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Challenge: Solutions for Heat Stress

Introduction

In this technical report an overview is provided of good practices that are successfully applied
in pig farms in Europe. Pig farmers and farm advisors can use this report to know more about
how good practices have been implemented on the farms and what challenges these practices
are able to tackle. This third-year report on the theme “Animal Welfare” deals with the challenge
of Solutions for heat stress. This refers to management systems, novel techniques and
technologies that lead to a reduction of heat stress for pigs.

1. The Background to the Challenge

Pigs are much more sensitive to heat than other animals, during periods of hot weather it's
important to look at ways to reduce heat stress.

What exactly is heat stress?

Every warm-blooded animal has a so-called thermoneutral zone: as long as the ambient
temperature remains within these limits, the animal can maintain its body temperature. Animals
can lose heat through conduction (eg, by lying on a cold floor), convection (flow of cool air past
the body), and radiation (heat is delivered to a cooler environment). However, if the
temperature rises above the upper limit of the thermoneutral zone (upper critical temperature),
heat stress can occur (Figure 1). In addition to conduction, convection and radiation, it is
therefore possible to try to lose heat via evaporation (sweating or panting). Heat stress has
major negative consequences for the welfare and health of the animal, for example because
dehydration occurs and because the animal experiences stress because it cannot properly
dissipate the heat. Also, the pH balance of the blood can be disturbed because the CO: level
decreases, and muscle breakdown can occur. Ultimately, heat stress can even lead to death.
The ambient temperature at which heat stress occurs depends on the animal species, but also
on the age, color and health of the animal. In addition, the relative humidity and other conditions
such as wind speed and solar radiation play a role. The upper critical temperature will probably
be lower in stressful conditions (e.g. transport) than under 'normal’ conditions, because stress
occurs at the same time, and the animals have fewer options for lowering their temperature
through behaviour (e.g. moving further away from peers, lying down, drinking more and
exercising less). That is why it is important to keep a close eye on animals during transport, so
that heat stress can be prevented, or at least noticed in time.

Technical Report / Welfare / Year 4 Page 2 of 42



Summit

IP <——Cold Stress———> < Heat Stress>»
Thermoneutral F

zone —> =

E

2

o

5

(]

N

Warm

HP

HEAT PRODUCTION

€—— Regulatory———>

Death from cold

LOW €—— ENVIRONMENTAL TEMPERATURE ——> HIGH

Figure 1: Figure of Thermoneutral zone, Heat and Cold stress — UCT = upper critical
temperature, LCT= lower critical temperature, HP= Heat production

Genotype of modern pigs

Nowadays, modern pig genotypes are far more affected by heat stress than their predecessors.
Studies of pig heat and moisture production, Brown-Brandl et al. (2003), have shown that
modern new genetic lines of pigs produce nearly 20% more than then their counterparts in the
early 1980s. It's a trend that is likely to have continued in the years since these studies have
been conducted. It’s believed that since the 1980’s the heat production is around 30% higher.

Why is heat stress such an issue in pig rearing?

The way that other animals loose heat is by using their inbuilt evaporative cooling system, In
that system the two most important tools for the maintenance of body temperature are sweating
and panting. For pigs this is more difficult. They have relatively small lungs and do not sweat.
Due to these physiological limitations and their relatively thick subcutaneous fat, pigs are prone
to heat stress. There are two main methods that pigs use to reduce the effects of heat stress:
increasing heat output and decreasing body heat production. Pigs will try to get rid of heat by
increasing their body's contact with the floor and lying down. Increased breathing, or panting,
increases airflow and evaporation of water from the lungs, giving off extra heat. Pigs reduce the
amount of body heat generated by taking up less feed, reducing activity and drinking more
water. These adjustments happen at varying temperatures because there are many factors
that influence how a pig perceives a change in the ambient temperature. Some of the factors
influencing the wind chill include airspeed, humidity, group size, surface temperature and
materials used. Respiratory rate Increased breathing (panting or panting) is the first and one of
the most obvious signs of heat stress. The respiratory rate is a good indicator of heat stress
because it increases exponentially as the temperature rises above the animals' comfort zone.
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If pigs have a respiration above 50 breaths per minute at rest, this is indicative of heat stress. If
the heat stress continues, pigs can become ill or even face death. Due to taking in excessive
amounts of water (which increases the loss of electrolytes) and accumulates acids produced
within the body (causing a loss of acid/base balance). This may eventually result in diarrhoea
or death in severe cases.

What does current research say about heat stress?

A recent study performed by Pearce et al. (2013) examined the intestinal structure of pigs when
exposed to heat stress. This research showed when exposing pigs to 35°C for 24 hours the
intestinal defence function was significantly damaged and also increased plasma endotoxin
levels. Also this study showed that pigs exposed to heat stress even as little as two to six hours
have comprised intestinal defence systems, this provides opportunities for infection as
pathogenic bacteria can invade the body more easily. This means that heat stress can not only
result in a loss of appetite but can also create secondary infections if secondary conditions are
poor.

How does heat stress affect the performance of the individual pig?

Bigger pigs are more prone to heat stress and the reduction in growth performance is greater
than for smaller pigs. Figure 1 shows the magnitude of performance loss in 25, 50 and 75
kilogram (kg) pigs when ambient temperature was increased from 14°C to 35°C. Average daily
gain (ADG) starts decreasing when 75kg pigs were exposed to temperatures above 23°C, while
for 25kg pigs ADG starts to decrease when exposed to temperatures above 27°C.
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Figure 2: Effect of ambient temperature on the average daily gain of grower-finisher pigs
Figure 2 shows critical temperatures at various body weights — this information can be used

as an index for the temperature management of different sheds housing varying age groups
of pigs.
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Figure 3: Body weight has a significant effect on the critical temperature for average daily feed
intake (ADFI) and average daily gain (ADG).

Heat stress is a combination of temperature and humidity.

Ambient temperature and humidity combined contributes to heat stress. When humidity is high
pigs develop heat stress at much lower temperatures. A decision tool that can be used to
determine the stress factor is an index chart (Figure 3) made by the lowa State University. This
can be used for the implementation of management strategies to avoid heat stress. The chart
shows that an average humidity of 30% coupled with temperatures higher than 28°C will
significantly affect intestinal health and performance of grower-finisher pigs.

Temperature and Humidity Stress Index for Growing-Finishing Swine

Relative Humidity %
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Figure 4: This chart for heat stress combines the effects of both temperature and relative
humidity to provide classification as alert, danger and emergency zones for grower-finisher

pigs
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2. Addressing the Challenge

Follow the weather forecast

It is important to keep an eye on the weather forecast. Daily observation of the pigs' behaviour
can tell you the most about the most appropriate heat stress management. Planning strategies
to protect the company from high temperatures and recognizing the symptoms of heat stress
are crucial to prevent heat stress situations.

