
Castration of male piglets is a common
practice in many parts of the world, and is carried
out for two main reasons.  First, there is a desire
to reduce unwanted behaviours, such as fighting
and mounting, to ensure the safety and welfare of
the animals as well as the handlers looking after
them.  Second, entire male pigs produce certain
biochemical compounds, most notably
androstenone and skatole, which are responsible
for the phenomenon known as boar taint20,28. These
compounds produce particular flavours and smells
that many humans are sensitive to, though the
degree of sensitivity and response vary between
individuals6.

Recent increase in public interest in
animal welfare has led to many changes in the
legislation related to farm animal production,
including regulations related to pig castration.
Switzerland and Norway have banned the surgical
castration of piglets entirely, while some countries,
such as the United Kingdom, have very prescribed
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ABSTRACT

Traditionally, male piglets are surgically castrated from a very early age to eliminate
a number of undesirable characteristics, including aggressive behaviour and the presence of
“boar taint.”  This surgical castration is often carried out within the first week of life, as
several countries have laws that permit castration at this age without the use of anaesthesia
or analgesia.  This practice has considerable welfare implications for the piglets, and the
increase in public interest in the welfare of farmed animals has many producers looking for
alternatives. A large representative of interested parties within the European Union (EU) pork
industry have produced a declaration for the voluntary phase-out of all surgical castration in
pigs by January 1st, 2018.  To accomplish this, alternative methods to surgical castration
must be researched and employed on a regular basis.  This review will discuss the
alternatives that are currently available as well as those that are under development.

legislation (Welfare of Farmed Animals (England)
(Amendment) Regulations 2003, Schedule 6, Part
II, Paragraphs 22 and 23) stating that after 7 days
of age the castration must be performed by a
veterinarian with the use of suitable anaesthesia.
By comparison, in the United States the
professional veterinary body has put forth
recommendations and guidelines on the castration
of piglets, but there are no formal legal
requirements for the provision of anaesthesia or
analgesia4.

In 2010, the European Commission and
the Belgian Presidency invited representatives of
European farmers, the EU meat industry, retailers,
scientists, veterinarians and animal welfare NGOs
to discuss alternatives to surgical castration.  The
resulting declaration outlines their plans to phase-
out surgical castration of piglets in the EU,
starting with the requirement for anaesthesia and
analgesia for all surgical castrations from January
1st 2012 and ending with the abandonment of all
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surgical castration by January 1st 201810.
While this declaration is purely voluntary, it has 34
signatories including the Federation of Veterinarians
of Europe and numerous representative bodies of
the pork industries of several EU nations.

These changes may be coming more
rapidly in the western world, but the shift in public
concern for animal welfare is happening on a
global level and will undoubtedly begin to have
effects further abroad.  Therefore, it is essential for
all animal health professionals to be prepared for
whatever changes may lie ahead.  With that goal
in mind, this article will strive to cover the most
up-to-date research on alternatives to surgical
castration in piglets that are or may be applicable
in the future.

Immunological castration

Perhaps the most promising alternative to
surgical castration is the use of immunological
castration in the form of a vaccine.  Produced by
Zoetis, the vaccine (marketed as Improvac® or
Improvest®) stimulates the production of antibodies
against gonadotropin-releasing hormone which
leads to a temporary decline in hormone
production from the testes and thus a reduction in
one of the primary boar taint compounds,
androstenone.  Consumers within the EU have
demonstrated that they prefer this method over
surgical castration with anaesthesia and are happy
to purchase pork from animals that have received
the vaccine28.  It has been reported12. that,
following vaccination, intact male pigs became less
aggressive and were quite similar in behaviour and
temperament to pigs that had been surgically
castrated.  They also found that immunologically
castrated animals vocalized less and had fewer
down/dead animals during handling and transport.
These findings suggest that the vaccine can
reduce the aggressive behaviours that can lead to
handling and welfare risks associated with intact
boars, and are supported by other studies1.

Several studies have found that
immunologically castrated pigs also spend more
time feeding than intact boars12,29,9. Meta-analysis
on numerous studies9 and found that
immunocastration resulted in a significant increase
in feed intake (+420 ± 35.5 g/day), feed conversion
rate (+0.47 ± 0.03), backfat (+4.6 ± 0.32 mm) and
carcass weight (+2.6 ± 0.59 kg) in the last 4-6
weeks of the finishing period.  In terms of carcass
composition, it has been demonstrated that
immunological castration does have an effect on
lipogenic enzyme protein expression, leading to
altered levels of fatty acid production that are still
quite similar to an intact boar16.  The carcass of a
vaccinated pig is also altered, producing a slight
decrease in overall carcass yield that has been
attributed to the presence of male sexual organs,
as well as variations in gut fill and visceral organ
weight7.  These changes, however, did not have a
negative impact on the quality of the meat or the
cutability of the carcass.

