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Embryonic
Mortality

in the Incubator
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As the interest in the propagation
of Psittacine birds increases, manu
facturers of products that used to
pertain only to the poultry business
are becoming more interested in the
new market potential. The results are
brooding units and egg incubation
units that are designed specifically
for parrots.

Many of the new designs are simple
modifications to accommodate Psit
tacine type eggs and chicks rather
than those of precocial type birds.
Brooding modifications for altricial
chicks incorporate the need for isola
tion from each other and to protect
them from invasive bacteria or
viruses. Egg incubator modifications
must accommodate eggs in the natu-

ral position rather than the vertical
position used to hatch domesticated
poultry.

These slight differences in the pro
tocol and care for altricial birds has
stimulated new design in nursery
equipment. A new market has arisen
from the need to breed parrots for
the pet and breeder trade. No longer
can the trade rely on unlimited
imported stock. The captive parrots
of the future will be domestically
produced and breeders will rely on
innovative ideas and new-found
knowledge to increase productivity.

Early EmbryOniC Death
Eggs that die in the first few days of

life are difficult to distinguish from
infertile eggs. The telltale signs of fer
tility are evident if the "germ" or
white speck on the yolk is examined
very closely. The infertile egg will
appear as simply a small white spot
(blastodisc) on the yolk. The early
dead embryo of a fertile egg will
often appear as a white spot with a
halo or ring around it (blastoderm).

Early death occurs for numerous
reasons. Many of these are uncon
trollable factors that cannot be
changed or improved through better

avicultural practices. Nutritional
deficiencies or genetic incompatibil
ity can cause these early deaths and it
is impossible to distinguish one cause
from the other. A properly main
tained flock should produce a high
fertility and hatch rate of eggs that
are laid. Consistent infertility or early
dead embryos may indicate a need
for a change in nutrition. Sporadic
pairings that yield many early dead
embryos could indicate some type of
genetic incompatibility and these
pairs could be split and re-paired for
better results.

One cause of early embryonic
death that may be diagnosed by the
,'sharp" aviculturist occurs when the
eggs spends an unusually long period
of time in the uterus of the hen. Dur
ing the breeding season, many hens
will swell in the area of the vent as
the egg is being shelled in the uterus.
This swelling is usually noticeable on
small or mid-sized birds. It is very
difficult to see in macaws and cocka
toos. The normal amount of time
between the swelling and the laying
of the eggs is about 48 to 72 hours.
There have been cases where the
first egg has remained in the uterus
for a week or longer before being
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laid. These eggs rarely develop and
hatch. Upon close inspection of the
blastoderm, it can be determined that
the embryo died before development
processed significantly to be notice
able through candling. Most avicul
turists would simply assume the egg
was not fertile. The truth is that the
embryo dies from an extended
amount of time in the high tempera
ture of the hen's body.

Other causes of very early embryo
nic death include controllable factors
such as the temperature in the nest
box. On extremely cold or extremely
hot days, eggs may die in the nest
shortly after they are laid. When
weather is expected to be extreme,
pulling eggs into the incubator may
be a wise decision.

Parents birds that are rough with
the eggs may cause death to the blas
toderm. If the internal structure of
the egg is damaged from rough han
dling, fertile eggs will not begin to
develop and often appear to be infer
tile. Upon close inspection there may
be an indication that this is the case.
If the yolk of the egg is broken or
moves very freely as if it has been
jolted loose, the egg may have been
handled improperly. Sometimes the
membrane that separates the air cell
from the liqUid portion of the egg is
broken and air flows freely through
out the egg. This is also an indication
that the egg has been addled.

In the incubator, early death that
cannot be traced to a previous prob
lem in the nestbox is usually caused
by one of two things. The most com
mon cause of these mortalities is an
incubator that vibrates or has an unu
sually rough turning unit. The second
cause of death is improper tempera
tures. Close observation by the avi
culturist is required to determine if
either of these factors could be the
cause in an inordinate amount of
early dead embryos.

Ule First Ten Days
The beginning developments of the

embryo are very delicate. The tiny
blood vessels and pools that develop
in the first week can be disrupted and
death will occur simultaneously.
Embryos that are in their first week
of development are even more fragile
than freshly laid eggs. Once the
blood pools begin to grow, any
disruption will cause death to the
associated embryo.

Candling of fertile eggs in the
first week of development usually
appears as a small red circle with a
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very faint outline of the chick in the
middle of the ring. This ring contin
ues to grow and as it increases in size
the embryo becomes easier to see.
Once the embryonic ring has reached
about 8 or 10 centimeters in diam
eter it should be possible to see the
small blood vessels that connect the
chick to the outer circle of develop
ment.

At this stage, the turning of the
eggs and incubator vibrations can be
cited in a majority of cases of
embryonic death. If eggs are not
turned properly, and on a regular
basis, the embryo will adhere to the
inner shell membrane and may be
damaged when turning commences.
In cases where only a few blood
vessels have become attached to the
inner membrane, the embryo under
goes some repairable damage. For
the next few days development may
be "patchy" but the chick usually
survives and will continue to grow in
a normal manner after only a day
or two.

