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INTRODUCTION 
Piglet survival is influenced by direct, maternal and nurse sow genetic effects. The 
heritabilities for these three effects are low, but since substantial genetic variation exists for 
each of these effects, selection is possible (Knol, 2001). In an extensive study, Leenhouwers 
(2001) has shown that direct genetic differences in piglet survivability are related to differences 
in the degree of maturation of piglets at birth, rather than differences in early neonatal piglet 
behaviour. Essentially nothing is known at present about the biological background of 
differences in genetic merit for maternal effects and mothering ability. 
 
The present study focuses on genetic and biological effects of mothering ability. The objectives 
of the study were (a) to determine the predictive value of estimated breeding values for 
mothering ability (EBVma) and (b) to investigate relationships between EBVma and a number of 
biological characteristics. These characteristics were measured in selection herds on sows with 
known EBVma. 
 
MATERIAL AND METHODS 
Pre-weaning survival in relation to EBVma. The breeding value for mothering ability of 494 
sows was estimated on the basis of own performance (excluding their last litter) and the 
performance of relatives. The estimation model used information on individual piglets and 
included fixed effects for herd-year-season, sex, birth weight in classes of 100 g, parity of the 
dam, line/cross of the piglet, the regression on within litter variation in birth weight and the 
random effects of birth litter, piglet and foster sow.  For both piglet and foster sow the pedigree 
was taken into account. The estimated effect of piglet is referenced as ‘vitality’ and the 
estimated effect of the foster sow as ‘mothering ability’. For the last litter of each sow the 
number of liveborn ± crossfostered piglets immediately after farrowing as well as the number 
of weaned piglets were known. 
 
Physiological, ethological and morphological traits in relation to EBVma. Data were 
collected during three separate experiments on sows with known EBVma.  
In experiment 1 the glucose tolerance of 89 sows was measured on day 104±4 of pregnancy by 
means of the oral glucose tolerance test (OGTT) (see Kemp et al. 1996). EBVma ranged from 
-3.72% to +3.54%; mean EBVma was –0.13% SD 1.32%. Basal glucose levels were measured 
from a blood sample taken from a small incision in the tail at 20 and 10 minutes before 
ingestion of glucose (t = -10 and t = 0). At t = 10 an amount of 3 g glucose per kg metabolic 
weight was given to the sows. After ingestion, the blood glucose level was measured every 10 
minutes. After t = 70 the blood glucose level was measured every 15 minutes until t = 100. The 

Session 03. Pig breeding Communication N° 03-07 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

glucose measurements were performed using a Glucometer Elite manufactured by Bayer. 
From the blood glucose measurements at different time intervals a glucose curve was 
calculated. The following characteristics were derived from the glucose curve: mean basal 
level, surface under the peak, start of the peak, length of the peak, time of the peak, absolute 
level of the peak, level of the peak in relation to the basal level. The mean basal level was 
calculated as the mean of two glucose levels before glucose ingestion. 
 
In experiment 2 the progress of farrowing in 25 sows. and the early neonatal behaviour of their 
piglets were studied as described by Leenhouwers et al. (2001). EBVma ranged from –4.92% to 
+4.26%; mean EBVma was 0.79%, SD 1.76%. Observations started when the sow showed clear 
signs of approaching farrowing (i.e. secretion of coloured mucus from the vulva) and stopped 
when all the piglets had ingested their first colostrum. All sows farrowed spontaneously and 
were not assisted. Time of birth for each piglet was recorded. Progress of farrowing was 
quantified by the characteristics birth interval and duration of farrowing. Birth interval was 
calculated as the time of birth of a piglet, minus the time of birth of its preceding littermate. By 
definition, the first piglet born did not have a birth interval. Birth intervals were averaged per 
litter. Duration of farrowing was calculated as the time interval between the first and the last 
born piglet of the litter. The following behavioural indicators of piglet vitality were recorded: 
time of first upright standing, time of first udder contact, time of first teat in mouth and time of 
first colostrum uptake. 
 
In experiment 3 eight morphological characteristics of the udder of 64 sows were studied on 
the day of farrowing and on days 7 and 14 of lactation. These characteristics were: firmness of 
the udder, number of teats, teat placement, average circumference of the teats, average length 
of the teats, average distance between teats in a row, average distance between the two rows of 
teats and a score for teat injuries. Furthermore, body length, height at shoulders were measured 
for each sow. EBVma ranged from –5.02% to +5.45%; mean EBVma was 0.70%, SD 1.98%. 
 