Be prepared and check equipment:

e Housing
First, it is important that the stable is well insulated. Supply of cooled air is of course beneficial
for the house temperature. In the farrowing pen, take the piglet's nest into account. High
temperatures of the piglet nest are unfavourable for farrowing sows. Therefore try to seal the
nests as much as possible, so that the piglets have a warm nest and the sow has a cooler
environment.

e Ventilation system

Before the temperature really rises, it is important to check all material related to the
ventilation system. The main components are thermostat, fans and air intakes. Cleaning the
air intakes and fans is important to ensure that they work properly and to prevent the spread
of dust and micro-organisms in the stables. Rapid air movement above the pigs increases
the loss of heat. In mechanically ventilated houses, the exchange of air must be increased in
warm weather. That way you can remove the moist air from the house. Table 1 shows the
ventilation standards for different weather conditions. Ventilation can be controlled through
portable micromanometers.

Animal Cold Warm
Weather Weather
Sow in the farrowing pen 35-50 200-250
Fattening pig (<55kg) 11-15 50-90
Fattening pig (<slaughter weight) 18-20 90-130
Sows 25-31 150-180
Boar 20-31 90-150

Table 1: Ventilation standards for different weather conditions (m3/h)

¢ Feeding strategies

Pigs will reduce feed intake when the temperature rises above the ideal range to reduce the
amount of heat generated by digestion. Therefore, in the summer, the feed should be
formulated in such a way that it is more energy-rich, in order to meet the nutritional needs of
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the animals. One of the best ways to achieve this is to add fat to the feed and increase the
concentration of other nutrients. Adding extra fat reduces the amount of heat generated during
digestion, while increasing the concentration of other nutrients helps ensure that daily needs are
met, even if feed intake decreases. Other feed strategies that help to reduce the negative
effects of the reduced feed intake include decreasing the crude protein content by using
synthetic amino acids, adding water to the dry feed (this provides additional work) or feeding
the animals with liquid feed. If access to food is not unlimited, the animals should be fed during
the cooler times of the day (early morning and late evening, or at night).

e Water supply

When pigs suffer from heat stress, the daily water intake increases by up to six times the
amount they would absorb at optimal temperatures. It is important for pigs to have access to
good quality water. Drinking water systems must be properly adjusted and work properly. There
must be sufficient nipples / containers and the animals must have sufficient access to it. It is
important to remember that good quality fresh water should always be available.

Animal Water/animal/ | Pigs/nipple Min. Flow rate
day (litre/minute)

Sow in the farrowing pen 30 N/A 3.5

Piglets in weaning pen 3.5 10 1.1

Fattening pig (<55kg) 11.5 12-15 1.9

Fattening pig (<slaughter 19 12-15 2.5

weight)

Sows 23 12-15 3.5

Table 2 shows the standards for the water intake per pig per day, the number of pigs per nipple
and the minimum flow rates. Electrolytes can optionally be added to the water.

e Activity

Muscle activity is required for every move a pig makes. As a result of this activity, energy
consumption and heat production increase. Therefore, pigs in a warm environment will reduce
activity to minimize heat production. In some cases - because the pigs also get up to urinate
less often - this can lead to (worsening) urinary tract infections, which can lead to fertility
problems in sows.

e Transport

The transport of pigs from the farm to the slaughterhouse is the most important point of
attention if there is a risk of heat stress. The risks are especially increased if both the
temperature and the humidity are high. The following measures, recommended during hot
summer days, will help keep the animals cooler and help ensure safe transportation to the
slaughterhouse.
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o Adjustthe loading process and the density of the pigs during transport by transporting fewer
pigs per freight
Load and unload smoothly to prevent heat build-up in the truck
Wet the animals for 5 to 10 minutes during or after loading if the temperature is above 29
°C. Do not make the animals too wet, to prevent the build-up of extra moisture;

o Use alarge drop of spray and avoid pouring large amounts of cold waterover superheated
animals to avoid shock and death

o Plan the route well to avoid serious (traffic jam) problems.

3. EU PiG Best Practice

In total, 13 best practices were scored.

In order to identify the top five best practices across all the EU PiG regions a number of criteria
were used, which enabled an assessment of the effectiveness of the collected practices to
match the specific challenge. The following set of criteria have been scored for each practice:

- Excellence/Technical Quality

o Clarity of the practice being proposed;

o Soundness of the concept;

o Knowledge exchange potential from the proposed practice;

o Scientific and/or technical evidence supporting the proposed practice.

- Impact

o The extent to which the practice addresses the challenges pointed out by the Regional
Pig Innovation Groups (RPIGs);
Clear/obvious benefits/relevance to the industry;
Impact on cost of production on farm and/or provide added value to the farming
business or economy;

o The extent to which the proposed practice would result in enhanced technical expertise

within the industry e.g. commercial exploitation, generation of new skills and/or
attracting new entrants in to the industry;

- Exploitation/Probability of Success

(@)

The relevance of the practice to each Member State (MS) or pig producing
region/system;

Timeframes for uptake and realisation of benefits from implementation of the proposed
practice are reasonable;

Level of innovation according to the Technology Readiness Level (TRL);

The extent to which there are clear opportunities for the industry to implement the
practice/innovation;

Degree of development/adaptation of the practice to production systems of more than
one MS.
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- Innovation
o How innovative is the best practice?

Scores had to be in the range of 0-5 (to the nearest full number). When an evaluator identified
significant shortcomings, this was reflected by a lower score for the criterion concerned. The
guidelines for scoring are shown below (no half scores could be used).

0 The practice cannot be assessed due to missing or incomplete
information.

1 - Poor The practice is inadequately described, or there are serious inherent
weaknesses.

2 — Fair The practice broadly addresses the criterion, but there are significant
weaknesses.

3 -Good The practice addresses the criterion well, but a number of

shortcomings are present.

4 — Very Good The practice addresses the criterion very well, but a small number of
shortcomings are present.

5 — Excellent The practice successfully addresses all relevant aspects of the
criterion. Any shortcomings are minor.

The selection of the top five best practices followed the procedure described below:

1. All members of the Thematic Group (TG) received all relevant information on the
candidate good practices that were submitted to EU PiG.

2. The TG members scored all the candidates for the above-mentioned criteria.

3. The average score for each of the three criteria was calculated for the score that were
provided by the TG members.

4. A final score was calculated for each of the applications as the average of the mean
scores of the four main criteria.

