
Dr Grant Walling:Having al-
ready enjoyed a long relationship
with the University of Kent we
know that, in terms of research,
there is much to be gained by
collaboration. In your experience,
what can we learn from both
human and pig fertility research? 

Prof. Darren Griffin:Humans are
the most studied mammals in the
world; as a result, the human
genome is by far the best de-
scribed. However, as a species we
are slow to mature, have small
families and usually one child,
and one partner, at a time. In
terms of fertility research, this is
of course a drawback.
Pigs, on the other hand, of a

similar size and physiology to hu-
mans, provide an opportunity to
look at ‘larger families’ in a short
space of time, which is ideal. Also,
their breeding and cross breed-
ing is widespread and ethically
acceptable.
With 1 in 50 babies born using

IVF, and 1 in 6 couples experienc-
ing fertility problems, there is a
lot to be learnt on both sides. In
humans, for example, if a person
is infertile we immediately look to
rule out chromosome transloca-
tion, a condition in which part of
their genome switches place with
another section and can be at-
tempting to produce eggs or
sperm. Individuals with this con-
dition are typically healthy, yet
have an increased risk of infertil-
ity, miscarriage, still birth, or a
child with birth defects. Whilst in
humans, this is something we
look for routinely, it is a new area
of interest in pigs and it is
thought that some 50% of infer-
tile boars can have this problem.

GW: There are also many benefi-
cial synergies in terms of re-
sources. JSR providing high
quality data and biological mate-
rial: the university offering access

to an exceptional level of facilities
and highly trained personnel to fur-
ther our technological progress. In
your opinion, which human technol-
ogy offers the pig industry the most
potential for commercial develop-
ment? 

DG: I think IVF technology, routinely
used to screen human embryos for
genetic diseases, has many potential
applications in the pig industry. To-
gether with JSR, the Bridge Fertility
clinic and the University of Kent has
recently been awarded a Technol-
ogy Strategy Board (TSB) grant to
explore these possibilities. Used on
a very different scale, pig IVF allows
us to generate large numbers of IVF
embryos to identify particular traits
without having to wait for the pig’s
113 day gestation and 224 day sex-
ual maturity period.

GW: We will be working to identify
traits – fertility, fatness, disease re-
sistance – that impact on health and
productivity and can be introduced
into a herd using gene marker as-
sisted selection. And, we anticipate
other benefits too. IVF embryos, sus-
pended in a flask, can be trans-
ported at a fraction of the cost of
sending live animals to international
customers. Rather than individual
animal testing, they will need just
one test, can be ‘disease washed’ as
required for their destination and
can travel as luggage on a normal
commuter flight, with far less envi-
ronmental impact. 
So, there can be substantial bene-

fits for the entire pork supply chain
from human fertility technology. Are
there also technologies initiated in
livestock that have mainly benefit-
ted humans? 

DG:We all remember ‘Dolly’ the first
cloned mammal. Whilst no one is
suggesting cloning humans, that
same regeneration technology will
allow us to generate organs, repair
spinal cord injuries, and offer hope
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for leukaemia sufferers. That, I be-
lieve was always the objective. 

GW: Can the human condition
shed light on one of our indus-
try’s most stubborn challenges –
seasonal infertility? 

DG: It is well known that temper-
ature can affect fertility. If it is very
hot, the ability to produce sperm
can be compromised. Length of
daylight reduces conception in
the female by influencing the pi-
tuitary ovarian axis, which ulti-
mately controls ovulation. If it is
any consolation, some research
groups have provided evidence
that suggests even humans, for
all our sophistication, show signs
of seasonality with ovulation
rates higher in the summer, day
length being influential in north-
ern climates and the temperature
nearer to the equator affecting
sperm production. 

GW: As yet, we haven’t been able
to demonstrate a genetic compo-
nent to seasonal infertility. How-
ever, our many partners in hotter
climates find air conditioning and
water trickle systems economi-
cally viable, if not essential, in
their AI studs. It is much more dif-
ficult for an outdoor pig unit in
the UK. However, given the cost
of seasonality – as much as 25%
fewer pigs produced  over a 4-8
week period – perhaps floodlit
paddocks could be the answer. Fi-
nally, which new technology has
the most to offer ‘both worlds’ in
the future?

