
7International Hatchery Practice  •  Volume 32 Number 4

Cleaning and disinfection have 
always been important for 
optimum hatchery perfor-

mance. Nowhere is this highlighted 
more than within integrations where 
the hatchery is the one common link 
in the production chain, with a sin-
gle hatchery producing millions of 
chicks per month. 
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In addition, as customer and mar-
ket pressures to reduce antibiotic 
use in broiler meat production con-
tinue, it has become even more 
essential to have an effective sanita-
tion program that will limit the 
growth of bacteria and fungi, from 
when the eggs are laid until the 
chicks are hatched.  

For chicks to express their genetic 
potential, hatchery management and 
systems must deliver high environ-
mental and microbiological standards 
throughout incubation. The challenge 
is that the physical environment 
within hatchery incubators is ideal for 
the growth and proliferation of 
micro-organisms, supplying warmth, 
humidity, oxygen and organic matter. 
It follows that close attention to 
hatchery hygiene and disinfection is 
essential to prevent pathogens from 
proliferating through the poultry pro-
duction chain. 

It all starts with biosecurity 

Good biosecurity practices within 
the hatchery are essential to achieve 
good health and zoonotic freedom. 

The daily routine of any hatchery 
predisposes it to bring in and out a 
high number of potential pathogens; 
large numbers of fertile eggs come 
in, and day old chicks go out, and 
the movement of trucks, people, 
and materials in and out of the 
hatchery is high.  

The main target of a hatchery 
biosecurity program is to prevent 
cross contamination between clean 
and dirty areas. The main rule is: 
what is clean should never meet 
what is dirty. To achieve the best 
biosecurity, the flow of material 
through the hatchery must be moni-
tored and enforced, so that clean 
material does not cross into dirty 
areas, and vice versa.  

Special attention should be given 
to ventilation systems. The incoming 
air must be filtered, and air that has 
had contact with dirty areas must 
not circulate back to clean areas; 
this goal is best achieved by keeping 
the correct air volume and pressures 
for each individual area of the 
hatchery. Ensuring that the hatchery 
has a reliable clean water supply is 
also important, and material that 
enters the hatchery, including fer-
tilised eggs and vehicles, should be 
effectively disinfected.  

Flow and movement of people 
through the hatchery must also be 
controlled. Different colours of 
clothes for staff that work in clean 
and dirty areas will aid biosecurity 
and allow better management of 
biosecurity flows. Biosecurity will be 
further aided by requiring people 
coming into a hatchery to shower in 
and out of the building before they 
are allowed to access production 
areas. Another important feature of 
good biosecurity is control of the 
vaccination process. Having the cor-

rect and aseptic vaccine preparation 
and application in place is essential. 
Whether vaccinating in ovo or at 
day old, for both manual and auto-
matic injection, it is crucial to focus 
on keeping the vaccine sterile during 
the whole process. 

Microbial contamination of 
injected vaccine can cause very high 
mortality levels in both embryos and 
day-old chicks. It is imperative that 
the vaccination preparation room is 
kept under positive pressure, hands 
are washed and sanitised before 
every preparation, needles are 
replaced and manufacturer recom-
mendations regarding doses and 
dilution rates are followed.  

Hatchery biosecurity procedures 
should also include the management 
of biological waste (hatch debris). 
Keeping an insulated and tempera-
ture-controlled dumpster to store 
waste until it can be removed is 
essential to avoid cross contamina-
tion to people, as well as eggs and 
chick trucks that enter the hatchery. 

Egg quality does matter 

Eggs are one of the major sources of 
pathogens in the hatchery, with the 
potential to carry pathogens both 
on the shell and inside the egg 
itself. The egg has a number of natu-
ral barriers to contamination, 

including the cuticle and egg shell, 
the shell membrane and some 
antimicrobial proteins in the albu-
min (see Fig. 1). 

If eggs are laid on a contaminated 
surface and allowed to cool in situ, 
not only will contamination be pre-
sent on the egg shell, but there is a 
good chance it will be pulled into 
the egg as it cools. The egg is espe-
cially vulnerable to microbial con-
tamination immediately after it has 
been laid and before the cuticle has 
fully formed. 

Egg contents are usually sterile at 
the time of lay, but pathogens such 
as Escherichia coli and Aspergillus 
sp., which are respectively associ-
ated with cases of omphalitis and 
pneumonia in chicks and are found 
in breeder faeces, can penetrate egg 
pores in less than 30 minutes after 
an egg is laid.  

