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Moorepark weighs in on farrowing room feeding

Aisling Holmes & Kieran Keane, Teagasc

Productivity on Irish pig farms is constantly improving, with data from the Teagasc Profit Monitor (PM)
recording system showing a 36% increase in average born alive between 2000 and 2022 (10.85 to 14.81).
The Teagasc Pig Research Facility at Moorepark is seeing similar gains to those on commercial farms
(Table 1) and we thought it was worth focusing in on some practices within the farrowing house to see
how we can help sustain and hopefully enhance these production improvements. The data represented
in Table 1 is based on production values in Moorepark obtained over a two year timeframe, and highlights
the increased production currently being achieved in that relatively short time span.

Table 1. Comparative production figures in the Moorepark unit and the Teagasc PM system.

Moorepark Teagasc PM system
2022
Number Born alive per litter 15.5 15.8 14.69 14.81
Average piglet birth weight (kg) 1.3 1.5
Average weaning weight (kg) 8.1 8.7 7.1 7.2

As outlined in table 1 our average piglet birth weight increased by 15%, and our average piglet weaning
welght by 7.4% in the space of a year. Cleary there are many factors at play with regard to these increases
namely genetics, weaning age, sow diet, management, creep intake etc. For this paper we will mainly
focus on sow feeding and creep feeding within the farrowing room in the Moorepark Pig Research Facility.

Sow Feeding

Pregnant sows in Moorepark enter the farrowing room on day 108 of gestation and remain on the dry sow
diet until the day after farrowing. The dry sow diet is composed mainly of barley, soya and soya hulls.
These ingredients contribute to a diet high in fibre (CF =8.5%), as feeding a fibrous diet during gestation
can help to increase intake during lactation. The digestible energy of the diet is 13.2MJ/kg (N.E.=9MJ/kg).
The sows progress well on the feed curve when they start getting the lactation diet, which can be seen in
Figure 1. It is composed mainly of wheat, barley, soya and soya oil. A lot of the energy and fat in the diet
is derived from a high inclusion of soya oil (4.9%). It has a digestible energy is 15MJ/kg (N.E.=10.8MJ/kg),
with a fat content at 6.4% and total lysine content of 1.15%.
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Figure 1. Comparison of energy and amount of feed offered between Moorepark lactation curve (MPK) and typical
lactation curve (curve 1). Note: Moorepark curve based on D.E. of 15Mj/kg & Curve 1 @ 14.2Mj/kg.

Figure 1 demonstrates the difference between the Moorepark lactation curve and a typical lactation
curve. The Moorepark lactating sow curve increases quickly and the sows are eating over 8kg per day
from day 11. This feed is delivered in dry form through three equal portions over the normal working day
to ensure sows are getting up and to check trough state prior to feeding. Our goal is to get as much energy
into the sows as they need to provide enough for their litter without having to draw too much on their
own body reserves. We increase and decrease the sows feed as needed based on trough inspections and
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review their feed curve regularly. Given that both the energy level of the diet and our curve are quite high,
the sows in Moorepark don’t tend to lose much bodyweight during lactation. Excessive bodyweight loss
during lactation can adversely affect subsequent reproductive performance such as follicle development
for instance. This 1s important as this early follicle development is a major factor in determining the
viability and size of the sow’s subsequent litter.

Creep Feeding

In Moorepark we give the piglets access to creep feed from day 13 up until weaning at 28 days of age. We
treat the first week as an introductory phase, allowing the pigs to investigate their new diet by playing,
chewing and understanding its form, function etc. Creep diet is given out by hand into creep feeders,
approx. 75-100 grams at a time, about 2-3 times per day for the first few days. Through this method we
see the average consumption of creep per litter in the first week to be in the region of 500 grams, although
we estimated that an additional 200 grams of feed is also wasted during this phase. By day 20 from birth
the creep amount being given out has increased to approximately 1 kg per litter in divisions of 200grams
about 4/5 times per day. By day 23, we found that some litters were eating such high volumes of creep
that we could not keep up to demand with our regular feeders. We started introducing larger creep
feeders from day 21 for those litters eating higher volumes, to avoid inadvertently limiting their ability to
consume creep in this peak phase of intake. This feeder helps maintain the freshness of the creep while
also providing it on an ad-lib basis.

The Moorepark creep diet is high in energy, protein and fat. It has a DE of 16.2MJ/kg (N.E.=10.8MJ/kg),
crude protein of 19.9%, total lysine content of 1.6% and fat is 11.4%.The energy and fat in the diet is
mainly derived from soya oil and full fat soya. There is a high skimmed milk and whey powder content,
hence most of the protein in the diet is coming from milk products. Having a high milk powder content
in creep can increase intake on both a piglet and per litter basis, by increasing the number of eaters
within that litter. Piglets find it easier to digest proteins from milk than from other sources such as soya
or fishmeal. In fact the digestibility and absorption of milk protein in piglets at 24 days is around 93%,
which is at the peak of pre-weaning creep intake. Conversely for diets relying on soya for protein content,
its digestibility is only 78% at the same age. Milk proteins have also been shown to have a better effect
than soya proteins on gut morphology in young pigs, which has a positive impact post weaning.

From a manufacturing viewpoint however the levels of milk and fat within the diet do come with certain
drawbacks- flowability of the diet in meal form can be quite poor and the durability of the resulting
pellets is quite low. When these factors are managed correctly this can create a nice soft palatable pellet
which is easy for small piglets to consume.

Creep intake data

We looked at data taken from a sample population of 248 litters from Moorepark (trial and non-trial) and
analysed their creep intake and weights, so that we could estimate the impact that creep intake has on
performance (Figure 2). The data was broken down based on the average amount of creep eaten per litter
and divided into groups. Within this data 40 litters (16%) were denied creep access pre-weaning due to the
experimental design of the trial they were on. As is evident from Figure 2. The largest proportion of litters
(38%) were found to be within the 4kg — 8kg creep intake group, with the average creep intake per litter
for this group being 5.7kg. Similarly the overall average creep intake across all groups, was 5.6kg based on
12.5 pigs at weaning. Prior to analysing the data we were reasonably confident that a high proportion of
litters were able to outperform the rest in creep intake but we were surprised by the figures that emerged.
From the 8 kg — 12kg creep intake group almost 20% of the litters observed consumed on average 10.4kg
of creep. Based on the above results, if we were to provide all of our litters in Moorepark with only the
average amount of feed, we would be limiting 88 litters on an annual basis by up to 50% of their intake
ability. Multiplying this up to a typical 700 sow unit, this would correspond to almost 300 litters per year
being restricted in their creep provision.