DG: I think IVF related technolo-
gies will be invaluable to us all in
offering a greater opportunity to
understand and treat diseases
through work on stem cells. Stem
cells can also be used for pre-clin-
ical drug toxicity testing to iden-
tify drugs that would fail in
clinical trials or animal testing. So,
in that way, they will also reduce
the need for live medical trials.
n

Infertility is an issue of crucial importance in both humans
and livestock. Here, Dr Grant Walling, managing director 
of JSR Genetics, the leading global pig breeders and geneti-
cists, discusses key fertility topics with Professor Darren
Griffin of the University of Kent’s School of Biosciences.
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Dr Grant Walling: Richard, cur-
rently what are the main areas
of interest to students at Harper
Adams?

Richard Hooper:With the
global population now soon to
top 9 billion, food production
and security is very much top-
ping the political agenda. With
this in mind, the main areas of
interest focus on production ef-
ficiency: how to increase num-
bers born, health, welfare and
nutrition. We now have around
630 students a year attending
Harper Adams, all of whom will
have exposure to the pig pro-
duction unit and gain a hands-
on approach and inspiration.  

GW: As you know, with over half
of your unit stocked with JSR
Genepacker 90s, as a genetics
supplier JSR has concentrated
on increasing the prolificacy of
the commercial sow, focusing on
consistent lifetime performance,
rather than short term gain.  Are
there new areas of research that
support this initiative and can
be used to improve commercial
production? 

RH: No doubt numbers born
alive are going up and strategies
to rear piglets as efficiently as
possible – and, vitally, without
taking too much condition off
the sow – are hugely important.  
One project is proving very ben-
eficial: a milk line system, provid-
ing a 24/7 supply of milk to the
piglets in each farrowing pen. It
means runt pigs don’t have to
fight for, or share a teat. Also as
we 3-week batch farrow, on an
‘all-in, all-out’ basis, shunt foster-
ing is not an option. 
Trialing the system using 3
groups - from birth, day 7 and

no milk line at all – the best strat-
egy was to provide the milk from
birth. In the first trial we reared .3
more pigs and in the second .7
more.  Most interestingly, sows
whose piglets had the advantage
of the milk line were, on average, 5
kilos heavier and lost less backfat
at weaning.  

GW: So you would also expect
those sows to go on to have a big-
ger litter next time.  We have cer-
tainly found that Genepacker 90s
provide consistent results across
long productive lifetimes.

RH: Yes, that is certainly what we
are expecting. And, whilst I do be-
lieve that will be true, what makes
research so fascinating to me is
that it is so full of surprises. 
We have recently completed a
DEFRA funded project on the ef-
fect of weaning age – 4, 6 or 8
weeks – on days to slaughter in
terms of cost-effectiveness and gut
health. Whilst we expected the 6 to
8 week piglets to wean better and
get to slaughter quicker as bigger,
stronger pigs we found no signifi-
cant difference in days to slaugh-
ter.  In fact, taking into account sow
accommodation and more litters
per sow per year, cost effectiveness
favoured 4 week weaning.  Re-
search is often about the results
you don’t get, as much as the ones
you do. 

GW: And, of course, research is also
cumulative and always on-going.
JSR and Harper Adams research
into the effect of semen concentra-
tion on farrowing rates is a good
example. At JSR, we feel that the
BPEX rule requiring a minimum of
2 billion sperm per semen dose (so
therefore a declared dosage of
2.25 billion to provide a 10% toler-
ance) could be far too high and
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stands in the way of advances
such as single sexed semen
which rely on the viability of
sperm being sex-selected.  At
the moment, JSR send out
semen at 2.5 billion for sire lines
and 3 billion for dam lines.
As your research proved lower-
ing the rate to 100 million
sperm, down from 2.5 billion
gave poor conception rates and
low numbers born. However, a
dose of 400 million sperm per
dose gave conception rates and
numbers born similar to a nor-
mal dose.

RH: Yes, it proved that 2.5 billion
sperm per AI dose is far too
high. It would be interesting to
now to do a trial on a 1.2 billion
sperm per dose, so around half
the concentration of the current
dose, to see if we could get simi-
lar results, bringing the advan-
tages of single sex semen –
common to the cattle industry –
closer. 

