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If we reflect on the history of 
poultry diseases over the last 50 
years, we discover that a new 

disease entity has emerged every 
two years or so. Some of these have 
been man-made, the most dramatic 
of which was probably monovalent 
ionophore toxicity in turkey 
breeders. This invariably arose from 
the feed mill accidentally including 
an ionophore in a turkey breeder 
feed. 

Another example is egg drop 
syndrome 1976 (EDS’76) in which a 
duck cell line was used in the 
manufacture of a live chicken 
vaccine. It contained a harmless 
duck virus, but this turned out to be 
anything but harmless in chickens. 

This was also an example of a 
disease being introduced by a causal 
agent transferring it from one host  
(ducks in this case), where it was of 
no consequence, to another very 
susceptible and naïve host 
(chickens), where it was capable of 
causing a significant disease. 

Some diseases may have been 
around for a long time but of no 
consequence; then something 
changes and it assumes a far greater 
significance.  

Two good examples of this are 

Salmonella enteritidis and HPAI 
H5N1.  

Another situation is that an 
existing pathogen can change and 
become far more pathogenic – 
examples here include the 
emergence of very hot Gumboro 
disease and a new strain of 
infectious bronchitis, such as the 
nephrotoxic strain that arose a few 
years ago.  

Thus, there is always the risk of a 
new disease arising and these are as 
likely, if not more likely, to hit a 
breeder flock rather than a broiler 
flock because they are on the 
ground longer and appear to be 
more susceptible to infection pre- 
or in early lay. In this context think 
of the examples of Mycoplasma 
ioweae or Leucosis J.   

This is telling us that we should 
always keep the possibility of a new 
disease arising in mind – firstly, 
when we are thinking about our 
farms’ biosecurity and, secondly, in 
relation to our Emergency Action 
Plan. For example, other corona 
viruses do occur in poultry, so who 
can tell us the probability of Covid-
19 undergoing some subtle change 
or mutation and re-emerging as a 
poultry pathogen in the future?   n
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worldfocus
An executive summary of key international issues

Newcastle disease keeps rumbling on
When it comes to disease everyone’s attention is on Covid-19, so let us use this World Focus 
to update ourselves on some poultry pestilence. By the beginning of April USDA had 
confirmed that 476 premises in California were infected with virulent Newcastle disease, 
including 262 in Riverside County, 164 in San Bernardino and 46 in Los Angeles. In addition, 
one facility in each of Arizona and Utah was confirmed to have the disease. This figure has 
risen by 300 in the four months since the end of November. Most of the new cases have 
occurred due to localised spread. Looking from the outside one wonders whether this is a 
case of government failure or of the small, hobby farmers ignoring the rules?

USA

The return of H5N1 and human cases of H9N2
The Chinese Ministry of Agriculture and Rural Affairs recently reported an outbreak of 
highly pathogenic avian influenza H5N1 which has killed some 4,500 chickens in Shaoyang 
City in central Hunan province. A total of 17,000 birds were destroyed. In February this year, 
a human case of avian influenza H9N2 was seen in Hong Kong. This was closely followed by 
a second human case in Senegal, West Africa. No source of infection was discovered in the 
Chinese case but there was strong evidence to link the Senegal case to backyard poultry 
flocks. We all need to keep an eye on China following Covid-19, ASF and HPAI as this 
country seems to have a wealth of ‘free gifts’ to send to the world.

The antimicrobial resistance saga
Europe
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China

A recent report from the EU highlights that a large proportion of salmonella isolated from 
man, food and animals are resistant to three or more antimicrobials. Certain serotypes of 
salmonella have seen ciprofloxacin resistance increase in man from 1.7% in 2016 to 4.6% in 
2018. High levels of ciprofloxacin resistance are also reported in salmonella and E. coli 
isolated from poultry. However, the simultaneous resistance to two critical antimicrobials – 
third generation cephalosporins and fluoroquinolones in salmonella, and fluoroquinolones 
and macrolides in campylobacter – was rare. The finding of carbapenem resistant strains in 
foodborne bacteria is worthy of note. 
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Essential factors to 
consider for successful 
incubation

There are a number of 
important factors to consider 
when setting up your hatchery 

with the right processes and systems. 
The hatchery floorplan must be set 
up correctly for biosecurity and 
hygiene standards as well as proper 
egg storage. 

by Mark Cornelissen, 
Global Hatchery Specialist, 

Hendrix Genetics. 
www.hendrix-genetics.com 

During the incubation stage, the 
chick embryo requires the proper 
temperature, humidity levels, fresh 
air through ventilation, and 
positioning in order to develop and 
hatch successfully. Because the 
incubators are so important to the 
resulting chick quality and 
hatchability, be sure to keep up to 
date with proper maintenance of the 
machinery. 

There are a number of factors to 
keep in mind when applying 
incubation settings: 
l Breeding stock type (for example, 
white and brown layers can have 
different incubation needs). 
l Age of the breeding stock. 
l Equipment parameters. 

For this reason, it is important to 
consult the incubator manufacturer, 
as well as a hatchery expert before 
setting your formats. 

Temperature 

Temperature profiles are determined 
by the type of hatchery and 
incubators. As mentioned above, 
adjustments may be necessary, 
depending on the age of the 
breeding stock, the size of the eggs, 
and the previous stocking duration. 

The period of the year, the type of 
machines and the loading, the 
number of eggs and the incubated 
breed may also impact on the 
incubation temperature settings. 

Generally, the optimum incubation 
temperature, the internal 
temperature of the egg, is from 37.77-
38.33°C. Especially if the hatchery is 
using a multiple stage incubator, it is 
important to be cautious that the 

correct temperature profile is 
achieved for the embryonic stage.  

Discrepancies of 10% in the 
eclosion rates can be observed 
between the coldest and warmest 
areas of the incubator.  

Overheating the embryo, over 
40˚C can cause multiple 
malformations. 

Ventilation 

Though a critical parameter, 
ventilation is often misunderstood. 
Gas exchanges in the incubator are 
of crucial importance for the 
development of the embryo. 

Poor exchanges between oxygen 
and carbon dioxide may be due to: 

l A deficient ventilation of the 
incubator (settings). 
l A deficient ventilation of the 
incubation rooms. 
l A poor porosity of the shell 
limiting gas exchanges. 

In essence, a ventilation system has 
to supply the hatchery with fresh 
and clean air and extract polluted air. 
Air conditioning and filtration are 
needed in most of the hatchery’s 
rooms (warming, cooling, 
moisturising or drying).  

It has to be appropriately modified 
according to each room’s needs, 
seasons and climatic conditions. 
Most incubators run with a 55% 
relative humidity. 

Multi stage machines require a 

Rooms Air 
temperature  

(˚C)

Relative 
humidity 

 (%)

Ventilation 
needed 

 (m³/mn/ 
1000 eggs) 

Ventilation type

Stocking 15-18 80 – –

Incubation 24-26 60 0.17 Aspiration of the incubators' discharge, positive pressure

Transfer 25-27 65 0.60 – 

Hatching 25-27 65 0.60 Aspiration of the incubators' discharge, positive pressure

Chick 23-27 60-70 0.68 –

Table 1. Requirements for a hatchery ventilation system.

Continued on page 8

http://www.hendrix-genetics.com
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regular flow adjusted according to 
CO2 concentration. The maximum 
CO2 concentration equals 0.5%; 
however, fixed tray machines can sit 
between 0.2-0.3% and trolley 
machines 0.3-0.4%. In single stage 
incubators, CO2 concentration at the 
first stage should fall between 0.1-
0.2%, and 0.4-0.5% before transfer. 

Humidity 

During incubation, water vapour is 
eliminated through the shells’ pores. 
The size and number of these pores 

determines the elimination of water 
vapour relative to humidity in the 
incubator. A weight loss of 11-12% is 
recommended for most chicken 
breeds. The most accurate method 
to measure the loss of water in the 
incubator is to weigh a sample of 
eggs before loading (a full tray) and 
monitor this sample with regular 
weighing (every three days). If the 
results are different than expected, 
humidity and ventilation profiles 
should be revised. 

Factors that can affect the rate of 
water loss are: 
l The control of humidity by the 
machine. 

l The parent breed (layer or broiler). 
l The age of the parent stock. 
l The size of the eggs. 
l The quality and porosity of the 
shell. 

Turning 

To avoid the embryo sticking to the 
internal membrane of the egg, and 
to simulate the hen turning eggs in 
the nest, it is essential that the egg is 
turned during the first part of the 
incubation. This turn should be 
about 45˚vertical with the egg 
pointing downwards. Turning the 

eggs during incubation also helps the 
embryo to absorb and utilise 
albumen and reduce malpositions. 

A simple implementation for 
hatcheries is to turn the eggs once 
per hour. Turning the eggs every 15 or 
30 minutes can increase eclosability 
in certain cases, for example with 
brown eggs. 

Following these stages, the eggs 
are transferred to the hatching room 
and then servicing room.  

In order to achieve the best 
possible start for the chicks, proper 
incubation allows the embryo to 
successfully reach all biological 
targets.                                               n

Continued from page 7
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Salmonella management 
is very much an ongoing 
challenge

Though no-one likes to talk 
about it, despite all our 
available tools, salmonella is 

still a challenge to the poultry 
industry. The routes of transmission 
of salmonella have been very well 
described, but nonetheless it 
remains impossible to produce 100% 
salmonella-free poultry products. 
Slow release acids and functional 
flavours have the potential to be 
useful in this situation. 

by Susanne Kirwan,  
Kemin, Belgium. 
www.kemin.com 

They have the added benefit of 
not harming beneficial bacteria, 
which can offer some protection 
against salmonella introduced to the 
poultry. It is unlikely salmonella will 
be fully eradicated from poultry, but 
with using external and internal 
biosecurity the zoonotic risk can be 
greatly reduced. 

When talking to the poultry 
industry no-one ever has salmonella: 
not the feed mill, nor the breeder 
farms, nor the production birds. But 
even so, positive birds are often 
found at slaughter.  

So, salmonella is not something 
talked about, but its management is 
very much an ongoing challenge. 

The European Commission RASFF – 
the rapid alert system for food and 
feed – already lists 19 cases from 
seven European Union countries of 

salmonella in poultry products by 
the time of writing (March 2020).  

Nearly one in three foodborne 
outbreaks in the EU in 2018 were 
caused by salmonella. 

This is one of the findings of the 
annual report on trends and sources 
of zoonoses published in December 
2019 by the European Food Safety 
Authority (EFSA) and the European 
Centre for Disease Prevention and 
Control (ECDC).  

In 2019, 1,581 salmonella outbreaks 
were mainly linked to eggs. 
Therefore, it stands to reason that 
salmonella is by no means gone, and 
control measures have not only to 
be maintained, but also to be 
reviewed to ensure that poultry 
poses as low a zoonosis risk from 
salmonella as possible. 

Routes of transmission   

Like many poultry diseases wild birds 
can be vectors of salmonella. With 
the presence of other birds, 24 hour 
availability of feed and year-round 
warm temperatures, poultry houses 
are very attractive to wild birds.  

The same applies to rodents, 
which are equally drawn to poultry 
houses. While these are well known 
threats, the farm cat, dog, even 
insects and humans that enter the 
house all pose a risk of introducing 
salmonella to a flock. Feed is 
another well described risk for 
salmonella introduction to flocks.  

Every step from risky raw materials 

such as protein meals, through 
manufacture and transport to 
storage on farm needs to be 
monitored. It is particularly crucial 
to understand that while there is a 
range of options to kill salmonella, 
not all offer residual protection from 
recontamination of the feed. 

By contrast, millSMART, as an 
example for feed processing and 
feed safety, is a cost-effective 
programme with the application of 
Sal CURB, an antimicrobial surfactant 
solution containing a synergistic 
mixture of organic acids, surfactants, 
co-surfactants and a corrosion 
inhibitor, to kill salmonella, and 
prevent recontamination in both raw 
materials and finished feed. 

Buildings themselves can pose a 
salmonella risk, as dry salmonella in 
a dormant status in the form of 
biofilms have been shown to remain 
potentially infectious for as long as 
two years.  

Ultimately birds themselves can 
carry salmonella, every pullet or day-
old chick or hatching egg introduced 
can carry salmonella.  