Following on from this we took the same data as discussed above and super imposed the average piglet
birth and weaned weights to each of the creep intake groups (Figure 3). We saw the average weaning
weight increased across the groups as creep intake increased, ranging from 8-8.4kg. Although this
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difference across the groups is minimal, (ranging from 2.5% - 5%), we know the amount of creep eaten
pre-weaning has a positive long-term effect on pig growth and lifetime performance.

6%
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m0-4kg =4 -8kg =8 -12kg = Control

Figure 2. Creep intake per litter from sample population of litters in Moorepark unit.
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Figure 3. Average birthweight, weaning weight and creep consumed per group.

We see in Moorepark that our litters perform quite well in the post weaning phase. We are lucky to
often be able to wean our litters intact and this helps greatly in reducing the lag effect in the initial post
weaning period. We know by reducing this lag effect at this stage we are increasing our pig's growth
performance in the early weaner stage and throughout its life. Our pigs are eating approximately 1400-
1500 grams of creep diet within the first week post weaning, with a similar level of growth attained. Our
average daily gain (ADG) in our weaner for 2022 was 570 grams/day (47 days).

Conclusion

In summary to highlight the important points discussed above:

e Have you reviewed your lactating sow diet and curve recently? Could your sows eat more during their
lactation?

e Are you happy with your creep recipe as it stands? Should you look to include more milk to help
intake?

e Have you reviewed your creep feeding strategies recently?

e Are you happy with the amount of creep available to your pigs in the farrowing rooms? Taking the
average creep eaten in Moorepark to be 5.6kg, as discussed above, do you think your unit could be
similar?
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e Bigger piglets have the ability to eat more, are you allowing that to occur?

e The highest percentage of creep is eaten in the last few days pre weaning and there should be a big
focus on how to maximise that intake, (provided the groundwork in the previous days has been put in
first), maybe looking at a larger creep feeder.

e Are you using the same creep diet pre and post weaning, limiting stressors on the pig at this time?
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Measures to minimise increasing costs: How companies
are dealing with current challenges

Francesc Illas, Grup Batallé

Raising pigs is not a business based on marginality, it is a business totally related to cost. Thus, regardless
of the challenges that we have for the future, pig producers have to continue reducing €/kg pork to
survive.

As in any business, we must know exactly the cost distribution. Only then we can attack directly the
main costs which are affecting our system. Figure 1 shows how the feed of our pigs represents 72% of
the costs and the rest of the costs, are just 28%. In these 28%, the most important cost is the investment
on facilities (16%, rentings in pink, depreciation and renovations in blue). Less than 6% is invested on
salaries in site 1 and 2, a small part of the investment that has a big impact in the performance of the
fatteners. The cost of vaccines and medication is only 2%, but curiously, it is the cost where farmers
typically try to cut costs, somtimes, with disastrous results in terms of performance.

COST DISTRIBUTION

“\I

= Feed

= Rentings

» Team

= Amor+Reno
s Drugs

« Others

Figure 1. Distribution of cost in a typical pig farm.

It is clear that if we want fast results, the next step is to look at the investment in feed in detail. 5% of
the feed cost are represented by the feed offered to the piglets, and our target with this investment is to
achieve good daily weight gain (DWG), more important than FCR in site 2, because more weight means
better results in fattening. Sow feed represents around 15% of the total feed costs, and our objective must
be weaned piglets, total born, born alive and parturition index, being the total weaned piglets per sow the
most important parameter. Then the biggest percentage is the feed for fatteners, 80% of the investment
in feed and 53% of the total cost related (figure.2).
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FEED COST DISTRIBUTION

53%
of TOTAL COST

FF

= Fatteners = Sows « Piglets

Figure 2. Distribution of feed cost in a typical pig farm.

It's a good to identify a cost that represents 53% of the total. Just managing it a little bit better, we
can easily improve our financial results. However, pigs eat an absolute value of feed, not a percentage,
and we have to consider the feeding, not just the feed, including density, feeders, drinkers, environment
conditions... You must know how much feed your fatteners eat in a week to know the total amount of
nutrients that has to be include in the feed.

It is important to remember that we are feeding a population that has a lot of variability. In the same
batch we have big, medium and small pigs, and it's common to need different batches to fill the fattening
facilities, so it’s difficult to design a feed for all pigs that we have in a fattening farm. We should not
penalise the small pigs, and we need to adapt our strategy to the number of light, medium or heavy
animals. Unfortunately, it's not common to have information on weight variability that could help us to
differentiate populations with the same mean (Figure 3).

'
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Positive Symmetrical Negative
Skew Distribution Skew

Figure 3. Example of different weight dispersion in a pig population.

This becomes very important at slaughter. We must fast pigs before sending them to the slaughterhouse
to avoid carcass contamination. However, we should fast just the animals that go to the slaughterhouse,
not those that will remain in the facilities. In Figure 4 we can see the kg of carcass lost in different fasting
duration.
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Figure 4. Loses of carcass weight depending on the fasting time.

In countries like Spain, with pork market price reaching 2.02 €/kg live weight in summer, fasting pigs for
18h could cost 2.66 €/pig, and to recover this amount of meat, around 2€ extra in terms of feed and time.

If we achieve a pig population with very low weight variability in the fattening phase, our fasting unit
will be higher, and our benefits too. The bigger the batches are, the more grouping per weight we can do.
If we don’t have enough sows to achieve this working in continuous flow, we can organize our farm in 5
weeks management system or similar. This system was initially thought for small farms, but in Spain,
for disease reasons, some companies started to use this method in farms with 3,500 sows. They observed
big benefits in terms of fattener management which reduced the cost related with FCR, DWG and fasting,
just because the batch of pigs is big enough to reduce the weight variability according to the capacity of
the fattening unit. For example, a fattening unit for 3,000 pigs seems too big, but if you wean 10,000 pigs/
batch, you can fill the fattening with 3,000 animals with a weight variability around 10%.