GW: Another area of research
for JSR is using CT scanning and
image analysis software to de-
termine intra-muscular fat (IMF)
levels on live animals to improve
the marbling profile of pork
without incurring backfat penal-
ties.  How important do you feel
this will be in the future? 

RH: Anything we can do to posi-
tively differentiate our product
will be important and improving
meat eating quality is certainly
the right thing to do.  Higher
standards of food safety, food
quality and production methods
are all means of making us stand
out from the rest of the world. 
There are so many factors that
affect the growth of the pig: ge-
netics, feed, health and welfare,
the environment. On the whole,
as an industry, we know what
we should be doing.  Now it’s a
matter of finding ways to do
them all as well as we can – then
we can achieve great things and
communicate this to producers
globally.                      n

Research is vital to the on-going success of the global pork
industry, and educational establishments play a significant
role in carrying out research and teaching tomorrow’s farm-
ing generation. Here, Dr Grant Walling, Managing Director
of JSR Genetics, leading global pig breeders and geneti-
cists, debates the importance of links between academic
bodies and industry with Richard Hooper, Manager of the
Pig Unit at Harper Adams University College
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Dr Grant Walling: Pigs seem to
be more susceptible to disease
than other livestock species, is
there any reason why this is the
case?

Stephen Bishop: I don’t think
this assertion is necessarily true.
All livestock systems are at risk
from diseases, with the infec-
tious agent and hence the dis-
ease, varying between host
species and also between pro-
duction systems. One factor rele-
vant to pigs is that a high
density of animals is a risk factor
for the increased spread of infec-
tion. The pig industry comprises
a lot of intensively managed and
well-monitored farms. If an infec-
tion does overcome the biosecu-
rity measures and invade the
farm, then the relatively high
density of animals creates a situ-
ation in which infection may
spread more quickly. The fact
that farms are well monitored
means that health problems are
more likely to be seen than in
more extensive farming situa-
tions where they may be missed.

Dr Grant Walling: Diseases such
as PRRS continue to be a huge
threat internationally. Is there a
specific reason why pig produc-
ers are struggling to win the bat-
tle with this disease?

Stephen Bishop: The basic diffi-
culty arises from the nature of
the virus. Firstly, it is able to sub-
vert and avoid large compo-
nents of the pig’s normal
immune response to infection.
This makes it extremely difficult
to develop effective control
strategies. Secondly, the virus is
one of the fastest evolving
viruses known to science. Hence
new strains develop quickly, and

even within an animal, it is possible
the virus may evolve to avoid what-
ever immune response that the pig
has mounted. These factors make
PRRS an on-going threat.

Dr Grant Walling: Apart from basic
biosecurity what should pig pro-
ducers be doing to lower the risk of
disease epidemic(s) in their herds?

Stephen Bishop: Essentially, they
should do the basics well. In addi-
tion to basic biosecurity, key factors
are to use lines/crosses of pigs that
are suitable to the production unit
and environment. They should also
concentrate on good nutrition and
management, and closely monitor
the health of the pigs. 

Dr Grant Walling: One of the com-
mon criticisms is that modern ani-
mals are more susceptible to
disease. Is there any evidence of
this?

Stephen Bishop: This assertion is
often made, but I’m not sure that
the evidence stands up to close
scrutiny. Essentially things change
over time. Selection has meant that
pigs have become more produc-
tive. Simultaneously, the manage-
ment systems have become more
intense and animals are now much
more closely monitored. Therefore,
much more is now expected of the
animals, and departures from high
performance targets, especially if
due to infection, are more likely to
be observed. Pig breeding compa-
nies are well aware of the risks of
selecting too far and too fast for
one performance trait only with
the risk that other productive at-
tributes, including the ability to re-
spond to infection, may be
compromised. Most companies
now concentrate on producing
lines of pigs that are robust to a va-
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riety of environmental chal-
lenges.

Dr Grant Walling: Could the pig
industry learn any lessons from
other livestock sectors?

