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Effects of preweaning factors on sow lifetime  productivity
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Introduction 
Sow lifetime productivity (defined as pigs per female per 
day of herd-life) has been identified as a critical factor 
for global competiveness. In 2009, more than 1 billion 
people worldwide were undernourished, according to 
“The State of Food Insecurity”, an annual report from 
the United Nations Food and Agriculture Organization 
(FAO). It has been projected that the world population 
will increase by 50% in the next 50 years. Global food 
security has become a matter of great concern. One ap-
proach to improve food security is to increase agricultural 
productivity and efficiency. American pork producers 
have remained competitive in the global market despite 
higher labor costs through adoption of technology lead-
ing to greater productivity and efficiency. In order for the 
U.S. pig industry to remain globally competitive and to 
be the premier provider of protein for human consump-
tion, efficiency must be improved. New methods must be 
devised for producing pork that reduce inputs, minimize 
environmental impacts, provide for improved pig welfare, 
and ensure a safe, nutritious pork supply. Sow lifetime 
productivity is directly linked to economic efficiency, 
biological efficiency, feed costs, and pig welfare. A critical 
component of sow lifetime productivity is gilt develop-
ment. Many experiments have been published regarding 
the care and management of gilts from finisher placement 
until first parturition. However, a critical knowledge gap 
exists with regard to the impact of preweaning manage-
ment and environment on sow lifetime productivity. We 
recently initiated a project in collaboration with Smithfield 
Premium Genetics and Murphy-Brown LLC and spon-
sored by the National Pork Board to develop an extensive 
database for evaluating early postnatal factors which may 
impact sow lifetime productivity. Results of this project 
will provide critical information necessary for the devel-
opment of best management  practices.

Objectives of research project 
The objective of this project is to estimate the impact of 
preweaning environment and management of gilts on 
subsequent sow lifetime productivity. This objective will 
be accomplished by tracking 13,000 gilts from birth until 
removal from the sow herd. It is expected that weaning 

weight records will be available on at least 10,000 gilts, 
and 7000 of these females will enter the sow herd. Specific 
questions to be addressed are the following: 1) Is variation 
in sow lifetime productivity partially explained by birth 
weight, preweaning gain, or weaning weight? 2) How does 
cross fostering status influence sow lifetime productivity? 
3) How does number of litter mates at birth, number of lit-
ter mates nursed, gender ratio of the birth litter, and gender 
ratio of the nurse litter impact sow lifetime productivity? 
4) How does birth and nurse dam parity influence sow 
lifetime productivity of female  offspring?

Materials and methods 
Gilts (n = 13,000) will be born on one of two 1200 sow 
multiplication units between May 21st and December 1st 
2012. At birth gilts will be individually identified and 
tagged. Data recorded by research technicians will include 
dam identification, total number born, number born alive, 
individual gilt birth weight and total litter birth weight. 
Pigs will be individually identified and processed. A piece 
of tail tissue will be retained from each pig as a source of 
DNA. Cross fostering will be allowed only during the first 
24 hours. Once cross fostering is complete, the research 
technicians will record nurse litter, number nursed, and 
gender ratio of the nurse litter. Gilt and litter weaning 
weights will be recorded one day prior to the actual wean-
ing event. Nurse dam will also be recorded at weaning as 
confirmation that pigs were not moved after the 24 hour 
cross fostering period. After weaning gilts will be moved 
to nursery facilities for 42 days and then placed into one of 
four finishing facilities. At approximately 180 days of age 
gilts (n ≥ 7000) will be assigned to one of 10 sow farms. 
At the sow farms records will be maintained on mating, 
farrowing, weaning, and date and reason for culling. Sow 
lifetime productivity (defined as pigs per female per day 
of herd-life) will be recorded. However, for the purposes 
of the proposed 3 year project we will look at sow produc-
tivity through 4 parities. Nearly all of the females should 
have had an opportunity to reach their fourth parity by 
January 1st, 2015. Data will be analyzed including fixed 
effects of multiplier farm, week of birth, finishing facility, 
sow farm, parity of dam, and cross foster status. We will 
estimate the correlation between sow productivity through 
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4 parities and the following birth weight, number of litter 
mates at birth, cross foster status, and number of litter 
mates at the beginning and end of  lactation.