5. The applications with the top five overall scores were proposed as candidate best
practices.

4. Results and Discussion

4.1. Validation of the top five best practices

The following top 5 best practices within the challenge of “Solutions for Heat Stress”
have been selected by the thematic group:
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Title of best practice Country

High Pressure Fogging The Netherlands
PAD-Cooling The Netherlands
Use of Showers and Thermographic Cameras to Detect Heat | Spain

Stress

Fresh Air for Hot Days Austria

Farm 5.0 Spain

High Pressure Fogging — The Netherlands

The aim of the system is to reduce climate risks in the house to achieve an optimal
climate for the pigs. High pressure fog to lower the temperature in the hot summer
months, so that heat stress can be prevented. Relatively low costs of €12 per sow and
€2 per finishing pig. In extreme weather from 36 to 40 °C you will have less dead animals
because you can lower the temperature of the incoming air with about 6 °C. Things to
do better next time: Better calculate the right amount of fog, replace some for a smaller
nipple. And a little less ventilation. AlImost every barn can be provided with high- pressure
cooling.

In the range of 28 to 36 degrees you make it cooler and allow animals to keep their feed intake
and stay more vital. As a result, sows farrow about 0.8 more piglets in the next litter. Furthermore,
growth is about 50 grams per day higher and feed conversion 0.1 lower if they have less heat
stress. Last year it was 40 °C for two days. If this innovation had not been present,
approximately 2 to 5% of the pigs would have died.
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EU PiG evaluation of the idea

Pigs cannot sweat and experience heat stress during hot summer days. Spraying water in the
room leads to high relative humidity and dirty pens, so that’s not the ideal solution. Moistening
the incoming fresh air outside the house cools the air because the water evaporates and cools
the air before it enters the building. The smaller the droplets the better the process works, so
high pressure producing a fog is important. An ordinary sprinkler system will not do.
Temperature drops of 5 — 10°C are common for these systems. The input for the system
consists of water and electricity, so the whole process can be environmentally friendly and is
easy to install, even in existing buildings. The indoor relative humidity is hardly increased and
the temperature drops significantly. This is a very positive from animal welfare point of view as
well as production. This is the main reason for the high score from the welfare group.

PAD-Cooling - The Netherlands

The risk of heat stress increases with high outside temperatures. Heat stress occurs when high
temperatures and high humidity prevent an animal from regulating its own body temperature.

This system uses cooling units that cool the incoming air using water that flows through a
synthetic pad installed in front of the air inlet.

The guide price for the system excluding assembly can be calculated for a farm with 3000
finishing pigs or 600 sows with approximately € 1,50 per finishing pig place or € 4,50 per sow
place.

A major benefit of this cooling method is its capability to cool air efficiently, coupled with
extremely low energy consumption. In the summer, the temperature in the sow shed was
reduced by up to 7°C.

In the construction already take into account the possibility of building in PAD-cooling.

Last year we had 4% mortality of sows. This is very low, especially considering last year's
summer (40 degrees). The number of returnees has strongly decreased. On days above 30
degrees outside, the sows remain active and have no problem with the heat. They also just
keep on eating and drinking. In short, the heat stress is gone. For workers it is also a much
more pleasant workingclimate.
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EU PiG evaluation of the idea

Pigs cannot sweat and experience heat stress during hot summer days. This system is
basically very simple. The water is recycled and only the evaporated water is supplemented.
The water evaporates from a grid with a large surface. The running costs are limited and the
indoor relative humidity is only slightly increased. However in existing buildings it's more difficult
to install the panels, because they require some space in the fresh air inlet. In new buildings
it's easier to plan some space for the system.

Use of Showers and Thermographic Cameras to Detect Heat Stress -
Spain

In Spain most pig companies use a vertical integrated system. Therefore problems can be
tackled at different stages of the production chain. The problem we faced was having animals
with high temperatures before slaughter. This resulted in animal welfare deterioration as well
as meat quality problems. Therefore, it was decided to optimize the lairage pens, installing
thermographic cameras and point cloud cameras at the gate of the lairage pens. The cameras
detect body temperature and dirtiness, and allow to adjust the shower regime/time adjusted to
each batch. We implemented this system with the assistance of a technological centre of
artificial vision and it took 1 year. Animal welfare was improved thanks to the reduction of heat
stress; carcass contamination was reduced, meat quality improved and PSE incidence
reduced. The main benefits to the environment would be the optimization and reduction of the
water consumption.

The system reduces the PSE incidence by 30%. The system reduces the water consumption.
The installation of the cameras together with the adjustment of the facilities and the showers
costed around 10.000 euros. It is necessary to connect the showers with the information
collected by the cameras in order to regulate the shower time required for each batch. We
estimate that we receive 20cts/pig.
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EU PiG evaluation of the idea

Body temperature is an important physiological indicator in the whole process of pig breeding.
Temperature measurement is also an effective way of assisting in disease diagnosis, pig health
monitoring and control of heat stress. In the conventional way of measuring body temperature,
a mercury column is used to obtain the rectal temperature. However, this is not practical to
implement on farms or slaughterhouses as a preventive tool for heat stress. At present, other
tools like thermographic cameras are being explored, and it is quite likely that in the future it
will be a useful tool. These type of measurement is in line with the needs of the pig industry to
transform and update automation, and supports the concept of smart agriculture as a proper
way of increasing animal welfare.

In particular this practice combines the use of the data provided by thermographic cameras with
the use of showers to cool down pigs when it is detected that they may be under heat stress.
At present, it is under an experimental phase at the slaughterhouse, in which the collection of
data is easier. However, the fact that the thermographic cameras are every day easier to
integrate into mobile devices or other cheaper and more accessible technologies for farmers,
envisages that in the near future it can become a very interesting development. Further
research will be needed to fine tune the systems, and the integration of data.

Fresh Air for Hot Days — Austria

We installed a geothermal ventilation system (earth-air heat exchange tubes). The system
consists of tubes that run underground (at 2m depth) and precondition the temperature of the
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air before it enters the Building. It reduces the energy required to heat or cool the building.
Next to it, in summer we offer to the piglets an additional source of water in small cups.

We implemented it during the construction works for the new building by removing the soil
under the buildings. The constructions took almost 2 weeks.

The system improves animal welfare and environmental sustainability. During the hot summer
days, sows can enjoy naturally fresh air. This leads to increased food intake in the summer.

Producers can easily implement this system by consulting a company that is specialised in
geothermal plants. A limit could be the characteristic of the soil. Soil that is rich in clay is an
advantage. Most cost-effective solution: include this work to the construction of new buildings.

e Better food intake in summer, average daily weight gain increase of 15%.
e Return to heat rate decreased.

e Time to slaughter is shorter.

e Costs: 20 euros/finishing pig for the installation.

e Better finishing pig performances, improved animal welfare and overall reduced energy
costs.

EU PiG evaluation of the idea

It saves energy and is better for the animals. Characteristics of the soil and groundwater level
are determining factors for the implementation of the practice. Being sustainable is better not
only for the environment, but also for the animals and the humans too. Life quality improved also
for workers.