Stephen Bishop: Yes. The key to
identifying problems, diagnos-
ing the cause and deriving and
implementing solutions lies in
data recording. The factors that
have been instrumental in devel-
oping industry-wide solutions to
various issues in dairy cattle
have been the collection of
health and reproductive data.
These data have then been used
to develop breeding values for
many traits related to health,
performance and longevity.
Clearly the pig industry is struc-
tured differently, and faces dif-
ferent challenges. However, the
collection, interpretation and
use of data is still the key to solv-
ing many problems – ‘you can’t
manage what you can’t meas-
ure’. 
Recording animal health data

from as many sources and pro-
duction environments as possi-
ble, and feeding this data back
to the breeding nucleuses
should assist greatly in breeding
healthier pigs. 

Dr Grant Walling:What do you
think are the largest health/dis-
ease threats to the pig sector in
the future?

Stephen Bishop: PRRS is likely
to remain the major health
threat for the time being. Exter-
nal factors are likely to be the
cause of new threats,  for exam-
ple climate change leading to
exotic virus threats, difficulties in
controlling bacterial diseases as
antibiotic usage lessens, and the
possibility of worm infections in
outdoor reared pigs. However,
for the foreseeable future we will
continue to have a major focus
on PRRS.
n

Genetic research is a vital component in the fight against
disease within the pig sector. Here, Dr Grant Walling, Manag-
ing Director of JSR Genetics, leading global pig breeders
and geneticists, attempts to unravel the latest thinking on
the issue with the help of Stephen Bishop, Professor of Ani-
mal Disease Genetics at The Roslin Institute and R(D)SVS,
University of Edinburgh.
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Firstly, let’s have a look at the
numbers. The gestation cycle of
a ‘normal’ sow is reasonably
fixed. We have 116 days of gesta-
tion, followed by 21 days of lac-
tation (or possibly more
depending on the welfare con-
straints of the system in which
we operate) and five empty days
before the animal is served
again. 
So we can calculate that the

cycle for a healthy animal that al-
ways becomes pregnant on the
first service, is 142 days, giving us
2.57 cycles per year. 
Using these figures, in order to

achieve the 54 piglet target this
animal would need to wean 21
piglets per litter. 
This is because currently there

is no work to show that gesta-
tion periods can be shortened
and nor is there any biological
merit in doing so, as this would
be likely to lead to
significantly
compro-
mised
piglets at
birth in
much
the
same
way
pre-
mature
babies
often lag
behind their contemporaries
that were born to full-term in
physical development.
Even if this ‘wonder pig’ man-

aged to farrow 21 piglets every
cycle, notwithstanding the im-
possible challenge of eliminat-
ing every case of pre-weaning
mortality, the research suggests
a biological limit on uterine ca-

pacity. 
This limit is dependent on a num-

ber of factors such as the size and
biochemical capacity for nutrient
exchange, including blood flow to
the gravid uterus, and the size and
efficiency of nutrient absorption by
the placenta.  
The average uterine capacity of

sows has generally not changed
through genetic selection and is ul-
timately a difficult trait to improve,
hence larger litters contain lighter
pigs as the finite uterine capacity is
shared across more piglets.  
The consequence of this reduced

birth weight is therefore piglets
with lower viability and a greater
probability of pre-weaning mortal-
ity. Of course if selective breeding is
used to influence uterine capacity,
this has to be done at the expense
of other traits.  What should these
be? 
If the average sow has to average

at least 21 pigs
born alive it can-
not be done at the
expense of selec-

tion pressure
on this trait,

nor can we re-
duce in-
fluence
on pre-
wean-

ing mortality.  
Ultimately

what implica-
tions would selection for uterine
capacity have on the health of both
the sow and piglets?
Teat number is also crucial when

considering litter size. Even a supe-
rior sow may only have 16-18 teats,
which raises the question of how
21 piglets could possibly be fed?
Yes, breeders could select for

more teats, but this takes time and

Lies, damn lies 
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resources and again requires se-
lection intensity to be trans-
ferred from other traits.  
Given that we are now already

having to incorporate the uter-
ine capacity into the index it
would be difficult to make suffi-
cient progress in all traits and
would still not guarantee sur-
vival rates high enough to
achieve the magic 54 pigs
weaned, as pre-weaning mortal-
ity rates, lactation feed intake
and sow survival are likely to be-
come more significant issues. 
There is the possibility of using

rescue decks, small heated con-
tainers with milk lines attached
to assist and reduce the burden
on the sow, but this is often a
compromise and is a poor sub-
stitute for access to the sow for
the piglet.
It’s widely known that modern

