











The performance of laying hens depends on a complex interplay
of genetics, nutrition, housing system, environmental and health
factors as well as management practices. Without structured data,
these relationships remain unclear, and decision making may turn
out biased. Benchmarking allows producers to:

Compare their results against industry standards

Identify strengths and weaknesses

Implement targeted improvements

Field data analysis goes a step further by enabling:

Early problem detection (e.g., feed intake, mortality)

Optimization of management strategies

Evidence-based decisions for long-term success

Recent benchmarking studies highlight the genetic potential of
LOHMANN breeds under diverse conditions across the globe.

Reaching over 500 eggs before 100 weeks is no longer a
milestone with livability as good as 94% and over 50 weeks
above 90% hen day production for LSL commercials.
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On the other hand, even LOHMANN BROWN birds are able
to reach over 500 eggs per hen housed in cage conditions,
even in hot climate regions where we balance good
management practices and hands-on technical service.
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Extending production to 100 or more
weeks showcases genetic robustness
and the potential for longer laying cycles.

We often see customers keeping single
cycles of 120 weeks getting close to
600 eggs per hen house in 2025.

When properly managed even more
eggs per hen housed are yet to come!
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Data from flocks hatched in 2020-2022 reveals that the following
factors significantly influence outcomes at different rates:
Housing system: open houses and climate controlled

Feed supplier: different suppliers lead to significant different
outcomes

Stocking density: normal ranges of birds per area should be
respected for enhanced pay off

Beak treatment: different approaches can have better results
Hatch season: linked to housing, it can be an effect playing
important role in egg production

Understanding these variables help producers fine-tune

management strategies and maximize profitability.

The interaction of these variables gives egg production a
finetuning tool to optimize the operation.

LOHMANN BREEDERS is pioneering the use of advanced analytics in
poultry production:

Artificial Intelligence and Machine Learning

Big Data and multivariate analysis

Ethical data handling (fully anonymized)

Our predictive models already achieve significant statistical
confidence.
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Conclusion

Benchmarking is more than comparison—it is a strategic instrument
for continuous improvement. Combined with robust data analysis, it
empowers producers to:

Measure - Analyze - Act
Reduce waste and improve efficiency

Adapt genetics to local conditions

Call to Action

Share your field data with us and help shape the future of
layer production.

Data = Insight = Results.
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15 Specialized
Varieties.

LOHMANN BREEDERS
is the company with
the highest diversity in
the layers portfolio.

White and brown,
LITE, CLASSIC, EXTRA,

TRADITION, SANDY, seleced |
for cage and cage-free: q
For every market "

the right egg for -

every management
the right hen -
It’s your choice!
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BREEDING FOR SUCCESS... TOGETHER LOHMANN
BREEDERS

It's the egg
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COCCIDIOSIS
VACCINATION

FIVE KEY POINTS
FOR EFFECTIVE
POST-VACCINATION
MANAGEMENT IN
CAGE-FREE SYSTEMS

Nick Van Benten

Commercial Technical

Project Manager

_ DNA-based vaccines*®.

With the rise of more cage-free systems
such as aviaries, coccidiosis has re-
emerged as a significant challenge. One
of the main reasons for its increased
prevalence in these systems is the
direct contact birds have with their own
manurel. This contact allows the parasite
to complete its lifecycle, enabling it to
reproduce and spread.

Vaccination is among others one
of the tools used to reduce clinical
signs and damage caused by Eimeria
species infections by stimulating the
development of immunity. The only
available vaccines are live (attenuated)
formulations containing sporulated
oocysts of different Eimeria species?
Ongoing research is aimed at developing
(recombinant) subunit vaccines® and




The administration methods vary and may include:

In-ovo vaccination in the hatchery
Coarse spray in the hatchery or in the rearing farm
Gel application in the hatchery or in the rearing farm

Via drinking water or spraying over feed in the rearing farm

Hatchery administration is generally preferred, as the
vaccine is evenly distributed, the application is early in live,
it stimulates natural preening behaviour for the intake of
the vaccine and the process requires minimal handling.

Both coarse spray and gel application methods
are effective, provided the correct vaccine dose is
applieds.

Unlike many other vaccines, managing the immunity
development is not over after proper administration. Post-
vaccination management is critical, as the attenuated
oocysts in the vaccine needs to be re-cycled, similar to a
natural infection, to trigger a strong and lasting immune
response.

In practical terms, the sporulated oocyst must first
infect the bird, replicate within the gut wall, and then
be shed through the faeces, where they are picked
up by other birds. Depending on the Eimeria species,
2 to 3 cycles (equivalent to 3 to 6 weeks) are typically
needed for full immunity to develop’.