Diet

While androstenone is a testicular steroid
hormone, skatole is a by-product of microbial
fermentation within the intestinal tract.  Therefore,
in light of the shift away from surgical castrations,
the possibility of decreasing skatole production
with dietary manipulation has become a well-
researched area.  Various feed additives have been
found to have an effect on skatole levels, including
raw  potato starch31,21, sugar beet pulp15 and
Cichorium intybus L., commonly known as
chicory2.  However, these studies have produced
inconsistent results on whether or not this
reduction in skatole resulted in a reduction in the
overall detection of boar taint by consumers.
Thus, though the theory of reducing skatole
production through dietary manipulation is sound,
whether it has an over-riding effect on reducing
boar taint has yet to be determined conclusively.
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Housing Management

Various environmental and management
protocols employed on a farm have demonstrated
an impact on a pig’s behaviour5,23,17, so it is not
unreasonable to hypothesize that certain protocols
may be effective at reducing unwanted boar
behaviour, and perhaps at reducing the production
of boar taint.  A recent study in France22

demonstrated a reduction in skin lesions in
finishing boars that were kept in an environment
that provided indoor and outdoor space versus a
conventional all-indoor housing system.  This study
also found that boars reared in the autumn exhibit
greater puberty-related changes, such as increased
plasma testosterone and oestradiol, increased fat
skatole and increased weight of testes, and that
there was an association seen between increased
mounting behaviour, increased production of sexual
hormones, and an increase in the production of
boar taint compounds22.   However, Prunier et al
did not find any association between levels of boar
taint and the housing system in which pigs were
kept or the season in which they were reared.  So
while this study gives some possibilities on how to
reduce unwanted behaviour, it does not address
the issue of boar taint.

A survey study in the Netherlands25

gathered information from 90 pig finishers relating
to their farm management and compared the
various principles employed to the level of boar
taint found in boars sent to slaughter from their
farms.  Their results show that there is an
association between reduced group sizes, reduced
pen area per animal, newer housing equipment, a
>6 hour fasting period before slaughter, higher
stocking weights and a consistent diet regime all
potentially contributed to a decrease in production
of detectable boar taint25.  They also found that
animals from certain genetic lines were more likely
to produce detectable boar taint, but this will be
discussed further in the next section.  Overall,

their study was well designed, though the authors
readily point out the flaws of self-reporting by
farmers and that there is no research to verify
causality in any of these associations.  However,
the data does provide a general indication of which
areas may benefit from further research.

Breeding

Heritability of skatole and androstenone
have been estimated at 0.37-0.41 and 0.47-0.67
respectively11, which means that making breeding
selections to decrease their production would be
feasible.  It has been documented in multiple
studies that there are variations between breeds of
pig in their average levels of skatole and
androstenone production3,11,13, though it has been
found by Haugen (2009) that there is considerable
variability between individuals within a breed and
within the breed when raised in different countries.
Modern genomic testing has provided the means
to evaluate the potential genetic impact of breeding
selections without having to wait for numerous
generations of offspring. Other worker13 found that
the most effective way to make genetic
improvement was through biopsy-based
performance testing of live boars.  This method
involved taking subcutaneous fat samples from the
neck region and comparing the levels of boar taint
compounds within the sample with those found in
the animal’s sire as well as 30 of its siblings.
Testing did incur a cost of 230 euros per animal,
but it was estimated that the levels of
androstenone, skatole and indole could be reduced
by 50% within 6-8 years.  Earlier worker13 found
some consequences with selection for reduction in
boar taint, including negative effects on average
daily gain, drip loss, and intramuscular fat.  Given
that androstenone is produced within the testicle,
it is also possible that selection for reduction of
this hormone may have an effect on other sexual
hormones, and thus an effect on reproduction
(Grindflek et al, 2011).  These negative effects

Alternatives to surgical castration

3



should be taken into consideration when
making genetic selections for the reduction of boar
taint compounds.

Sexed Semen

The ability to produce only female offspring
would be a way to avoid raising unwanted boars,
but as of yet this is not a possibility.  While the
technology exists to differentiate spermatozoa
based on their chromosomal content, and thus to
produce semen with a high probability of producing
offspring of a given gender, this technology has not
been implemented successfully in the pig industry.
This is for numerous reasons, most notably
because of the time required to perform the
separation, the susceptibility of pig spermatozoa to
damage during handling and storage, as well as
the large concentration of spermatozoa required for
artificial insemination (on average 1x109/ml).
Several studies have looked at making alterations
in the sorting, handling and storage
procedures24,19,30,18  but research is still on-going.
There are individual variations between boars that
can affect the survival of sperm during handling
and storage, which adds further complications to
the situation19.  However, the work done30 shows

promise in the use of antioxidants to improve
sperm viability, but the results must be interpreted
in the knowledge that there was no successful
control AI trial for comparison.  Similarly, other
worker18 found higher in vitro fertility rates when
egg yolk was added to the collection media and
EDTA added to the sheath fluid just before
separation.  Ultimately, this technology would be
very useful to the pig industry and the research
being done is making forward progress, but at the
moment there is no verified protocol to create an
economically viable product.

CONCLUSION

Extensive research has been done in this
field in recent years, most likely related to the
decisions being made by producer organisations in
Europe to phase out surgical castration.  While
there have been numerous advances in both
knowledge and method, immunological castration
stands to make the most impact in the immediate
future.  That does not mean we should abandon
these other methods, as many of these studies
have demonstrated potential benefits to both pig
production and welfare standards if further research
can be done to make them into viable alternatives.
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