geneticists can perhaps achieve
one extra pig per litter every five
years, which means that anyone
hoping to achieve 21 piglets per
litter within a decade should be
averaging 19 piglets born alive
per farrowing now.  
Currently with even good com-

mercial farms only producing up
to 16 pigs born alive per litter, lit-
ters of 20 or more within 10
years seem overly optimistic,
even with the most sophisti-
cated tolls of genetic progress. 
Priming the industry to begin

the development of a ‘54’ sow,
will take time, money and effort
and will put as-yet uncalculated
pressure on the animals we work
with. 
Whether, in the future, this fig-

ure is achievable remains to be
seen, but at the moment it
seems unlikely.  Sadly the repu-
tation of science to over-promise
and under-deliver on such
claims does little for the credibil-
ity of the individuals involved or
the overall scientific community.  
Perhaps a more realistic and

deliverable aim focused on cus-
tomer profitability, and not on
enhancing scientific egos would
be more palatable to pig pro-
duction businesses. n

Following a recent worthwhile visit to VIV China, a well-re-
spected spokesman for a competitor claimed that the 54-
pigs weaned per sow per year was achievable, and that it
would be available within the next ten years. Of course this
caused raised eyebrows and pricked ears, not to mention a
piqued interest. But is this ‘super sow’ achievable within a
decade, and if so would it offer any economic benefits or bi-
ological merit? To paraphrase a famous film – have scientists
become so preoccupied with whether or not they could, that
they didn't stop to think if they should?
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Dr Grant Walling: Higher wel-
fare means different things to
different people. Are there any
simple tests a producer or
processor could implement to
assess their welfare standard?
Prof. Sandra Edwards:Many
surveys have demonstrated that
animal welfare is viewed from
different perspectives by differ-
ent people. The general public
tend to equate welfare with ‘nat-
uralness’ and thus perceive more
extensive systems as delivering
higher welfare. 
Farmers and veterinarians, on

the other hand, tend to equate
welfare with good health and
performance of animals, which
can often be delivered more ef-
fectively in intensive systems. 
The search is currently on to

find more simple, integrative
measures that might be more
practically applied in larger scale
farm audits. 

GW:With the impending EU
sow stall ban due to start Jan-
uary 2013 what are the bene-
fits and drawbacks to
production businesses imple-
menting this new system?
SE: The adoption of alternatives
to gestation stalls, in which the
sow has more freedom, will give
significant benefits for the
image of the pig industry within
the wider public domain. 
There may also be some practi-

cal benefits, since animals with
freedom to exercise will have
better bone strength, muscle
tone and cardiovascular fitness
which can improve general
health and farrowing ability.  
Some people are concerned

that greater possibility to exer-
cise might require higher food
inputs and we should not forget
that stalls were developed for
some good reasons, foremost
amongst which was protection

of the lower-ranking individuals
from aggression and competition
for food. If group systems are
poorly designed or managed, wel-
fare and production can be seri-
ously compromised

GW: For the rest of the world
outside the EU using conven-
tional production methods, what
are the simplest ways to improve
welfare standards without be-
coming uncompetitive?
SE: Whilst people often think of
welfare in terms of production sys-
tems, it is really the management
and attention to detail within the
system which is most important for
the animals.  
We now know that the attitudes

and skills of the stockpeople on a
farm are key to good welfare and
good performance. The simplest
steps to improve welfare are there-
fore to select staff who have empa-
thy for the animals under their care
and to provide regular and appro-
priate training. 

GW: You have been instrumental
in developing farming systems
that don't use the farrowing
crate, how successful is this for
improving the welfare of the sow
and her piglets?
SE: Our objective must be to seek
ways of finding alternative systems
for farrowing and lactation in
which welfare problems are
avoided, but without losing the sig-
nificant benefits that the crate sys-
tem delivers.  
The newly developed ’PigSAFE’

system uses the natural behaviours
of the sow to steer her towards far-
rowing in the optimum location, it
provides aids to controlled lying
and helps her maintain a hygienic
nest.
It also incorporates an appropri-

ate microclimate for the piglets
and the possibility for safe inter-
vention by stockpeople.  