With ground channel ventilation, fresh air enters the central corridor, directly from outside or
from ground pipes in a channel under the animals' lying area. Here the air is distributed over
the depth of the department. Here passes the air through grilles or an air inlet slit into the section
and then flows over the front loft partition into the loft. Ventilation via an underground air inlet
has a number of advantages: Incoming air is cooled in summer and air is heated in winter. Day
and night fluctuations are also levelled.
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The fresh air first reaches the animals before mixing with the stable air. This is effective
ventilation. The ventilation standards can then be set approximately 30% lower. Energy
savings through less ventilation and less heating (through conditioning effect).

It's a nice and good solution for lowering the heat stress for pigs.
Farm 5.0 - Spain.

The objective of our Project Farm 5.0 is to digitalize the farm, so that we can take more
advantage of all data collected by the equipment. Data from different monitoring systems is
integrated. Amongst these systems, we have installed probes to measure ammonia and COg,
to measure air quality and to control ventilation and automated extractors of semi-forced
ventilation. Coolings are used for climatisation. All environmental parameters are telematically
controlled, and interconnected to provide warning data which can be controlled on devices
such as the mobile. Data which the farms generates are in the cloud and can be accessed by
technicians or veterinarians, or farmers from anywhere with internet access. In this way, we
have reduced the time of intervention in front of any problematic issue. We can reduce heat
stress by a better control of farm environment.

The equipment cost may be around 3.500 euros, and internet has also an annual cost.
However, by improving air quality we expect to reduce the number of days that pigs need to
get the slaughter weight and the veterinary and treatment costs. Therefore, the investment
should be compensated by these improvements in productivity.

The technology is not difficult to implement if farms have possibility to access internet. It is
accessible for any farmer.

EU PiG evaluation of the idea

The idea of using precision farming as a tool to improve animal welfare has been recently
investigated by several EU Projects (All-Smart-Pigs, EU PLF), and will be a main topic for a new
H2020 coordinated project. Precision farming cannot fully substitute proper farmer skills, but
can help to support farmers’ decisions on when intervention is required and can make an
increased level of automatization of some processes feasible. At present, technology is
becoming more readily available and challenges that remain to be solved include becoming
price-effective for farmers and being robust enough to work properly in on-farm conditions.
Monitoring of temperature, humidity on a real time basis on farms can certainly help improve
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and prevent situations of heat stress, by using objective measures to control the inside
environment of the farm (to control equipment of ventilation, temperature...). Precision farming
may also reduce some time consuming tasks, thus, increasing farmers’ well-being and allowing
farmers to allocate their time to tasks which need to be conducted by trained stockpeople.

4.2. Cost and benefit analysis of the EU PiG Ambassador

Best practice called ‘High-pressure fogging’ from the Netherlands was chosen as EU
PiG ambassador 2020 for the challenge ‘Solutions for heat stress’. The farmer introduced
a high- pressure fogging system to lower the temperature in the hot summer months, so that
heat stress can be prevented. The farmer has 3 fogging pumps for 440 sows (selling yearly ca.
3600 piglets and 9400 finishers). The costs and benefits of this system have been analysed
taken into account the estimated changes in performance parameters being result of
introduction of the system. We included also reported costs and benefits observed by the
farmer. Basing on the real farm data and calculations with the Interpig model the following
parameters of the farm has been assumed:

Benefits:

e In high temperature period cooling allows animals to keep their feed and stay fitter. As a
result, they give about 0.8 more piglets in the next litter. Furthermore, growth of finishers
is about 50 grams higher and feed conversion 0.1 lower, if they have less heat stress.

e |If this innovation had not been present, approximately 2 to 5% of sows and finishers would
have died in the hottest months.

Costs:

e Each fogging pump use 800-900 kW a year each. For the whole farm the energy costs
increase by ca. € 300.

e The investment including installing the system was €18.000. Life cycle of the system is
expected to be 10 years.

e Maintenance requires pumping the water out of the system before winter. Control and
boiling of the sprinklers once a year. In total 1 day of additional work per year is needed (€
300).

Based on these assumptions variable production costs after implementation of best-practice
decreased by 2,3% as per kg of hot slaughter weight (or decreased by 2,3% as recalculated
per piglet produced). Decrease was also observed in case of fixed costs by 2,4% as per kg
of hot slaughter weight (or decreased by 2,1% as recalculated per piglet produced). As result,
the total costs were lower by 2,3% as per kg of meat (or 2,3% as per piglet). The economic
impact of the improvement represents also an increase of sales income due to increased
production by 1 finisher/sow/year.
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4.3. Expert Analysis

The experts agree with the advantages of the high pressure fogging system to cool the air in
pig houses. This is both beneficial for animal welfare and for economy, but also farm staff will
benefit from improved working conditions. The efficiency of this system in decreasing the
temperature depends on the outside temperature and humidity level. Such a system allows the
animals to better face high temperature and enhance the technical results. The reduction of
feed conversion ratio (- 0.1), higher daily gain (50g/d) and 0.8 more weaners per litter are an
estimation made by the farmer and depends directly on the number of days and animals
affected by hot temperatures, which will vary a lot between countries and years. However we
agree on the positive result of this investment.

Spraying water in the incoming air is the simplest system that can be implemented on farm.
The system is placed on the general air supply of the building or at the air entrance of each
room, which is less expensive than spraying water in the room, and better for animal welfare
point of view. There is no need to modify the interior equipment of the rooms (fans). Attention
must be paid to the sprinkler to obtain small droplets and to the water cleanliness in order to
prevent sprinklers clogging.

4.4. Conclusions and Advice to Industry

Air cooling systems of this type are available in many countries. They are particularly suitable
for existing buildings and benefit both animals and staff working on farms. It is a preventive
equipment that limits the effects of heat waves and greatly improves animal welfare. It allows a
more significant decrease in temperature for all the animals than simple adaptations based on
air speed.

If the system uses water from a well rather than from the distribution network, it is necessary to
use filters to promote the proper functioning of the system.

5. The Future

The issue of managing high temperatures will become crucial in livestock farming in all
countries. The implementation of equipment to reduce temperatures on farms will become
essential for animal welfare. Animals at the end of the fattening period and sows are particularly
concerned. The design of buildings and the space available for the animals must evolve to
allow the animals to adapt to these temperatures. Robust and efficient air cooling systems
should be integrated into the design of new buildings.
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Challenge: Strategies for Dealing with
Piglets from Hyperprolific Sows

Introduction

In this technical report an overview is provided of good practices that are successfully applied
in pig farms in Europe. Pig farmers and farm advisors can use this report to know more about
how good practices have been implemented on the farms and what challenges these practices
are able to tackle. This fourth -year report on the theme “Animal Welfare” deals with the
challenge of Strategies for dealing with piglets from hyperprolific sows. The use of hyperprolific
sow lines has increased litter size considerably in the last three decades. Nowadays, in some
countries litters can reach up to 18- 20 piglets being a major challenge for the sow's physiology
during pregnancy, parturition and lactation. The increased number of piglets born per litter
prolongs sensibly the duration of farrowing, decreases the piglets’ average weight at birth and
their vitality, increases the competition for colostrum intake and can affect negatively piglets’
survival.

