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• Disinfectant susceptibility. Sensitive to 
most approved disinfectants, but 
substantially protected by organic load and 
biofilms.

• Heat. Eliminated by pasteurisation or 
cooking in products, and by high-
temperature sanitation in facilities when 
humidity and contact time are appropriate.

These properties explain why effective 
cleaning and disinfection, not chemicals 
alone, determine success. Mechanical 
removal of organic matter, targeted attention 
to dust reservoirs and dead ends, and 
verification of time, temperature, and humidity 
parameters during terminal sanitation are 
essential.

Clinical picture and shedding
Where chicks are infected vertically or very 
early, signs can include general malaise, 
diarrhoea, yolk sac infections, and elevated 
first-week mortality. In older birds, disease is 
usually unapparent, although low-level, 
prolonged shedding keeps the environment 
contaminated. Faeces are the main vehicle. 
Dust derived from manure can seed distant 
surfaces and equipment, extending 
contamination beyond obvious wet areas.

Diagnosis and monitoring
For layers and their supply chains, diagnostics 
serve two purposes. They help confirm 
clinical suspicion in the rare outbreak, and 
they underpin routine monitoring to verify 
control.
• Culture methods remain the reference for 

Epidemiology in layers
In laying flocks, clinical disease is not the 
predominant issue. Most infections are 
subclinical, particularly in adult birds with 
healthy and mature gut flora. Nevertheless, 
early life exposure in chicks, especially with 
invasive serotypes, may lead to transient 
clinical signs, increased first-week mortality, 
and the creation of long-term carriers. 
Horizontal spread is primarily faecal–oral, 
amplified by dust movement, shared 
equipment, pests, and personnel. Vertical risk 
is twofold. 

There is transovarian contamination when 
invasive serotypes colonise ovaries and 
oviduct, and there is trans-shell 
contamination as cooling eggs draw 
organisms from the immediate nest 
environment through shell pores.

Risk peaks occur at the hatchery, during 
transport, and immediately post-placement. 
Chicks originating from infected parent stock 
can disseminate Salmonella rapidly if cross-
contamination occurs during hatching, 
sexing, and boxing. In the laying house, 
multi-age sites and insufficient turnaround 
procedures magnify persistence.

Survival and inactivation
Key survival characteristics of 
practical relevance
• Temperature. Growth is possible from 
approximately 5 to 45°C, with optimal growth 
around body temperature. Freezing preserves 
rather than kills.

• pH tolerance. Growth across a broad pH 
range, with suboptimal extremes inhibiting 
motility structures.

S almonella remains one of the most 
persistent food-borne threats linked 
to eggs. In commercial flocks, the 
organism often circulates silently, yet 

even low-level contamination can translate 
into recalls, brand damage, and public health 
incidents. Effective control, therefore, hinges 
less on treating sick birds and more on 
preventing contamination, detecting it early, 
and breaking transmission routes from the 
hen house to the consumer. 

Salmonella at a glance
Salmonella are gram-negative, facultative 
anaerobic rods that tolerate a wide 
temperature and pH range, and survive well in 
the presence of organic matter. Some 
serotypes are adapted to poultry, while others 
have a broad host range. Among the 
nontyphoidal serotypes, Salmonella 
Enteritidis and Salmonella Typhimurium are of 
primary relevance for table eggs because 
they can invade internal organs, including the 
reproductive tract, resulting in internal egg 
contamination before shell formation. 

External shell contamination is also common 
when freshly laid eggs encounter faeces, 
dust, or contaminated surfaces in nests and 
egg conveyors.

The organism’s environmental persistence 
deserves special attention. Salmonella can 
remain viable for weeks in manure, dust, and 
feed residues, and biofilm-forming strains 
persist on hard-to-clean surfaces such as 
cracks, cable ducts, and augers. Freezing 
does not kill the organism, while adequate 
heat and moisture during sanitation are highly 
effective when combined with thorough 
cleaning.
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detection and serotyping. Standard 
workflows use nonselective pre-enrichment, 
selective enrichment, and plating on 
Salmonella-specific media before 
biochemical or mass spectrometry 
identification and serotyping. This approach 
detects motile, nontyphoidal serotypes 
reliably and supports traceback when 
needed.