Improving 
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GW: In your opinion is the
poor longevity of sows seen in
some countries down to low
levels of animal welfare or re-
lated to other factors?
SE: The main reason for prema-
ture culling of sows is for repro-
ductive failure. As we continue
to select sows for increased pro-
lificacy at the same time as
higher lean tissue growth rate
and lower carcase fat in their
progeny, we are asking them to
deliver higher output levels from
lower body reserves. 
With good feeding and man-

agement this can be achieved
without adversely affecting their
welfare, but the margins for error
can be very small. Where hot cli-
mate, poor quality feeds, lack of
easily available water or ill health
reduce feed intake in lactation,
then both perform-ance and
longevity in the herd will suffer.
However, not all causes of

breeding problems are nutri-
tional; sows which are stressed
by poor handling, aggression
from other sows and competi-
tion for food after weaning will
also be more susceptible to re-
productive failure. 
This can also result from man-

agement failure, where staff are
poorly trained and key tasks like
oestrus detection and insemina-
tion technique are at fault. 

GW: Is there anything more
breeding companies could do
to improve animal welfare?
What sorts of traits would con-
tribute to a welfare breeding
goal?
SE: Breeding companies need to
deliver a good balance between
traits of performance and of ro-
bustness. 
Desirable traits in a welfare

breeding goal will include skele-
tal and cardiovascular sound-
ness, resistance to disease and
high neonatal vitality. As we
move towards more extensive
housing systems, we will also
need an increased focus on be-
havioural traits such as reduced
aggression and im-proved ma-
ternal behaviour.     n

Professor Sandra Edwards is recognised globally as a 
leading authority in the field of pig welfare and has been in-
strumental in establishing freedom farrowing systems on
the farm at the University of Newcastle. Sandra represents a
valuable scientific opinion on pig welfare, whilst under-
standing the needs of modern production businesses.
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Dr Grant Walling: Why do we
see so much variation in the
quality of pork that we eat and
what are the three most impor-
tant causes in variation?

Caroline Mitchell: Everything
from conception to consumption
affects the final meat eating qual-
ity of pork. In a global market
there will always be variation and
JSR have spent time identifying
the best breeds for meat eating
quality. 
Once genetics have been opti-

mised, nutrition must be ad-
dressed. The number of muscle
cells within a slaughter animal is
decided before birth and within
a few days of farrowing. It is
therefore crucial that the sow ra-
tion aids foetal development. The
finisher ration given to the
slaughter progeny is also impor-
tant. By adjusting energy/protein
levels and adding supplements
such as vitamin E, it is possible to
increase marbling, improve
colour stability and develop
flavour. 
Finally, welfare is important to

the quality of pork. By preventing
disease stress, ensuring stocking
densities are optimised, feeder
and drink space is sufficient and
the production environment al-
lows for consistent growth free
from heat or cold stress, it is pos-
sible to reduce variation to a level
that is not perceived by the con-
sumer.  

GW: For producers, which are
the easiest areas to change to
improve meat eating quality?

CM: The easiest place to start
making the change is genetics. It
is important to ensure the genet-
ics selected suit the production
system; an animal that grows
slower than its potential will pro-
duce meat of a reduced quality
and an animal that has under-
gone interrupted growth pro-
duces even poorer meat.

GW: Is there any evidence to sug-
gest modern pig production has
decreased meat eating quality?

CM: Modern pig production has
made huge inroads in improving
meat eating quality. Production sys-
tems are larger than in previous
generations and genetics are
sourced from fewer companies,
which means that overall consis-
tency has improved. The introduc-
tion of Farm Assurance Schemes
has resulted in welfare improve-
ments and a reduction in poor qual-
ity meat from stressed animals. 
Speaking to consumer panels at

the JSR Food Quality Centre, one of
the most common criticisms to-
wards pork is lack of flavour and
there are several reasons for this.
The laying down of fat is less cost-

effective than laying down lean
meat and as a result, genetic com-
panies have placed a lot of selection
pressure on lean growth, often to
the detriment of marbling fat.
However, when producers are

paid based primarily on carcase
weight, there is little incentive to
improve meat eating quality, espe-
cially if the farmer will not recoup
additional costs. 
In addition, there has been a lot of

media coverage about the negative
affect to human health of animal
fats. Luckily, with increased interest
of consumers in food, the point-of-
purchase decisions are more in-
formed and marbling is less likely to
be rejected.