This technical report highlights solutions developed and used by some European farmers.

1. The Background to the Challenge

Litter size has steadily increased in the European pig production during the last three decades
(Baumgartner, 2012; Kemp, Da Silva, & Soede, 2018). Only during the period from 1990 to 2010,
litter size is on average increased from 11 to 14 piglets born per sow per litter, with some
countries reaching an average of 16 piglets (Baumgartner, 2012). Nowadays, when raising
hyperprolific sow lines, it is not uncommon to have litters up to 18-20 piglets (Bjorkman,
Oliviero, Rajala-Schultz, Soede, & Peltoniemi, 2017; Kemp et al., 2018; Kobek Thorsen,
Aagaard Schild, Rangstrup- Christensen, Bilde, & Juul Pedersen, 2017). This increasing
number of piglets, however, presents challenges for both the sow and the piglets.

On the one hand, this increasing number of piglets is a major challenge for the sow physiology
during pregnancy, at parturition and during lactation. There is a negative correlation between
the number of pig foetuses and the growth of the individual foetuses; similarly, a high number
of foetuses is connected with reduced uterine blood flow per foetus (Pere & Etienne, 2000).
This reduced utero- placental blood flow and/or angiogenesis may be associated with a
pathologic condition known as intrauterine growth retardation (IUGR) (Reynolds et al., 2006).
In hyperprolific sows, lack of space in the uterus has also been indicated to be a main reason
for reduced foetal growth (Vallet, McNeel, Miles, & Freking, 2014; Vonnahme, Wilson, & Ford,
2002). In late pregnancy, foetal weight decreases linearly from the utero-tubal junction (smaller
uterine lumen diameter) towards the cervix (Che et al., 2016). Moreover, several studies have
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indicated a correlation between an increase in parturition duration and litter size. Longer
parturition times have an effect on the welfare of the sow and on piglet survival. A longer
parturition time means an increased exposition to a painful procedure, and a higher risk of
inflammation of the uterus and risk for retained placentas (Bjorkman et al., 2017; Ison, Jarvis,
Hall, Ashworth, & Rutherford, 2018; Kaiser et al., 2018). Large litters are difficult to manage
also during lactation, because sows can have on average 14-16 teats (Labroue, Caugant,
Ligonesche, & Gaudré, 2001); however, not all teats may be active. Andersen, Nevdal, and Bge
(2011) suggest that without manipulation of litter size and without human help, the number of
piglets a sow is able to successfully wean is no more than 10 to 11.

Large litters have a direct impact also on piglets at birth. The higher is the number of piglet born
in a litter, the lower is the piglet birthweight and the higher is the variation in piglet birthweight
within the litter (Akdag, Arslan, & Demir, 2009; Beaulieu, Aalhus, Williams, & Patience, 2010;
Matheson, Walling, & Edwards, 2018; Quesnel, Brossard, Valancogne, & Quiniou, 2008; Smit
et al., 2013). A greater number of piglets born than the available teats at the sow's udder, a
lower birthweight and a greater birthweight variation all increase the piglets’ competition for
colostrum intake (Declerck, Sarrazin, Dewulf, & Maes, 2017). Similarly, lower birthweight and
long farrowing duration are associated with lower piglet vitality at birth, which can delay the
access to the udder (Hoy, Lutter, Wahner, & Puppe, 1994; Islas-Fabila et al., 2018). In large
litters, an increased number of piglets born with signs of intrauterine growth retardation (IUGR)
is also reported. These piglets have an extremely lower birthweight and lower vitality (Amdi et
al., 2013; Matheson et al., 2018). A reduced colostrum intake in the first 24 hr of life has
negative effects on the piglet survival (Devillers, Le Dividich, & Prunier, 2011).

Therefore, if the use of hyperprolific sows is to be maintained as breeding strategy in pig
production, there is a need to implement strategies to guarantee welfare and sustainability
(adequate performance).

2. Addressing the Challenge

For all the reasons previously explained, it is extremely important to adopt strategies to
overcome the problems associated with the use of hyperprolific sows. The strategies may focus
on feeding of the gestating or lactating sow, supplementation of piglets, proper fostering
strategies or management of an optimized housing and environment. Genetics can play a role
too on improving piglet robustness and probability of survival.

On one hand, pre-farrowing feeding strategies have been said to be relevant to increase piglet
weight, to ensure more rapid farrowing and reduce the rate of stillborn piglets. Feeding
strategies (i.e. energy supply, time from feeding until onset of farrowing, feed composition....)
are also important to boost the colostrum production of sows and a key to improve survival and
vitality of newborn piglets. Many studies reported that specific essential fatty acids (conjugated
linolenic, pinolenic and oleic acids) supplemented in gestating and lactating diets can improve
sow colostrum immunoglobulins, piglet performance, average daily gain and weaning weight
(Bontempo et al., 2004; Corino, Pastorelli, Rosi, Bontempo, & Rossi, 2009; Hasan et al., 2018;
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Yao et al., 2012). Feeding strategy of the lactating sow, specially focusing on a rapid recovery
of feed intake after parturition and an adequate utilization of nutrients such as nitrogen and
amino acids for milk production, are also very relevant.

On the other hand, all those actions taken to guarantee piglet survival, especially during the first
days when piglets are at a higher risk of being crushed by the sow, may have a positive effect.
In the udder high-competitive conditions piglets with low birthweight or with signs of IUGR,
should have additional support in order to get access to adequate amount of high quality
colostrum. In order to minimize the sibling competition for colostrum intake, one of the
strategies is to split the litter into two groups. The heavier and stronger piglets are kept in the
creep area or in a separate box, allowing the smaller piglets to suckle for 60-90 min; then, the
groups are switched, and the procedure is repeated as many times within 12—-16 hr from the
beginning of farrowing. In the case of small piglets and/or [IUGR piglets, which are still not able
to suckle successfully, assisted suckling should also be considered. Taking into account that
these smaller piglets have difficulties to suckle from big teats, the smallest functioning teats
should be preferred when assisting suckling. In order to provide the best passive immunity,
when possible, the procedure of split and assisted suckling should be effectively operated
within the first 6 hr from the beginning of parturition, when the colostrum immunoglobulin
content is at the maximum (Oliveiro et al., 2018). It has to be pointed out that fostering after
colostrum intake is a common practice in hyperprolific sow farms, with nurse sows required,
because the number of piglets per sow is higher to the numbers of functional teats. Therefore,
all those strategies to determine piglet vitality, weight and its need to be supplemented are
extremely important, to support also the fostering strategies (one step or two step).