A 5 WBMS also has benefits in terms of staff. This system is much more efficient. Instead of doing
insemination, weaning and farrowing every week you just do one of these tasks per week, and all your
specialized workers can be there supervising the others, so less skilled/qualified workers are needed. And
of course, if you have more than one sow farm or other business, you can move the team from one farm
to the other synchronizing the farms and reducing close to 20% of the workers needed, 6 times the extra
hours payed and providing more extra days per year (Figure.5).
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Figure 5. Example of workers mobility in an 8 sows farm in 5SWBMS synchronized. (P: farrowing, C: insemintacion,
D: weaning).
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Optimising post-weaning feed intake: Effective
management and nutritional strategies

Peadar Lawlor & Louise Clarke, Teagasc

Introduction

Weaning is a critical period in the pig’s life. Piglets are confronted with abrupt changes to their physical
and social environment, as well as management and nutritional changes, at a time when their immune
system is not fully developed. All of these changes/stresses lead to a reduction in post-weaning feed
intake and weight gain, which is commonly referred to as a post-weaning ‘growth check’. Management
and nutritional strategies can be employed during the suckling period to equip piglets to deal with the
major stressors encountered at weaning. In each case the objective is to improve intestinal health, reduce
latency to the first feed post-weaning, and increase early post-weaning feed intake and growth. Correctly
implementing these strategies will not only increase post-weaning growth and reduce mortality, but also
maximize lifetime growth in pigs.

Pre-weaning Factors

Weaning age: Over the last decade, the national average weaning age recorded on the Teagasc Profit
Monitor (PM) has increased from 28 days in 2010 to 31 days in 2022. However, in reality, the age at weaning
ranges from 24 days right up to 34 days. Housing, feeding and management must be impeccable for earlier
weaned pigs if problems with post-weaning thrive and health are to be minimised or avoided. Younger
weaned pigs have a less well developed gut with poorer intake, and lower and more inconsistent daily
live-weight gain. Research has shown far fewer problems when pigs are weaned at 28 days compared
with 21 days, as the older pigs show better post weaning adaptation, have higher feed intakes, lower
removal rates and are more feed efficient during the next four weeks. There may also be a place for
increasing weaning age to 35 days on some units to improve post-weaning feed intake and growth (Table
1). If increasing weaning age is not an option, then every effort should be made to increase the weaning
weight of piglets. The following have been found to be effective in this regard.

Table 1. The effect of weaning age on growth performance to 10 weeks of age.

Weaning age (wks
5
1b

Post weaning mortality (%) 14a 4ab
Weaning wt. (kg) 6.5a 7.8b 10.0c
Day 14 pw wt. (kg) 9.5a 11.6b 15.5¢
70 days of age (kg) 24.4 24.7 26.7
ADFI wean to 14 days (g/day) 220a 271b 388c
ADFI birth to 70 days (g/day) 560a 621b 680c

Hygiene in the farrowing room: Measures taken to increase internal biosecurity in pig production have
been shown to increase pig growth, reduce mortality and reduce antibiotic usage. Our work shows
that implementing an effective hygiene routine (optimised cleaning and disinfection) in farrowing
accommodation reduced the number of clinical cases of disease recorded per litter, leading to a reduction
in the volume of antibiotics and anti-inflammatories that needed to be administered to piglets up to
weaning. As a consequence of this, average piglet weight at weaning was also significantly increased
(Figure 1).
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Figure 1. Pre-weaning pig growth and therapeutic treatments in response to hygiene.

Pain relief for sows: We are all very conscious that litter size in sows has increased dramatically in the
past decade. This brings with it serious challenges for the producer. For instance colostrum yield per sow
has not increased, so it is more difficult to ensure that each pig gets sufficient colostrum intake from
the limited pool of colostrum available. We believe that ensuring adequate colostrum and milk intake to
all pigs will help increase pre-weaning growth but will also reduce the need to treat suckling pigs with
anti-inflammatories and antibiotics. One strategy to investigate this involved administering Meloxicam
(Loxicom® Injection, Norbrook, Ireland) to sows as soon as possible after the placenta was delivered.
The idea here was that administration of pain relief to the sow would facilitate greater suckling by the
pigs. From this work we can conclude that the practice increases colostrum intake and weaning weight
in piglets. Equally important, it will also reduce the number of clinical cases of disease in piglets thereby
reducing the need to use injectable antibiotics and anti-inflammatories.
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Figure 2. Pre-weaning pig growth and therapeutic treatments in response to pain relief administered to sows.

Creep feeding

Creep feeding is a strategy used to increase piglet energy and nutrient intake and familiarize them with
solid food prior to weaning. Creep feed is typically composed of highly digestible ingredients and will
benefit suckling piglets in several ways, including:

e Supplementing sows’ milk in late lactation to meet the pig’s energy and protein requirements

e Stimulate gut and digestive enzyme development

e Increase piglet weaning weight
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e Stimulate earlier feed exploration by newly weaned pig - this mitigates some of the adverse effects of
weaning stress

e Reduce the ‘growth lag’ normally observed in pigs after weaning

e Increased post-weaning and lifetime growth performance in pigs

It is important for farmers to find ways to increase creep-feed consumption in the farrowing rooms. This
will help get piglets off to a better start at weaning. Steps such as feeding a good quality starter diet with
a high milk powder content for at least 14 days prior to weaning, feeding on a “little and often” basis
making sure feed is always fresh and available, and always using a feeder for feeding creep feed will all
help to encourage feed intake for piglets. It is also important that the pellets used are not too hard, and
there 1s some evidence to suggest that feeding larger rather than smaller pellets will help to increase
creep feed intake. Liquid creep feeding will also promote increased feed intake.

Post weaning factors

Promote water intake

It is vitally important to encourage piglets to maintain fluid intake post-weaning. It can take more than
a week after weaning for the pig to restore its daily fluid intake to the equivalent of that on the day prior
to weaning. According to Fowler and Gill (1989) a suckling pig has equivalent water consumption prior
to weaning of ~680ml; however, water intake is only ~290ml in the first day post-weaning and averages
~442ml in the first week after weaning. It is only in the second week post-weaning that water intake
averages ~/70ml/pig. Encouraging water intake will promote feed intake. Appropriate sizing, number,
positioning and hygiene of water drinkers is essential to ensure adequate hydration and feed intake.
Equally important is ensuring the chemical and microbiological quality of the water supply used.