GW: From your experiences with
the taste panels what are the
most common reasons why peo-
ple are not enjoying pig meat?

CM: Lack of flavour is one of the key
areas for discussion within a taste
panel. However, too much flavour
can also be negatively received. The
consumer does not want ‘piggy’
pork but prefers ‘sweet’ flavour
compounds. However there is an in-
teresting split between male and fe-
male panellists with more of the
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men preferring the ‘piggy’ pork
flavour. 
Another frequent complaint is

that meat is too dry. Whilst
largely due to overcooking, this is
also a result of reduction in both
back fat and marbling fat. 
Fat not only creates flavour, but

it keeps the meat moist. An
added bonus is that marbling fat
can cause increased salivation
during chewing, which increases
the perception of the meat being
succulent.

GW:With increasing competi-
tion from poultry, in which
areas does pig meat outper-
form its largest rival?

CM: When you compare the nu-
tritional profile of pork to chicken
there are several health benefits
associated with eating pork. For
example, 100g of pork contains
124% of your iron Recom-
mended Daily Allowance (RDA),
while 100g of chicken only con-
tains 6% of the iron RDA.
Pork is also a good source of vi-

tamin C, with 100g containing
19% of your RDA. Chicken is not a
source of vitamin C. When you
look at the nutrient balance of
the two meats, pork outperforms
chicken with a completeness
score of 52 compared to just 34
for chicken. 

GW:When you are selecting
pork to eat what do you look
for to ensure good meat eating
quality?

CM: If I’m buying from the super-
market I look for good fat cover-
age, I also want to choose the
piece with as much marbling as
possible. Next, I look for a consis-
tent colour and a meat surface
that looks moist, but not wet.
Finally, mainly when looking at

chops, I look for a thick cut. The
surface area to volume ratio is
important during cooking for
maintaining moisture. 
When I’m buying from a

butcher I will look for the same
things but I will also ask for meat
that has been aged for a mini-
mum of four days.                           n

This month Dr Grant Walling speaks to Caroline Mitchell, JSR’s meat
scientist, who has been instrumental in setting up the JSR Food Qual-
ity Centre. The Centre includes both a fully trained and commercial
taste panel.
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Scientists suggested that this
new technology might
eventually be developed into a
sustainable way of meeting the
growing, global demand for
meat. And of course if we could
simply grow meat, without
having to produce an animal,
there would, on paper at least, be
a number of advantages.
Meat could in theory be
produced more efficiently –
concerns over food conversion
ratios for example would be a
thing of the past! And the
process would undoubtedly
produce fewer pollutants as
slurry and urine would be
eliminated.

Additionally, to produce the
same amount of beef as a
conventional farm, this new
process required only 55% of the
energy, produced only 4% of the
greenhouse gas emissions and
used only 1% of the land.

So with the need to feed a
growing population, is this the
future? Well, there’s still a very
long way to go and the
challenges are extreme if not
insurmountable. They are also
caused because the scientists are
not able to meet the most
important concerns, those of the
consumer. These concerns relate
to taste, texture and scale of
production.

Firstly, because the muscle cells
were grown in a laboratory, with
no blood supply, the meat they
produced was colourless,
meaning that additional
ingredients were needed to
provide colour. It was also bland,
if not tasteless, because muscle
cells contain mostly water, and

the meat was lacking the usual mix
of muscle, blood and fat.

As a result, the research group had
to add beetroot juice,
breadcrumbs, caramel and saffron
to provide colour and taste.
Looking ahead one of the
scientists, Helen Breewood, is
exploring the idea of trying to
make the meat red by adding the
compound myoglobin.

When the moment of truth came,
the best that could be said of the
‘artificial burger’ which was cooked
by Cornish chef Richard McGeown
and tasted by two food critics was
that it was “close to meat, but not
that juicy” and food writer Josh
Schonwald said “what was
consistently different was flavour.”

So whilst the scientists produced
the right cells, they would be the
first to admit that there is still a
long way to go before the
technology can artificially achieve
the taste that people expect from
their meat. 

