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Best Practice Guide - Optimal Housing for Livestock

| PROLOGUE |

This guide is written as part of the DISARM project
‘Disseminating Innovative Solutions for Antibiotic
Resistance Management’, funded by the European
Union's Horizon 2020 research and innovation
programme under grant agreement 817591.

The DISARM project aims to reduce antibiotic
resistance through a focus on disease prevention and
animal health, thereby reducing the need for antibiotic
use. DISARM has a wide range of resources available
via our website and YouTube channel. We also have
a vibrant and knowledgeable community within our
Facebook discussion group (we welcome you to join,
simply click this link and answer some short questions
to gain access), and wider social media channels:
Twitter, Facebook, Linkedin.

DISARM also promotes the multi-actor approach —
different people (farmers, veterinarians, nutritionists
and other advisors) working together towards improved
animal health and farm performance. If you want to
find out more about this, check out our toolbox to get
started!

This guide was based on the information that was
gathered during the DISARM project; it should not be
considered as a complete reference book. It gives a
useful overview with links to practical videos, abstracts,
articles, testimonies etc., to facilitate good practices.
Not all recommmendations will be applicable or suitable
foryour farm and any interventions should be discussed
with your farm advisor(s).

This project has received funding from the European Union’s Horizon 2020 Research and Innovation Programme
under grant agreement no. 817591. The contents of this publication are the sole responsibility of the DISARM
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This guide is one of the 10 Best Practice guides
made during the DISARM project. The 10 guides
all have the goal to inform you about a specific
topic in order to reduce the antimicrobial use in
the livestock industry.

The other DISARM Best Practice guides can be
found here.
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project and do not necessarily reflect the opinion of the European Union.

Coordinated by Partners

DISCLAIMER

While all reasonable efforts have been taken by the author to ensure the validity of this Best Practice Guide, the DISARM project team and funding agency accept no
liability for any loss or damage stemming from reliance upon this document. Use this document at your own risk, and please consult your veterinarian and/or advisor(s)

to ensure the actions you wish to pursue suit your farm.

www.disarmproject.eu
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INTRODUCTION ‘

This guide aims to inform you about best practices to
optimize housing in livestock to improve animal health
and thereby reduce antimicrobial use.

The topic of housing concerns several subjects:
@ The housing system
@ The environment
@® Group management

To optimize housing, facilities can be upgraded
to improve animal health and to reduce stress. The
environment should also be considered, such as the
climate and pen enrichment.

Having attention to group management ensures
appropriate social contact whilst minimizing the risk of
injuries and diseases.

Optimal housing leads to healthy and less stressed
animals thereby reducing the need for antibiotic
treatments.

The optimal housing strategies in this guide all
have positive effects on animal health. For example,
this study showed that optimal housing conditions
were found to have a positive effect on various
sow reproduction and piglet health performance
parameters.

Optimal housing conditions were among others
defined as: closed type of farms, housing recently
weaned sows to be inseminated in a separate unit from
the gestation unit, and the use of open box housing
systems for pregnant sows.

An additional benefit of the optimal housing
strategies is often reduced costs: through easier and
more efficient management, and/or less mortality and
treatments.

www.disarmproject.eu

HOW TO OPTIMIZE THE
HOUSING SYSTEM?

HOW TO ASSESS
HOUSING?

How farm animals are housed is very farm specific. Still,
we work with the same principles to optimize housing.
Think about:

@® Stocking density

® Provision of feed and water

® Bedding material

@® Ventilation and climate

Health assessments are made to assess the health
and welfare of farm animals and are strongly influenced
by housing elements. Some examples are described
below.

@ Sheep - this checklist and French information booklet
@ Poultry —this French guide (in French) about the first
10 days of the life of a broiler and this Dutch resource

(in Dutch) about the first week of the life of a broiler

@ Dairy — These videos about optimal housing for the
milking herd and calves offer a checklist to assess
housing conditions and this short text outlines
health recommendations regarding the welfare of
young dairy animals.

| Production systems

Preliminary considerations in choosing a production
system

1. Location: when choosing the land, it is essential
that it meets a series of conditions that allow us
to reduce the cost of construction or the cost of
services. The availability of water, electricity, good
access, and the nature of the land are some of the
points to consider. Another element to consider
is the distance from neighbors: other farms and
human centers.