Diet Acidification

Early weaned pigs produce insufficient levels of gastric acid which can result in a high stomach pH. As
a result, the digestion of nutrients, especially protein is reduced. Moreover, high pH is favourable for
the proliferation of diarrhoea-causing micro-organisms in the weaned pig. The use of organic acids has
been suggested as a means of lowering gastric pH in weaned pigs and has been reported to improve
growth performance. Feed intake in one experiment was increased by ~32% in week 1 and by 11% over
the first 3 weeks after weaning due to the dietary addition of fumaric acid. However, the response to diet
acidification is not always consistent and is likely to be higher at times of greater microbial challenge.
An alternative strategy to diet acidification, to achieve similar results, is to feed a diet with a low acid
binding capacity.

Reduced crude protein diets

Reducing crude protein (CP)in the diet prevents an excess of undigested protein reaching thelargeintestine,
where it contributes to the growth of pathogenic bacteria, such as E. Coli and the production of harmful
compounds. The practice can reduce the incidence of diarrhoea in pigs. The requirements of weaned pigs
for amino acids are high for growth but also to counteract health challenges, and therefore low CP diets
must be supplemented with synthetic amino acids. Bellego and Noblet (2002) showed that reducing CP
in post-weaning diets from 20.4 to 16.9% with adequate synthetic amino acid supplementation was an
effective approach to limit diarrhoea in pigs weaned at 28 days, without affecting weight gain and protein
deposition.

Feeding liquid milk replacer post weaning

Recent research in Moorepark has shown that post-weaning liquid milk supplementation increased feed
intake and growth in the immediate post-weaning period which will likely benefit light and vulnerable
pigs at weaning. Since milk supplementation greatly increased early post-weaning feed intake, the
practice could be particularly useful for delivering bio-active compounds to the pig gut during the critical
post-weaning window. Providing liquid milk replacer in addition to dry pelleted starter diet, improved
the intestinal structure of newly weaned piglets. The results suggest that the period of liquid milk
supplementation should be for between 4 and 10 days post-weaning. However, on a dry matter basis,
milk replacer is almost three times the price of a starter diet and for this reason should be used sparingly.
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Summary

We have listed management and nutritional strategies to increase post-weaning feed intake in pigs and
thereby improve post-weaning piglet growth and feed efficiency. All these strategies will help reduce
the growth check pigs experience after weaning. This is particularly important in an era of reduced
antimicrobial usage and the ban on use of therapeutic levels of zinc oxide in feed. Increasing feed intake
in the first few days post-weaning will not only increase post-weaning piglet growth but is also strongly
assoclated with lifetime pig growth, making it a goal worth achieving.
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Insights from the Finnish pig industry

Johannes Vugts, Senior adviser, HKScan Finland Oy

Tail docking is totally forbidden in the Finnish pork production since 2003. This means that the Finnish
producers already have more than 20 years experience with keeping undocked pigs.

The Finnish production is mainly for the local market.
The health status of the herds is good since all farms
are free of PRRS and Mycoplasma Hyopneumoniae.
The nursery piglets are housed in 2-climate nurseries
where most of the piglets are fed liquid feed in a long
trough. The finishers are kept typically in pens with
10-14 finishers. Almost all the finishers get liquid from
a long trough. The nursery piglets often get 6 times /
day and the finishers 4 times / day feed. It is Important
thatall pigs can eat enough so they all will be satisfied.

Welfare in the Finnish pork production is stimulated and regulated by the Finnish government. To
stimulate pig producers to invest in animal welfare, subsidies are given. Welfare improving investments
are generally subsidized with 30%. Subsidies are also given to support the production. Two important
ones are the free farrowing subsidy of 250 € / sow / year and the intact tail subsidy of 21 / finisher place
/ year. This last subsidy is given when less than 5% of the finishers have tail wounds at slaughter.

The subsidy for free farrowing has stimulated the |
HKScan producers to invest in free farrowing. During
the last 6 years the number of sows farrowing in a free
farrowing pen, has increased to nearly 40% of the sows.
The Finnish rules allow fixation from 2 days before till
3 days after farrowing. Fixation in the first days after
farrowing is often practiced because it reduces the |
mortality. }

To get a better understanding of the tail damage at
slaughter, HKScan did a trial together with the Helsinki |
University. From all the pigs slaughtered in 1 week, the
tails were measured and the tip was scored. The
results showed a very clear link between the tail damage and the number of abscesses found. It also
showed that there is a huge variation in the number of damaged tails between the farms.

In 2020, we received more and more feedback of producers that the pigs were nervous and that tail biting
became an increasing problem. This made my colleagues and me wonder what was going on. While
the tail biting increased, the amount of too fat pigs also increased. This made us wonder if there was
a connection between the feeding and the behaviour. After discussions with the genetic suppliers, we
decided to do a trial with higher amino acid levels and different fibre sources.

By using2 concentrates, the feed could be made optimal
for each stage of the finisher period. The sid lysine
level in the starter diet was increased to 1,06 g/ MJ NE
and the amount of wet distillery grain was decreased.
The fiber level of the finisher diet was increased by the
inclusion oats, wheatbran and beetpulp. The results of
the trial were above expectation; the meat % improved
and the animals were much calmer. This resulted in
less tail damage at slaughter.

The trial from 2019 showed that most of the damaged tails were healed when the pigs were slaughtered.
This indicates that the biting happened in the first half of the finisher period or during the nursery
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period. Based on 20-year experience, we came to the conclusion that most of the tail biting occurs in the
nursery. One of the main triggers for tail biting is weaning diarrhoea. In farms where there are issues with
weaning diarrhoea, you often see that the piglets start to bite tails. The biting typically starts 1-2 weeks
after the feed has changed from weaner to piglet diet.

During the last years we have seen a big increase in the number of born alive piglets / litter. On farms
with a high born alive, we see that up to 50% of the sows have 18 or more born alive / litter. These so
called XL litters have often a negative impact on the quality of the weaned piglets. The birth weights are
lower, colostrum intake is problematic and a lot of foster sows have to be made. This results in more
variation in weaning weight and weaning age. Young weaned piglets and piglets who did not got enough
colostrum are extra sensitive after weaning. A trial done in the past showed that piglets who are weaned
at 3 weeks of age grow 111 g/ day slower in the nursery than piglets weaned at 4 weeks.

Experience has shown that certain genetics is less
sensitive for tail biting than others. Since duroc seems
to be more sensitive for weaning diarrhoea and thus
tail biting, we decided to test the Tempo. To get a good
impression of how the tempo performs under Finnish
conditions, 7 producers agreed to change to tempo
(5000 sows). The first finishers have been slaughtered ®
in the beginning of September. The feedback we have
received from the producersis that the tempo’s are less
sensitive for diarrhoea and that tail biting has reduced
a lot. The first slaughtered batches confirmed that the
tempo finishers had less tail damage at slaughter.

