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1 Summary

This review gives an overview of the development in litter size and its consequences for sow and pig welfare.
Selection for large litters has resulted in sows giving birth to several pigs exceeding the number of functional
teats available at the sow’s udder. Pigs develop a stable teat order within 24 h after birth where each pig
suckle from and defend a preferred teat. The sow lets down milk in a synchronised pattern with milk let down
approximately 1 time per hour with milk accessible for only 15-25 sec. When the number of pigs exceeds the
number of functional teats, the nursing-suckling pattern in pigs is disturbed to an extent where interventions
are necessary. Interventions include split suckling, cross fostering and use of nurse sows, milk supplement
and artificial rearing. Even though interventions are necessary to keep surplus pigs alive, they all come with
a price in terms of reduced welfare for both pigs and sows. Reduced welfare in pigs in hyper prolific litters is
due to increased mortality rate, decreased birth weight and viability, increased competition and fighting,
impaired internal biosecurity and in many cases lack of space in the farrowing pen. Reduced welfare in sows
is due to high metabolic demands, prolonged farrowing and longer time being crated. Considering the health
and welfare problems related to the suggested mitigation strategies, as well as the lack of trained work force
experienced throughout EU, using less prolific sow lines seems important to improve pig and sow welfare in
the farrowing unit.

2 Background

During the past 30 years breeding companies globally have strived to increase litter size in their breeding
goals for the maternal line. Therefore, litter size has increased markedly for most genetic lines. As an example
the litter size in Denmark increased from around 11 in 1994 to 20 total born pigs in average per litter in 2022
with sows having on average 14 teats. Combined with a weaning age between 21 and 28 days (minimum
required weaning age according to the Council directive 2008/120/EC ((Council of the European Union 2008,
Chapter Il C)), and intensive management interventions, this has resulted in an increase in sow productivity
from 11 pigs weaned per litter in 1994 to 15,3 pigs in 2022. However, with the increase in litter size and
despite the use of intensive management practises around birth, the mortality of suckling pigs also gradually
increased from 17,3 in 1994 to 23,3 % of total born pigs in 2022.

The Council Directive 98/58/EC concerning the protection of animals kept for farming purposes provide in
chapter 20 and 21 a section regarding breeding. In Chapter 20 it is stated that “Natural or artificial breeding
or breeding procedures which case or are likely to cause suffering or injury to any of the animals concerned
must not be practised” followed by “This provision shall not preclude the use of certain procedures likely to
cause minimal or momentary suffering or injury, or which might necessitate interventions which would not
cause lasting injury, where these are allowed by national provisions”. In Chapter 21 it is stated that “No animal
shall be kept for farming purposes unless it can reasonably be expected, on the basis of its genotype or
phenotype, that it can be kept without detrimental effect on its health or welfare”.

There is no specific regulation related to pig genetics in the council directive concerning the protection of
pigs.
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3 Species-specific nursing-suckling pattern of pigs

Pigs have evolved a unique nursing and suckling pattern. At birth, newborn pigs receive frequent colostrum
bouts in the first 6-12 hours after birth, ensuring a continuous supply of colostrum. Newborn pigs quickly
reach the udder and start ingesting colostrum within 20 minutes. It is essential for newborn pigs to ingest as
much colostrum as possible, as it is their sole source of antibodies at birth. In addition, colostrum provides
immediate energy important for thermoregulation (Algers and Uvnds Moberg, 2007). The amount of
antibodies in colostrum decreases over time, with a 50% reduction already 12 hours after birth of the first
piglet. After this initially period the sow's milk letdown pattern changes from frequent bouts to a
synchronized and cyclic pattern. Thus, from approx. 24 h after farrowing, nursing bouts occurs hourly with
milk let-down lasting for only 10-20 sec. The nursing is vocally signalled by the sow to draw the attention of
all pigs to gather at the udder. Pigs intensively massage the udder for a few minutes both prior to and after
milk let down. The intensity of the vocal signal announces the exact time of milk let-down assuring that all
pigs have a teat in the mouth at the exact time of milk let-down. If a pig is not positioned at the udder at the
moment of milk let-down, they will miss the milk let down and must wait another hour to feed. Due to this
specific nursing-suckling pattern, pigs need to establish a stable teat order at the udder to maximize each
individual’s milk intake as fighting will inevitably lead to reduced milk intake for some individuals. When a
stable teat order is present pigs can suckle without competition. This evolutionary-shaped pattern balances
the sow's provision of milk equally to all offspring (Fraser, 1980), but also means that if there are more
offspring than functional teats, some pigs may be at risk of starvation.