Five key points for effective post-vaccination management in cage-free systems

Coccidiosis vaccination

/' BOULTRYNEWS




Five key points for effective post-vaccination management in cage-free systems

Coccidiosis vaccination

Crop filling?! Yes, really. While traditionally used to check whether
chicks have found feed and water during the first 24 hours after
placement, crop filling also correlates with key early performance
indicators such as the number of non-starters, early skeleton and
organ development and appetite formation®.

Nevertheless, a good start of chicks needs to be ensured to
develop protective immunity, it is also necessary to secure the
start of the cycles needed post-vaccination.

Manufacturers of live attenuated coccidiosis vaccines emphasize
that the sporulated oocysts in the vaccine are not immediately active
upon administration.

Instead, they must be mechanically ‘cracked’ open in the
gizzard, filled with feed, before they become biologically active
by releasing smaller eggs (sporocysts) and in the end infective
parasites (sporozoites)®™.

Post-hatch feed or other hatching supplements might
already facilitate this process. Once ‘cracked’, it takes
approximately 4 days for E. acervulina and up to 7 days
for E. necatrix before first oocyst shedding occurs via the
faeces.

If cracking does not occur within 6 to 8 hours post-
vaccination, the start of the cycle, and therefore the
development of immunity, can be delayed.

To ensure a strong and timely onset of immunity, crop filling
assessment can be combined with OPG (oocysts per gram of faeces)
monitoring.

OPG monitoring in a strict protocol of fresh faecal samples
post-vaccination is a method to confirm vaccine replication
within the flock, providing direct evidence that the first cycle
of oocyst shedding has taken place™®,
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Provided it is done correctly, OPG monitoring could offer
valuable insight into the events following vaccination and
the progress of immunity development. Together with crop
filling assessment, these practical tools enable farmers to
determine:

Whether cracking has taken place and the first cycle
has been started

The expected timeframe for the onset of protective
immunity

The extent to which the vaccine is recycling
throughout the flock

Whether immunity is being effectively established

In cage-free systems like aviaries, chicks typically have little to no
contact with their own faeces during the first weeks of life because
they are placed in pens in the system.

However, this contact is essential to initiate oocyst recycling,
which is required for building effective immunity after coccidiosis
vaccination.

To facilitate this as well as chick comfort, chick paper plays a critical
role. The material should™:

Be made of sturdy, hydrophobic material

(e.g. cardboard > 250 g/m? or plastic)

Keep faeces moist to support oocyst sporulation and viability

Cover at least 60 - 80% of the pen floor at placement

Ideally placed under the drinker lines, where humidity is higher
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Coccidiosis vaccination — Five key points for effective post-vaccination management in cage-free systems

As chicks grow and are moved to other pens, though not yet fully
accessing the entire system, move an equal amount of paper with
them, aiming for at least 40% coverage of the new area.

It is recommended to not remove any chick paper before 28
days post-vaccination, and at minimum, while birds remain
in pens. When the pens are opened and the birds have
access to the floor, the remaining chick paper can be put on
the floor to allow further uptake of oocysts.

Be sure to place the paper on the ground only once the birds have
access to it, and not too far before, to prevent it from drying out.
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Additionally, if the birds are vaccinated by spraying in the hatchery, the
paper used in the transport boxes should be placed in the pens as well

( ).

This ensures that all the sprayed vaccine that has not
reached a chick, could still be available, and any uncracked
oocysts from the vaccine that passed through the digestive
tract during transport can still be cracked after excretion
and contribute to immunity development.
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If, for any reason, the chick paper is already gone before the chicks
have access to the whole system, move them to the floor as fast
as possible. Or place new paper and manually apply fresh
faeces collected from the manure belt to support continued
oocyst intake.
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Once the vaccine has become effective and the first oocysts are
shed (typically after 4 to 7 days post-vaccination), they are not yet
infective.

To become effective, oocysts must undergo sporulation, a process
that depends on several environmental factors, most importantly
temperature, humidity and oxygen.

Recommended conditions for optimal sporulation include:

Chick paper temperature between 24 - 28 °C
Humidity on the level of the chick paper of 30 - 40%
Corresponding with an ambient air humidity of around 60 - 65%

While these parameters are essential, a practical approach focuses
on the freshness of the faeces. Ask yourself: Are the droppings on
the paper still moist, or have they already dried out?

Look at your papers in different pens and assess whether you
think the oocysts can survive.

In fresh faeces, oocyst can survive for up to 7 days, whether in
dried faeces, they may die off within a few hours.

To improve paper-level humidity, lightly sprinkle water using
a watering can or backpack sprayer, or slightly increase nipple
pressure to allow minimal dripping. Be cautious, since excessive
moisture can lead to wet chicks, health issues and rupturing
of the chick paper.
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Once oocysts have been shed and successfully sporulated, the
next critical step is their re-ingestion by the chicks to continue the
immunity-building cycle.