If you want to start to keep undocked pigs, you need to first make sure that your docked pigs are doing
well. If you see cannibalism in docked pigs, you can be sure that there will be serious issues with tail
biting if you stop docking. Giving the pigs sufficient space is also a must. Finnish nursery piglets have 0,4
m?and the finishers 1,0 m?with 2/3 solid (max 10% open) floor. The solid floor makes it possible to give
roughage on the floor which is the best way to give it.

If you want to succeed in keeping the tails of your pigs intact, you need to change your management from
low cost to low risk focussed. This brings us to the point that raising pigs with long tails will increase the
cost price of your pigs. This is why producers need to be rewarded for delivering pigs with intact (enough)
tails to the slaughterhouse.

Hopefully some of the Finnish experiences will be useful for the Irish pig producers.
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Elevating gestating sow welfare: a win-win for sow &
piglet performance

Laura Boyle & Keelin O’Driscoll, Teagasc

Introduction

Since the 2013 ban on individual housing for pregnant sows after 28 days of pregnancy, the focus on pig
welfare in the EU switched to implementing the ban on tail docking. Most producers concede that they
would never go back to individual housing and getting sows out of stalls undoubtedly led to many welfare
improvements. However, our group housing systems are far from perfect and they still present numerous
challenges for sows relating to aspects of the physical and social environment. For example, sows are
kept at relatively small space allowances on slatted floors where they are exposed to aggression at mixing
and often at feeding. As a result, they suffer from fear, skin lesions, injury and lameness associated with
pain and acute/chronic stress. In spite of this, most sows perform remarkably well reproductively in Irish
systems of group housing. Nevertheless, increasing sow mortality and replacement (currently 60% in
Ireland as per Interpig, 2022) rates, as well as the poor state of cull sows at slaughter is the main evidence
of the toll the system takes on these animals.

Chronic stress in pregnant sows exposes their piglets to stress hormones in utero, mainly cortisol. This
‘pre-natal stress’ has negative effects on pigs ability to cope with stress in life and also has a detrimental
impact on their immune function and resilience to disease. Large litter sizes exacerbates these effects.
Not only are piglets born smaller and more vulnerable but they are also more crowded in the farrowing
house in the weeks prior to weaning. The need to raise pigs without medications and increasing societal
expectations for high standards of welfare in pig production warrants a renewed focus on sow welfare
during pregnancy.

The SowWeanWel project aimed to wean resilient and healthy pigs from sows that experienced better
welfare during pregnancy. During the project, we collaborated with researchers in the University of
Padua in Italy who also had a renewed interest in the welfare of sows during pregnancy, particularly
early pregnancy. Current EU legislation permits the keeping of sows in stalls during this period. This
partnership was timely as it coincided with the European Food Safety Authority’s (EFSA) plans to revise
the Scientific Opinion on Pig Welfare with particular focus on the welfare of sows during the first 28 days
of pregnancy. This report was published in 2022 and underpinned an EU commitment to phase out and
eventually prohibit the use of cages for farm animals by 2027. In recent weeks, there are signs that the EU
may reverse this commitment because of fears of higher food prices when consumers are experiencing
a cost of living crisis.

Detrimental effects of aggression on reproductive performance

Aggression and the associated fear and injury, mainly in the form of skin lesions but also lameness, are
among the main welfare problems for sows housed in groups on commercial farms. We are all aware of
the detrimental effects of aggression at mixing but we rarely consider the impact of prolonged aggression.
In the first study (performed on a commercial farm in Ireland), we counted skin lesions on sows 1 day
(acute stress indicator) and 3 weeks (chronic stress indicator) post-mixing (after 28 days spent in stalls
post service) into a fully slatted group housing system with free access stalls. Counts of skin lesions
3 weeks post-mixing were associated with both the number of mummified piglets, and Intra Uterine
Growth Retardation (IUGR) scores - indicating that when sows experienced chronic aggression, they
delivered more mummified piglets and piglets were less developed at birth. In another study on the same
farm, we provided six groups of 20 sows with straw in three racks in the loose area and with ropes in each
of the free-access stalls (Improved). We compared them with another six groups that had only one chain
and a piece of wood between the 20 sows in the group (Control). We found less aggression overall in the
improved groups particularly 21 days post-mixing — this is important as this was the time when we found
the association between skin lesions caused by aggression and poorer reproductive performance in the
previous study. Therefore, improving the quality of environmental enrichment provided to sows reduced
aggression in the long term. The high quality enrichment had little effect on the amount of fighting by
sows at mixing - this is not surprising. Sows have to fight at mixing to form a dominance hierarchy (DH).
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This is evolutionarily very important to group stability so it is very difficult to distract sows from fighting
at mixing.

Stage of mixing

Aggression at mixing is inevitable, but as outlined in the Pig Welfare Scientific Opinion, (EFSA, 2022) we
can mitigate the consequences by giving sows enough space, places to hide and by mixing them on solid
flooring. Certainly, group-housing systems with free access stalls provide a place for sows to escape to
and hide from aggressors at mixing but it raises the question as to how long it takes to establish the DH
in such systems. Some sows may ‘hide’ in the stalls and thereby take longer to secure their place in the
‘pecking order’. We believe this might explain why sows mixed into this group housing system two days
post-service had a numerically lower pregnancy (83%) and farrowing (80%) rates compared to sows mixed
into the same system 28 days post-service (94 and 88% respectively). Normally the DH settles 24 to 48
hours post-mixing but in this housing system, we found relatively high counts of fresh skin lesions in
both treatments 8 days after mixing indicating ongoing fighting. For sows mixed two days post-service
this was getting close to the period of implantation where stress arising from aggression is detrimental to
the success of the pregnancy. Numbers of sows (144) on the trial were low but this trend merits further
investigation for this housing system if the EU prohibits keeping sows in stalls for 28 days post-service.
One solution would be to close the stalls off from the sows when they are introduced to the pen to ensure
rapid establishment of the DH but this would likely result in severe aggression (and therefore stress,
injury and lameness) in the first 24 hours. In a similar study conducted on an Italian farm where sows
were mixed into pens (floor feeding/100% solid concrete/no free access stalls) of 21 sows 4 or 28 days post-
service there were no effects of day of mixing on sow welfare or reproductive performance (pregnancy
rate: 85% at 4 days and 88% at 28 days; farrowing rate: 81% at 4 days and 84% at 28 days). This is consistent
with conclusions reached by the expert panel working with EFSA on the Scientific Opinion on Pig Welfare
that stage of pregnancy at mixing has little impact on sow reproductive performance (EFSA, 2022).