Incubator vibration has a detri
mental effect on the delicate blood
vessels of the young embryos. An
effective test for vibrations is to place
a paper cup with some water in it on
top of the incubator unit. If the unit
is Vibrating enough to disrupt the
surface of the water, it will have a
negative effect on the eggs. The use
of a rubber pad under the unit may
soften the vibrations. In some cases it
is the turning unit that vibrates dur
ing the automatic turning process.
Steps must be taken to eliminate the
Vibration, or the eggs should be care
fully turned by hand for the first two
weeks.

Third Week (or
(Mid-Developmental) Deaths
Deaths that occur in eggs during

this time period are most difficult to
diagnose. This is probably due to the
fact that the conditions for incuba
tion were close enough to ideal to
support growth, but not exact
enough for the chick to complete its
development. The subtle environ
mental faults leave very little evi
dence why the chick died. On occa
sion there are noticeable anomalies
that may provide a hint.

Turning and position errors will
often be apparent upon candling the
dead eggs of this developmental
stage. By the second or third week of
development, the blood vessels
should extend throughout the entire
liqUid portion of the egg. Turning

and position errors are often notice
able by placing the light of the
candler against the small end of the
egg to view the sections of clear
liqUid that contain no blood vessels.
If these undeveloped areas are too
large, the embryo will die before
beginning the hatching phase of
growth. By candling numerous eggs
in this stage of development, one
learns to determine whether or not
this is an area of fatal proportions.

Temperature related deaths that
occur in the third week of life are
almost impossible to distinguish. If a
severe temperature fluctuation has
occurred and the aviculturist is aware
of it, the death may be explained.
Small fluctuations that occur for sev
eral hours at a time are usually of no
consequence. When the eggs have
become very cold or very hot for
more than a day, the chicks that live
to hatch will usually have respiratory
or organ damage and be problems in
the nursery. These chicks often die in
the first week after hatch.

Late Embryonic Death
Eggs that live and develop to the

last few days prior to hatch will
usually yield some information rele
vant to cause of death. Necrosis takes
place at a rapid rate once the embryo
dies and telltale clues become more
difficult to recognize, so a necropsy
of the egg should be performed as
soon as the egg has died.

High humidity deaths are very pre
valent in Psittacine incubation. This
is due, in part, to the recommended
humidity levels for incubation. Parrot
rules do not follow the same rules for
incubation as chicken and other
domestic poultry. Many of the incu
bators that are available to, and
affordable by, the small aviculturist
are designed for poultry. Along with
these incubators there is usually
some accompanying literature that
implies that parrots come from the
tropics and therefore "must be
incubated at high humidity." This is
not true and has led to the death of
literally thousands of Psittacine eggs.

High humidity deaths occur
directly before or during the hatch
ing process. The chick's body is often
inflated with extra fluids that restrict
its movement in the egg. This results
in a situation where the chick cannot
maneuver its head into the proper
hatching position and it drowns. In
most cases, the chick dies before it
can bring its head into the airspace.

Other late developmental deaths
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may be associated with malposition
ing within the egg. Without assis
tance, approximately 50% of all mal
positioned chicks will die during
hatch. In cases where the egg was
incubated at a low humidity and
there is room for the chick to maneu
ver, they often hatch with little or no
assistance. The position of the egg
during incubation plays a big role in
the position of the chick when hatch
time arrives. Incubators that are
designed for parrot eggs accommo
date the eggs in the natural position.
This has resulted in a decrease inci
dence of malpositioning and a higher
overall hatch rate.

Bacterial Deaths
Death caused by bacteria in the egg

seems to be very rare. Due to the pro
tection capability of the eggshell and
its associated membranes, bacteria
and viruses are rarely capable of
penetrating the egg and infecting the
growing embryo.

In cases where the eggshell has
been compromised from an early
age, there are risks involved if the
incubator is not maintained in clean
order. Rotten eggs that are removed
from the nest are almost alw:lys
cracked. These cracks allow the inva
sion of bacteria and the contents of
the egg will often decay.

In my experience, as few as one
egg in 500 may actually have some
type of bacterial problem. This
includes those eggs that are cracked
when they are placed into the incu
bation units.

Summary
Being in a position to speak with

many aviculturists on a daily basis, I
believe that high humidity incuba
tion is the cause of approximately
90% of all incubation and hatching
deaths. The recommended humidity
levels for incubation have been
adjusted to remedy this situation.
The 50% relative humidity settings of
yesterday are being adjusted to 44 to
48% and results are positive. Hatch
ling humidity is still maintained at a
high level to avoid hatch difficulty.

Since the advent of incubation
units designed specifically for
parrots, egg are being incubated in
the natural position. This has
resulted in a much lower incidence
of malposition. Aviculturists who use
incubators designed for poultry must
re-position eggs often or manage to
place eggs in the trays in a more
natural position.•
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