The breeder flocks 

As breeder flocks come into contact 
with every farm, they are normally 
the best managed with all available 
controls such as both live and killed 
vaccines, high biosecurity and the 
most strict feed hygiene procedures.  

The focus on breeders is clean 
eggs, meaning eggs with only a 
commensal or beneficial microbial 
load without any pathogens (and 

without salmonella specifically). Eggs 
are furthermore treated externally to 
keep the introduction of salmonella 
and other potential pathogens into 
the incubators and through hatching 
as low as possible.  

But is that sufficient? After all, 
hygiene is only affecting the shell, 
and anything present already in the 
egg cannot be touched. 

A great focus should be on 
managing the entire microbiome of 
the breeder. Because not only 
potential pathogens are introduced 
via the egg and eggshell, but also the 
first beneficial microbiota that 
colonise the gastrointestinal tract 
and protect against salmonella 
colonisation. 

Rather than looking only into ways 
to minimise salmonella, a more 
holistic approach involves 
maintaining or improving beneficial 
microbiota, alongside controlling 
potential pathogens.   

Improving shell quality in broiler 
breeders to assure the best quality 
of day-old chicks can further 
improve day-old chick quality. 

Tools to manage the health 
of the breeders 

There is a range of standards like 
pest control, biosecurity on farm and 
feed level and vaccinations to 
maintain the health of the breeders. 
However, there are also tools to 
maintain the biosecurity at intestinal 
level, because salmonella loads in 
the intestinal tract directly affect 

Continued on page 10

Fig. 1. Caecal salmonella load in artificially infected broilers.

Fig. 2. Count of lactobacillus in the caecum contents at 40 days of age (log 
cfu/g).
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Continued from page 9
the risk of transmission to the 
hatching egg. 

Organic acids are frequently used 
via water and feed to control 
salmonella in both water lines and 
feed. After neutralisation at the start 
of the small intestine, they do 
however lose efficacy and 
salmonella can grow unaffected by 
them.  

A controlled trial by Kemin showed 
the potential for organic acids 
beyond the acidification of feed into 
the small intestine.  

A total of 80 all-female 
commercial Ross 308 birds were 
placed in isolators and at day seven 
inoculated with 106 CFU of a field 
strain of Salmonella enteritidis.  

The diet of three groups contained 
a slow release blend of organic acids 
(formic, citric) and encapsulated 
essential oils. It was included at 0.75, 
1.0 and 1.5kg/ton respectively. 
Control birds received no 
supplementation (Fig. 1).  

A smaller independent in-vivo 
broiler trial with a different 
objective verified whether 
Lactobacilli are affected by the 
treatment (Fig. 2) 

Both trials clearly showed it is 
possible to significantly manage 
salmonella even at the gut level of 
the birds, without risking harm to the 
beneficial flora.  

This clearly differentiates this 
approach from legal antibiotics that 
are still used in salmonella 
management.  

Contamination of the eggshell 
from outside can pose a significant 
risk to hatchery biosecurity and for 
the emerging chicks.  

It has been shown that not all 
broiler breeder eggs have fully 
competent membranes making the 
risk of contamination of the inside 

of the egg more serious if micro-
cracks are present as well. 

A healthy breeder that makes good 
quality shells (low incidence of 
microcracks, clean eggs) can further 
reduce the salmonella risk of day-
old chicks.  

Several studies have shown 
probiotic strains, for example 
Bacillus subtilis ATCC PTA-6737, to be 
both  helpful for eggshell quality and 
egg cleanliness. 

External and internal 
biosecurity 

Biosecurity is usually defined as 
‘procedures or measures designed to 
protect the population against 
harmful biological or biochemical 
substances’.  

Of course, the population in the 
case of poultry is the flock. But no 
biosecurity, even in parent stock,  
will provide 100% salmonella 
protection. 

There will always be salmonella in 
poultry, but to limit the risk as much 
as possible it makes sense to think 
about a second level of biosecurity. 
Inside the chicken, we must focus on 
trying to limit salmonella 
colonisation as much as possible.  

Conclusion 

In conclusion, the salmonella risk to 
consumers from poultry has 
dropped significantly in the last two 
years, but as producers of products 
ultimately meant for human 
consumption we are clearly required 
to minimise all opportunities for 
salmonella contamination as much 
as possible.                                        n 
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It can be a challenge to keep wild birds away from domestic poultry.
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Raised carbon dioxide 
levels during hatching:  
a myth debunked

For many years, raised CO2 levels at the 
end of the incubation period were 
thought to be harmful for the 

developing bird embryo – this is a myth that 
could not be further from the truth. Under 
natural circumstances, the level of CO2 
measured in the micro-environment under 
the hen reaches 0.4% or 4,000ppm at least, 
and often more. 

by Bruno Machado & Eduardo Romanini, 
Incubation Specialists Research &  

Development, Petersime NV, Belgium. 
www.petersime.com 

This represents 10 times the normal level 
of CO2 in the outside air. In fact, when 
sitting on the eggs, the mother hen cuts off 
the airstream around the eggs to create a 
protected environment so that embryos can 
develop in the best possible conditions.  

Eager to better understand this process, 
Petersime set out to determine the optimal 
CO2 levels during hatching and the correct 
moment to raise them.  

Three essential levels 

It has long been known that in hatcheries, 
healthy chicks come from mastering and 
controlling three essential levels, in the 
following order:  
l Temperature: the most important 
environmental parameter, as a slight increase 
or decrease can severely affect embryonic 
development, hatchability and post-hatch 
performance.  
l CO2 and O2 levels: affect the 
development of the embryo’s cardiovascular 
system, and thus its respiration.  

decreases to approximately 14.2%, while the 
CO2 concentration rises to about 5.6%. 
Some might consider these levels excessive 
and therefore detrimental to the embryo  – 
as they would be to humans – but this is not 
the case for birds, which have additional 
breathing capacities for a certain period of 
time.  

Indeed, for about 24 hours, starting from 
when internal pipping begins, the embryo 
uses both the vascular and pulmonary 
respiration systems to breathe at the same 
time, resulting in a combined O2 uptake and 
therefore improved respiratory capacity.  

Different levels of CO2 

Scientific evidence, combined with practical 
observations in commercial hatcheries, 
confirms that a controlled higher CO2 
concentration, even above 1% (10,000ppm), 
in between pipping and hatching phases 
actually results in a narrower hatch window 
without negatively affecting the quality and 
health of the chicks. 

In fact, a narrow window like this is better, 
as it leads to more uniform day-old chicks, 
as well as a more efficient growth and 
processing of the chicks in the future.  

In partnership with a large and modern 
commercial hatchery (LAR Cooperativa 
Agroindustrial, Brazil – which produces 
about 350,000 chicks a day) and the State 
University of Ponta Grossa (Brazil), Petersime 
investigated the effects of higher and lower 
CO2 levels – 0.45% (4,500ppm) and 0.80% 
(8,000ppm) – in the hatcher.  

320 chicks were subjected to different CO2 
levels from internal pipping (which can be 
automatically detected by Petersime 
Synchro-Hatch technology) until hatching, 
for a maximum of 24 hours. Blood samples 
were taken to verify their health and 
strength. Among the many blood parameters 
analysed, we looked at two measurements in 
particular:  
l The number of heterophiles (antibodies 
that circulate in blood). 
l The lymphocyte level (a type of immune 
cell). 

We also checked the H:L (heterophile to 
lymphocyte ratio) of all the blood samples 
(see Table 1).   

l Humidity level of the air surrounding the 
eggs: determines the rate at which the eggs 
lose water and, as a result, lose weight.  

Fundamental changes from day 18  

Many studies have confirmed that dramatic 
changes occur to the chick, both physically 
and physiologically, from around day 18 
onwards of the incubation period. The most 
relevant change occurs when internal 
pipping starts; that is when the internal 
eggshell membrane is perforated giving 
access to the air chamber. This is then 
followed by external pipping and continues 
until the chick fully emerges from the shell. 
The whole process is the transition from 
fluid to dry.  

In essence, the O2 and CO2 levels in the 
egg’s air cell change as the embryo begins to 
adopt convective gas exchange by inflating 
its lungs – in other words, breathing. 

Previous studies indicate that the O2 level 
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Continued on page 12

Table 1. The H:L (heterophile to lymphocyte ratio) of all the blood samples. 

 Variables
  Levels of CO2 during about 24 hours in the hatcher

  (0.45%)/ (4,500ppm)   (0.80%)/(8,000ppm)

Heterophile count   21.1±5    7.5±3 

Lymphocyte count   78.8±5   92.5±3 

Heterophile to lymphocyte ratio   0.27±0.07   0.08±0.03

http://www.petersime.com


The results (and implications) 

The results of the experiment showed that 
there are nearly three times more 
heterophiles when CO2 levels are at 0.45% 
(4,500ppm), compared to 0.80% 
(8,000ppm).  

Scientists have long known that a higher 
heterophile count – essentially part of the 
innate immune response – points to a 
reduced ability to fight inflammatory 
processes and stress.  

Lymphocyte levels, by contrast, are 
excellent markers for assessing the 
immunocompetence of birds (i.e. their 
ability to prevent or control infection by 
pathogens and parasites). Essentially, the 
higher lymphocyte count at 0.80% CO2 
indicates a better response of the immune 
system. In short, chicks subjected to the 
higher CO2 level are clearly likely to be 
more robust and better able to fight 
disease.  

The heterophile to lymphocyte ratio (H:L) 
is a fitting parameter for measuring the 
degree of stress in chicks. Petersime’s study 
shows that CO2 levels at 0.45% (4,500ppm) 
result in 0.27 H:L (intermediate stress) while 
CO2 levels of 0.80% result in 0.08 H:L (low 
stress). 

These findings suggest that it is natural for 
birds to experience a certain amount of 
CO2 stimuli during hatching for a short 

period of time, and that they – contrary to 
what some believe – even benefit from 
raised CO2 levels at certain stages.  

CO2 levels during hatching  

It has been suggested that an increased CO2 
level during hatching causes stress, and 
forces hatching. Research shows that 
changing CO2 levels are in fact a positive 
stimulus – a persistent myth finally 
debunked.  
The right CO2 level at the right moment 

therefore helps the embryo make the switch 
from chorioallantoic respiration to lung 
ventilation only, just as it occurs in nature. 
And the benefits were confirmed by the 
hatch performance results as well: with 
+0.50% Hatch of Fertile for the eggs that 
were exposed to 0.80% CO2.                        n 
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Continued from page 11

H:L ratios – what do the numbers mean?  

l < 0.20: low stress 
l 0.20-0.50: intermediate stress 
l >= 0.80: high stress
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Fig. 1. Respiratory evolution of a chick.
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Reducing the risk of salmonella 
contamination of poultry meat 

Consumers and governments 
throughout the world are focusing 
more and more on food safety. The 
complete eradication of salmonella, 
from broiler production to 
slaughtering, can only be achieved 
through a comprehensive approach, 
which combines the implementation 
of several hygienic measures, 
biosecurity protocols and the use of 
feed additives. 

adisseo.com 

When present in the intestinal 
tract, butyrate prevents the invasion 
of epithelial cells in the intestine 
and decreases salmonella 
colonisation in broilers.  

As unprotected butyrate is 
absorbed in the upper digestive 

tract, it cannot reduce the invasion 
of salmonella in the hindgut. In 
order to prevent premature gastric 
absorption and enable the slow 
release of butyrate in the intestine, 
Na-butyrate must be protected by a 
high quality coating (Adimix 
Precision). 

The efficacy of Adimix Precision in 
decreasing caecal colonisation and 
the faecal shedding of salmonella 
has been demonstrated in several 
broiler trials. Indeed, Adimix 
Precision has been shown to 
significantly reduce the percentage 
of chickens with positive salmonella 
cloacal swabs when the birds were 
orally inoculated with S. enteritidis 
on day five post hatching. 

In a trial in which the effect of 
coated and uncoated Na-butyrate 
was evaluated on caecal salmonella 
levels under challenging conditions, 
the group supplemented with 
Adimix Precision had a significantly 
lower mean cfu/g salmonella level 
in the caecum than the control 
group (p<0.05). 

No significant differences were 
observed between the levels in the 
control group and the group that 
received the uncoated Na-butyrate.