Better sow welfare has consequences for pre-natal stress

We already showed how providing sows with good environmental enrichment reduces aggression in
group housing systems (although sows are possessive of the straw and sometimes threaten other sows
trying to access it). Rubber mats in the free access stalls also conferred comfort benefits to sows in the
improved environment. Unsurprisingly then we saw a general reduction in indicators of chronic stress
including less stereotypies, lower tearstain scores and lower levels of inflammatory markers. As predicted
under the pre-natal stress hypothesis, these welfare benefits to the sows conferred advantages to their
piglets. Sows who were in improved pens during pregnancy gave birth to fewer mummified piglets, and
their piglets had fewer indications of IUGR. More importantly, piglets born to sows from improved pens
had less diarrhoea during the suckling period (farrowing pens were scored for dirtiness, i.e. scour, on a
weekly basis from birth to weaning).

At Moorepark, we worked in detail with pregnant gilts having intrinsically different health and stress
profiles (manifested in different locomotory abilities, levels of sham chewing/stereotypies, patterns of
ESF use and skin lesion scores). We found that their piglets differed accordingly in terms of the severity
of IUGR and in their reactivity to stress. It is also worth mentioning briefly that even though none of these
gilts were ever clinically lame during pregnancy even slightly impaired locomotion in early pregnancy
was associated with higher levels of cortisol and more piglets born dead. This emphasises yet again the
underappreciated impact that lameness has on welfare, performance and therefore farm profitability.

How to detect lameness

Locomotion scoring is the best way to detect lameness early. For gilts in particular, this could save them
from exiting the herd before earning a return on investment. Detecting subtle changes in a gilts walking
ability requires a sensitive method so we developed a ‘visual analogue scale’ scoring system (available on
the Teagasc website).
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Take home points

Chronic aggression in sows has detrimental effects on reproductive performance

Providing sows with good enrichment and comfort during pregnancy not only reduces aggression but
also improves welfare in general and reduces chronic stress

In most group housing systems there are few differences in welfare or reproductive performance of
mixing sows 2 versus 28 days post-service

There are indications that mixing sows 2 days post-service into group housing systems with free-
access stalls could interfere with reproductive performance

Improving sow welfare has important advantages for piglet health and resilience at birth, during the
suckling period and likely throughout its life

Locomotion scoring is crucial for the early detection and treatment of lameness

References available on request.
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Staying calm in spite of very difficult circumstances

Des Rice, Creating Collaborative Organisations (CCO)

We can be upset daily in our complex modern world, by issues relating to our business, our livestock, our
suppliers, legislation, staff, personal or family issues, social media overload, etc. These cumulative upsets
to our sympathetic, “fight or flight”, nervous system can lead to what can be called “Adrenalin toxicity”.
Consequently, many of us have a sense of worry, overwhelm, nausea, palpitations, and muscle tension.
Our brains become “foggy” so we cannot think clearly or make decisions. This can progress to anxiety and
panic attacks. The associated disturbed sleep and dreaming can lead to depression. This in-turn can lead
to addiction and/or self-harm. It doesn’t have to be this way! There are many tools available to help us to
stay calm, in spite of complex circumstances, to think clearly, and even to enjoy life. If used, these tools
stimulate the parasympathetic / “rest and digest” nervous system, counteracting the adrenalin toxicity.
However, we often do not use these routinely, even though they are the foundations for a joyful, fulfilled
life. I will discuss and demonstrate these tools; explain how and why they work and why persistent
practice is required.

[’ Tools for staying calm,
: in spite of challenging
circumstances

CCO

When our brain and minds are calm, we can think clearly and consider
options, rather than just worry about them.

Vhon we have chalienging circumstances, our brains go Into their pimitive "fight or light™
mode. We become fearful, arcocus, frustated, or angry. This i3 what causes us 10 get into
overwhelm, 50 we cannot think clearty and 50 we can behave illogicaly.

Each of us must learn 10 control this primiive delence systom, oven when there are really
Serious things 1o deal with. Wie ¢o this by using 10088 which stimutate the “rest and digest”
nervous sysiem, the one which normally calms us down

VWhon we loamn 10 use these tools and relax at will, we can stay calm despite aven very
AMcult ckcumstances in our lives. \When calm, we can think Cearly again, make logical
choices and create and achiove goals 1o help us 1o solve probiems. These basic 100is for
Slaying calm are:

«  Counting 1o 10 and breathing out deaply/ even sighing, in the face of a “Wigger”

« 711 teeathing. The 7/11 Relaxation Methods involves abdominal (tummy) breathing

As you undertake the 10 steps below ~ your shoulders and your chest stay still. The

movement caused by breathing will take place in your abdomina! (lummy) area, |t takes

a 5% practice and patience %0 leam and master this Relaxation Method, Ary attempt

10 force the 7 in will have & counterproductive offect. The first time you bty the 7/11

technique, it s recommanded you lake 20 minules (0 calmly learn and master the

technique,

Tuen off your mobeie phonataptop and all slectionc equipment

Make sure your clothes are loose

Settle yourself comfortably (you can $it o k) in & place where you won't be disturbed

Place your hands sde by side on your lap

Sreathe In and out through the nose

Attampt 1o start the braath at the abdoman, and than filing the rest of the chest

Counting to 7 as the lungs Sl up with air, and

Counting t 11 dunng a slow axhale, thus ensuring the out-beoath takes longer

(The count can be 5 in and 8 out If that works beder for you)

« Do tis for 30 seconds during a Crisis of a minulo of two each hour, A minimum of 4 two-
minute penods per day IS recommenced

= 1tcan @50 Do cong for 5-15 minute penods daly, 8s 3 MINANUINeSs / Moctaton
VISUBHSAoN ~ type exercise 10 Creale calmness’ creatmty

Steyng Calen - www condhcrm
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[’ Tools for staying calm,
in spite of challenging
circumstances

Iha Youlube video gves A 000d yisual demonsiadon ol 2411 bieathng

Acrobic exercise

This is essential' R must be done for 2.5 1o 3 hours per week. ideally over several different
days. Ths can be fast walking, running, cycling, swimming , o doing it Indoors with online
vigoo suppoct: basically anything !hat Increasos the hoart rate substantally. Such oxeecise
raises our blood sarctonin (the happiness hormane| leved as high as any antidepressant

Muscho rolaxation exercises
YWhen o muscles ae relaved and our cutbreaths longer than our inbreaths, we ssmulate
o “rest and digest” narvous sysiom and o bran mus! calm down. It has no cther cholce!