This re-uptake can be stimulated by encouraging natural pecking
behaviour toward chick paper and fresh faeces.

There are several practical strategies to support this:

Distribute feed directly on the chick paper for the first 10 - 12
days, as can be seen in . This not only ensures that
chicks can easily find feed but also increases the chance of
accidental ingestion of faeces containing sporulated oocysts.

Increase light intensity to make moist, shiny faeces more
attractive for pecking and to stimulate preening behaviour,
both of which promote oocyst intake.

Maintain a higher stocking density during the first 14 days of
30 - 60 birds per m2 After 15 days, this can be reduced to 15 -
30 birds per m2 A higher density encourages more movement
and interaction with the paper, increasing exposure to
oocysts.

Maintaining gut integrity and gut health is essential for effective
immunity development following coccidiosis vaccination. The
replication of vaccine oocysts takes place in the intestinal epithelial
cells (enterocytes), meaning that both gut health and integrity are
critical for initiating the immune response.

Various stressors can impair gut health, and as a result, hinder
vaccine performance. These include:

(Immunosuppressive) diseases

Mycotoxins

Cold or heat stress

Poor hygiene and biosecurity

Low-quality feed (e.g. >25% fines or nutritional imbalances)

Inadequate feeder or drinker space

Any of these factors can damage gut cells, limit oocyst replication,
and ultimately prevent the bird from building proper immunity.
Moreover, stressed birds often reduce their feed and water intake,
which directly lowers oocyst ingestion.

2025

Five key points for effective post-vaccination management in cage-free systems

Coccidiosis vaccination



Five key points for effective post-vaccination management in cage-free systems

Coccidiosis vaccination

TECHNICAL |

(1

LOHMANN
BREEDERS

Medical treatments, like some antibiotics (sulphonamides,
tetracyclines and spiramycin®®) and anticoccidial drugs'4, pose
a direct risk to vaccine efficacy due to their coccidiostatic or
coccidiocidal activity or immunosuppressive side effects®,

These drugs, as well as some water disinfectants (e.g.
chlorine), may alter the cycle of the vaccine or Kill
the oocysts of the vaccine, effectively blocking the
immunization process.

\/In conclusion, successful coccidiosis
vaccination in cage-free systems
depends not only on correct
administration but also on careful
post-vaccination management.

VKey points include ensuring early
vaccine uptake and activation,
supporting oocyst intake through
proper chick-paper use, optimizing
environmental control for sporulation,
stimulating chick behaviour that
facilitates re-ingestion of oocysts,
safeguarding gut health and avoiding
vaccine-interfering treatments.

v Together, these five key points provide
poultry farmers with the foundation
to build strong, long-lasting immunity
and protect their flocks against future
coccidiosis challenges!
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HATCHERY
CONTAMINATION

PRINCIPLES AND
PRACTICAL TIPS

Thomas Calil
Product Manager

Hatchery contamination can be one of the most serious
challenges for the entire production management, since the
hatchery is the main hub of the poultry industry, connecting
breeder farms to commercial farms.

Preventing contamination within a hatchery depends on
knowing 4 core principles:

Physical Protection

Knowing Your Enemy

Power, Temperature, Product, Lapse
Gas Diffusion
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The best way to prevent airborne contamination in a hatchery begins
with careful planning during the construction phase, including the
building to take advantage of prevailing winds and always following
the egg-to-chick flow in accordance with external airflow.

Once the hatchery is built, protective measures can still be
implemented, such as physical barriers, either natural (trees) or
man-made (walls).

Regardless of the hatchery’s orientation, it is essential to
maintain at least four separate flows and to avoid cross-
contamination at all costs — not only for personnel, but also for
equipment and especially ventilation.

Ventilation also helps to keep trays and baskets dry after cleaning
and disinfection, as this will ensure no re-contamination occurs. To
dry the room and equipment efficiently, set the ventilation system
to the lowest temperature it can maintain.

This will reduce water vapor in the air by condensation and
will make absolute humidity down by condensation out.

Immediately after washing, and before disinfection, place an air
heater blower aimed directly at the trays - never after disinfection,
as this could blow disinfectant off the trays and baskets.

This will evaporate the water, remove it from the tray and
basket surfaces, and allow the HVAC system to remove it from
the air.

Last but not least, in hot and humid summer conditions, avoid fresh
air intake, since it can carry far more water vapor than the desired
indoor climate (e.g., 25°C / 50% RH).

Even outside air at 40°C and 25% RH can bring in more water
than desired indoors.
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Another common source of contamination is ductwork for both
fresh and exhaust air.

We recommend minimizing the number of ducts over
machines and within the building, as these areas can become
dirty and damp over time, creating ideal conditions for
microbial growth, particularly mold.