4 Welfare threats in large litters

4.1 Metabolic challenge of the sow

It is normal for a sow to lose weight during lactation. However, due to the high demand for milk production,
hyper prolific sows face greater metabolic challenges than less prolific sows. Calcium and phosphorus are
particularly important during lactation, as hyper prolific sows require increased mineral intake. In hyper
prolific litters, the allocation of resources to pre-natal growth and later to milk production is high. There is
evidence that resources are prioritized to offspring growth resulting in a risk of insufficient growth for young
females potentially compromising bone strength and leg health, which increases the risk of culling or
mortality (Prunier et al., 2010).

4.2 Prolonged farrowing

Observations across many studies during the last 20-30 years show that farrowing duration has increased
from 1.5-2 h to 7-8 h while litter size increased from 10 to 20 pigs (Oliviero et al., 2019). In prolonged
farrowings, hormones controlling the farrowing process may be insufficient, leading to weakened
contractions and muscle strength, which can impede the expulsion of pigs. This is posing a risk of sows feeling
pain (Algers and Uvnaés Moberg, 2007). In addition, sow welfare is at risk also after birth due to prolonged
parturition being associated with health impairments for the sow such as PDS and even sudden death
(Peltoniemi et al., 2016; Bjorkman et al., 2018; Kongsted et al., 2021). A prolonged farrowing also increases
the risk of pigs suffering from respiratory stress during the birth, which increase the risk of stillbirth. Pigs
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surviving birth-related respiratory stress ingest less colostrum, experience impaired growth, and are at
greater risk of dying due to cold stress, starvation, and disease (Pedersen et al., 2011; Langendijk et al., 2028).

4.3 Reduced birth weight and more growth retarded pigs

There is a strong relationship between the total number of pigs born and birth weight, as many foetuses
sharing the same resources in the uterus lead to a reduction in individual birth weights. The increased
competition can result in severely growth-retarded pigs, also known as IUGR (Intrauterine Growth
Restriction) syndrome. IUGR pigs exhibit impaired growth, compromised physiological functioning, and
altered behaviour, as well as distinctive physical characteristics. These include a dolphin-like forehead, bulgy
eyes, and wrinkles above the nose (Baxter et al., 2020). Low birth weight pigs and IUGR pigs have reduced
survival rate due to difficulties overcoming the respiratory challenge of birth and reduced ability to
thermoregulate and ingest colostrum at birth (reviewed by Farmer and Edwards, 2020).

4.4 Increased competition over access to milk

As the average number of born pigs for some prolific lines has reached 20, the competition for access to
colostrum and milk is high. As a result, smaller pigs from large litters may receive less colostrum than similar
sized pigs in smaller litters, compromising theirimmune protection from birth (Quesnel et al., 2011; reviewed
by Olivero, 2022). In contrast to colostrum, the later milk production is increased when more pigs perform
udder massage pre- and post-milk let-down. However, if the teat order is unstable, pigs engage in intense
fighting prior to milk let-down. This may cause the sow to disrupt the nursing event, effectively stopping pigs
from performing udder massage and reducing milk production over time. In addition, if there are more pigs
than functional teats during a milk letdown, some pigs may not receive access to a teat and eventually die.