The optimization of the farrowing pen in terms of providing protection to the piglets to reduce
the risk of being overlain, but also a warm and dry climate and proper access to the udder.
Additionally the pen needs to be designed to fulfil the behavioural needs of both piglet and sow
(in terms of exploratory and nesting behaviour), to provide a hygienic environment and to
facilitate the caretakers interventions.

(4) Finally, genetics has been said to play a role also on piglet survival. Research also suggests
that piglet survival can be improved genetically either through direct selection for survival or by
selection for related traits (i.e. maternal genetic effects on the mother’s potential to provide
optimal conditions for piglet survival). There are several alternative genetic strategies that may
therefore play a role in mitigating some of the negative welfare outcomes of litter size
(Rutherford et al.,2011; 2013). The direct effect of piglet survival tends to be less heritable than
the maternal effect under indoor conditions (Lund et al 2002; Arango et al 2006; Su et al 2008;
Kapell et al 2011). Moreover, there are negative genetic correlations between direct genetic
and maternal genetic effects (Arango et al 2006; Su et al 2008; Roehe et al 2010; Kapell et al
2011). Selection for overall survival in the pre- weaning period has the advantage that the trait
is easy to record and has a relatively high prevalence. Heritabilities of overall survival are low
(Grandinson et al 2002; Arango et al 2006; Strange 2011) and those for specific individual
causes such as stillbirth or crushing, tend to be even lower (Grandinson et al 2002; Hellbrugge
et al 2008; Strange 2011), suggesting that selection for overall mortality will yield a higher
genetic response than selection for underlying mortality traits.
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3. EU PiG Best Practice

In total, 24 best practices were scored.

In order to identify the top five best practices across all the EU PiG regions a number of criteria
were used, which enabled an assessment of the effectiveness of the collected practices to
match the specific challenge. The following set of criteria have been scored for each practice:

- Excellence/Technical Quality

o Clarity of the practice being proposed;

o Soundness of the concept;

o Knowledge exchange potential from the proposed practice;

o Scientific and/or technical evidence supporting the proposed practice.

- Impact

o The extent to which the practice addresses the challenges pointed out by the Regional
Pig Innovation Groups (RPIGs);
Clear/obvious benefits/relevance to the industry;
Impact on cost of production on farm and/or provide added value to the farming
business or economy;

o The extent to which the proposed practice would result in enhanced technical expertise

within the industry e.g. commercial exploitation, generation of new skills and/or
attracting new entrants in to the industry;

- Exploitation/Probability of Success

o The relevance of the practice to each Member State (MS) or pig producing
region/system;

o Timeframes for uptake and realisation of benefits from implementation of the proposed
practice are reasonable;
Level of innovation according to the Technology Readiness Level (TRL);
The extent to which there are clear opportunities for the industry to implement the
practice/innovation;

o Degree of development/adaptation of the practice to production systems of more than
one MS.

- Innovation
o How innovative is the best practice?

Scores had to be in the range of 0-5 (to the nearest full number). When an evaluator identified
significant shortcomings, this was reflected by a lower score for the criterion concerned. The
guidelines for scoring are shown below (no half scores could be used).
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The practice cannot be assessed due to missing or incomplete

information.

1 - Poor The practice is inadequately described, or there are serious inherent
weaknesses.

2 - Fair The practice broadly addresses the criterion, but there are significant
weaknesses.

3 - Good The practice addresses the criterion well, but a number of shortcomings

are present.

4 — Very Good The practice addresses the criterion very well, but a small number of

shortcomings are present.

5 — Excellent The practice successfully addresses all relevant aspects of the

criterion. Any shortcomings are minor.

The selection of the top five best practices followed the procedure described below:

1.

All members of the Thematic Group (TG) received all relevant information on the
candidate good practices that were submitted to EU PiG.

The TG members scored all the candidates for the above-mentioned criteria.

The average score for each of the three criteria was calculated for the score that were
provided by the TG members.

A final score was calculated for each of the applications as the average of the mean
scores of the four main criteria.

The applications with the top five overall scores were proposed as candidate best
practices.
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4. Results and Discussion
4.1. Validation of the Top Five Best Practices

The following top 5 best practices within the challenge of “Strategies for Dealing with
Piglets from Hyperprolific Sows” have been selected by the thematic group:

Title of best practice Country

Piglet Colostrum Strategies Spain

Critical Control Points Denmark

The Alternating Sow The Netherlands
OptiZucht — Improvement of Litter Qualty Traits and Austria

Sow’s Maternal Ability in Large White Sows in Austria

Implementing KALINAT Approach to Fully Promote the France
Hyperprolificacy of Sows

Piglet Colostrum Srategies - Spain

The farm applies a piglet handling measure during the first hours of life, specifically targeting a
proper colostrum intake: a wooden box of self-construction is placed at the heated area and
the piglets are separated into two different groups according to their size/weight: the smaller
animals are separated from the larger ones to avoid competition, and allow them the
opportunity for colostrum intake. Pigs remain one hour in the box and then groups are
swapped. There is one box for every 5 sows. This handling measure is carried out during the
piglets’ first day of life, every hour. It allows piglets to access colostrum, which results in a
reduction of starvation and mortality. In addition, placing the box on the heating area allows
piglets to rapidly learn the location of the warm comfort zone to rest on. A future improvement
would be to have “fixed” boxes, instead of moveable ones. In addition, we would place a lid
and a light inside the box to improve the piglets’ comfort.

This handling practice is easy to implement. However, it requires more farmer’s dedication as
the group location has to be changed every 1-2 hours during the first day. The sows farrow
38.97 piglets per year. However, the handling of the sow nutrition is also an important factor
affecting performance. The cost of the wooden boxes construction is very low. They can be
built by the farmers themselves. The most important cost is the labour time: 1 hour/day for
every 3 SOws.
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EU PiG evaluation of the idea

The use of split nursing to assist colostrum intake is a useful and very important strategy to
enhance the robustness of piglets and its possibilities to survive, by ensuring that piglets are
able to receive the necessary amount of colostrum (basic to achieve the IgG and immunity).
This practice also allows piglets to be robust enough to cope with cross-fostering and the
establishment of hierarchies. This is a quite straightforward and easy practice to implement
in many farms, although it is labour intense and requires skilled personnel. The practice could
be completed with other measurements on piglet vitality (weight...) and collection of more
data which could help to improve the overall strategy and ensure higher success rates.