Control the risk of contamination 
throughout the supply chain 

Since the risk for microbial 
contamination is present during 
harvest, storage, transport and in 
feed production it is important that 
an additive selected to support feed 
quality be effective regardless of 
when it is used in the production 
process. 

novusint.com  

Formaldehyde is well known as a 
chemical disinfectant. Its 
ability to disrupt the 
pathogen cell membrane 
and cause denaturation 
of pathogen proteins 
makes formaldehyde 
particularly effective 
against vegetative Gram-
positive and 
Gram-negative bacteria 
and mycoplasma.  

Formycine preservative 
pre-mix is a unique blend 

of formaldehyde and propionic acid. 
Coupled with the disinfectant 
properties of formaldehyde, 
propionic acid is shown to cause an 
increase in pH, impairing cellular 
processes. This makes Formycine an 
effective tool against salmonella and 
Clostridium perfringens in 
commercial conditions. 

Available in dry powder and 
granular forms, Formycine helps to 
control the risk of contamination 

throughout the supply 
chain, starting with 
rendering and ingredient 
manufacture, at the feed 
mill and at the poultry 
house where it can 
benefit gut health. In 
research trials and 
commercial studies, 
Formycine is fast-acting 
and does not leave 
residue in meat or final 
products.

Essential biosecurity against 
salmonella 

Neogen Viroxide Super is UK DEFRA 
approved and proven effective 
against salmonella types including 
Salmonella enteritidis at a dilution 
rate of 1:100. 

neogen.com 

Strict biosecurity measures 
including regular cleaning and 
disinfection for farms as well as 
stringent pest control are essential in 
the prevention of spreading disease 
causing bacteria, such as salmonella. 
A single lapse in hygiene could 
introduce salmonella to a farm 
environment or enable pathogens to 
spread. 

Neogen Viroxide Super, a 
peroxygen powder disinfectant, 
offers rapid broad-spectrum 
disinfection and speed of kill as 
part of terminal disinfection, 
continual disinfection and 
Emergency Disease Control 
programmes. It is independently 
tested and proven effective 
against many pathogens of 
critical importance, including 
salmonella.  

Neogen Viroxide Super is ideal 
for the disinfection of housing 

and equipment as well as for boot 
dips, vehicle disinfection, drinking 
water systems and fogging and 
misting applications. It is suitable for 
use on hard and porous surfaces and, 
under continuous biosecurity 
measures, may also be used in the 
presence of animals (subject to 
specific country regulations). 
l DEFRA approved and EN tested 
and approved. 
l Complete disinfectant product 
for a wide range of applications. 
l Superior oxidisation for speed of 
kill. 
l Safe to use in the presence of 
livestock. 
l Efficacious in hard water areas. 
l Increased surfactant to aid 
pathogen penetration and cleaning 
action.
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Reduce the salmonella risk through 
hatchery vaccination 

Comprehensive salmonella 
management programmes that 
target all phases of chicken 
production – including the hatchery 
– are critical in ensuring producers 
comply with regulatory standards. 

zoetis.com 

A modified-live vaccine that can 
be applied at day of age, Poulvac ST 
from Zoetis aids in the reduction of 
Salmonella enteritidis, S. heidelberg 
and S. typhimurium colonisation of 
the internal organs, including the 
intestines and caeca. 

In studies, Poulvac ST was shown 
to provide a 25-60% reduction of 
salmonella serotypes in serogroups 
B, C and D. 

Poulvac ST is an aroA mutant that 
stops replicating once aromatic 
amino acids are no longer available. 

So, the vaccine isolate will not 
persist in the bird, on the bird or in 

the environment – which minimises 
any risk the vaccine strain will be  
re-isolated in the processing plant. 

This helps ensure the use of 
Poulvac ST will not lead to the 
detection of false positives by 
regulatory authorities on bird 
carcases at processing age.

http://www.adisseo.com
http://www2.novusint.com/formycine
https://www.neogen.com/en
https://www.zoetis.com


Help break the salmonella cycle 
and make birds more resilient 

Vertical transmission of bacterial 
pathogens like salmonella remains a 
critical issue throughout all stages of 
poultry production, with reinfection 
promoting a cycle of disease in 
breeders, spreading to hatcheries 
and to the progeny. 

ahfoodchain.com 

Feeding Celmanax from Arm & 
Hammer Animal and Food 
Production helps reduce the 
presence of salmonella and other 
pathogens in breeders, thus lowering 
the likelihood of transmission.   

The Refined Functional 
Carbohydrates (RFCs) in Celmanax 
act against gastrointestinal 
challenges to consistently improve 
bird performance and promote food 
safety. In vitro studies show that 
Celmanax can agglutinate and 
prevent adherence of several species 

of salmonella, making birds more 
resilient against these pathogens. 

An independent research trial with 
broiler breeders showed that feeding 
Celmanax starting from day one 
significantly reduced salmonella 
presence in the caeca of both 
breeder hens and their progeny. 
Control breeders that did not 
receive Celmanax had 71% 
prevalence of salmonella at 23 weeks 
of age, and 40% prevalence at 64 
weeks of age.  

Salmonella was not detected in 
those receiving Celmanax during the 
same time periods. Salmonella was 
detected in 25% of broiler progeny 
from the control breeders but was 
not detected in broilers from 
breeders fed Celmanax.  

These results support the benefits 
of Celmanax as part of a 
multifactorial salmonella mitigation 
strategy.
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Reduce salmonella risks with an 
early defence approach  

Complete suppression of salmonella 
from poultry production is a 
challenging task. The first step in 
controlling the spread is by avoiding 
amplification at the level of the 
breeding farm, which in turn can 
reduce the risk of infection of 
further progenies. 

intracare.com 

An early defence approach, by 
providing clean drinking water and 
creating an unfavourable 
environment for microbial growth in 
the crop and stomach, has proven to 
be an effective preventive measure.  

One of the most underestimated 
challenges in controlling microbial 
pressure is the removal of biofilm in 
the drinking lines. Micro-organisms 
like salmonella can establish 
themselves inside the biofilm which 
protects them from disinfectants. 

Intra Hydrocare cleans and 
disinfects the drinking water (system) 
simultaneously which is the most 
efficient way to guarantee a high and 
consistent water quality. 

Even when the safety of drinking 
water is assured, salmonella can still 
be transmitted via the faecal oral 
route. It is therefore essential that 

the crop and stomach environments 
are made unfavourable for pathogen 
growth which can effectively be 
achieved by drinking water 
acidification. 

Organic acids reduces pH in the 
water and proximal part of the gut, 
which has a growth inhibiting effect 
on salmonella and stimulates the 
establishment of a balanced 
intestinal microbiota.  

Intra Aqua-Acid Mineral contains a 
blend of organic acids and chelated 
minerals, which serves these 
functions and can be dosed in 
combination with Intra Hydrocare in 
the drinking water.  

Before and after the use of Intra 
Hydrocare to clean and disinfect 
drinking systems. 

http://www.ahfoodchain.com
http://www.intracare.com
mailto:fiem@fiem.it
http://www.fiem.it
mailto:layers@hendrix-genetics.com
http://layinghens.hendrix-genetics.com
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Helping the bird develop a well 
balanced gut microbial population 

The gastrointestinal tract of the 
newly-hatched chick may be 
colonised by bacteria from the 
mother hen. 

anpario.com 

 Therefore, ensuring that 
the biome transfer from 
the breeder hen to the 
chick is both balanced and 
contains beneficial 
bacteria is important as 
this can have a profound 
effect on lifetime 
performance. 

Salkil is Anpario’s market 
leading acid-based 
eubiotic, comprising of 
formic and propionic 
acid on a unique carrier 
system. Salkil is licensed 
for use as a bacterial 
decontaminating agent, including 
but not limited to Salmonella spp., 
to improve feed hygiene. 

Independent trials have shown 
significant improvement to the 
performance of breeder hens and 
subsequent progeny when Salkil is 
included in their diet.  

Salkil supports the proliferation of 
beneficial bacteria, helping the bird 

to develop a well-balanced 
gut microbial population. This 
in turn assists in decreasing 
numbers of potentially 
harmful bacteria, such as 
salmonella, within the bird 
and consequently helps 
reduce shedding into the 
environment. The inclusion of 
Salkil in breeder diets has 
been shown to increase 
breeder fertility and 

subsequent chick 
hatchability. Additionally, 
progeny from breeders 
fed Salkil have been 

associated with significantly 
increased weight gain and an 
improved FCR.

Pioneers in feed pathogen 
mitigation 

Feed safety is essential to all of us 
and begins with a clean production 
system.  

From the farmer to the feed 
producer, all partners need to 
operate in a safe and clean way. 
Perstorp’s ProPhorce SA can help. 

perstorp.com 

Keeping feed enterobacterial and 
salmonella pressure under control is 
absolutely necessary to prevent 
these pathogens from having a 
negative impact on your bottom line 
and reputation.  

The considered acceptable 
enterobacteria load in any classical 
compound feed is <4log CFU/g. 
While it is mandatory to fulfill <2log 
CFU/g in breeding layer feed. 

In feed production, heat 
conditioning is common practice to 
reduce salmonella. While effective, 
it is often overlooked that during the 

cooling-drying phase 
recontamination risks can arise. 

Perstorp’s research has shown that 
optimal results are achieved with 
reduced heat conditioning (65˚C, 
two minutes) in combination with a 
solution such as ProPhorce SA to 
help improve the results and to 
prevent recontamination. 

Global hygiene solutions from the 
farm to the hatchery 

Mirius, a UK based company, is part 
of the Coventry Group of companies 
and has over 50 years’ experience, 
specialising in cleaning and 
disinfection products from farm to 
plate. 

mirius.com 

Controlling salmonella starts at 
the breeder farm and continues 
through egg collection, storage, 
transportation, including all areas of 
the hatchery and the grow out 
farms. To help in the prevention of 
disease organisms being spread by 
either the staff or the equipment, 
Mirius have developed a range of 
products proven to help prevent the 
transmission of disease. 

The cleaning phase in all areas is 
vital to the success of all 
disinfectants.  
l Omniclean is a foaming alkaline 
cleaner. This can be used in all areas 
of production, including inside the 
hatchers and setters.  
l Omnigel is an acid-based gel 
cleaner for longer contact. It can be 
applied to all hard surfaces on the 
farm and hatchery walls. 

l For complete disinfection, 
Omnicide – the original synergistic 
blend of glutaraldehyde and 
quaternary ammonium – has been 
tested for its effectiveness on many 
micro-organisms including different 
strains of salmonella. It is non-
corrosive in dilution, has a long 
residual action and is effective in hot 
and cold temperatures. It can also be 
used in both hard and soft water. 

These are accompanied by 
antibacterial hand sanitisers and 
antibacterial soaps to ensure the 
cleanliness of all staff movements 
between each action – from 
entering a building or after handling 
birds and eggs.
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The effect of various 
eggshell temperature  
patterns on hatchability 
van der Pol Carla, van Roovert-Reijrink Inge, Wijnen Jan, Hijink Thijme 
HatchTech BV, PO Box 145, 3900 AG Veenendaal, the Netherlands 

A constant eggshell temperature 
(EST) of 37.8°C has been shown to 
result in good hatchability and chick 
quality, but some variations in EST 
may be even more beneficial. For 
example, colder EST (36.7°C) in the 
final days of incubation and brief 
peaks or drops in temperature have 
been suggested to improve organ 
development at hatching and post 
hatch performance.  

Three EST patterns were applied: 
Control (constant 37.8°C), Cold 
(37.8°C until embryonic day (E)16, 
then a gradual decrease to 36.7°C on 
E18), and Spiking (like Cold, but 
briefly spiking to 40.0°C on E16, E17, 
and E18). 

Per treatment, 1,600 Ross 308 eggs 
from a 41 week old parent flock were 
set. On E18, eggs were transferred 
with 50 eggs per hatcher basket. At 
pull, the number of dead, first, and 
second grade chicks was determined 
per basket and a breakout was 
performed on unhatched eggs. Navel 
closure was scored from 1 (perfectly 
closed) to 4 (open, with a >2mm 
black button) in 5-7 baskets per 
treatment.  

Post hatch, 160 male chicks per 
treatment were transported and 
placed as groups of 20 in eight 
replicate pens. BW and FI were 
determined per pen on d7, 14, 26, and 
35. Mortality was recorded daily.  