2. Orientation:thisisafactor thatis directly related to
climate. Good orientation is of great importance in
open-air housing where, in addition to maximum
sunshine in summer, protection from prevailing
and cold winds must be guaranteed.

3. Layout of buildings: the different buildings that
make up the livestock farm must be positioned to
facilitate the movement of the livestock, workers
and biosecurity.

Extensive

An extensive way of pig farming is shown in this video.
In the UK, a dairy farmer successfully works with an
autumn block calving system making it possible to calve
outdoors, as shown in this video. The near to calving
cows are bought in from the calving field once a day
for an extra feed. This alleviates any metabolic issues,
such as milk fever associated with a lack of adequate
fibre in the diet. The farmers also make sure the cows
get a fresh patch of grass every day and where they laid
the day before is fenced off. This helps keep the cows
clean and avoids any build-up of bugs that could cause
mastitis around calving. When the cows are grazing,
they come in for milking at their own pace and are foot
bathed daily with Formalin. In winter, all the cows are
brought in due to poor weather conditions.

“By investing in a new building, problems with
mastitis and stillbirth were eliminated due to
extra space for monitoring and providing care
to nursing ewes” - French sheep farmer



https://www.sciencedirect.com/science/article/abs/pii/S0167587718303908
https://disarmproject.eu/wp-content/uploads/2021/09/Idele_2020_Checklist-Sheepfold.pdf
https://idele.fr/?eID=cmis_download&oID=workspace://SpacesStore/5d181f32-1d59-4e3b-bb3f-82d0cd126b7f
https://www.itavi.asso.fr/download/9461
https://www.knmvd.nl/app/uploads/2022/03/170329-richtlijn-opzet-vleeskuikens-definitief.pdf
https://www.youtube.com/watch?v=ewukHQ96ffk&ab_channel=DISARMProject
https://www.youtube.com/watch?v=YjdBXy1v_wI&ab_channel=DISARMProject
https://disarmproject.eu/resources/health-management-and-welfare-of-young-dairy-animals-impact-on-antibiotic-use/
https://www.youtube.com/watch?v=b02TbSsUN2w&t=1s
https://www.youtube.com/watch?v=ssM5IRLRq0M&ab_channel=InnovationforAgriculture

Best Practice Guide - Optimal Hotjsing for Livestock

Intensive
An example of a new intensive dairy production system
is shown in this Facebook video.

And here is another Facebook video about how to
organise the dairy herd in limited space.

Building materials/systems/flooring

www.disarmproject.eu

transport. This type of housing has helped this farmer
toreduce diarrhoea in calves alongside other measures.

The calving pen is one of the most important areas
when it comes to limiting the spread of infection in the
herd. Therefore, in this video some recommendations
are shared to design the calving pen.

Building materials and flooring can be chosen to
facilitate easy management and sanitation for disease
control.

Air quality
Tocombat pathogensinthestable,aspray system could
be implemented in the farm. The spray is a biological
agent that consists of a wide range of selected micro-
organisms. These micro-organisms attach themselves
to the core of the contamination, which can be seenasa
layer of bonded dust on surfaces. The air remains and is
considerably fresh. The spraying system can be applied
in all kinds of sectors. Field experience: improved animal
health, less use of antibiotics, increased job satisfaction
and improved technical result.

See the DISARM video about the automatic spray
system of Animal Life Plus here.

Clean surfaces
Besides treating the air, the surfaces can also be
addressed. Surfaces can be coated. This creates a
seam-less and pore-free environment. Pathogens no
longer get the chance to build up in the cracks and
holes on surfaces. The coating is easier and faster to
clean and disinfect than concrete and saves water.

See the DISARM video about Coating surfaces in
poultry, pig and dairy farms here.

More information about cleaning and disinfection
can be found in the DISARM Best Practice Guide

Internal Biosecurity.

