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VITAL CHICKS FROM PROPERLY STORED EGGS
By Robert Schulte-Driiggelte,
Hatchery Specialist at Lohmann Tierzucht, Germany. www.ltz.de

At the time a fertile egg is laid, there is already a small embryo floating on the
yolk. The vitality of this embryo must be preserved during storage until the point
in time when the incubation process starts. To achieve this, the eggs are handled
carefully and temperature fluctuations avoided as much as possible under
practical conditions. Beside this common practice, specific management
procedures may help to minimise the loss of hatchability during extended egg
storage.

Optimal egg storage

After oviposition, the development of the embryo which started in the hen's
body, has to be stopped. Therefore the egg should be cooled down below
'physiological zero' (26-27°C). This process usually happens inside the nest or
on the egg belt. If the ambient temperature is higher (which is not uncommon
during summer months), delayed cooling may be a problem. In this case eggs
should be collected more frequently to assure that the temperature of the
embryo is brought down from 40°C body temperature to 26-27°C within six
hours. A temperature in the 37-27°C range leads to unbalanced development
and hence early embryonic mortality. Too quick cooling may also weaken the
embryo. Further research is needed to determine whether this is due to retarded
development or other factors. Once the cell division is stopped, the egg needs to
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be further cooled down. This is necessary to control the deterioration of the
albumen and necrotic cell deaths. Control means that there are different optimal
egg storage temperatures depending on storage length. Eggs which are set
within days of lay don't need to be kept at a temperature below 20°C. In this
case 21-22°C is regarded as optimal.

Above: Embryonic development starts already once the egg is laid.
Photo: Dirk de Jong.

Vitality of the embryo

This relatively high temperature promotes the thinning of the albumen, which
improves the gas exchange during early incubation. On the other hand, it is low
enough to maintain the vitality of the embryo. In most layer hatcheries, it is
common to store the eggs up to 10 days. For this storage length the
recommended temperature is 16-18°C. Temperature ups and downs should be
avoided, as they can cause early embryonic mortality. Ideally the hatching eggs
experience only two temperature changes from the moment of lay until pre-
warming.

The humidity during storage is not as important as the temperature, as its
impact on hatchability is limited. When eggs are stored only up to 10 days, 50-
60% relative humidity is sufficient. Higher humidity, up to 80%, is not harmful.
Above 80% relative humidity, growth and spread of bacteria and mould is likely
to become a problem. Eggs scheduled for long storage benefit from higher
humidity to avoid excessive moisture loss of the eggs. The target in this case is
70-80% relative humidity.



Ideas for long storage

If eggs are scheduled for a long storage
period, the hatchery manager can make
use of different tools to minimise the
negative impact on hatchability. These
tools either aim to improve the vitality of
the embryo or they support the quality of
the egg contents or both.

Right: This is not the ideal way to store
hatching eggs.
Photo: Pauline van Schaik.

The temperature during storage can be
decreased down to 10-12°C. At lower
temperature the water loss of the eggs is
reduced and the deterioration of albumen
slowed down. Table 1 shows the results
of a recent trial with eggs from a
grandparent flock stored 16 days at
different temperatures.

However, a temperature below 15°C is not recommended for commercial
practice. In many situations the extra cooling is not cost-efficient and creates
other problems when it comes to setting, like egg sweating or/and a long pre-
warming time. Very good hatching egg planning would be required to handle this
tool successfully. Egg sweating, i.e. condensation of water on the eggshell, may
happen e.g. when cold stored eggs are brought to a warm setter room. Egg
sweating must be avoided by any means, because it allows micro-organisms to
multiply on the wet surface, penetrate the shell and contaminate the egg. In
most cases it helps to limit the temperature difference between cool and warm
rooms to a maximum of 11°C.

Table 1 - Hatchability of eggs from a commercial White Leghorn flock,
stored at different temperatures

Number of eggs set Temperature during storage % Hatch of eggs set
595 15.5 -16 °C 66.4
598 13.5 - 14 °C 70.1

Source: Female line of LSL

Turning eggs

A simple approach to preserve hatchability is to turn
the eggs during storage, like it is done during
incubation. If there is no automatic equipment
installed, turning by hand three times each day is
sufficient. If the eggs are kept on cardboard trays
instead of setter trays, they can be stored upside down
- with the pointed end up. This keeps the yolk and the
embryo in a central position and protects the latter
during storage. Eggs should preferably not be
transported this way, because it might cause loose air
cells. Of course they should be set in the incubator
with the pointed end down. Turning the eggs back up
just before pre-warming/setting is early enough.

Left: Store eggs with pointed way up, this way there
is also less drying through the air sac membrane.




Left: Select only eggs with a perfect
shape. The one in the left is too pointed
and the one in the right is too round.

Right: This egg is too large (normal
egg weight of the concerning breed is
65 grams) with probably a double
yvolk, which will hardly ever hatch.

Left: And of course such a small egg is
no good either, as it probably has no yolk
at all and no chick could develop in it.

Below: This is what we are waiting for
and if all goes well, will happen after 20
to 21 days of incubation. Photos: AE.




Pre-storage incubation

This is another procedure successfully applied in several commercial layer
hatcheries. Its mode of action is based on the fact that the developmental stage
of the embryo at point of lay is not optimal for long storage.

In nature, it would be altered by periodical warming of the eggs during the time
the hen sits on the nest to produce the next egg of the clutch.

In the hatchery it is possible to achieve similar results by incubating the eggs for
a short time soon after lay. This leads to a stage of development where the
embryo is less susceptible to cell death during the storage period.

If pre-storage incubation is practiced, it should be preferably done with fresh
eggs up to two days after lay. In case the eggs have not been properly cooled
after oviposition, the effects of pre-storage incubations may be negligible or even
negative, because the embryos are already at an advanced stage of develop-
ment. Pre-storage incubation cannot improve, but it can help to maintain,
hatchability.

Source: Lohmann Information Vital chicks from properly stored eggs - tables and figure
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