4.5 Reduced space in the farrowing pen

In many cases, current farrowing pens were designed to accommodate a sow and a litter of 10-12 pigs, rather
than 14-15 as is the current situation on farms using high prolific sow lines. The EU Directive 2001/93/EC
emphasizes the importance of providing sufficient space for animals to rest together. According to this
directive, “a part of the total floor must be solid or covered with a mat or littered with straw or other suitable
material to allow animals to rest together”. According to a review by Pedersen et al. (2013) each pig at 4
weeks of age lying in a simi-lateral position requires approximately 0.11 m? of space. Consequently, a litter
of 14 pigs at 4 weeks of age would need a solid floor of at least 1.54 m?, considering the space requirements
of each pig.

5 Interventions to mitigate mortality in large litters

5.1 Management around the time of birth

Diets low in fibres increase the risk of constipation. As constipation is associated with birth problems and is
a risk factor for low milk production and poor udder health, mitigating constipation is important. This can be
done by providing fibres in the diet of late gestating sows as it improves intestinal activity (Oliviero et al.,
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2009). If fibres are provided as roughage, it can also be used as nest material to facilitate nesting activity. In
addition, a study also suggest that frequent daily feeding (thrice daily) can improve energy status and
farrowing process (Feyera et al. 2018). In conventional systems, the tradition is not to provide roughage for
sows, in contrast, sow diets are generally low in fibre to meet the need for energy for growth of pigs and for
the farrowing process.

Farrowing length exceeding 3-4 hours is considered a risk for both sow health and pigs survival (Peltoniemi
et al., 2016). During farrowing, continuous birth surveillance combined with birth assistance can reduce the
risk of stillborn pigs and avoid that some pigs are born depleted from oxygen and thus in risk of dying early
(White et al., 1996; Christison et al., 1997; Andersen et al., 2009; Peltoniemi et al., 2016). Birth assistance
includes assisting the birth of pigs where intervals since last born pigs exceed 1 hour (Peltoniemi et al., 2016)
and drying and warming pigs at birth, and/or moving them to the teats and even providing bolus of colostrum
or energy (White et al., 1996; Christison et al., 1997; Andersen et al., 2009). Monitoring the births cannot be
limited to the daytime as the sows often begin farrowing at the end of the day and first at night. The sows
must be checked at least every 30 minutes to provide a rough estimate of birth time and farrowing duration
(See also Q2E-pigs-2023-005 “Birth monitoring intervals”).

5.2 Split suckling during birth

To ensure enough maternally derived colostrum for all offspring, the caretaker can enclose the first-born and
strongest pigs in a heated area of the pen (e.g., creep or heated solid floor) for up to two hours. This will
allow weaker and late-born pigs to ingest more colostrum as these otherwise may have difficulties getting to
the udder. Furthermore, as the immunoglobulin level in colostrum rapidly declines, the last-born pigs need
to ingest increased amounts of colostrum to ensure sufficient immune protection. Some studies have shown
positive effects of split suckling during birth on survival rate in general (Rosvold et al., 2017; Holyoake et al.,
1995), or specifically for smaller pigs (Huser et al., 2015). However, no studies have shown clear
improvements in colostrum intake (Vandaele et al., 2020; Huser et al., 2015; Morton et al., 2017).

5.3 Cross fostering and nurse sow systems

It is essential to ensure that all pigs have access to a functional teat within the first 24 hours after birth. To
ensure this, litter equalization at birth by cross-fostering pigs between small and large newborn litters can be
an effective solution to increase pig survival and uniform body weight within litters. However, frequent cross-
fostering impair growth, teat fidelity and increases physiological indicators of stress particularly when cross
fostering is performed later than day one (Zhang et al., 2021, Robert and Martineau, 2001). Cross-fostering
beyond the initial litter equalization at birth has been found to be associated with an increased prevalence
of diarrhoea and an increase in antibiotic treatments (Nielsen et al (2022)). Ensuring that pigs receive
adequate colostrum from their biological mother before being cross fostered is important (reviewed by
Baxter et al., 2013). Pigs must suckle colostrum from their own mother for at least 6-12 hours before being
cross fostered, as this is necessary for optimal immune development. For these reasons, it is recommended
to use cross-fostering as limited as possible and primary during the first 12-36 hours after birth.