Hatch of first grade chicks from 
fertile eggs was higher for Control 
(+4.2%) than for Cold (P=0.005), with 
Spiking intermediate. Cold and 
Spiking resulted in 2.4 to 3.2% more 
second grade chicks than Control 
(P=0.002).  

Navel closure did not differ 
between treatments (P=0.24). ADFI 
from d0-d7 was 3.1g/day higher for 
Cold than for Spiking, with Control 
intermediate (P=0.049). BW on d26 
was higher for Control than for Cold 
(+38.9g) and Spiking (+49.2g; P=0.03). 
This difference was created mostly 
by a higher ADG between d14 and 

d26 for Control than for Cold and 
Spiking (P=0.008). No differences 
between treatments were found on 
d35 (P>0.12).  

Total mortality did not differ 
between treatments (P=0.60).  

To conclude, Control showed 
better incubation results and the 
hatched chicks performed better 
post hatch than Cold and Spiking up 
to d26, suggesting that an EST of 
36.7°C from E18 onward was not 
beneficial.                                          n 
cvdpol@hatchtech.nl

Effect of chick holding  
temperature and provision of 
a hatchling supplement 
Kuntze Ferreira Aline De Cassia, Nicholson Dinah 
Aviagen Inc, 11 Lochend Road, Newbridge, Midlothian, EH28 8SZ, UK 

The objective of this study was to 
observe chicks held under different 
holding temperatures through a 
simulated 72 hour journey. Ross 308 
parent stock chicks from a single farm 
were incubated across three 
setter/hatchers. Temperatures were 
adjusted to achieve a constant 37.8°C 
eggshell temperature. On removal 
from the hatcher, the residual yolk 
sac weight averaged 5.23g (12.03% of 
the average chick body weight). 

Chicks were counted, graded and 
randomised into three groups of 

chicks, each held in 26 export quality 
cardboard boxes holding 68 chicks 
per box. The hatchers were set up to 
mimic chick delivery trucks, with 
three different temperature regimens.  

The control (OPT) treatment 
delivered an air temperature in the 
chick box of 30°C. The warmer 
treatment (WARM) held the 
temperature at 36°C and the cooler 
(COOL) treatment delivered 24°C. 
Wet bulb set points were adjusted to 
deliver 60% relative humidity in each 
machine. Sample chicks were 
removed at 0, 24, 48, 60 and 72 hours 
to measure vent temperature, body 
and residual yolk sac weight. Daily 
mortality was removed and recorded. 

After 72 hours, chicks were placed 
in trial pens (six replicates of 45 chicks 
per treatment) and were grown to 
seven days. Daily mortality was 
recorded. The average vent 
temperature at hatch was 39.97°C.  

Over the first day, the chick 
temperature in the WARM and COOL 
treatments diverged from the OPT, 
but behavioural modifications 
(panting and huddling) kept them 
within target (39.44 to 40.56°C) for 
chick comfort at 24 hours.  

By 48 hours, the chicks in the cool 
treatment were below target for 
comfort, and their temperatures 
continued to drop. The OPT and 
WARM treatments stayed within 
target to 72 hours. Temperature did 
not affect the rate at which the 
residual yolk was used. However, the 
average weight loss of the OPT chicks 
was 13.7%, compared with 15.4% for 
the COOL and 19.2% for the WARM 
treatment. During the holding period, 
mortalities from the OPT, WARM and 
COOL treatments were 0.0%, 0.2% 
and 1.7%.  First week mortalities in the 
broiler house were 4.4%, 6.3%, 21.9%.  

Chicks can be held for 72 hours in 
an air temperature of 30°C and survive 
well. Cooler temperatures were 
associated with raised mortality.     n 
aferreira@aviagen.com

Evidence for epigenetic  
reprogramming in response 
to acoustic signals 

George Julia M1, Clayton David F1, Frank Mahalia SB1, Mariette Mylene M2, 
Buchanan Katherine L2 
1Queen Mary University of London, Mile End Road, London E1 4NS, UK 
2Deakin University, Locked Bag 20000, Geelong VIC 3220, Australia 

Growing evidence suggests that 
developing birds sense acoustic cues 
from the environment, even while in 
the egg. Zebra finches provide a 
striking new example: at high 
ambient temperatures and in the 
presence of eggs, nesting parents 
produce an ‘incubation call’, and 
embryos exposed in the egg to this 
call later develop with better 
adaptation to hot weather.  

These adaptations include altered 
growth rates and thermal 
sensitivities – traits of interest to 
poultry producers.  

Ongoing experiments to test the 
hypothesis that incubation calls 
trigger an epigenetic response in the 
embryo, ultimately leading to 
adaptive developmental 
reprogramming.  

Eggs (n = 40) reared in an incubator 

were exposed for three days to 
incubation or control calls, to test 
for differences in gene expression 
linked to progression of 
developmental reprogramming.  

By RNA sequencing analysis 
(RNAseq) of whole brain, we see 
evidence for differential expression 
of ~10 genes in the eggs exposed to 
incubation calls. We are currently 
mapping the anatomical expression 
of these genes and replicating the 
experiment in a new set of embryos. 

These experiments provide initial 
support for the hypothesis that, 
despite their altricial development, 
zebra finch embryos respond to 
acoustic signals with changes in gene 
expression that may have lasting 
effects on growth and temperature 
sensitivity. n 
j.george@qmul.ac.uk

mailto:cvdpol@hatchtech.nl 
mailto: aferreira@aviagen.com
mailto:j.george@qmul.ac.uk


International Hatchery Practice  •  Volume 34 Number 3 17

Transgenerational analysis of 
embryonic heat exposure in 
Japanese quail 
Vitorino Carvalho Anaïs1, Hennequet-Antier Christelle1, Crochet Sabine1, 
Couroussé Nathalie1, Bordeau Thierry1, Rouger Romuald2, Pitel Frédérique3, 
Collin Anne1, Coustham Vincent1 
1BOA, INRAE, Université de Tours, 37380 Nouzilly, France 
2SYSAAF, 37380 Nouzilly, France 
3GenPhySE, Université de Toulouse, INRAE, ENVT, 31326 Castanet-Tolosan, 
France 

Changes in gene activity induced by 
perinatal environmental challenges 
are known to impact the phenotype, 
health and disease risk of animals. 
The epigenome is an essential 
contributor to phenotypic plasticity, 
and learning how environmental 
exposures translate into persisting 
epigenetic changes may open new 
doors to improve the robustness and 
resilience of developing animals.  

In that respect, birds are species of 

choice to directly manipulate the 
embryonic environment with limited 
direct maternal influence. 

It was previously reported that the 
heat tolerance of male commercial 
chickens was improved by cyclically 
elevating the egg incubation 
temperature. This procedure named 
embryonic thermal manipulation 
(TM) was associated with an 
enhanced gene response when 
animals were heat challenged at 

slaughter age, 35 days post-hatch 
(D35). Unpublished work of our team 
shows that TM is associated with 
two epigenetic marks changes in the 
hypothalamus of D35 chickens that 
may contribute to the molecular 
basis of TM-induced programming of 
gene expression. 

To further explore the molecular 
mechanisms of heat acclimation, we 
took advantage of an inbred line of 
Japanese quails to investigate the 
transgenerational impact of TM on 
bird epigenome. Among other 
advantages, the quail short 
generation cycle is 3-4 times faster 
than the one of chicken and the use 
of an inbred genotype should help 
reducing phenotypic variations due 
to genetic variability.  

TM was transposed to quail by 
elevating the incubation temperature 
from 37.8°C to 39.5°C during 12 hours 
per day from the 12th hour of 
incubation until E13 (E0-13). TM 
affected the hatching rate and the 
survival during the first four weeks 
of life, the growth until 25 days of 
age and the surface temperature of 
the shank at D35. We also found that 
TM impacted some blood 
metabolites in interaction with sex 
at D35.  

The thermal response of TM 

animals was assessed by a heat 
challenge at D35 that had no impact 
on survival. Nevertheless, according 
to beak surface temperature and 
blood sodium levels, TM animals 
differentially responded to the heat 
challenge, in a sex dependant 
manner. To explore the molecular 
impacts of TM, a genome-wide 
study of gene expression by RNA-seq 
and of DNA methylation by whole 
genome bisulphite sequencing 
(WGBS) is currently ongoing on D35 
hypothalamic tissues of TM and 
control animals. 

TM was repeated on the progeny 
of TM animals to a total of four 
consecutive generations in order to 
evaluate the multigenerational 
impact of the treatment, in parallel 
to four generations of untreated 
animals crossed in a mirror manner 
as controls.  

In addition, we derived two 
generations of control treatments 
from two consecutive generations of 
TM to assess the transgenerational 
impact of TM. A phenotypic 
characterisation including 
physiological, reproductive and 
behavioural measurements is 
currently underway at all 
generations.                                       n 
Vincent.Coustham@inrae.fr

Involvement of two-pore  
calcium channels in the  
regulation of cardiac activity 
Nechaeva Marina, Alekseeva Tatyana, Avdonin Pavel 
Institute of Developmental Biology RAS, Vavilov St. 26, 119334,  
Moscow, Russia 

Calcium homeostasis influences the 
cardiovascular function in the 
developing chick embryo. It is known 
that calcium is a critical regulator of 
cardiac myocyte function as it links 
the electrical signals that pervade 
the heart and contraction of the 
myocytes to propel blood.  

In this process, calcium channels 
are the central players in the 
cardiomyocytes calcium signalling.  

We focused on the role of the 
two-pore calcium channels in the 
spontaneous rhythmic contractions 
of the chick embryonic heart.  

These channels are localised in 
endolysosomal vesicles and 
activated by the second messenger 
NAADP.  

The aim of this study was to find 
out how the blocking of two-pore 
calcium channels will affect 
spontaneous rhythmic cardiac 
activity at the early developmental 
stage of chick embryo before the 
formation of embryonic hormonal or 
neuronal heart control. A selective 
antagonist of two-pore calcium 
channels trans-NED19, which is a 
structural analogue of NAADP, was 
used for the studies. The 
experiments were carried out on the 
spontaneously beating heart isolated 
from Day 4 embryo. The video 
recording of the isolated heart, 
transferred in a chamber filled with 

Hanks solution, was used, and then 
trans-NED19 was added to the 
solution at different concentrations.  

The videos were reviewed and 
analysed using Danio Scope (Noldus, 
The Netherlands) computer 
software. In the control, the heart 
rate (HR) was stable and averaged 
about 111 bpm (N=14). Trans-NED19 
(final concentration 10μM) caused an 
inhibitory effect, and the HR 
decreased by 30%. When the trans-
NED19 concentration was increased 
by two times (20μM) the HR 
decreased by about 42% of the value 
in the control and it did not 
significantly differ from the effect of 
10μM. The HR completely restored 
by washing in a Hanks solution. 

Our data suggest that two-pore 
calcium channels are involved in the 
cardiac spontaneous activity in the 
early developmental stage chick 
embryo. The absence of a significant 
difference in the effect of trans-
NED19 on HR at 10μM and 20μM 
concentrations may indicate 
saturation of NAADP binding sites by 
this antagonist. We can assume that 
about 40% of the heart rate at this 
stage of chick development is 
associated with the mobilisation of 
calcium from endolysosomes 
through the two-pore calcium 
channels activated by NAADP.         n 
mnechaeva2003@yahoo.com

Long-lasting metabolomic 
faecal signatures of negative 
postnatal events in chicks 
Beauclercq Stéphane1, Lefèvre Antoine2, Montigny Frédéric2, Collin Anne1, 
Tesseraud Sophie1, Leterrier Christine3, Emond Patrick2,4,5, Guilloteau 
Laurence A.1 
1BOA, INRA, Université de Tours, 37380 Nouzilly, France 
2Université de Tours, PST Analyse des systèmes biologiques, Tours, France 
3PRC, INRA, CNRS, Université de Tours, IFCE, 37380 Nouzilly, France 
4UMR 1253, iBrain, Université de Tours, Inserm, Tours, France 
5CHRU de Tours, Service de Médecine Nucléaire In Vitro, Tours, France 

Negative experiences in early life can 
induce long-lasting effects on the 
welfare, health, and performance of 
farm animals. A delayed placement 
of chicks in poultry houses has a 
negative effect on their 
performance. Based on this 
observation, the metabolites from 
the faeces of 12-day-old chickens 
were screened for early markers of 
response to negative events using 
gas-chromatography and liquid-
chromatography coupled with mass 
spectrometry (GC-MS, LC-HRMS).  