Animal pens
Next, we turn to the most important farm element: the
pen. For farrowing sows, pens are being adapted for
improved animal welfare. The Balance Floor is a pen
with a movable floor, preventing piglets from being
crushed (-80%) or getting injured by the mother. As
soon as the sow stands up, she hits three sensors and
the movable floor on which the sow stands is raised
approximately 20 cm (using cylinders). The piglets
cannot climb on this plateau during the first week of
life, which is the most critical phase. As soon as the sow
lies down the floor gradually descends and the risk of
crushing injuring/killing the piglets is reduced. See it in
action here (video WUR explains concept).

There is also a nice example from the dairy sector. A
dairy farmer from the UK has designed and installed
a novel calf pen consisting of a metal framework
with a Jourdain locking yoke front and tailor-made
side slots, which allow the insertion of polycarbonate
side partitions. This can be seen in_this video. The
polycarbonate side partitions can be removed and
inserted quickly and easily, allowing flexibility in
pen size and therefore number of calves per pen.
Additionally, the polycarbonate partition is very easy for
the farmer to steam clean, saving time and improving
the effectivity of the cleaning and disinfection process.

In_this video, a dairy farmer shares his good
experiences with individual plastic calf pens for
housing calves outdoors. These are easy to clean and to

HOW TO OPTIMIZE THE
ENVIRONMENT?

The wellbeing of livestock requires a holistic approach
to management. Among others,animals should be kept
clean, dry and warm to prevent all kinds of diseases. For
example, this UK merino wool producer houses their
sheep in wet weather, limiting damage to the fleece,
which is the farm'’s main product. The sheds are large,
airy, with plenty of bedding and space in the pens.

| Temperature

Animals have a specific temperature range within
which they are comfortable and able to perform
optimally.

Cold stress
To avoid cold stress in cattle in winter, prevent the
freezing of water and increase the amount of (high-
energy) feed, and use dry bedding to combat increased
humidity due to condensation within the shed. Read
more here or watch this video about the influence of
low temperature in dairy cows.

Newborn calves will feel cold below 10°C. It is
important to provide calves with enough bedding to
nest in and it is worth considering calf jackets as seen
here Optimising calf health - Managing respiratory
disease.

Heat stress
A cow can suffer from heat stress above 21°C. To prevent
this, dairy farmers should not feed at the hottest time
of the day, according to the Gezondheidsdienst voor
Dieren (NL).

To keep the feed tasty and fresh, it is advisable to
provide fresh feed several times a day (at least twice)
and to (mechanically) ventilate the barn well over the
feed alley.

To prevent rumen acidosis, which occurs more often
in heat, a buffer can be added in consultation with the
feed supplier to maintain the acidity level in the rumen.

Bring the cows inside at the hottest time of the day
and make sure there is unlimited water available.

Clean cubicles are also necessary in hot weather.
Bacteria in cubicles thrive in the heat and grow
exponentially. There is then an increased risk of
Kiebsiella mastitis so it is essential to clean the cubicles
more often.

Because piglets and sows have different thermal
comfort levels, it is necessary to design two
“environments” in the same room. Air should be ideally
ventilated trough a false ceiling to distribute new air
evenly through the room, this also allows the air to
be preheated. In case of the piglets, the most highly
recommended heating method is a nest with an electric
plate and a self-adjusting light source. In this way, the
sow area will remain at the correct (cooler) temperature.