And this is crucial because research
conducted by our JSR Food Quality
Centre at the Yorkshire Wolds
Cookery School found conclusively,
that the three primary criteria
people consider when buying their
meat are taste, tenderness and
succulence.  And it’s why the centre
conducts regular taste panel
sessions to assess the taste, colour
and smell of the meat we produce.
Our taste panellists are trained and
provide written as well as verbal
feedback.

JSR is also globally recognised in
the field of pig genetics and have
been instrumental in developing
industry leading products with
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exceptional meat eating quality.
It is this excellence that has
developed pioneering supply
chain agreements ensuring all
stakeholders in the supply chain
deliver on their commitment to
quality pork.   

Unusually for a global pig
breeding business, JSR also own
4,000 commercial sows mated
with AI from our own sire lines.
As such, we understand that
everything from conception to
consumption affects the final
meat eating quality. We have
done extensive research into
identifying and developing the
breeds, feed and methods to
achieve high meat eating quality
to suit all tiers of products from
our pork.

So until artificial meat can be
produced which meets the
needs of the consumers, hence
delivering great taste,
tenderness and succulence,
growing meat in the laboratory
will never be a viable alternative
to rearing livestock. 

There’s another key problem too
and that is scale of production.
The lack of blood supply means
that scientists can only make
small pieces of meat currently as
larger ones would require
artificial circulatory systems to
distribute nutrients and oxygen.
This challenge has yet to be
tackled.

The world’s first ‘artificial’ burger
was certainly an interesting idea
and an impressive technical
achievement. But is laboratory-
grown meat going to become
the next big thing? Probably not.
But it could make it to our
supermarket shelves in 20 years’
time as a niche product, similar
to Quorn. For the next steps of
this project the scientists need to
get out of the laboratory and
engage with the consumers,
changing their emphasis from
quantity to quality if this
interesting piece of science is to
become anything more than
yesterday’s leftovers.                   n

Early August saw the world’s first laboratory-grown burger cooked
and eaten at a press conference in London. Taking cells from a cow,
an institute in the Netherlands managed to turn them into muscle,
which was used to produce a burger. This was done by culturing
cells from a cow’s muscle tissue with nutrients and growth-
stimulating chemicals to help them develop and multiply. In just
three weeks, more than a million stem cells had been produced,
which formed small strips of muscle which could be combined and
compacted into a patty.
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Reaction to such legislation
tends to fall into two categories.
For some, there will be uproar
and the belief that it will make
the business less competitive
because they simply cannot
comply. 
Alternatively, some producers

will take a slightly more
constructive view, which will be
to embrace the change however
disappointed they may be with
the decision and then look for
opportunities to implement the
changes more effectively than
their competitors.
Producers in the UK have had

much more experience of this
and we aware of the pitfalls and
adaptations that are required.
One of the biggest challenges is
coping with how animals that
have previously been separated
behave when they are then

grouped together. This is a problem
that the poultry industry
experienced when battery cages
used in egg production were
replaced with group cages.
Animals that performed perfectly
well when isolated do not
necessarily show the right
behaviour when grouped together.
Aggression towards other

animals can be a significant
problem, and animals that were
selected on their individual
performance are not necessarily
the ones that you want to select
when considering group
performance.  
Passive animals can become the

victims of bullying and a drop in
their performance can often be
seen, whereas excessively
aggressive animals can cause
widespread disruption in a pen.
Producers can take a variety of
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steps to overcome these
problems. Pen design, feeder
space, water flow rates and
management and mixing
strategies are critical to the
outcome, however, there are
genetic steps that can also be
taken to ensure animals are bred
to perform in groups, rather than
individual environments.
Aggression itself is not an easy

trait to measure, but there are
other more simple indicators
that lend themselves to
statistical analysis to make sure
genetic improvement doesn’t
come with the unwelcome
introduction of more aggressive
animals, unsuited to the
standards and systems that are
expected of the producers.
Breeding companies have a

number of strategies at their
disposal to select the correct
pigs for the system and
producers should discuss these
options with their breeding
company before purchasing
stock.                                                  n

In line with changes in the EU over the past 12 months, which has
seen loose housing for gestating sows, Michigan is the latest region
of the world to state its determination to enforce higher levels of
animal welfare on its pig producers.
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