Critical Control Points - Denmark

The aim is to ensure that critical points in management routines are followed. With this aim to
follow strict procedures on critical points it was decided to implement the management
strategy “we say what we do and do what we say” - a culture where procedures are followed
strictly (creating nurse sows, etc.). Only the most important points have been described in
writing in order not to have too much paper work.

For the critical points it is essential to follow the procedures. Whenever something needs to
change it is discussed in the group of employees. The decision to change or keep a procedure
must be followed by all. And it will not be changed back again unless the entire group of
employees has been involved in the discussion.

Recording photos of good practices as well is situations where there is room for improvement
is used for on farm training sessions — always with a positive mind-set. If you do not know
why you should do it - you will forget. It does not cost extra to apply this — it is a management
routine and the hours spent would have been spent anyway.
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The overall numbers are:

Liveborn: 19.2

Weaned pigs per sow per year 40.0-40.6

Lactation length is 28 days

Total piglet mortality (still born + dead in the farrowing unit) is 17-18 percent.

It is difficult to estimate the effect of the good practice because they have always done things
like this. It is estimated that the gain is approximately 1-2 pigs per sow per year gained on
increased survival of piglets.

EU PiG evaluation of the idea

The management of hyperprolific sows requires a lot of know-how and attention to the animals
to ensure the survival of a maximum number of piglets and the continuation of the sows' career
in good conditions.

The methods proposed here are not specific to the management of hyperprolific sows; these
are good management methods to be recommended for all farms, especially those with a
many employees. Indeed, each member of the working group has his own perception of the
animals and the work with animals, which may lead to different practices in their day to day
work. The implementation and monitoring of procedures is important for the transmission of
information between people, especially for new employees; it secures production, guides
which interventions to be carried out and makes it possible to objectify the results with regard
to the practices implemented, and when new practices are implemented. Discussions on
these practices make it possible to question their interest and to collectively progress in their
implementation. It also allows trust among employees. The implementation of this
management method generates time spent on paperwork, which must be reduced as much
as possible, as it is described in this proposal. It might be possible to design digital tools to
simplify that part.

The Alternating Sow — The Netherlands

Sows produce more and more piglets per litter through breeding and development, so the
number of weaned piglets per litter also grows annually. However, the downside of these top
results is that part of the piglet rearing takes place without a mother, based on artificial milk.
This leads to a poor development of these piglets and a higher piglet mortality. Not with Sjef
van den Nieuwelaar, he invented the system with the alternating sow. This means that one
sow suckles two litters. With the system one litter stays with the sow during the day, the other
litter can do that at night. Sjef developed this system together with Manon Houben, at that
time veterinarian at PorQ, resulting in much lower piglet mortality. The litter that does not lie
with the sow is at that moment in a switch box at the end of the feeding alley, where they have
access to artificial milk. The big advantage of this is that all piglets grow on mother milk, so
they are healthier and it's an alternative to (forbidden) zinc oxide use.

It costs the pig farmer one and a half to two minutes each time to change the day and night
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group. During the total farrowing period, people are working on this for five quarters of an
hour. This does require an extra pen for housing the alternating litter. Less costs in purchasing
artificial milk, and due to more piglets per sow the cost price per pigletis 10% lower. The body
condition of the sows remains good and results in higher birth weights in the next litter.

EU PiG evaluation of the idea

The innovation describes a good compromise between rearing part of the litters permanently
on milk replacer without mother and leaving all the piglets with their mother, leading to a high
mortality. This innovation emphasizes the importance of the stockmanship and care in piglet
survival. The classic system is alternate suckling within the pen and locking a part of the litter
only for a few hours in the first day(s) of their life. On this farm the system is continued during
the full lactation, saving piglets’ lives and preparing them for solid feed intake and digestion
towards weaning. As stated this has the potential of a better health after weaning with less
need for antibiotics or zinc oxide. However more and more sow farmers prefer a smaller litter
with a higher birth weight (similar litter weight). Every piglet its own teat would be the ideal.

OptiZucht — Improvement of Litter Quality Traits and Sow’s Maternal
Ability in Large White Sows in Austria - Austria

We had too low birth weights with a higher variation in individual birth weight, high piglet
losses during the suckling period and also problems with milk fever in the sow herd.

We participated in the project “OptiZucht”, where we collected data on individual birth weight
of piglets, variation of birth weight and we assed litter vitality. Besides we changed the feeding
technology in the farrowing unit.

We started to document the birth weight from the new born piglets for 1.5 years. All the data
were collected in the programme “OptiZucht”.

However, we use the information to adjust the feeding system regarding litter weight and
number of piglets and we start to select for high litter quality where we focus on homogenous
individual birth weight and vital piglets. In addition, we analyse our diets on a regular base to
make sure to provide all required nutrients to the milking sows.

¢ Change of feeding of the suckling sows to at least 3 meals per day.

e Piglets weaned per sow: +1.0 (wean one piglet more per litter and sow)

e Piglet losses are already decreasing as well as the frequency of milk fever in our herd.
We do not need veterinarian treatment that often anymore.

e Labour time per sow has changed little — we need a little more time for weighing and
documentation but we save time in the area of treatment.

e Lower veterinary costs due to fewer milk fever cases and less early piglet diarrhoea.

e The weighing equipment was paid by the breeding organization. The costs of the new
feeding system were approx. €15.000.
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e We can gain better prices for vital and healthy gilts.

EU PiG evaluation of the idea

The proposed technique is based on individual piglet weighing to assess litter heterogeneity
and on observation of piglet vitality. The homogeneity of piglets at farrowing is related to litter
size and depends mainly on the quality of the ovaries at the time of ovulation: a sow in good
body condition, which has not drawn too much from her reserves during lactation, is required.
Improving feed intake through a higher number of meals and providing food according animals
need are essential and complementary to other litter and lactation management techniques.
Piglet vitality depends on birth weight and again, sow feeding behaviour, combined with
farrowing monitoring and interventions in favor of sucking for small piglets are favourable
factors for the vitality of newborn piglets.

Individual measurement and observation of the animals are prerequisites for progress towards
better piglet survival. Adjustments can then be proposed to promote good sow lactation and
potentially limit the use of adoptions and their measured effectiveness. In that example, the
recommendation is about sow feeding in lactation period; there are no elements in the
description indicating example of other type of advice. Nevertheless, this technique is widely
available in otherfarms.

Implementing KALINAT Approach to Fully Promote the
Hyperprolificacy of Sows - France

Target average weight: for each category of sow prolificacy and parity, an average piglet
weight to target is calculated in order to guarantee the maximum survival of piglet. This Target
average weight comes from a huge database from farmers who have weighed all the piglets
at birth for several years.

The farmer records the litter’s piglets average birth weight of each sows & calculates the ratio
between this value and the Target weight. This ratio is called Kalinat index. A kalinat index
over 1 is an indicator of a good quality birth piglet.