The faecal metabolome from 12-
day-old chicks having experienced 
an optimal (control) or delayed 
placement (delayed) were recorded 
by GC-MS and LC-HRMS in two 
genotypes from two experiments. 
From both experiments, 25 and 35 
metabolites, respectively explaining 
81% and 45% of the difference 
between delayed and control 

chickens, were identified by 
orthogonal partial least-squares 
discriminant analysis from LC-HRMS 
and GC-MS profiling.  

This study showed that the faecal 
metabolome was durably influenced 
by the postnatal events experienced 
by chicks. The model highlighted 
persisting differences in metabolites 
involved in adaptive response, 
energy metabolism, and microbiota 
composition between delayed and 
control chicks in response to the 
negative postnatal experience. 

The sets of molecules identified 
will be useful to better understand 
the chicks’ response to negative 
events over time and to define stress 
or adaptation biomarkers. They will 
provide tools for assessing potential 
innovative practices designed for 
improving chicken health and 
welfare.                                              n 
Laurence.Guilloteau@inrae.fr
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Metabolomic analysis of  
nutrient sources in the  
embryonic egg 
Petit Angélique1, Réhault-Godbert Sophie1, Nadal-Desbarats Lydie2, Cailleau-
Audouin Estelle1, Jimenez Justine1, Chartrin Pascal1, Raynaud Emilie1, 
Bernardet Nelly1, Chesse Magali1, Le Bihan-Duval Elisabeth1, Métayer-
Coustard Sonia1 
1BOA, INRA, Université de Tours, 37380 Nouzilly, France 
2INSERM, Université de Tours, UMR 1253, Université de Tours, 37000 Tours, 
France  

Divergent selection on the ultimate 
pH (pHu) of the breast muscle has 
allowed the creation of the pHu+ 
and pHu- lines, which represent a 
unique model to study the genetic 
and physiological control of energy 
stores and meat quality in chickens. 

Indeed, pHu+ and pHu- chicks 
(presenting low and high energy 
status, respectively) exhibit different 
nutrient and hormone response 
capacities at hatch.  

The avian egg forms a natural 
chamber that contains all the 
elements that are necessary for the 
survival and development of the 
embryo. During the first two weeks 
of development, nutrients are mainly 
provided by the lipids and proteins 
contained in the yolk.  

In the last third of development, 
the embryo will use other nutrients 
present in the egg white and 
amniotic fluid. We hypothesised that 
a variation in these nutrient sources 
could contribute to metabolic and 
developmental differences that are 
present at hatch between the pHu+ 
and pHu- lines. 

To address this question, we 
analysed the physical and chemical 
characteristics of the yolk and 
performed some metabolomic 
analyses (1H-nuclear magnetic 
resonance, NMR) at E0 (the first day 
of incubation) and E10 (after 10 days 
of incubation) for yolk and at E10 for 
amniotic fluid. 

Metabolomic analysis evidenced 
changes in yolk composition 
between E0 and E10 stages. However, 
no difference in metabolomic profile 
was found between the two lines. In 
contrast, chemical analysis revealed 
a higher lipid percentage at E0 in the 
pHu+ line (32.9%) that appeared 
particularly low in the pHu- line 
(27.7%).  

On the other hand, analysis by 1H-
NMR spectroscopy of the E10 
amniotic fluid showed a different 
metabolic signature between the 
lines with leucine, isoleucine, 
oxoisocaproate, citrate and  
β-glucose being superabundant in 
pHu+ line while choline and inosine 
being superabundant in pHu- line. 

These results highlight quantitative 
and qualitative differences in the 
nutrients potentially available to 
developing embryos, which could 
explain metabolic and 
developmental differences between 

the pHu+ and pHu- lines. The 
molecular characterisation of the 
different compartments of the egg 
will help in understanding the 
metabolic orientation of the 
embryos (according to their nutrient 
sources and genetics) and could 
contribute to identify biomarkers 
reflecting the animal's energy status 
in ovo.                                                n 
sonia.metayer-coustard@inra.fr

Effect of egg cooling on  
embryonic development of 
long stored older flock eggs 
Özlü Serdar1, Uçar Ahmet1, Erkuş Tolga2, Yasun Serap3, Nicholson A. Dinah2, 
Elibol Okan1 
1Ankara University, 06110, Turkey 
2Aviagen Ltd, EH28 8SZ, UK 
3Ross Breeder Anadolu, Ankara, Turkey 

This study investigated the effect of 
the egg cooling profile of 
grandparent hatching eggs after 
oviposition and SPIDES on 
embryonic development and 
hatchability of fertile eggs. 

Hatching eggs from Ross female 
line grandparent flocks at 51 and 55 
weeks old were used in Experiment 1 
and 2, respectively.  

A total of 3,180 eggs that had been 
laid within a 15 minute period were 
collected and then randomly 

assigned to two cooling profile 
groups with either control (CC) or 
slow cooling (SC) in each 
experiment. CC group eggs were 
directly transferred to storage room 
at 17°C, but SC group eggs were held 
in the holding room for eight hours 
at 27°C then sent to egg storage 
room. EST was cooled down to 24°C 
in three hours and 10 hours in CC 
and SC groups respectively. All eggs 
were stored for 14 days at 15°C and 
75% RH. During storage, eggs were 
either held continuously at 15°C in 
the storage room (Control) or were 
subjected to a heat treatment 
regimen delivering four hours above 
32°C, in a Petersime Re-Store 
machine at d4 of storage (SPIDES). 
Some (30 embryos in each batch) of 
the eggs were opened after cooling 
process (d0) and SPIDES (d4) to 
determine the stage of the 
blastoderm. Each tray of 150 eggs 
was considered to be a replicate and 
there were five replicate trays per 
heat treatment in each cooling 
profile treatment. The eggs were 
randomly set in a single commercial 
incubator.  

Data from the two (cooling profile) 
x 2 (heat treatment) completely 
randomised design were subjected 
to analysis of variance. The SC vs. CC 
exhibited an EGK of 11.4 vs. 10.7 in 
Experiment 1 and EGK of 11.6 vs. 10.6 
in Experiment 2 and the blastoderm 
development was significantly 
advanced by SC in both experiments 
(P<0.05). Blastoderm stages of 
embryos in the SPIDES treatment 
were more advanced (P<0.05) than 
those of the Control treatment (EGK 
11.5 vs. 10.6 in Experiment 1 and EGK 
11.7 vs. 10.6 in Experiment 2), as 
expected. Fertile hatchability was 
87.6% and 85.7% in Experiment 1, and 
83.4% and 80.3% in Experiment 2 in 
CC and SC groups respectively.  

In both experiments fertile 
hatchability decreased by slow 
cooling due to significantly 
increased early embryonic mortality 
(P<0.05). SPIDES exhibited 
numerically higher fertile 
hatchability (+1.7%, and +1.5% in Exp 1, 
and 2) than control in both 
experiments. It can be concluded 
that although both SC and SPIDES 
advanced the stage of blastoderm 
development similarly, hatchability 
was affected negatively by SC but 
beneficially by SPIDES, in the case of 
the old flocks.                                   n 
elibol@agri.ankara.edu.tr 

Heat treatments during  
prolonged storage of eggs 
from breeders 
Guinebretière Maryse1, Puterflam Julie2 
1ANSES, Zoopole, Route de Beaucemaine, 22440 Ploufragan, France 
2ITAVI, Zoopole; Route de Beaucemaine, 22440 Ploufragan, France 

Long periods of egg storage between 
laying and incubation cumulated 
with low qualitative flocks’ ages 
degrades egg quality. These 
parameters are inherent to breeders’ 
availabilities and market demand, 
and cannot always be optimised by 
hatcheries. This project aims to test 
different factors during egg storage 
to compensate for these critical but 
imponderable situations.  

In order to improve broiler health 
and welfare and limit mortality 
during rearing, this study aims to 
increase chick robustness by use of 
two heat treatments during egg 
storage when the eggs came from 
one Young breeder flock (28 weeks 
of age) and one Old breeder flock 
(59 weeks of age) and were stored 
for a long period (14 days). 

9600 Y eggs and 9600 O eggs 
(Ross 308) were stored according to 
three modalities: 1/C: 11.5°C during all 
storage period as cold conditions to 
limit embryo cell death; 2/S: two 
heats on 6 and 10 days post-lay – 
each lasting four hours between 32 
and 35°C, the rest of the time at 18°C, 
to make embryo reach robust 
development stage; 3/T; 18°C during 
all storage period as a control group, 
similar to commercial conditions.  

All groups of eggs within Y and 
within O were incubated in the same 
machine. Chicks were all reared in 
the same experimental farm. Embryo 
staging before incubation, 

hatchability, embryonic mortality, 
chick quality, broiler mortality and 
zootechnical performances up to 
slaughter were compared within 
groups of same breeder flock origin.  

This study showed that for Y and 
O, S accelerated embryonic 
development (stages EG&K 12.4 and 
12.6 in SY and SO eggs vs. 10 in 
others groups, p<0.01), hatching rates 
were increased in C and S compared 
to T (for Y: 86% in T vs. 95% in S and 
in C; for O: 75% in T vs. 86% in S and 
88% in C, X² test, p<0.05 for each 
comparison with T). 

C and S decreased embryonic 
mortality during storage and during 
incubation compared to the 
treatment T, and increased chick 
quality in terms of percentage of 
first graded chicks (p<0.05).  

Mortality during rearing was not 
significantly different between 
groups. T chicks were heavier than S 
and C at day 1 (for O), and than S 
only for Y (p<0.05). However there 
was no significant difference 
between groups on body weight 
after day four.  

Feed intake was not different 
between groups.  

Heat treatments for young and old 
breeder eggs seem to compensate 
the negative effects of prolonged 
egg storage on hatching results even 
if differences on mortality or weight 
do not persist during all livestock.  n 
maryse.guinebretiere@anses.fr 
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increasing, therefore it is important 
to give them more air. 

The eggs will lose weight 
throughout the process, and the 
closer to the hatching date, the 
more they will lose. 

In total, the eggs will lose about 
12% of their weight when compared 
to their weight on their first day of 
incubation.  

HATCHING 

Three days before the end of the 
production process, the eggs are 
placed in the hatcher.  

The hatching process consists of 
the ducklings pipping to get out of 
their shells and establishing the 
pulmonary respiration required for 

3. The key stages in incubating Pekin duck eggs 
by Stéphane Baudon, Hatchery Manager, Grimaud Freres. www.grimaud.com  

The Pekin duck is known for how easy it is to breed. At Grimaud Freres, 
production managers agree that the start-up phase of animals is 
essential as the first three days of a duckling’s life determines its 

subsequent growth and performance. But what happens before the start-up 
phase? What practices are used by breeders to incubate eggs and increase 
the viability of the animals? What precautions are taken? 

them to live outside of their  
shells. 

The eggs are no longer sprayed 
with water and attention now 
focuses on monitoring the 
consistency and rate of pipping.  

Incubation is an essential stage 
between the eggs being laid and the 
start-up phase of the ducklings. 
Every precaution is taken to ensure 
optimal health and safety.  

Hatchery teams are trained how to 
use the equipment and are aware of 
the impact their role has on the 
success of incubation and the 
viability of the animals.  

At each stage in the breeding 
process right up to delivery of the 
ducklings, Grimaud Freres teams 
strive to ensure irreproachable 
quality in terms of health.  n 

PLACED IN INCUBATORS 

The incubation period varies from 
one species to another, but for Pekin 
ducks it lasts 28 days.  

An incubator is a machine which 
automatically and mechanically 
reproduces the conditions required 
to hatch the egg and replicates the 
movement of the female: it 
maintains the temperature at 37.6°C, 
humidity at 65% and a 45° incline as 
standard.  

At Grimaud Freres, a breeder of 
Pekin, Muscovy and mule ducks, we 
invest in equipment and techniques 
that reproduce the natural cycles of 
female ducks.  