1. Tensing and shaking oul

First, 0no 1enses the muscles by standing on tip-108s, stretching 10 the celing, hokding avery
muscie as tight as posabie for 30 seconds. Then, vigorously shating out the muscies (arms.,
legs and torso), on the spot for 30 seconds, unll the body feels like a limp ragdall. This =
1OP03tOA 2-3 tiMos por se8sion. This Calmes the brain and gves 3 sonso of anargy flowing.

2, Sitting tansing and relaxing

Some poogie fnd it more bonoficial 10 5it and tense thor musdes, then let them rolax. This
done by tensing the muscles in saquence: hands, arms, shouldars. nack, face, chast, tummy
buttocks, hips, Tighs calves and feel. Cne holds that for 30 seconds while breathing, then
gontly relaang the muscies n the reverse order and nodang the relaxabon,

Both, or either of these 10 be done several times per day

Hobbies

N s anportant o find tha time 1o do things that we enjoy doing, such as, singing, tenns.
dancing, photograptyy, cockung, gardening, walking. Ofien in the busyNGSs anc ovarwhalm of
e, we give up on these But it s important to find time to do them.

Finding the tme

Pecpie often say that the above is impossible bacause they already dont have enough
Mo each day. That they are alieady too busy. It ks iImperative 10 fnd the time. Sometimes it
moans geting up half an hour carlior, of waking for 20 minutes cach day at lunchbime e4c.
When we create a daily routine of thesa prachicas, we bacome moee afficeant, and so gain
"me.

Important to become masterful

1t does Nt work 10 U0 these tooks just when one ‘oels tense. Romember, 1o adrenain
releass happens in 1/50 second. So. as with a sport sidll. we mus!t prackioe methodically
baforg we need 1o use il The asobic exercse must be done weeidy and the reathing and
rolaxation exorcses dally, oven when thirgs are normal. This way one becomos mastarful at
managing stress,

1
Soaping Caler - wwncccn viioom
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Liko ovorstrsitive smoke alarm

s

Real ar imaginary stimulus - same response

Massive impact on our mental and physical health

Both short-term and long-term impact
T ——————————————
{¢eskly

Impact of persistent, foar, anger, worry on our lives -
S = Additional symptoms of aroussl of the “Fight/ flight” response
- S0 v/ Scade n
Degrmaion, PR, Mhoban, OC0
Fane #machs, Agoraghaba

Gererdfned aemety, wocisd snnwty o,
Owervialm, worry tatammophiang blawe -
Pt or vareng

Headachen, ol fmunche ightres

Ury meuth, butterfiel 0 turvin somes

High emotion
Low emotion _9"__:. - Cort ot oy iy docide

Methods of stimulating the parasympathetic nervous system

Sewewrs o evotoed e Motaags
LA 0 Gong / tal O
Prvad) ewers v Vhmdroton
Muisle relangzen Mt

=ave ey goan Solliert shovp
wttio, Singhng 1 thares
G \amwly tebatiorrdngn Longher

Mad v ion (Wit wmern Abesthy ot
Prayes Guantude surnal
Wk e rater Bring brterad £
Cuddie [Norwn ov pet And meore
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Increasing your effectiveness
by kecping your emobions under conbrol

* s Just adrerain laxClys yOUu Bre Mot Qoing Cray

* You ate sct arous, engry, Iabaled, depressed wic
No, w amoton & “on you”

* D02 %+ I Dours erobic eueTise week

————— |

Increasing your effectiveness
by keeping your emobions under control
TN T RN TR s IR AOL BN (raRy
" You srw mol srmitun, angrs rlrated deperiied o
NG, thy srction & “on o™
* 002N I e et ne feed
* Betome the almarvet of your syrvetons, they will duspoes

* Stwg o Lghternag wrasde then selining

¢ PA1 beeathiag ot least ) - 4 times per day

e —

R4 M adrenale towiammy mnmmmn
You are et smbonn, deprevand el The serction b “om your”
B omme the cbaarw of the wrgone - They will deapposr

e -

111 brewthing.

-

Rebining mancles Sbsouty | Traung / vlaang
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Feeding for higher profit

Emer McCrum, Michael McKeon & Gerard McCutcheon, Teagasc

As a country with a relatively low percentage of its land base utilised for tillage (12%), by necessity our
pig sector has to import a significant amount of feed ingredients. Due to importation costs unfortunately
these ingredients costs will be higher than most of our European neighbours. Therefore there is a high
emphasis on maximising the growth rates and optimising feed conversion efficiency (FCE) arising from
our pig diets.

Feed conversion efficiency & growth rate improvement

Over the past 20 to 25 years the emphasis on these two Key Performance Indicators (KPIs) have delivered
considerable improvements due to better feed quality, housing standards and genetic improvement. The
growth rate has steadily increased from 585g / day in 2000 to 736g /day on 2022, a 26% improvement.
The FCE improvement journey has not been as steady. It started at 2.35 (year 2000) and deteriorated
from 2010 to 2014 due to herd health issues before improving again from 2015 onwards. There was a
small deterioration in the trend in 2022 as a result of the sectors economic difficulties. While the FCE in
numerical terms may not appear to have improved, it must be noted that the finisher pig live sale weight
increased by 28 kilograms (90 to 118 kg) over this 23 year period. Therefore maintaining a relatively
steady FCE during this timeframe is a significant gain in real terms.
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Figure 1. Growth rate and FCE trends from 2000-2022. Source: Teagasc Pig development Department.

The increase in growth rates has also been largely responsible for the substantial increase in pigmeat
output per sow per year. Over the 23 year period the output per sow has increased by 68% (1,471kg to
2,482kg).

2600
2400
2200
2000
1800
1600
1400
1200

1000
O DA D> O OB A DO O DAV D> 9 0 A DO 0N
P g N N N T NN e AN S O g
,\/@ ,\/@ q’@ ,\90 ,]90 ,\99 ,,/@ ,,59 ,\59 ,159 NGRSO RSN NG IR NGRS

2482

1471

Figure 2. Pigmeat output per sow per year from 2000 — 2022 (kg per sow). Source: Teagasc Pig development
Department.