https://www.facebook.com/dragos.birtoiu/videos/1679216082253020/
http://www.facebook.com/
alexandros.mavrommatis/videos/pcb.5104832998881
00/10212807144251862
https://disarmproject.eu/resources/automatic-spray-system-of-animal-life-plus/
https://www.youtube.com/watch?v=l8eByqC8aHE&t=4s&ab_channel=DISARMProject
https://disarmproject.eu/resources/coating-surfaces-in-poultry-pig-and-dairy-farms-more-info/
https://www.youtube.com/watch?v=LX07F7turyg&ab_channel=DISARMProject
https://disarmproject.eu/resources/internal-biosecurity-best-practice-guide/
https://disarmproject.eu/resources/internal-biosecurity-best-practice-guide/
https://disarmproject.eu/resources/innovative-farrowing-box-balance-floor-to-decrease-piglet-mortality/
https://youtu.be/3CaSmlHKOws
https://disarmproject.eu/resources/improving-calf-housing-with-polycarbonate-calf-pen-sections/
https://disarmproject.eu/resources/improving-calf-housing-with-polycarbonate-calf-pen-sections/
https://www.youtube.com/watch?v=94EkmhIrLWU&feature=emb_title
https://www.youtube.com/watch?v=tNAmy19joYg&ab_channel=DISARMProject
https://www.seges.tv/video/37605654/protection-from-infection-the?fbclid=IwAR1J0ib5ph6jCwfqCofGrVjKcuVvRzS80BIskH0i2RhU7ETBBJK47QQmtAo
https://disarmproject.eu/resources/sheep-wellbeing-a-holistic-approach-to-management/
https://disarmproject.eu/resources/the-influence-of-low-temperature-on-dairy-cows/
https://disarmproject.eu/resources/the-influence-of-low-temperature-on-dairy-cows/
https://www.youtube.com/watch?v=2uRk-nsjCjA&ab_channel=DISARMProject
https://www.youtube.com/watch?v=T9-WuO_VilA&ab_channel=InnovationforAgriculture
https://www.youtube.com/watch?v=T9-WuO_VilA&ab_channel=InnovationforAgriculture
https://www.nieuweoogst.nl/nieuws/2020/05/19/bij-hitte-vaker-voeren-en-boxen-schoonmaken
https://www.nieuweoogst.nl/nieuws/2020/05/19/bij-hitte-vaker-voeren-en-boxen-schoonmaken
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ITAVI in France have modelled the heat production of
broilers to update reference conditions for more optimal
climate control and thermal design of broiler houses.

Ventilation |

Adequate ventilation and heating are key to prevent
(respiratory) diseases. The accommodation should have
a low level of air movement, so animals do not get cold,
but enough to replace stale, contaminated air within
the shed with fresh air from outside.

Systems of control of air quality

of the building and the force of the wind. The cooler
air from the outside enters the interior of the building,

to the outside by means of the chimney effect or the
wind effect.

Forced or dynamic ventilation systems consist of
reducing the air inlets and extracting the air from the

the facades opposite the air inlet.

Natural or static ventilation systems are based on the
temperature difference between the outside and inside

mixes with the warmer air of lower density and escapes

interior by means of extractors placed on the ridge or on

In calf pens, adding spaced cladding to walls to
provide greater airflow is one solution, or mechanical
ventilation is another option, as seen in this video
Designing buildings to improve calf health. This farmer
was very pleased with the positive-pressure ventilation
tube installed in her purpose-built calf shed, which
removed stale air, helped reduce levels of pneumonia,
subsequent treatments, and mortality. See more here.

Bedding |

How cows benefit the most from the good properties
of sand is explained in this video.

In the UK a high yielding herd also experienced
sand as bedding as positive. It has resulted in a drop
in environmental mastitis caused by E. coli and Strep.
Uberis, as shown in this video.

Air quality |

Bedding conditions, combined with limited ventilation,
can affect atmospheric ammonia concentration,
which above a critical value (25 ppm) negatively affects
animal health, welfare and production. Good practices
to reduce the atmospheric ammonia concentration
are: having adequate ventilation, minimizing moisture
in bedding, replacing bedding material frequently, and
lowering stocking density.

Checkout thisvideo about optimal housing conditions
for sheep, including the importance of air quality.

Calf housing must have appropriate drainage - 1in
20 slope to drain urine away from beds. It should be
protocol to remove wet, soiled bedding and replace
with fresh, dry bedding. Reducing moisture from damp
beds helps lower the incidence of lung disease.

For fattening pigs, a manure belt underneath the
(slatted) floor — the ‘Kempfarm system’ - separates

urine from manure, decreasing the ammonia
production. The solid manure is removed twice a day.
This contributes to an optimal housing climate which
prevents lung problems.

For Broilers, the EU sets a limit of 3000ppm of carbon
dioxide (CO,) concentration not to be exceeded over
the entire duration of the flock. In an assessment of CO,
concentration sensors by ITAVI in France, only 3/5 of
those tested were suitable for continuous use in poultry
houses and the spatial variability of CO, concentrations
within a shed was an important factor.