Statistical analyses. All data were analysed using the GLM procedure of SAS. Models 
included EBVma as covariable and the parity of the sow as a fixed effect. 
 
RESULTS AND DISCUSSION 
Preweaning survival increased with increasing EBVma (P<0.001). The regression coefficient 
was 0.94±0.29. This indicates a 0.94% increase in preweaning survival per 1% increase in 
EBVma.After accounting for the genetic merit for survival of the piglets the regression 
coefficient (b) was 0.91±0.31. When the estimated breeding values of the piglets for survival 
were included in the analyses, the regression coefficient was 0.91±0.31 (p<0.01). The result 
that the observed preweaning survival was almost equal to the expected increase on the basis of 
EBVma , indicates that EBVma has a good predictive value for mothering ability. 
 
The surface area under the glucose peak and the time of the glucose peak induced by the oral 
glucose tolerance test increased significantly with EBVma (b = 2.81 ± 1.32, P < 0.05 and b = 
1.74 ± 0.85; p < 0.05, respectively). In contrast, the mean basal glucose level significantly 
decreased with EBVma (b = -0.05 ± 0.02, p < 0.05). The start, length and absolute height of the 
glucose peak was not significantly related to EBVma. Taken together, these results suggest that 
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sows with a high genetic merit for mothering ability are less glucose tolerant during late 
gestation. 
 
The duration of farrowing and mean birth interval were not significantly related to EBVma. In 
contrast, EBVma was significantly related to some of the parameters for neonatal behaviour. 
The time from birth until first colostrum uptake decreased significantly with increasing EBVma 
(Table 1).  
 
Table 1. Relationships between the average duration per litter (min.) of various intervals 
between birth and colostrum uptake by the piglets and the EBVma of their mothers 
 
Time intervals    Mean ± sd  Regression 

coefficient ± sd    
 
Birth – first standing     7.53 ± 2.10   0.07 ± 0.33 
Birth – first udder contact   15.94 ± 6.52  -0.96 ± 1.02 
Birth – first teat in mouth   37.70 ± 14.58  -3.67 ± 2.31 
Birth – first colostrum   51.43 ± 19.16  -8.94 ± 3.02** 
First standing – first udder contact    8.31 ± 4.64  -0.61 ± 0.73 
First standing – first teat in mouth  23.72 ± 12.12  -3.95 ± 1.91* 
First standing – first colostrum  39.21 ± 17.27  -8.68 ± 2.72** 
First udder contact – first teat in mouth 27.43 ± 16.83  -0.86 ± 1.71 
First udder contact – first colostrum  35.70 ± 14.67  -3.67 ± 2.31 
First teat in mouth – first colostrum  17.60 ± 13.01  -4.46 ± 2.05* 
 
No significant relationships were found between time from birth until first standing, first udder 
contact, and first teat in mouth and EBVma. 
The significant relationship between time until first colostrum uptake and EBVma could be 
explained by significant decreases in the time from first standing to first teat in mouth and the 
time from first teat in mouth to first colostrum uptake with increasing EBVma (Table 1). 
 
None of the measured udder characteristics were significantly related to EBVma. After 
correction for length of the sow and height at the shoulders, the length of the teats decreased 
with increasing EBVma (b = -0.07 ± 0.04 cm, P < 0.1). 
 
Overall, the current study indicate that sows with different genetic merit for mothering ability 
differ in glucose tolerance during late gestation and the time of first colostrum ingestion by 
their piglets. As far as the observed association between EBVma and glucose tolerance is 
concerned, more research is needed to investigate e.g. the relationship between glucose 
tolerance before and shortly after farrowing and between glucose tolerance and milk quantity 
and quality. 
 
The association between EBVma and time until first colostrum uptake does not seem to be 
related to the morphology of the udder, since the latter was not related to EBVma. It is possible 
that sows with a high EBVma spend more time in a lateral lying position with the teats well 
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exposed and presented during and after farrowing, thus giving the piglets a better opportunity 
to find a teat and suckle. Since it is known that piglets use olfactory cues rather than visual 
cues to find the udder, genetic variation in amount or type of pheromones produced by the 
udder or tips of the teats may also be an explanation for the observed association. Individual 
differences in ventral skin odor of sows have been reported by Morrow-Tesch ans McGlone 
(1990). 
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