• PCR provides speed, with same-day 
negative results to rule out problems, and 
increased sensitivity on lightly contaminated 
or challenging matrices. Depending on the 
assay, PCR can detect nonmotile strains and 
vaccine strains and may therefore need 
culture confirmation for typing.

• Whole genome sequencing has become 
the tool of choice for outbreak source 
investigation, linking isolates across farms, 
hatcheries, and processing sites. Relatedness 
supports, but does not by itself prove, 
transmission.

• Serology can assist with flock-level 
screening for invasive serotypes in specific 
contexts, recognising that antibody 
responses vary with age, challenge, and 
serotype.

A robust programme integrates 
environmental sampling of dust and manure, 
targeted testing of eggshell pools where 
relevant, and verification of hatchery hygiene. 
Sampling frequency should reflect the 
position in the breeding pyramid, flock age, 
historical risk, and any changes in suppliers, 
site layout, or management.

Risk management along the 
table-egg chain
No single intervention prevents salmonellosis 
in layers. The strongest programmes layer 
multiple measures that address introduction, 
amplification, and downstream 
contamination.

Procurement and feed
• Start with day-old chicks from trusted 
hatcheries operating strong biosecurity 
standards, environmental monitoring, and 
separation between dirty and clean areas.

• Use feed ingredients certified free of 
Salmonella, with thermal processing and, 
where needed, acidification. Pelleting 
temperatures and retention times must be 
validated, and lines kept dry and well-
maintained to avoid post-process 
recontamination.

Biosecurity and people flow
• Keep pests out and down. Integrated 
control of rodents, darkling beetles, flies, and 
mites is a cornerstone, since pests both carry 
Salmonella and move contaminated dust.

• Establish clean and dirty routes, dedicated 
tools and clothing for each house, controlled 
entry with hygiene locks, and clear 
sequencing that puts the highest-risk barns 
last in the daily routine.

• Train staff and contractors in egg-handling 
hygiene, crate and egg tray sanitation, and 
vehicle control on site.

House hygiene, turnaround, and 
verification
• Between flocks, remove all organic matter, 

wet-clean with detergent, then disinfect 
using agents effective against Salmonella. 
Pay attention to cracks, cable conduits, feed 
lines, nest boxes, belts, and air inlets.

• Where multiple age groups exist, plan 
deep cleans in sections and employ 
aggressive dust control to avoid 
recontamination.

• Validate sanitation by environmental 
cultures or PCR, focusing on dust in hard-to-
reach areas, and repeat until negative.

Nests and egg-handling
• Provide well-designed, well-bedded nests 
and keep them attractive and clean. Prompt 
egg collection and clean belts reduce the 
time eggs spend in dusty, contaminated 
areas.

• Minimise shell damage and soiling, since 
cracks and faecal smears increase 
penetration risk.

• Sanitise reusable trays and crates, and 
separate clean and dirty flows physically and 
in time.

Vaccination (when allowed)
• Live and inactivated vaccines are widely 
used in pullets and layers against Enteritidis 
and Typhimurium. Live vaccines stimulate 
humoral and cellular immunity and can reduce 
intestinal colonisation and shedding, as well 
as invasion of reproductive tissues. 
Inactivated vaccines primarily bolster humoral 
responses and complement live priming.

• Vaccination does not create sterile 
immunity. It is best viewed as a shedding-
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• House hygiene and turnaround. All-in-all-
out, where possible, a comprehensive clean 
out, detergency, targeted disinfection and 
environmental verification before 
repopulation.