Positioning the sensor 80cm from the ground
between the water pipettes and the feeders provided a
representative measure of CO, concentration atthestart
of the batch but underestimated the concentrations at
the end of the batch. Multiple sensors could be installed
for a more accurate picture, but if this is too expensive,
a correction can be applied at the control unit.

| Lighting

Correct lighting (measured in Lux) favours the normal
behaviour of animals and facilitates both the daily
handling and inspection of the animals. Lighting can
be natural, artificial or a combination of both. Lighting
can also affect production performance, as explained
in this video featuring a UK farmer running an all-year-
round housed dairy unit.

|Pen enrichment

Stress can reduce the ability of the immune system
to fight disease, increasing an animal’s susceptibility
to infection. Interventions that reduce stress may
have positive effects on an animal’'s immune system.
Pen enrichment provides animals with rewarding
physical and mental stimulation which can buffer the
effects of stressful situations and reduce abnormal
behaviours and associated injuries. For pigs, pen
enrichment needs to be edible, chewable, rootable and
degradable. According to this brochure (in Dutch),
straw, hay or lucerne loose on the floor are one of the
best pen enrichments. Enriched housing has been
shown to reduce disease susceptibility to PRRSV and A.
pleuropneumoniae in pigs.

The FeatherWel project offers recommmendations for
range and housing design to reduce the occurrence
of injurious pecking which can contribute to disease
outbreaks and high mortality in flocks. There has
also been increasing focus on the impacts of the
rearing environment on long-term behaviour,
health, and welfare of laying hens. Enriching the
rearing environments with physical, sensory, and
stimulatory additions can help to maximize the bird'’s
developmental potential.

Another example, comes from this UK wool producer
who provides toys for the sheep to interact and play
with when housed.



https://www.itavi.asso.fr/content/modelisation-horaire-des-productions-de-chaleur-et-de-dioxyde-de-carbone-en-elevage-de
https://www.itavi.asso.fr/content/mesurage-des-concentrations-en-dioxyde-de-carbone-en-batiment-poulets-de-chair
https://www.youtube.com/watch?v=94EkmhIrLWU&ab_channel=InnovationforAgriculture
https://disarmproject.eu/resources/preventing-and-treating-respiratory-disease-in-calves/
https://www.seges.tv/video/37605670/how-cows-benefit-the-most-from-the?fbclid=IwAR1IvMAQGMJI4dNoqAIvLZi7dXHteVHtl-Dg4UrtCOuOOmNkrFGkbCnsSwA
https://disarmproject.eu/resources/mastitis-reduction-in-an-indoor-housed-herd/
https://disarmproject.eu/resources/mastitis-reduction-in-an-indoor-housed-herd/
https://www.youtube.com/watch?v=vZQDBl_bGCI&ab_channel=InnovationforAgriculture
https://disarmproject.eu/resources/optimal-housing-conditions/
https://www.youtube.com/watch?v=oaFQJ0519xM&ab_channel=DISARMProject
https://disarmproject.eu/resources/preventing-and-treating-respiratory-disease-in-calves/
https://www.pigbusiness.nl/artikel/6503-investeren-omdat-het-beter-kan/
https://www.youtube.com/watch?v=mmN93_MCO5U
https://edepot.wur.nl/465079
https://www.featherwel.org/featherwel/rangehousing.html
https://www.sciencedirect.com/science/article/pii/S0032579119302822
https://www.sciencedirect.com/science/article/pii/S0032579119302822
https://disarmproject.eu/resources/sheep-wellbeing-a-holistic-approach-to-management/
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HOW TO OPTIMIZE

GROUP MANAGEMENT?

Effective management of animal groups ensures
animals have appropriate social contact whilst
minimising the risk of injuries and disease thereby
reducing the need for antibiotic treatments. The
opportunity to play and space to socialise with (or
avoid) certain group members are important aspects
of animal wellbeing.

When grouping animals, there should be adequate
space to avoid overcrowding. Ideally, stable groups
should be maintained — mixing animals from different
groups should be avoided and young animals should
be kept separately from older animals. Stockpersons
should also consider their walking routes to ensure
they move from young to older animals or change
footwear and protective clothing when it is necessary
to visit young animals after dealing with adult stock.