The eggs must be of impeccable 
quality, both physically and in terms 
of health, to ensure proper 
development of the blood system.  

In addition to the criteria 
previously mentioned, the hatchery 
manager must pay particular 
attention to the stability of the 
incubator to ensure proper 
consistency and good viability of the 
ducklings on the day they hatch.  

Health aspects, the flow of eggs 
and people must be fully controlled 
to guarantee good quality ducklings. 

These practices should be adapted 
according to the equipment and 
technical resources available and the 

climatic constraints of the country in 
which the eggs are incubated.  

ENDOTHERMIC EMBRYONIC 
GROWTH  

During the first 14 days of incubation, 
ventilation management and oxygen 
requirements are essential indicators 
to monitor.  

After the 12th day, the eggs are 
taken out of the incubator and 
placed under a light made up of 
different variations, in order to check 
their fertility. Only the fertile eggs 
are kept.  

This stage is known as candling. It 
is not essential but it makes it 
possible to save time when hatching 
and to only keep the viable eggs. 

EXOTHERMIC EMBRYONIC 
GROWTH  

During the last days of their 
incubation period, spraying the eggs 
with water helps to expel calories 
and helps to break down the shell of 
the egg.  

Using good quality water is 
essential to achieve good results 
during this process. During this 
phase, oxygen requirements are 
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No.3  Bacteria
A key criterion that internal or external customers use for assessing their 
supplier is the production of fit and healthy day old chicks. This series of 
articles will look at various facets of health and hygiene pertinent to the 
hatchery and the breeder farm, and the way in which these may impact 
on the health and performance of day olds.BytesBytes
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Testing for bacteria 

In this heath&hygiene BYTES we take a look at some of the processes of microbiological testing. 

Culture  

Culture is the process by which we multiply bacteria to produce adequate numbers of a pure form 
of the bacterium in order to undertake further tests. To do this we provide the bacterium with ideal 
growth conditions – availability of nutrients and moisture, temperature and protection from 
adversities and, for some bacteria, the provision of a different atmosphere, for example, anaerobic or 
microaerophilic. Normally bacteria are grown under aerobic conditions.  

Typically, bacteria are grown on a layer of agar in the base of a Petri dish. The agar contains the 
nutrients needed for bacterial growth and water. A sample that is suspected of containing bacteria is 
smeared on the agar surface and then the Petri dish is placed in an incubator for 24 hours or longer 
at a specified temperature. The bacterium finds itself in ideal growth conditions and rapidly grows 
and multiplies. When it can be seen by the naked eye it is known as a colony. 

Sub-culturing 

The culture obtained is often a mixture of different colonies (bacteria). We need a pure growth to do 
further work so we select a typical colony for sub-culturing. This is done by lifting a colony from the 
incubated plate and transferring it on to a second agar plate and streaking it out. Streaking is a 
technique which dilutes the bacterium as it is spread over the plate. It results in a section of the 
streak containing individual pure colonies and it is these that are used for further work on the 
bacterium.   

Bacterial counts  

There are many situations where we need to know the number of bacteria that are present. For this 
we take a known amount of material (grams or ml or cm3) and add it to a known volume of a sterile 
diluent. If we put 1.0g in 9.0cm3 of diluent and put 1.0cm3 of the resulting solution on to an agar plate 
each colony produced equates to 10 bacteria in the sample under test. Thus, if we counted four or 21 
colonies on the agar plate these would equate to bacterial counts of 40 and 210 bacteria 
respectively. Then if we took this 1 in 10 solution, removed 1.0cm3 and added it to another 9.0cm3 we 
would create a 1 in 100 solution and then our counts would be 400 and 2,100 respectively. We can go 
on doing this until we get counts in the millions or billions. 
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Dose response of herbal vitamin E in 
heat stressed broiler chicks 
In this Indian work (Ind. J. of Poult. Sci. 53 
278-281) 135 unsexed commercial broiler 
chicks were divided into three different 
groups.  
They were fed a starter mash (23% CP and 
2,905 kcal per kg of metaboliseable energy) 
up to three weeks of age and finisher mash 
from four to six weeks (20% CP and 3,120 
kcal per kg of metaboliseable energy). 

One group was the control and they 
received a standard broiler mash, while the 
other two groups had herbal vitamin E 
added at 50 and 100g per ton of feed 
respectively. 

Reducing Campylobacter jejuni  
This Belgian study (Sci. Reps. 9 8931) looked 
at the use of passive immunisation with 
hyperimmune egg yolks to confer a broad 
protection to broilers against 
campylobacter infection. 

Two novel vaccines – a bacterin against 13 
strains of Campylobacter jejuni and C. coli 
strains and a subunit vaccine of six 
immunodominant campylobacter antigens 
– were used to immunise layers.  

This resulted in high and prolonged levels 
of specific immunoglobulin Y in the hens’ 
yolks. In a trial, (control and from hens 
vaccinated with one of the vaccines) yolks 
were administered prophylactically via the 
feed to broilers.  

Eggs from hens vaccinated with either 
vaccine had significantly reduced numbers 
of campylobacter colonised broilers.  

In a second trial, eggs from vaccinated 
hens were fed therapeutically to broilers 
three days before slaughter. Broilers from 
the bacterin vaccinate hens’ eggs had 
significant reductions in C. jejuni counts per 
infected bird. 

Effects of high protein diets on 
goose caecal microflora  
This Chinese study (J. of South China Agric. 
Univ.40 6-13) was undertaken to study the 
effects of feeding diets with differing 
protein levels (16, 20 and 24% CP).  

On the 14th day the caecal contents of 
each treatment were evaluated.  

Comparing the low protein diet (16% CP) 
with the high protein diet (24% CP) fed to 
the geese the Bifidobacteria were 
significantly lower and the number of E. coli 
and salmonella were significantly higher in 
the high dietary protein fed geese. 

Feeding a high protein diet can impact on 
the caecal flora by changing the relative 
numbers of important bacteria. 

Colistin resistant Acinetobacter 
baumannii 
The emergence of plasmid-mediated 
colistin resistance carried by mcr genes 
(Klinic. Microbiol. a Inf. Lekr. 25 4-6) and 
polymyxin resistance in carbapenem-
resistant bacteria poses a threat to 
antibiotic therapy in bacterial infections. 

The worldwide spread of colistin 
resistance carried by mcr genes, particularly 
in Enterobacteriaceae, points to the 

Effect of post hatch nutrition on  
broiler performance  

This Indian review (Trends in Bioscis. 10 9550-9556) looked at the importance of broilers 
getting a good start. 

Early access to feed and water for chicks is desirable to encourage good/better growth 
performance. A good start helps to ensure higher body weight and there is a correlation 
between first week and final body weights.  

It is a common commercial practice that newly hatched chicks do not have access to feed 
and water for long periods prior to placement. Delayed feeding was found to be the main 
factor affecting broiler growth as chicks must have exhausted up to 94% of the yolk reserves 
initially available at hatch. 

Early post hatch feed deprivation not only reduces yolk sac utilisation but affects the 
development of the gastrointestinal tract resulting in overall poor performance. Early access 
to feed stimulates body weight growth and maintains this advantage through to market. 

Shortening of the time to first feeding by specific management measures such as new 
hatching technologies as well as early feeding is essential to trigger the growth in neonate 
hatchlings.

possibility of the spread of this type of 
resistance in non-fermenting Gram negative 
bacteria such as pseudomonas or 
acinetobacter. 

This paper also provides information on 
the first described occurrence of the mcr-4 
gene in Acinetobacter baumannii that was 
isolated from imported turkey liver sourced 
from a retail outlet. 

Coinfection with coccidiosis and 
Enterococcus cecorum 
This American research (An. Feed Sci. and 
Tech. 250 59-68) was undertaken to test the 
hypothesis that damage to the intestine 
caused by coccidia plays a role in 
potentiating enterococcal bacteraemia and 
free thoracic vertebral lesion development. 

In a trial broilers were infected with 
Enterococcus cecorum, the enterococcal 
strain with a coinfection of Eimeria 
acervulina, E. maxima E. tenella and nothing 
(the control). 

It was found that co-infection with 
coccidiosis significantly decreased the 
prevalence of enterococcal bacteraemia and 
histological lesions in the free thoracic 
vertebra. 

These findings indicate that the decrease 
in bacteraemia seen in coccidial co-infection 
may be due to the increased epithelial 
turnover or increased immunosurveillance in 
the intestine. In both infection groups 
bodyweight gains were significantly reduced 
and FCRs similarly. 

Genotyping of Mycoplasma 
gallisepticum 
This Hungarian paper (Vet. Microbiol. 231 
191-196) focuses on genotyping of M. 
gallisepticum having highlighted the 
epidemiological importance of the need to 
assay to differentiate between M. 
gallisepticum strains. 

Previously MLST has been regarded as the 
gold standard for genotyping bacteria due 
to its good reproducibility and high 
discriminatory power.  

The aim of this research group was to 
develop a MLST assay to determine 
phylogenetic distances between M. 
gallisepticum strains.  

After examining more than 30 
housekeeping genes, six loci (atpG, dnaA, 
fusA, rpoB, ruvB, uvrA) were selected for the 
MLST assay because of their genomic 
location and high diversity. 

The results yielded 57 unique sequence 
types with a 0.96 Simpson’s index of 
diversity. 
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18-day egg 
transport 101

Tel: +31 314 659 111 • academy@pasreform.com

by Gerd de Lange, Senior Poultry Specialist, Pas Reform Academy,   

Royal Pas Reform Integrated Hatchery Solutions 

On-farm hatching is now fairly 
common in some countries. It 
requires eggs to be transported from 
the hatchery to the farm at 18.0-18.5 
days of incubation and they must 
arrive on the farm before external 
pipping starts. The embryos need to 
be kept vital during transport to 
ensure a good hatch on the farm. 
The eggs must have sufficient 
oxygen; shocks and jolts must be 
minimised; and the temperature 
must be controlled.  

This raises the question whether 
we can simply apply the same set 
point temperature in the truck as in 
the hatcher, which is approx. 36°C 
(97˚F). We could indeed do this if air 
speed over the eggs were similar, but 
we can assume this will not be the 
case. In the temperature-controlled 
truck, depending on its design, air 
speed will be lower, as will be the 
uniformity of air speed.  

18-day old embryos produce 
approximately 170-180 Watt of heat 
per 1,000 eggs. To avoid embryo 
temperature becoming too high, this 
heat has to be removed by 
circulating cooler air. Fig. 1 shows 
that the lower the air speed over an 
individual egg (for example 0.5m/sec 
as opposed to 2.0m/sec), the greater 
the difference between the 
temperature of the egg shell and 
that of the circulating air. In other 
words, at a constant air temperature, 
eggs exposed to a lower air speed 
will be warmer than eggs exposed to 
a higher air speed. 

Moreover, air speed will not be the 

same over all eggs in the load. The 
figure also shows that the uniformity 
of egg shell temperature will be 
more negatively affected by 
variation of air speed in the lower air 
speed range. To make matters worse, 
it is most likely that the air flowing 
over the eggs will not be at a 
constant temperature, especially 
when air speed is low, and as a result 
hot spots are likely to develop.  

Generally, the following 
statements apply during transport of 
18-day incubated eggs:  
l Overheating (some) eggs does 
greater harm than cooling (some) 
eggs to below optimum 
temperature; overheating can kill the 
embryo or affect the quality of the 
day-old chicks, whereas temporary 
undercooling only slows down the 
hatch, which might actually be an 
advantage over longer transport 
distances.  
l The lower the air speed over the 
eggs, the lower the temperature in 
the truck should be. 
l The greater the variation in air 
speed over the eggs, the lower the 
temperature in the truck should be, 
in order to avoid a few eggs in an 
area with low air speed becoming 
overheated. 

Note, however, that air speed over 
the eggs depends not only on truck 
design, but also on how the eggs are 
transported. Eggs on setter trays in 
spacious trolleys can be transported 
at a higher temperature than eggs 
that are tightly packed together. 

