were largest for single litters, decreasing for repeated records with the 
number of farrowings included, i.e. with reduced influence of environmental 
variation. On the whole, values were similar for purebred and crossbred 
sows, being approximately 2 % higher (across traits) for the latter. 
Locniskar (4), Tornow (14), Strang and King (10) and Vidovic (16) have 
reported similar heritabilities for purebred Large White and Landrace.

Heritability estimates for number of stillborn piglets did not differ 
significantly frcm zero, questioning the additive effects of genes on this 
trait.

Genetic correlations for number of liveborn piglets were high between 
successive farrowings for both purebred and crossbred sows, and were 
statistically significant (Table 3). Again, values were scmewhat higher 
for crossbred sews.
TABLE 3. Genetic correlations between one by one farrowings for the 

number of alive born piglets of purebred (above diagonal) 
and crossbred sows (under diagonal).

'Farrowings 1 2 3 4 5
1 _ 1.03 1 . 0 1 .99 .93

(.08) (.14) (.19) (.24)

2 1.06 _ .90 .84 .76
(.06) (.23) (.30) (.27)

3 1.03 .97 _ .70 .74
(.07) (.04) (.1 0 ) (.18)

4 1 . 0 0 .97 .91 _ .67
(.06) (.03) (.05) (.09)

5 .99 .89 .90 .78 -
(.09) (.1 0 ) (.14) (.1 1 )

Correlations decreased for non-successive farrowings with the number 
of farrowings apart, but less for crossbred than for purebred sews. This 
suggests that litter size in different farrowings is determined either by 
partially different sets of genes or, alternatively, by the same set of 
genes operating with different intensities in individual farrowings. However, 
as correlation estimates were generally very high, selection far litter size 
based on first farrowings appears to be a means of improving performance in 
subsequent farrowings. In doing so, minimizing environmental and maternal 
environmental effects is problematic, especially since environmental factors 
beccme increasingly important with age, while genetic correlations decrease.
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4. Conclusion
Results showed very low genetic variance for litter size between 

farrowings for pur Aired and crossbred sows.
Litter size in individual farrowings seems to be determined by 

partially differing sets of genes or the same set operating with different 
intensities. In the latter case the prime objective is to minimize both 
direct and maternal environmental effects.

High genetic correlations between farrowings (number of liveborn pig
lets) suggest that improvement of litter size in latter farrowings is 
facilitated by selection on the basis of first records.

Future research should involve estimation of genetic correlations 
between performance as purebred and crossbred sows, in order to predict 
the potential response to selection in crossbreds when selecting amongst 
purebreds.

StitBSARY

Crossbreeding has been shown to improve reproductive performance numerous 
times, yet little is known about the associated effect on genetic parameters. An 
investigation v/as carried out comparing heritabilitiea and correlations of individual 
and combined farrowings, for number of piglets born alive, still tom, alive at 
weaning and litter weight at weaning, respectively. Data were collected from 3 
State farms over a period of S years for sows having at least 2 and up to 5 litters. 
Farrowings included Swedish Landraco (SL) and German Landrace (GL) purebred, SL x 
LW and SL x GL crossbred litters (purebred sows) and three-breed crosses involving 
SL x LW and SL x GL crossbred sows mated to GL and LW'(Large White) boars, 
respectively.

Analysis was carried out by least squares (Harvey, 1976) for a hierarchical 
model with sows and boars as random, farms, seasons, farrowings and combination of 
matings as fixed effects. Variances and covariances were obtained by Henderson's 
method 1 .

Though not significantly different, heritabilitic3 were consistently about 2* 
higher for crossbred than for purebred sows. Horitability estimates for repeated 
farrowings increased vith number, yet less than expectod. Genetic correlations 
between different farrowings on the same sow were effectively unity in both pure 
and crossbreds.

SUMARIO

El cruzamiento ha demostrado mojorar el conportamiento reproductive en varlas 
ocasiones, aun so conoce poco acerca de los efectos asociados a los parametros 
geneticos. So llevo a cabo una invectlgacion coraparando heredabidades y correla- 
ciones de partos lndividualcs y combinados para el numero de lechones nacidos, 
mortinatos, lechones vivos al destete y peso de la camada al destete respectiva- 
mente. Se golectaron datos do 3 granjas oxperimentalo3  estatales durante un 
periodo de 5 anos de cerdas quo tuvleran un mlnlmo de 2 hasta 5 partos. Los 
partos incluyeron las razas Landraco Sveco (SL) y Landrace Aleman (GL) como razas 
puras, canadas cruzadas SL x LW (Largo White) y SL x GL (Cerdas puras) y cruzas de 
tres razas involucrando cerdas SL x LW y SL x GL aparoadas con verracos GL y LW 
respectivaments.

En analiala se llevo a cabo por el netodo do mlnimos cuadrados (Harvey, 1976) 
con un^modelo jerarqulco con cerdas y verracos como efectos aleatorios, y granjas, 
est&cion, parldad y combinaclon de aparoanuontos como efectos fijos. Las 
varianzas y covarianzas fueron obtenldas por el netodo de Henderson.
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Aunque no d i f i r i o r o n  s ig n if ic a t lv a m a n te , la n  h e re d a b illd a d o s  fu o ro n  2% mayores 
en la s  cerdas cru za d o s quo on la s  p u ra s con sla ta n to ra e n ta . Los eatlm ados da h o r e - 
d a b ll ld a d  p a ra  p a rto s  ro p o tid o o  sa incre m e n ta ro n  a l  aum antar o l  numoro, aunqua 
manos da lo s  quo se esperabo. Las c o r rs la c lo n e s  g e n o tlc a a  o n tre  p a rto s  fuero n 
efectvam ente uniform es p a ra  la s  ra za s p u ra s  y  sus c ru z a a .
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