Stocking density

Stocking density influences animal health and spread
of disease. For example, in broilers reductions in bird
count or bird live weight mass per m? play an important
role in both productivity (better weight gain) and
disease incidence. In cows, one of the main causes of
diseases of the hoof are high stocking densities in the
stable. Reducing stocking density can reduce dirt build
up and disease pressure.

In_this French study, optimised conditions for a
prolonged wait of 24 hours in which birds were placed
in cases of lower stocking density, in a controlled
environment and with an empty space between each
crate to improve air circulation, had positive effects.
In chicks, they experiences less weight loss between
hatching and arrival at the farm and higher weights up
to 12 days of age.

Age group management

The mixture of animals from several origins in a new
environment can favour the accelerated emergence of
diseases, such as ecthyma, scabs on the feet, caseous
abscesses (CLA) and Kkeratitis in sheep, and hoof
diseases in cows.

Age group management can be improved by
introducing a ‘new animal’ category in the barn.
For example, in broiler farms eggs which have been
incubated for 18 days can be hatched directly on the
broiler farm with on-farm hatching. The concept
is available through different suppliers offering
specific systems (Nestborn®, One2Born® and X-treck
(Vencomatic)), varying in labour requirements, ease of
use and investment. This concept results in healthier
animals that are more resilient to disease pressure. See
the DISARM video about this concept here.

This study by Wageningen Livestock Research

compared traditional hatching systems to on-farm
hatching. Broilers that hatch in the barn are less
dependent on antibiotics, experiencing better health,
lower mortality and fewer foot sole lesions.

Read more about the performance of on-farm
hatched broilers in the DISARM Best Practice Guide
Young Stock Management.

www.disarmproject.eu

Another way of improving age group management
is by introducing pens that are easily adjustable in size.
This allows flexibility in the number of animals per pen.
An example can be seen in this video in calves. The
farmer groups 2-4 calves per pen, noting that this helps
to encourage the calves to feed, reduces stress and
avoids the negative effects of dominant bigger calves.
Managing groups of calves of similar sizes/ages would
otherwise be problematic in an all-year-round calving
herd.

| Walking routes

Using Standard Operating Procedures (SOPs) on farm
is an important tool to prevent pathogens (bacteria,
viruses) from moving around the farm and infecting
other animals. They allow you to review processes for
improvement and ensure all staff are following the
same protocol to the same standard. A good working
method goes beyond the use of a hygiene lock and
the supply and removal of animals. It is about the daily
routines. For each animal category or age group, try
to use separate clothing and materials, indicated by
different colours so there is no cross over. Clean and
disinfect hands and boots each time you leave an area
or stock group. Additionally, apply working systems so
that farm workers do not spread disease between age
groups or management groups. For example, build
pens so that employees can work from young animals
up to older animals without having to walk through
other areas or pens.

Changing your daily routine is a big step towards
minimizing the spread of disease. With a colour coding
system for equipment and structuring pens, housing
and facilities adequately, you can strive for the highest
possible health status and reduce disease transmission.
More information can be found in this video.

~ @@



https://www.itavi.asso.fr/content/maitrise-des-conditions-dambiance-pendant-une-attente-prolongee-du-poussin-dun-jour-au
https://disarmproject.eu/resources/on-farm-hatching-of-broiler-chicks-to-improve-broiler-welfare-health-and-performance-and-lower-the-need-for-antibiotics-in-broiler-production/
https://www.youtube.com/watch?v=t7nTH2PKeLg&ab_channel=DISARMProject
https://www.youtube.com/watch?v=t7nTH2PKeLg&ab_channel=DISARMProject
https://www.wur.nl/en/Research-Results/Research-Institutes/livestock-research/show-wlr/Better-health-in-chicks-hatched-in-barn.htm
https://disarmproject.eu/resources/precision-livestock-technologies-best-practice-guide/
https://www.youtube.com/watch?v=94EkmhIrLWU&feature=emb_title
https://disarmproject.eu/resources/optimization-of-working-method-in-poultry-pig-and-dairy-farms/
https://www.youtube.com/watch?v=U-WwbZ1QeYQ&t=10s
https://www.youtube.com/watch?v=U-WwbZ1QeYQ&t=10s
https://www.youtube.com/watch?v=Y0s4qKoY_rw&ab_channel=DISARMProject
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