The best way to limit contamina-
tion of the egg immediately after it 
has been laid is to ensure adequate 
egg collection frequency, clean nest 
box litter and nest material and dis-
infection while the eggs are still 
warm. There are many different egg 
disinfection methods, including 
paraformaldehyde or formalin and 
potassium permanganate fumiga-
tion, peracetic acid spraying or fog-
ging, ammonia dipping, ozone 
fumigation and UV light. 
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Fig. 1. Egg shell structure defences to the embryo (S.G. Tullett).

Table 1. Bacterial CFU colony-forming unit per egg shell cm2 (Adapted 
from Gentry & Quarles, 1972).
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Clean eggs 250-5,720

Slightly soiled eggs 12,000-54,000

Soiled eggs 120,000-1,165,000
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Dry methods of egg disinfection 
are always preferred, but whichever 
method is used, it is important to 
ensure the disinfection is applied as 
well as possible. Paying attention to 
exposure time, equipment used, 
concentration and temperature will 
help limit the microbial load enter-
ing the hatchery in or on hatching 
eggs.  

Improper egg handling, like wash-
ing with abrasive or caustic prod-
ucts or buffing or scraping the egg 
surface to remove contamination 
will remove the protective cuticle, 
making future contamination of the 
egg easier.  

Contamination can also be made 
worse if the egg gets wet for any 
reason after collection, as liquid can 
run into the pores of the shell, car-
rying contamination with it. 

Particular attention should be paid 
to water droplets from the humidi-
fication system falling onto the eggs 
and also to sweating (condensation) 
of eggs during storage. 

Recommended egg storage condi-
tions are 15°C (59°F) at a relative 
humidity (RH) of 75-80%. It is impor-
tant to monitor eggs when moving 
them from the cold egg store area 
into a warmer environment to pre-
vent condensation.  

It is critical that the hatchery 

knows exactly where each batch of 
eggs entering the hatchery has 
come from. The hatchery should 
test egg shells for bacterial contam-
ination when they arrive, and ideally 
check egg yolks for antibodies 
against mycoplasma and salmonella.  

Soiled and floor eggs should ide-
ally be disposed of; the egg shells of 
soiled eggs contain a significantly 
higher number of bacteria than 
clean eggs (Table 1). The higher the 
number of bacteria on the shell, the 
higher the penetration rate of bac-
teria into the eggs, contaminating 
their contents. 

However, due to market demands, 
it is likely most hatcheries will have 
to incubate some amount of soiled 
or floor eggs. High numbers of 
soiled eggs in the incubators is 
probably the single biggest cause of 
poor chick quality and first-week 
mortality; this issue can be very dif-
ficult to manage when antibiotics 
are not used at the hatchery.  

If floor and soiled eggs are incu-
bated, it is important they are 
labelled clearly and kept separate 
during the whole incubation period. 
These eggs can become bangers and 
cross contaminate the setters and 
hatchers when they explode.  

Within the hatchery itself, the 
walls and floor of the egg room 
should be cleaned and disinfected 

at least once a week, with special 
care taken not to wet the eggs. 
Specialised floor washers make it 
possible to clean the floors daily 
with no splashing. Using these 
washers will avoid organic matter 
accumulation without risk of wet-
ting eggs. 

Cleaning and disinfection 

After ensuring good biosecurity 
procedures and egg quality, the 
next concern for the hatchery is 
effective cleaning and disinfection 
procedures. Cleaning and disinfec-
tion requires attention to detail in 
all areas of the hatchery (including 
the ventilation system).  

Micro-organisms have the ability 
to form biofilms on both biological 
and inert surfaces in the presence of 
moisture. Biofilms (Fig. 2) are spe-
cific bacteria/fungus communities 
that bind to a surface, producing an 
extracellular polysaccharide protec-
tive matrix that prevents disinfec-
tants from reaching them and 
therefore allows them to survive in 

adverse conditions. They also pro-
vide attachments for other microbes, 
as viruses and debris stick to them. In 
a hatchery, biofilms can be formed 
anywhere, including ducts or other 
difficult-to-access areas. 

Powerful detergents are needed 
to degrade biofilms and allow disin-
fectants to act on the micro-organ-
isms within them. Using these 
detergents is also the best practice 
to prevent biofilms from forming in 
the first place. Biofilm formation 
depends on the accumulation of 
bacteria over time. Continuous 
cleaning is therefore needed to 
avoid biofilms from becoming 
established. Hatchery hygiene must 
include the removal of undesirable 
substrates, including organic and 
inorganic residues, foreign bodies 
and micro-organisms, from surfaces 
so that no residue is left.                n 

 

Part II of this article will provide 
more detail on effective hatchery 
sanitation steps to prevent biofilm 
from building up and maintaining 

optimal hatchery hygiene.
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Egg room daily dry cleaning procedure using an automatic cleaner.

Fig. 2. Three steps of biofilm formation: attachment, growth of colonies 
and detachment in clumps (Jamal, 2015).
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