N\

Instead of ducts, consider plenums large
enough for a person to stand and walk
through. Airspeed can easily be adjusted
in such plenums for proper distribution
across the different rooms in the hatchery.
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Knowing your enemy

Keeping the hygiene status of a hatchery is like an ongoing battle.
One of the most important things is to get to know your enemies i. e.
to understand exactly which microorganisms you are fighting.

In a hatchery, fungi (e.g., Aspergillus sp. and Cladosporium sp.)
and spores are more resistant than gram-negative bacteria
(E. coli, Pseudomonas, Proteus sp.) and gram-positive bacteria
(Staphylococcus sp.).

Identifying the specific microorganisms affecting your
hatchery’s health is essential before deciding on control

strategies. 8

'_

Today there are several widely adopted disinfectant molecules such 8

as quat ammonium, glutaraldehyde, and peracetic acid, all with &

good action against different types of bacteria and fungi. s

Some newer molecules have recently entered the market, %fl

such as Chloramine T, Anolytech, and ortho-phthalaldehyde. §

Whether these products are available in your country or not, e

the most important factor is to check their actual efficiency <

against the microorganism strains you are dealing with. E
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Gram positive bacteria

Enveloped virus

We therefore strongly recommend performing a
Minimum Inhibitory Concentration (MIC) test for every
new batch of disinfectants received in your hatchery.
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Hatchery Contamination — Principles and Practical Tips

Power refers to the application of physical force — by machine or
people — during cleaning. This might involve scrubbing a hatcher
wall, applying high-pressure water to a setter tray, or cleaning any
other surface that requires routine attention. Applying enough
power at the start of the cleaning process makes the following PTPL
steps easier — and the reverse is also true.

Today, numerous highly efficient machines can replace much
of the labor-intensive work involved in this process, and we
should consistently rely on these machines for the most
demanding hatchery tasks. In any cleaning procedure, power
should always be the first consideration.

Temperature is well known to improve cleaning, as hot water can
enhance chemical solubility,remove scale from surfacesand crevices,
and help with grease removal — particularly valuable in hatchers,
where yolk residues are among the most difficult contaminants to
remove.

However, a frequently overlooked factor is the growth
temperature range of microorganisms. Mesophiles — a group
of bacteria and fungi — grow best between ~15°C and 45°C,
with peak growth at 37-38°C. This is exactly the range in
which incubation occurs! These microorganisms have evolved
alongside poultry for millions of years, adapting to the same
optimal conditions.
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Product choice depends on the cleaning objective. Alkaline
detergents generally work better on organic matter, while acidic
detergents are more effective against mineral deposits (e. g. from
hard water). Nano-technology detergents — not yet available
everywhere — can remove protein and fat exceptionally well.

Foam is often preferred for cleaning because it makes
application visible, but bubble size matters: small bubbles cling
to surfaces, while large bubbles push detergent away.

Lapse refers to the contact time between detergent or disinfectant
application and its effect. The more mistakes made in earlier steps,
the longer the lapse required for effective action.

Killing microorganisms is a multi-step process — disrupting
membranes, breaking proteins, damaging nucleic acids, and
altering metabolic pathways, among others.

This takes time, especially in vivo, so allow at least 20 minutes
for detergents and disinfectants to work.
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Hatchery Contamination — Principles and Practical Tips

When disinfecting (not only eggs), it is important to understand the
basic principles of gas diffusion.

For optimal diffusion, we need the correct dosage (concentration),
air temperature, and ventilation (distribution). Fast, even distribution
of the active ingredient is crucial, especially with aldehydes like
formaldehyde, which can cause embryo mortality if poorly managed.

When eggs are packed too closely, airflow between them
is restricted. Using setter trolleys and trays allows easier air
passage, but factors such as airflow speed, exposure time,
and contact area must be carefully balanced.

Gas disinfection is not meant to penetrate the egg or react with other
substances in the environment. Instead, it creates an air solution with
a specific concentration of active ingredient that contacts the egg
surface.

Dosage should consider the room'’s free air volume — the more eggs
present, the less free air, meaning the effective concentration changes
even with the same product dose.

The more compact the eggs,
the lower the airflow speed,
to prevent air bouncing back.

The more compact the eggs,
the less product should be
used, to avoid overdosing

the outer eggs.

The more compact the eggs,
the longer the exposure time
should be, to ensure all eggs

are reached.
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Protect
yourself

Filters and
physical barriers

Get to know
your enemy

Focus on the problem

Apply PTPL

Balance intensity

Gas difusion of each factor

Principles and Practical Tips

Air flow, speed and dosage

Keep learning

Be a technology adopter!

Hatchery Contamination
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With these measures in place,
you will keep your hatchery
better protected against all
types of microorganisms.
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