The farmer had some sows (24%) with a bad Kalinat index, so after weaning he gathered
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these sows, and for them, he increased the quantity of feed during gestating period and until
birth.

Weighing of litters at birth is integrated into the usual care practices and does not take more
time except the notation of the weight on the sow card. He also identifies by color marker the
smallest piglets to reinforce their monitoring during lactation period.

The implementation of the KALINAT approach led to 180g increase in the average birth
weight of piglets from sows with a low Kalinat index, thereby reducing the rate of losses under
the mother : reduction of the rate of losses on liveborns by 2.6% in absolute value, ie + 0.41
weaned / litter (2018 reference versus 2019 reference).

The proportion of sows with a low Kalinat index decreased from 24% to 19%.

A stability of the average birth weight was also observed even if the prolificacy increased
sharply (passage from 15.1 total births to 16.48 total births from 2017 to 2019) which should
have led to a decrease in average weight.

The economic impact of the improvement (reduction in liveborn losses) represents an increase
of 1 pig produced / sow / year, i.e. a positive change in gross margin of € 24,000 at the farm
level (360 sows present)

The economic gains linked to the lesser presence of small piglets in the weaning phase have
not been evaluated but are also significant.

- Farmer WEIghS all Iltters at blrth
during the “care” for plglets

Another example of a piglet care trolley
with built-in scale for litter weighing
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EU PiG evaluation of the idea

One of the key point of piglet survival is their birth weight. The proposal is based on an
important database that allows the farmer evaluating the performances of his sows against
targeted performances calculated from the database. He may thus identify which sows are
performing less than the prevision and may adapt management for these particular sows, for
example by providing more food in the following cycle of production. The interest of this
system also lies in the fact that it is a collective tool that could be used as a support systems
for training or farmers group discussions. Furthermore, it is an evolutive process; every
progress in litter birth weight is taken into account in the database and contribute to more
precise targeted weight; It also affect the mean expected litter weight, towards higher birth
weight.

4.2. Cost and Benefit Analysis of the EU PiG Ambassador

Best practice ‘Implementing KALINAT approach to fully promote the hyperprolificacy
of sows’ from France was chosen as EU PiG ambassador 2020 for the challenge
‘Strategies for dealing with piglets from hyper prolific sows’. The farmer introduced a
KALINAT index approach, where for each category of sow prolificacy and parity, an average
piglet weight to target is calculated in order to guarantee the maximum survival of piglets. In
case of sows with a low Kalinatindex the farmer increases the quantity of feed (150 g/d) during
gestating period and until birth. The costs and benefits of this system have been analysed
taken into account the estimated changes in performance parameters being result of
introduction of the system. We included also reported costs and benefits observed by the
farmer. Basing on the real farm data and calculations with the Interpig model the following
parameters of the farm has been assumed:

Benefits:

e The implementation of the KALINAT approach led to 180g increase in the average birth
weight of piglets from sows with a low Kalinat index, thereby reducing the mortality rate by
crushing: reduction of the rate of losses on liveborns by 2.6% (percent points) (level of
2019 compared to 2018). The economic gains linked to the lesser presence of small piglets
in the weaning phase have not been evaluated by the farmer, but are also significant. We
assumed a decrease of mortality rate by 0.5 percent point). The economic impact of the
improvement represents an increase of 1 piglet produced / sow / year.

e The proportion of sows with a low Kalinat index decreased from 24% to 19%.

Costs:

e Weighing of litters at birth is integrated into the usual care practices and does not take
more time except the notation of the weight on the sow card. The farmer also identifies by
colour pencil the smallest piglets to reinforce their monitoring during lactation period. No
extra costs were calculated.

Technical Report / Health / Year 4 Page 29 of 34



e The sows with low KALINAT index receive extra feed during gestation (+ 150 g feed per
day in average = +15 kg for the whole gestation), which makes an additional feed
cost of 7.90€/sow/year. Knowing that ca. 20% of sows receive this supplement, the average
additional cost of sow feeding is therefore € 1.60 /sow present / year.

Based on these assumptions variable production costs after implementation of best-practice
decreased by 2.3% as per piglet sold, mainly due to the higher piglet production per sow per
year. Decrease was also observed in case of fixed costs by 2.8% as per piglet due to lower
mortality rate. As result, the total costs were lower by 2.4%. The economic impact of the
improvement represents an increase of income due to one more piglet produced / sow / year.

4.3. Expert Analysis

The experts agree on the positive effect of registering average birth weights per litter and
increase the feed level in sows with low birth weight litters. From scientific literature it is known
that heavier litters with less variation in birth weight have a lower mortality risk. The costs of a
scale and some additional labour are relatively limited. The benefits are not really clear,
because the improvement of the performance is a combination of genetic improvement,
nutrition and management. A thorough comparison would give half of the sows with a low
KALINAT index additional feed and the other half not and compare the birth weights in the
next litter. A question that arises is if this can also be predicted by the body condition of the
sows. A 180 gram higher birth weight is a huge effect and you can wonder if the feeding
management or distribution of the feed among the sows is optimal. The farmer now gives
the sows with a low KALINAT index additional feed, but when the effect diminishes after some
years he could also decide to take other management measures. Such as using the best sows
to breed the next generation of sows or replace the worst sows sooner by gilts. Recording of
individual piglet weights instead of litter weights could result in even betterimprovement of the
management. The most positive point is that the farmer records data and acts on the outcomes
of the analysis. This is an example for other pig farmers to analyse existing data or that can be
collected in an easy way across whole Europe. Analyse the data and create an action plan is
often a very fruitful investment on a pig farm. Of course an evaluation after a certain period is
necessary.

4.4. Conclusions and Advice to Industry

The advocate on the challenge of hyperprolific sow is a perfect example of a farmer that
registers data, makes an action plan and evaluates the results. It's possible to do this
individually without a management information system, but the help of an advisor and a data
management system would be very helpful. Some focal points:

Data storage and analysis preferably in a management information system
Support of an advisor is often beneficial
Technology (scale) should fit easily in the working routine

Working on the topic with a group of farmers can be stimulating
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More management measures than just feeding level are possible

5. The Future

The farmer now uses a kind of benchmark, an average, from a large dataset. It is likely that
the target should be higher and the optimal birth weight should be based on scientific work.
However the biggest steps can be taken with the basic situation as the KALINAT system as
an example seems to be. On a longer term RFID tags suitable for young piglets can enable
recording of individual weights. Not only at birth, but also at weaning and around 25 kg. This
will result in much more knowledge of the best management measures not only in the
farrowing pen, but also in the group with pregnant sows.

The farm size will continue to increase and the amount of data, manually as well as
automatically collected, will increase. An experienced advisor can support pig farmers in an
efficient way. This working routine with use of data often results in an improved performance
and the benefits will be higher than the costs.
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