This increased output per sow is very important as it has helped to defray / dilute some of the substantial
non-feed cost increases over the 23 year period e.g. labour, energy, healthcare, repairs, etc. If our sale
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weight and pigs produced per sow had not increased since 2000 then our non-feed costs would be 17 cent
higher per kilogram dead weight, equivalent to an increase of 33%.

Is this the correct road?

While our focus on growth rates and feed conversion has undoubtedly delivered improvements over this
time period, are they the correct KPI'S to chase after? Would achieving more moderate growth and FCE
performance on a ‘per kilogram of pigmeat produced’ basis, have delivered better profitability? This more
moderate performance approach is being taken by some other European countries through the use of
different genetic breeds or through lower feed specifications. Spain and the Netherlands both target a
moderated growth performance approach to achieve lower feed costs.

Spain

The Spanish system uses the Pietrain breed to achieve lower feed costs. The Pietrain cross slaughter
progeny have lower feed intakes, a slower growth rate and therefore take longer to reach sale weight.
The advantages of this breed is that they convert feed extremely efficiently and have a very high meat
content / kill-out percentage (Table 1).

Table 1. Comparison of Irish & Spanish Performance.

Production standards Spain Ireland
No.Pigs per sow per year 23.6 27.4
Weaning WT kg 6 7.2
Weaning age days 23 31
Transfer wt to finisher kg 18.4 38.4
Age at transfer to finisher days 70 91
Weaning - sale ADG g/day 633 736
Weaning - sale fce 2.34 2.46
Finisher sale weight (dead)kg 87.5 90.6
Feed costs c/kg dwt 145 148

A number of important differences can be observed between the two data sets. The Spanish weaning age
(23 days), age at transfer to finishers (70 days), transfer weight (18 kg) and sale weight (88kg) are much
lower. However their FCE is substantially better, even allowing for their lower sale weight.

While this system works for the Spanish industry, it would have two major drawbacks for the Irish sector
if implemented here. The first issue is that the significantly slower growth rates would lead to lower sale
weights which would increase our production cost. While we could build additional finisher housing on
our pig units to maintain the sale weight, the older age of the male pigs could cause boar taint issues.
The second obstacle with this system is that we export a relatively small but lucrative percentage of our
pigmeat to Japan. Pork from a very lean Pietrain-cross slaughter pig would not be appreciated by the
Japanese consumer and could lead to the loss of this market.

However maybe a ‘halfway house’ would be a better match? Could we moderately reduce our feed
specification, which may lower our growth rates but may also lower our feed costs?

The Netherlands

The Netherlands have similar genetics, pig buildings and industry structure as ourselves. They have a
small agricultural land-base, like ourselves and import most of their pig feed ingredients. The Dutch-
Irish Interpig figures demonstrate a very similar feed cost on a ‘cost per tonne’ basis but on a ‘feed cost
per kg deadweight sold’ the Dutch are substantially lower (14.7 cent). This feed cost differential can be
attributed to two important factors; they have a higher number of pigs produced per sow and they have
a different philosophy on feeding weaner-finisher pigs.

Table 2. Feed cost comparison c/kg. Source: Interpig

Netherlands Ireland Difference
Feed cost /kg pig meat c/kg 1134 1148 114
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Pigs produced per sow: The higher number of pigs sold per sow when compared to Ireland, means that
the cost of the sow feed usage is diluted across the extra pigs sold (see Table 3). This reduces the overall

feed cost by 4.7c/kg dead weight (dwt) sold.

Table 3. Effect of Sow output on feed cost. Source: Interpig

Netherlands Ireland Difference
Pigs Produced/Sow/Year 31.0 27.4
Sow Feed Per Sow Per Year 1.34 1.38
Cost of sow feed per Pig € 17.38 20.65
Cost of sow feed / kg dwt sold c/kg 18.1 22.8 4.7

Weaner - finisher feed philosophy: The Dutch philosophy for feeding pigs in the weaner and finisher stage
is to avoid ‘overloading’ the young pigs digestive system thereby getting better gut health (less scour),
which in-turn generates better feed conversion in the finisher stage. As pigs consume approximately 65%
of the total feed in the finisher stage, a good FCE in this stage will have the biggest overall effect on feed
cost/kg.

To achieve this philosophy they start feeding pigs on lower specification creep-link diets and move them
onto the subsequent diets faster than we do.

Weaners are moved at a much lighter weight on to finisher feed (26 kg) when compared to our transfer
weight (38kg). This automatically lowers the specification and the cost of the diet faster than in our
system. Moving pigs onto finisher feed faster reduced the overall feed cost by 1.7c/kg dwt sold.

Table 4. Effect of a lower transfer weight to finisher stage on feed cost. Source: Interpig

Netherlands Ireland Diff
Transfer weight to finisher 25.9 38.4 12.5
Extra kg feed used (12.5kg * 2.1 FCE) - 26.25
Cost differential (weaner vs finisher feed) / pig - €1.58 4.7
Cost differential per kg dwt sold c/kg - - 1.7

The Dutch finisher FCE is significantly better than ours, especially when one considers their higher sale
weight and that they produce a significant percentage of castrates. To estimate the effect of their superior
finisher FCE itis necessary to estimate the weaner and finisher feed usage/cost together and then subtract
the financial saving (1.74c/kg) from transferring earlier onto the finisher diet (Table 4). The total saving
arising from the superior Dutch finisher FCE is 8c/kg dwt sold.

Table 5. Effect of superior Dutch finisher FCE on Total feed cost. Source: Interpig

Netherlands Ireland Diff
Weaner Feed cost c/kg dwt 16.5 33.2 16.7
Finisher Feed cost c¢/kg dwt 99.5 92.5 -7*
Total weaner-finisher cost c/kg dwt 116 125.7 9.7
Effect of superior finisher FCE on total feed cost 8
(9.7 - 1.74) c/kg

* Irish finisher feed cost is lower due to our higher finisher start weight and lower sale weight.

Conclusion

Using a feeding strategy to chase maximum performance may not generate the greatest profit.
Alternatively, a higher sow output and a change in our feeding philosophy by lower feed specifications
in early life to benefit finisher stage FCE later, could reduce our feed cost by up to 14c/kg dwt sold and
thereby make the Irish pig sector more cost competitive.
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