 
Advice  
l Apply a lower air temperature for 
transporting 18-day incubated eggs 
than you would do in the hatcher; 
temperatures typically used in 
practice are between 25-32°C (77-
90˚F). 
l Be aware that the air close to the 
sensor in the body of the truck is 
likely to be cooler than the air 
between the eggs. 
l Monitor egg shell temperature 
during transport and adjust air 
temperature accordingly. 
l Bear in mind that aiming for an 
egg shell temperature of 100°F 
carries the risk of some eggs 
becoming too warm due to lower 
uniformity; a safe range between too 
cold and too warm is 90-96˚F.
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Fig. 1. The difference between egg 
shell and air temperature at 
different air speeds and constant 
air temperature (Van Brecht et al 
2005).

Hubbard Poland  
deliver to China 

Since 2016, the Hubbard Poland 
team, led by General Manager 
Andrzej Rosinski, has successfully 
produced, hatched and delivered 
day-old grandparent chicks to China.  

With the recent launch of the 
Hubbard Efficiency Plus, Hubbard has 
been able to further increase its 
sales through its customer Shandong 
Yisheng Livestock and Poultry 
Breeding Company Co Ltd.  

Yisheng is the largest parent stock 
distributor in China, supplying about 
16 million parent stock per year to 
the Chinese market. 

Barbara Zareba supervises all the 
administrative procedures, 
coordinating the whole process from 
start to finish being assisted by 

hatchery manager Bartek Dabek. The 
Hubbard Polska facilities are 
accredited by the General 
Administration of Customs, P. China 
(‘GACC’) to export chicks to China. 
All chicks are directly delivered in 
temperature-controlled chick 
delivery vehicles to the airport at 
Warsaw. 

After completion of all export 
formalities they leave for an eight 
hour flight to Beijing International 
Airport.  

At Beijing Airport, the team of 
Yisheng and Hubbard’s local support 
staff receive the chicks and after a 
brief check the chicks are carefully 
transferred to the quarantine 
facilities of Yisheng where the 
multiplication process for the 
Chinese market can begin.  

hubbardbreeders.com

Best biosecurity practices  
Knowledge is key to 
optimising biosecurity, 
and at the 2019 Indian 

River Training Academy (IRTA), 
Aviagen and its customers 
throughout Asia looked into 
multiple facets of biosecurity – from 
the hatchery, to the farm, to the feed 
mill, and more. The Aviagen team 
welcomed 56 delegates representing 
24 of its valued customers to the 
training in Bangkok.  

This year’s IRTA took the 
interactive learning experience to a 
new height, as Aviagen introduced 
Virtual Reality (VR) technology in its 
sessions. Through VR, students were 
immersed in a realistic farm 
environment, where they could 
actively practice and improve 
beneficial poultry husbandry skills.  

Other aspects of the conference 
included workshops where students 
could try their hand at designing a 
farm layout for maximum 
biosecurity.  

Additional presentations and 
conversations centered on the 
growth of Indian River throughout 
the continent, and advice on 
strengthening competitiveness  

in the dynamic Asian poultry market. 
“Biosecurity is one of the 
cornerstones to the success of our 
customers, and is key to 
strengthening the health, welfare 
and performance of their birds,” Greg 
Hitt, Regional Technical Manager for 
Asia Pacific, told International 
Hatchery Practice. 

 “Supporting our Indian River 
business partners and prompting the 
growth of their poultry operations is 
a top priority for us. That’s why we 
carefully chose to feature 
biosecurity as the theme for this 
year’s IRTA.”  

Larry Blackstone, Commercial 
Manager for Indian River Asia Pacific, 
added, “at this year’s IRTA we also 
used another bit of technology that 
enabled us to address customer 
issues on biosecurity in real time and 
draft the next day’s programme to 
encompass the real-world challenges 
our clients face in their daily 
operations.  

“These innovations to benefit our 
customers are just another way we 
always strive to be the preferred 
supplier of broiler breeding stock.” 

aviagen.com 

mailto:academy@pasreform.com
http://www.pasreform.com
http://www.hubbardbreeders.com
http://www.aviagen.com
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Petersime hatchery 
project in India 

After having established over 1,000 
broiler farms in the past 30 years, 
Indian poultry company Shanthi 
Feeds has now partnered with 
Petersime to build a new single-stage 
hatchery with the most modern 
incubation technologies in 
Pappampatti (Tamil Nadu). 

The new hatchery in Pappampatti 
houses the latest Petersime single-
stage BioStreamer High Density 
incubators, which are closely 
monitored using the Eagle Eye 
operating system and Hatchery Alert 
System. Petersime also designed and 
constructed a fully integrated HVAC 
installation. After completing the 
first phase in 2019, Shanthi Feeds’ 
hatchery has the capacity to set and 
hatch over 14 million eggs annually. 

“We would like to thank Petersime 
for their commitment and support 
during the implementation of this 
project,” Mr Saravanan, Joint 
Managing Director at Shanthi Feeds, 
told International Hatchery Practice. 

“Instead of working with separate 

suppliers for incubation and climate 
control systems, we found a big 
added value in working with 
Petersime as our supplier of an 
integrated solution.” 

Shanthi Feeds Private Ltd started 
off as a small poultry farm in 
Pappampatti in 1988. Located in a 
rain shadow, thus a very dry and arid 
area, the opportunities for 
conventional agricultural farming 
were limited. Nonetheless, founder 
and chairman Mr Lakshmanan 
envisioned that the expansion of his 
company would offer the chance to 
provide gainful employment in the 
village. 

Today, Shanthi Feeds has over 
450,000 breeding stock divided over 
five locations. The company owns 
various feed mills, over 1,000 
commercial broiler farms and a 
modern chicken meat processing 
plant. Owing to its commercial 
success, Shanthi Feeds offers the 
local citizens steady jobs and 
strengthens their trust in the 
possibilities of integrated poultry 
farming in the region. 

petersime.com

hatchery news from around the world

Innovative ‘nestborn’ chicks 
Crown Chicken, based 
in East Anglia, is 
applying the NestBorn 

system for its entire production of 
day-old-chicks in the UK.  

NestBorn is a Belgian-Dutch 
innovative concept of ‘on-farm 
hatching’, where pre-incubated eggs 
are sophistically transferred from 
setter trays directly onto a natural 
litter bed in a poultry house. This 
results in robust chicks, born in 
natural and stress-free conditions 
and which have direct access to 
feed, water and light. 

“What is particularly attractive 
with the NestBorn system, is that we 
observe all the advantages and clear 
benefits of early feeding and on-
farm hatching, but that no specific 
installations or investments are 
needed in the poultry house, making 
it very accessible,” Daniel Bush, 
senior broiler production manager 
for Crown Chicken, told 
International Hatchery Practice. 

NestBorn offers a great 
opportunity to combine higher 
levels of animal welfare with profit 
as chick handling and transport of 
day-old chicks are completely 
eliminated from the production 

process. Furthermore, day-old chicks 
have a direct and uninterrupted 
access to feed and water.  

“This results in excellent technical 
performance, less mortality and 
morbidity and a lower use of 
antibiotics,”  added Matthew Ward. 

In the middle of December, a first 
NestBorn egg placing machine 
became operational within Crown 
Chicken; in January this year a 
second machine was activated.   

“The hatch of day-old chicks in our 
hatchery has completely ceased 
now, all 600,000 chicks a week that 
were coming from the hatchery in 
Kenninghall, are now hatched on-
farm,” Daniel told us. 

In order to make this transition 
possible, the most recently 
developed NestBorn machines have 
been permanently stationed at 
Crown Chicken. These machines are 
battery-driven and every machine 
has the capacity to place up to 
200,000 eggs per day; furthermore 
they are easy to clean and disinfect. 

Their ambition in the near future is 
that all the day-old chicks intended 
for the processing plant, are hatched 
on-farm. 

nestborn.eu 

Aviagen Turkeys Ltd has updated the breeder and commercial 
performance objectives for the B.U.T. 6 & B.U.T. Premium. 
These goals have been revised to reflect the latest top 

quartile performance being achieved in customers’ European operations. 
This information is used to directly support customer operations, verify 
delivery of genetic progress and identify opportunities for further 
improvements. Copies of all product performance objectives are available 
on request or can be downloaded from their document library. 

aviagenturkeys.com

Get extra capacity 
for small investment 

 Linco have introduced a new design 
of setter trolley, offering an 
advantage to all customers using the 
Linco Classic tray. 

Only small changes in the standard 
setter trolley have enabled the 
capacity to be increased from 56 
trays to 60 trays – an increase in egg 
capacity of 7.14%. 

 The XL-Classic trolley has been 
field tested, and the components 
can be delivered from stock. 

At the same time minor details 
have been added to the Classic tray 
making handling more safe. It is now 
also produced in a more rigid 
material. 

lincoincubator.com 

Cobb Asia debuts 
new school in Bali 

Cobb Asia recently debuted a new 
module-based technical school in 
Bali focusing on broiler management. 
This new approach to technical 
schools allows the company and 
industry experts to go into greater 
depth and detail on each category 
related to poultry production. The 
first in a series of three modules, the 
three-day event in mid-February 
brought together dozens of 
customers from across the region. 

“We were proud to host our loyal 
customers once again in 2020,” 
Mohammad Ismail, senior director of 
sales and technical services for 
Cobb-Vantress Asia-Pacific region, 
told International Hatchery Practice.  

“As the Cobb500 broiler continues 
to gain popularity in the region, we 
are taking the time to meet with all 
customers on the newest technical 
developments and management 
practices to help maximise the 
genetic potential of the product 
and, ultimately, their bottom line.” 

Dr Youngho Hong, director of 
technical services at Cobb Asia, led 
the technical school, highlighting all 
aspects of broiler production. 
Specific areas of focus included 
incubation for optimum chick 
quality, first-week management, 
ventilation, nutrition needs and 
lighting. The seminar was a great way 
to stay current with Cobb’s new 
technologies acquired from around 
the world. 

cobb-vantress.com

http://www.petersime.com
http://www.nestborn.eu
http://www.aviagenturkeys.com
http://www.lincoincubator.com
http://www.livestockphilippines.com
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Optimal chick storage  
Temperature, airflow 
and oxygen play an 
important role in 

keeping the environment of day-old 
chicks in the right conditions. 

Consistently controlling these 
conditions in a storage room is not 
always easy. Petersime has 
developed a new incubator that 
automatically delivers the perfect 
chick storage environment: the 
BioStreamer Chick-Store. 

Suboptimal storage conditions can 
negatively affect chick quality, post-
hatch performance and animal 
welfare, especially if storage times 
are long and transport times 
following storage are extended.  

To guarantee that every chick 
receives the same ‘ideal storage 
treatment’, they  have developed a 
new incubator: the BioStreamer 
Chick-Store. 

Chicks that are held in an optimal 
storage environment will show 
higher quality, perform better post-
hatch and are less likely to die in the 
first week. At the same time, the 
completely controlled environment 
also improves their well-being. 

By introducing the BioStreamer 
Chick-Store, Petersime offers a 

solution that automatically delivers 
a completely controlled chick 
storage environment in any climate 
and any size hatchery. 

Inside the BioStreamer Chick-Store, 
the temperature is controlled in a 
very precise way, creating the 
perfect, uniform ambient 
temperature for chick storage. 

Another critical factor in storage, 
besides temperature, is airflow. The 
BioStreamer Chick-Store distributes 
air evenly over the rows of chick box 
trolleys and chick boxes inside the 
incubator. Excessive humidity and 
CO2 are removed through the air 
outlets. 

petersime.com 

Another European 
hatchery for Linco 

The Spanish company Tolosa y 
Valiente SA (Tolvasa) has chosen 
Linco as the supplier of their new 
broiler hatchery. 

“The planning for the project 
started over two years ago and we 
decided on Linco due to their 
biosecurity facilities, performance, 
quality and operation cost,” Martin 
Salazar, managing director of Tolvasa, 
told International Hatchery Practice.  

The hatchery will be built on the 
ground of a former breeder farm 
outside Casas Inanaz, and 
preparation has already started. 