If there are surplus pigs within a farrowing batch that cannot be handled through litter equalization of
newborn, other cross-fostering methods must be adopted. One approach is to establish so-called nurse sows
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from the previous farrowing batch after they have weaned their own pigs. Newborn surplus pigs from
different litters can then be fostered by these sows who then nurse them for another 3 weeks. Alternatively,
a selected number of sows nurse their own pigs for only 7-10 days of age and then receive surplus newborn
pigs from other litters. Her own pigs are then fostered by another sow from the previous batch after her pigs
are weaned after approximately 3 weeks of suckling. This is referred to as a two-step nurse sow system. By
establishing one of these systems, it is possible to wean several pigs per litter exceeding the number of
functional teats of the sow. When using nurse sows the weaning age of the pigs tends to be reduced while
the number of days a sow nurse pigs tend to increase with 1-3 weeks extra. Data suggests impaired welfare
and growth in litters raised by a nurse sow compared to the nurse sows’ own litter (the litter she raised prior
to being a nurse sow) (Kobek-Kjeldager et al., 2020d). In addition, the risk of facial lesions increases as pigs
engage in teat fights, and studies have shown increased prevalence of lesions in sow and pigs involved in
nurse sow systems (Sgrensen et al., 2015).

An increase in infectious disease is expected when pigs are mingled between sows and batched, as the
internal biosecurity is disrupted (McCaw et al., 2000). The social instability caused by increased competition
in large litters has also been linked to increased risk of non-aggressive tail biting behaviour in pigs (Prunier et
al., 2020). Furthermore, there are welfare consequences for the nurse sows, including prolonged periods of
confinement, increased metabolic load which may results in low body condition at the end of the nursing
period and thus increased risk of shoulder ulcers, along with increased risk of udder lesions caused by pigs
engaging in teat fights when moved between litters (reviewed by Baxter et al., 2020).

5.4 Supplementary milk

An alternative or supplement to the nurse sow system is to allow the sow to nurse more pigs than she has
teats and supplement the litter with milk replacer through a cup system. This system delivers milk through
pipes continuously as pigs remove milk from the cup. Studies have shown that the survival rate of pigs
increases when supplemental milk is provided, particularly in litters of 17 compared to 14 pigs (Kobek-
Kjeldager et al., 2020a). However, the studies also found that access to milk replacer did not reduce teat
fighting as all pigs try to access the teats during the sow's milk let-down, regardless of supplemental milk.
This led to increased teat fighting and increased risk of udder lesions in sows and facial lesions in pigs.

While supplemental milk can increase survival rates, it does not provide sufficient support for small pigs with
low suckling success. In fact, behavioural observations showed that larger pigs with high suckling success
were more likely to drink supplemental milk than smaller pigs, resulting in large within litter weight variation
(Kobek-Kjeldager et al., 2020b,c). Thus, supplemental milk increased survival in large litters but did neither
reduce within litter weight variation nor reduce teat fighting.
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Figure 5.4.1: Piglets provided with drinking supplemental milk from an automated cup system (©Aarhus
University).

5.5 Artificial rearing

In some countries, surplus or weak pigs are removed from their mother and raised in specialized cages or
boxes using milk replacer. These are sometimes referred to as ‘rescue decks’. This can happen either straight
after they have ingested colostrum or after they have been weaned from their mother at 2-7 days of age.
This allows the farmer to use the sow as a nurse sow for newborn pigs.

This form of artificial rearing can have negative consequences for pig welfare. Pigs that are raised artificially
show signs of distress including increased vocalization, growth impairment, and abnormal behaviour. One of
the main issues with artificial rearing is that the milk provided is not sow milk, which can have significant
impacts on growth, gut health, and immune protection.