• Vaccination and gut health. Programmed 
live and inactivated vaccines in pullets, 
competitive exclusion flora in the hatchery for 
day-olds, and strain-validated probiotics 
where appropriate.

• Nest and egg flow management. Clean, 
attractive nests, prompt collection, belt 
hygiene, separation of dirty and clean areas, 
and sanitation of reusable packaging.

• Monitoring and response. Routine 
environmental and egg contact surface 
sampling, rapid PCR for early signals, culture 
and serotyping for confirmation and 
traceback, and predefined corrective actions.

Building a biosecurity mindset
Technical measures alone do not sustain 
control. Teams need a shared understanding 
of why small lapses matter, how a single 
contaminated egg tray can reseed a clean 
house, and why verification is not a 
bureaucratic burden but an insurance policy. 
Clear roles and simple, visual standards for 
“clean” versus “dirty” help convert protocols 
into habits. When results are shared 
transparently, improvements accelerate and 
are maintained. n

Outlook

Eggs remain one of the safest and most 
nutritious foods, and the sector has 
made remarkable progress against 
Salmonella over the past two decades. 
The pathogen is adaptable, however, 
and will exploit any weakness in 
hygiene, pest control, or people flow

By combining disciplined biosecurity, 
validated sanitation, strategic 
vaccination, gut health management, 
and intelligent monitoring along the 
entire chain, layer operations can 
reduce the probability and the impact 
of contamination to a minimum. 

Control is not about a single silver 
bullet. It is about consistent execution 
of the basics, every day, in every barn, 
and throughout the entire egg flow.

delivery route determine where in the 
gastrointestinal tract these compounds act. 
Their role is supportive and should be 
integrated with feed hygiene and gut flora 
strategies.

Hatchery control
• Treat hatching cabinets as high-risk 
environments for horizontal spread. Maintain 
strict separation of clean and dirty stages, 
apply validated sanitation between hatches, 
and monitor at least weekly via cabinet swabs 
and fluff samples.

Heat treatment and downstream controls
• In the rare event of confirmed 
contamination, heat treatment of eggs 
renders Salmonella nonviable and allows 
product utilisation in pasteurised streams.

• On farm, thermal sanitation with 
appropriate humidity can inactivate residual 
contamination after thorough cleaning, 
helping to reset hard-to-contaminate 
facilities.

Putting it together in practice
A practical control plan for a commercial 
layer complex can be built around six 
pillars
• Sourcing and feed. Only buy chicks from 
trusted hatcheries, thermally processed feed, 
validated acidification where needed, and 
dry, clean storage to prevent recontamination.

• Biosecurity and pest management. Physical 
barriers, people and vehicle control, 
dedicated tools and clothing, and continuous, 
documented rodent and insect control.

reduction tool that strengthens, but never 
replaces, biosecurity and hygiene.

• Some cross-protection against additional 
serotypes has been reported for specific 
vaccine combinations, particularly in the 
immediate post-vaccination period. The 
magnitude and duration of such effects vary 
and should not be assumed without data.

Gut health and competitive exclusion
• A mature, diverse gut microbiota is one of 
the strongest natural barriers against 
Salmonella colonisation. In newly hatched 
chicks, this protective community is not yet 
established.

• Early administration of defined or 
undefined competitive exclusion flora can 
reduce intestinal colonisation and onward 
spread. Application in the hatchery ensures 
protection during the highest-risk window 
after placement.

• Probiotics based on selected strains can 
contribute via competition for attachment 
sites, nutrient depletion, and production of 
bacteriostatic metabolites such as butyrate. 
Efficacy is strain-specific and context-
dependent, so selection and field verification 
matter.

Organic acids and targeted chemistries
• Organic acids in feed or drinking water 
inhibit Salmonella growth. Medium-chain fatty 
acids often exhibit stronger antimicrobial 
activity in the upper gut and crop, while 
coated short-chain acids can deliver activity to 
the ceca, where Salmonella typically resides.

• Formulation, coating technology, and 