Discussion 
Poor sow lifetime productivity leads to economic ineffi-
ciency and animal welfare concerns (Stalder et al 2004). 
Optimum average herd life to maximize productivity was 
estimated between 5 and 10 parities, requiring a high per-
centage of females to remain for 6 to 8 parities (Wiseman 
et al 2000). Hoge and Bates (2011) reported an average 
herd life of only 3.5 parities. The reported average parity of 
cull sows in the US is 3.8 (PigCHAMP 2003). Increasing 
the average number of parities reduces the proportion of 
litters produced by gilts, leading to improved production 
efficiency. Gilts typically have fewer pigs, greater pig 
mortality, and lower litter weaning weights than sows. 
Progeny of gilts grow slower and are more susceptible 
to disease (Moore 2001). When gilt production costs are 
calculated on a weaned pig basis, females culled after 4 
litters cost more to produce than those remaining for at 
least 7 litters (Gadd 2003). Recent increases in feed prices 
and other inputs will further increase gilt development 
costs. As these costs rise, the value of extending sow 
lifetime productivity increases (Table 1). Sow lifetime 
productivity can be increased both by improving genetics 
and environment. Heritability estimates for sow longev-
ity range from 0.02 to 0.31 (Serenius and Stalder 2004; 
Yazdi et al 2000; Tholen et al 1996, b; Lopez-Serrano et 
al 2000). These estimates indicate that genetic selection 
for longevity is possible. However, direct genetic selection 
is difficult because females are often culled before their 
genetic potential is  reached.

Reproductive failure is a leading cause of involuntary 
culling. It encompasses problems including failure to ex-
press estrus, failure to conceive, and abortion. D’Allaire 
et al. (1987) studied culling patterns in 89 breeding herds 
and found culling for reproductive failure decreased with 
increasing parity. Percent culled for reproductive failure 

in parities 0, 1, 2, 3, and 4 thru 6 was 57, 40, 36, 34, and 
25%, respectively. Lucia et al. (1995) studied reasons for 
removal in 28 breeding herds and found culling for repro-
ductive failure in parities 0, 1, 2, 3, and 4 was 36, 19, 12, 
10, and 8%, respectively. The relatively high reproductive 
failure rate in early parities is a clear indication of the 
importance of proper gilt  development.

Gilt development is a critical part of maximizing sow 
lifetime productivity. Hoge and Bates (2011) evaluated 
6 different measures of sow longevity relative to factors 
influencing sow performances and found similar results 
for all measures. They indicated that there may not be a 
single correct method of measuring of sow performance. 
Hoge and Bates (2011) concluded that gilt development, 
age at first farrowing, and first-parity performance were 
critical factors in all measures of sow longevity. Knauer 
et al. (2010, 2011, and 2012) evaluated factors associated 
with gilt development and expression of estrus. Knauer 
et al. (2011) concluded that age at first farrowing could be 
reduced by selection for longer length of estrus, stronger 
standing reflex, or younger age at puberty. Thus, oppor-
tunities exist to improve sow longevity via selection for 
genetically correlated  traits.

In addition to genetic selection, methods need to be devel-
oped to improve reproductive performance through better 
management. Robison (1981) in a review concluded that 
gilts nursed in large litters grow slower, reach puberty later, 
and produce smaller litters. This provided evidence of an 
important maternal environmental effect. However, the 
conclusions were based on data collected when litters were 
smaller and pigs were weaned at ages which were much 
older than current industry standards. Little is known about 
the effect of nurse litter size on sow lifetime productivity 
within management systems where pigs are weaned at 19 to 
21 days of age. Robison later implemented a selection proj-
ect to increase litter-size by restricting the size the litter in 
which a gilt was raised while selecting for increased number 
born alive (Holl et al., 2003). The results of that experiment 
demonstrated that the preweaning environment of the gilt 

Table 1: Relationship between sow reproductive life and gilt development costs (adapted from Gadd 2003)

Gilt  
development cost

Sow producing 4 litters 
(assume 36 weaned pigs)a 

Sow producing 7 litters
(assume 63 weaned pigs)a

Difference per  
weaned pig

$200 $5.56 $3.17 $2.38 
$250 $6.94 $3.97 $2.98
$300 $8.33 $4.76 $3.57
$350 $9.72 $5.56 $4.17
$400 $11.11 $6.53 $4.76

a   gilt development cost/number of weaned pigs
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could influence the effectiveness of genetic selection for 
improved first parity  performance.

Summary
It is clear that both genetics and environment influence sow 
lifetime productivity. Evidence exists to support the idea 
that preweaning environmental factors and management 
decisions may influence sow lifetime productivity. The on-
going study was designed to gain a greater understanding 
of the opportunities to improve sow lifetime productivity 
by providing a better preweaning  environment.

Future work
The current project is one part of a much larger project 
aimed at understanding multiple factors associated with 
gilt development and sow lifetime productivity. Tissue 
samples for obtaining DNA are being retained on all gilts. 
Pending the outcome of the phenotypic data analysis, an 
effort will be made to secure funding to screen all or part 
of the gilts using the “PIG SNP60  Chip”.
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