Furthermore, artificial rearing can lead to early deprivation from maternal care, which can have negative
impact on pig welfare due to inability to perform social behaviour. Deprived behaviours include absence of
natural suckling pattern including vocal signalling, synchronised feeding and resting, drinking rather than
suckling a teat, as well as the absence of pre- and post-massage

While the importance of maternal care and sow-piglet bond has not been extensively studied in pigs, there
is evidence that abnormal behaviour is increased in pigs that are artificially reared. Additionally, there may
be indications that early separation from the mother can also influence HPA axis function, cognition, and
other neurological and behavioural processes. Further details on this topic can be found in a review by Baxter
et al. (2020).
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Figure 5.5.1: Pigs in a cage for artificial rearing (©Aarhus University).

5.6 Managing large litters with a challenged staff situation

Independent of the chosen method, managing hyper prolific sows is a challenge which requires skilled and
experienced staff persons. Recruiting and retaining staff for pig herds are currently ongoing challenges across
EU countries. Often the staff consists of migrant workers with limited skills in the used language and no
education in caretaking of pigs (Kongsted and Mc Loughlin, 2023). In this situation, using less prolific sow
lines seems a more suitable solution than having sows’ that require a very high level of management.

6 Conclusions

Increasing litter size in pig breeding has led to several welfare threats, including metabolic challenges for the
sow, prolonged farrowing, reduced birth weight of pigs, increased competition over access to milk and often
breaches in biosecurity due to cross fostering and nurse sow systems. These issues result in compromised
welfare, and increased risk of mortality and morbidity for both sows and pigs as compared to production
using less prolific breeding lines. Therefore, purchasing high prolific sows that give birth to a number of pigs
that a sow cannot raise herself will challenge on farm animal welfare; not least if the farm has low labour
input and/or employed staff in the farrowing unit with limited skills and education.
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About EURCAW-Pigs

EURCAW-Pigs is the first European Union
Reference Centre for Animal Welfare. It focuses
on pig welfare and legislation, and covers the
entire life cycle of pigs from birth to the end of
life. EURCAW-Pigs’ main objective is a harmonised
compliance with EU legislation regarding welfare
in EU Member States. This includes:
e for pig husbandry: Directives 98/58/EC and
2008/120/EC;
e for pig transport: Regulation (EC) No 1/2005;
o for slaughter and killing of pigs: Regulation
(EC) No 1099/20009.

EURCAW-Pigs supports:

e inspectors of Competent Authorities (CA’s);

e pig welfare policy workers;

e bodies supporting CA’s with science, training,
and communication.

Website and contact

EURCAW-Pigs’ website www.eurcaw-pigs.eu

offers relevant and actual information to support
enforcement of pig welfare legislation.

Are you an inspector or pig welfare policy worker,
or otherwise dealing with advice or support for
official controls of pig welfare? Your question is
our challenge! Please, send us an email with your
guestion and details and we’ll get you in touch
with the right expert.
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Services of EURCAW-Pigs

Legal aspects

European pig welfare legislation that has to be
complied with and enforced by EU Member
States;

Welfare indicators

Animal welfare indicators, including animal
based, management based and resource
based indicators, that can be used to verify
compliance with the EU legislation on pigs;
Training

Training activities and training materials for
inspectors, including bringing forward
knowledge about ambivalence in relation to
change;

Good practices

Good and best practice documents visualising
the required outcomes of EU legislation;
Demonstrators

Farms, transport companies and abattoirs
demonstrating good practices of
implementation of EU legislation.

Partners

EURCAW-Pigs receives its funding from DG SANTE
of the European Commission, as well as the

national governments of the three partners that

form the Centre:

FRIEDRICH-LOEFFLER-INSTITUT

Wageningen Livestock Research, The
Netherlands

Aarhus University, Denmark
Friedrich-Loeffler-Institut, Germany

FLI

Bundesforschungsinstitut flr Tiergesundheit

Co-funded by
the European Union
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