The first chicks are expected to be 
hatched at the end of 2020. 

lincoincubator.com

Aviagen Turkeys recently held its Turkey Hatchery and 
Incubation Management Course, which attracted 27 students 
from 12 countries. This intensive four day course was held at 

their new Select Genetics hatchery in Terre Haute, Indiana. Through a mix 
of classroom work and practical sessions in the hatchery, students gained a 
better understanding of factors that impact hatch and poult quality. 

aviagenturkeys.com

http://www.vacctec.com
mailto:info@evolutionvaccination.com
http://www.source-turkey.com
mailto:info@source-turkey.com
http://www.incubel.com
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http://www.lincoincubator.com
http://www.aviagenturkeys.com
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2 –  Embryo development 
 

Ensuring vaccine delivery at the right site is paramount when 
performing in ovo vaccination because vaccines will behave differently 
according to which compartment inside the egg they are delivered 
into. For successful field protection, target locations are intra-embryo 
or amniotic fluid.  

Last days of incubation 

During the last days of incubation significant changes in embryo 
metabolism and positioning take place. Progressively, the yolk is 
internalised into the abdomen, the existing amniotic fluid is swallowed, 
and the embryo positioning changes from the head located between 
the legs, to the hatching position with the head under the right wing.  As 
a consequence, the proportion of the different compartments inside the 
eggs varies and, depending on the in ovo injection time, the probability 
of delivering the vaccine into one compartment or another also changes.  

Optimum embryo development and flock homogeneity at in ovo 
injection time 

To maximise in ovo vaccine delivery in target protective locations, the 
optimum injection time is 18.5-19.0 days of development (Mean >18.5), 
being a range between 18-19 days of development suitable for in ovo. 
At this range, intra-embryo and/or amniotic locations are maximised 
ensuring field protection. Embryos below or above optimum 
development will have a higher risk of poorly located vaccine. Below, 
there will be a higher risk of vaccine delivered into the allantoic fluid. 
Above,  there will be a higher risk of delivering vaccine into the feathers 
and skin.  Neither location is protective.  Note, in ovo vaccination is 
conducted in a population of embryos, therefore flock embryo 
development homogeneity is critical as well. Flocks with the same 
embryo development mean might have different distribution curves 
and it will influence the percentage of embryos out of the 
recommended embryo development range.  In other words, the higher 
the heterogeneity of embryo development within a population, the 
higher the risk of delivering vaccine in an undesirable and not 
protective location. Therefore, embryo development homogeneity is 
key to ensure vaccination efficacy. 

Incubation hours and physiological development 

Many factors influence the incubation hours needed to reach the 
recommended physiological development at injection time. For 
example, 18.5 days of incubation does not necessarily result in embryos 
with 18.5 days of development because it depends on the type and 
breeder flock age, single or multi stage incubators, incubation 
parameters, hatching egg storage time and conditions, among others. 
Consequently, in ovo vaccination timing should be ruled by the 
physiological development of the embryos, not necessarily by the 
incubation hours given. 

Summary 

Ensuring vaccine delivery at the right embryo site is paramount when 
performing in ovo vaccination and it depends on the embryo 
development and flock homogeneity at injection time. While the 
embryo development average will define in ovo vaccination timing, 
flock homogeneity will define the in ovo vaccination quality. This is why 
regular embryo age diagnosis during in ovo vaccination is a critical 
control point  to monitor the efficacy of the process and consequently 
the protection of live production. 

www.ceva.com

Mastering the Hatchery

Together, beyond animal health

Cobb Asia’s 
technical seminars 

Cobb Asia recently conducted a 
series of technical seminars in Nepal 
and Bangladesh, welcoming more 
than 100 poultry professionals to 
four sessions.  

During these Asia-focused 
seminars, Cobb’s World Technical 
Support Team and Cobb Asia’s 
Regional Technical Service Team 
provided customers with updates on 
new technological developments 
and management practices.  

From the cultural lighting of the 
traditional torch in Nepal to specific 
information on Cobb’s contribution 
to the area, the seminars provided 
customers with tangible information 
for their operations.  

“We were honoured to host Cobb’s 
World Technical Support Team in 
Nepal and continue to expand our 
knowledge of poultry production,” 
Dr Banshi Sharma, director general of 
the department of livestock services 
in Nepal, told International Hatchery 
Practice. “These efforts will help us 
improve the production efficiency in 
the poultry industry in our region.”  

In Bangladesh, the Cobb Asia team 
provided similar seminars for three 
companies: Kazi Farms, Nourish 
Poultry and C.P. Bangladesh. At one 
of these seminars, the Cobb team 
presented Kazi Farms with a Cobb 
Champion Award to celebrate their 
flock achievements, which included 
achieving a European Production 
Efficiency Factor well over 400.  

cobb-vantress.com 

The impact of Covid-19 
The world is currently 
experiencing a 
pandemic caused by a 

coronavirus, Covid-19. While the 
virus probably originated in animals, 
it appears that it only spreads 
between humans, and only humans 
seem to be affected.  

Poultry play no role in spreading 
Covid-19, and unlike viral diseases 
found in the poultry industry (such 
as avian influenza, Newcastle 
disease) poultry are not affected by 
the virus.  

So far, so good. The bad news is 
that Covid-19 is now affecting a 
massive proportion of the human 
population, if not directly, then 
indirectly – and certainly in terms of 
their work. And hatcheries are no 
exception. 

Royal Pas Reform are closely 
monitoring developments in their 
global markets to provide maximum 
support to customers in these 
challenging times. 

No matter how automated a 
hatchery is, its operation remains 
heavily dependent on personnel. 
And hatchery work is teamwork, 
involving close proximity, with the 
risk that someone who is infected 
will pass the virus on to their 
colleagues. 

 It is crucial that you instruct your 
personnel to stay home if they (or 
someone else in their household) 
show even the mildest flu symptoms 
like a runny nose, coughing or low 
fever. Even if they only have 'regular' 
flu, it's better to be safe than sorry. 

It is also possible for someone to 
be infected but not show symptoms, 
and this raises the risk of 
transmission everywhere including 
the workplace. It is therefore vital 
that you apply all measures 
recommended by local health 
authorities and the World Health 
Organization, including the 
following: 
l Hand hygiene – wash hands, 
disinfect them regularly and wear 
disposable gloves. 
l Avoid touching eyes, nose and 
mouth. 
l Cough or sneeze into a paper 
tissue or into your elbow, not your 
hands. 
l And most important of all: keep 
two metres apart. Enforce this rule 
as strictly as possible. Where this is 
impossible, for example at the chick 
grading belt, issue your personnel 
with face masks.  

One option for creating distancing 
could be to work with fewer people 
at once (which will mean longer 
operating hours or working in shifts). 
Avoid overcrowding in the canteen; 
let people take their break in shifts. 

Needless to say, you should only 
allow essential staff into the 
hatchery. Now is not the time to 
invite external consultants or call in 
outside handymen to fix utilities that 
your staff can take care of. You also 
need to instruct your truck drivers to 
keep their distance from people on 
breeder farms and those they deliver 
chicks to. 

pasreform.com

http://www.ceva.com
http://www.cobb-vantress.com
http://www.pasreform.com
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2020 

Poultry Focus Asia 
7-8th July 
Bangkok, Thailand 
www.positiveaction.info/ 
ppdfa2020 

Victam Asia and Animal 
Health & Nutrition 
9-11th July 
Bangkok, Thailand 
www.victam.com 

Ildex Vietnam 
22-24th July 
Ho Chi Minh City, Vietnam 
www.ildex.com 

VIV MEA 
31st August-2nd September 
Abu Dhabi, UAE 
www.viv.net 

Livestock Malaysia 
8-10th September 
Malacca, Malaysia 
www.livestockmalaysia.com 

7th Mediterranean Poultry 
Summit 
7-9th October 
Cordoba, Spain 
www.mpn-wpsa.org/spain2020 

Effective Poultry 
Production Africa 
10-11th December 
Nairobi, Kenya 
www.positiveaction.info
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Retirement of Dr Boerjan 
After 20 years of 
outstanding scientific 
dedication and 

achievement, Dr Marleen Boerjan has 
retired as Director of Pas Reform 
Academy.  

Dr Boerjan joined Royal Pas Reform 
in 2000. As director of research and 
development, she was deeply 
involved in advancing the company’s 
development of new incubation, 
climate-control and automation 
products.  

As a senior scientist in 
developmental biology her work 
included in-depth studies into the 
influence of breeder management 
and the incubation process on chick-
embryo development. This helped to 
progress understanding of the 
effects of genetic advancement on 
the performance of commercial 
breeds.  

Marleen also played a key role in 
delivering comprehensive training 
programmes in all aspects of modern 
hatchery management, for 
customers worldwide. She was 
responsible, too, for the 

international publication of articles, 
covering a broad spectrum of 
hatchery management related topics 
– from care for the eggs and 
practical hatchery procedures, to the 
placement of high-quality, uniform, 
day-old chicks.  

“I have been very fortunate to 
work for such a great company,” Dr 
Boerjan told International Hatchery 
Practice. “My job has allowed me to 
engage with so many hatchery 
people around the world, and it has 
been a privilege to help support 
them in their goals.” 

Harm Langen, CEO of Royal Pas 
Reform commented: “I want to thank 
Marleen for all she’s done for the 
development and progress of our 
company. Over the past 20 years, she 
has become both a leading authority 
and a tutor – a mentor and an 
inspiration to hatchery personnel 
around the world. We wish her the 
very best in her retirement.” 

Incubation specialists Eline 
Holtslag and Lotte Hebbink succeed 
Dr Boerjan in this role. 

pasreform.com 

As a world leader in 
incubation, Petersime 
has always focused 

on offering a full range of services 
that help maximise customers’ 
hatchery results and minimise 
downtime. Now, with the launch of 
Easy Connect they are bringing out 
a new, all-encompassing service 
app that provides a seamless digital 
experience, covering all aspects of 
Petersime’s service and assistance. 
In just a few clicks, you can contact 
experts, browse relevant technical 
and incubation information, order 
the right spare parts and even 
remotely monitor your machines. 
The aim of Easy Connect is always 
bringing the user to the right 
person or information as quickly as 
possible. 

petersime.com

New Regional Sales 
Manager-APAC 

Forecasts indicate that the Asian 
market will be the most significant 
growth area for poultry in the 
coming months. Aware of the trend 
and adapting to accommodate the 
recent upswing in the industry, 
Jamesway has appointed Jerry Yap as 
a new Regional Sales Manager for 
the APAC region.  

He will be supporting the activities 
of the team in that region by taking 
responsibility for sales in Pakistan, 
Taiwan and South Korea. He will also 
be working under the close direction 
of Naresh Nair in Bangladesh, 
Philippines and Malaysia. 

jamesway.com  

Launch of Hubbard 
M77 male in the US  

Hubbard has launched the Hubbard 
M77 breeder male in the US. This 
will act as a complement and not as 
a replacement to the already 
successful Hubbard M99 breeder 
male. The Hubbard M77 is bred at 
the Hubbard R&D facilities in New 
Hampshire and now supplied to the 

US and Latin America. At this 
moment all the Latin American 
grandparent customers receive the 
Hubbard M77 breeding stock from 
either the US or France. 

The Hubbard M77 has proven to be 
a nice fit with the independent 
hatching egg companies who export  
eggs to a wide assortment of 
countries. This male adds a little bit 
more white meat to the progeny 
without sacrificing any other of the 
traditional live characteristics. It 
gives an excellent overall total yield 
and yellow pigmentation of the skin 
and the shanks – a must for many 
live markets. 

 Field results confirm that this is a 
breeder male that: 
l Gives optimum fertility. 
l Requires a few extra kilo calories 
than the M99 male. 
l Is forgiving regarding 
management. 
l Has a larger frame than its 
Hubbard M99 counterpart. 

The first placement of Hubbard 
M77 males with the Hubbard 
Efficiency Plus Females was in the 
south of Georgia. Over 250,000 
breeders of this cross are scheduled 
for placement in the US broiler 
industry within the next 12 months. 

By the middle of 2020, Hubbard 
will be able to undertake full scale 
broiler evaluations and yield analysis 
in the US and Latin America.  

hubbardbreeders.com

APPOINTMENTS 

Eline Holtslag & Lotte Hebbink 
Royal Pas Reform 
Directors of Pas Reform 
Academy     
www.pasreform.com 

Jerry Yap 
Jamesway 
Regional Sales Manager     
www.jamesway.com 

Roy Mutimer 
Cobb Vantress Inc 
Managing Director for the EMEA 
region 
www.cobb-vantress.com 

Vilson Simon 
Perstorp Animal Nutrition 
VP for the Americas  
www.perstorp.com
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