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A chicken egg has to lose around 11-
13% of its original weight during the 
first 18 days of incubation. This loss 
is needed for proper embryonic 
development and to create an air 
cell that is large enough to support 
lung ventilation from internal 
pipping until hatch. In some 
hatcheries egg weight loss is 
measured as a standard procedure. 
Usually a couple of setter trays per 
flock or per setter are weighed 
before setting and on the 18th day 
of incubation to determine average 
weight loss. This information can be 
used to optimise incubation 
conditions. But what about the 
variation between individual eggs? 

 
Individual egg weight loss 
To find an answer to this question, 
we carried out a small study using 
450 eggs from each of three 
different flocks (same breed, 30 
weeks). The eggs were individually 
marked and weighed before setting 
and on the 18th day of incubation. 
Unhatched eggs and eggs with 
visible cracks were removed from 
the analysis. Fig. 1 shows the 
variation in individual egg weight 
loss. The average weight loss for 
flock A, B and C was 10.1, 11.6 and 
10.8% respectively. The minimum egg 
weight loss was 7.1, 4.9 and 6.7% 
respectively. The maximum was 19.3, 
26.6 and 22.3% (no cracks). A break-
out analysis of the unhatched eggs 
revealed no signs of too high or too 
low weight loss. 

 
Causes of variation 
Assuming ambient conditions of 
temperature and relative humidity 
are equal, possible causes of 
variation in weight loss could be 
differences in pore structure, shell 
thickness or abnormalities in 
eggshell structure like shell mottling. 
Very high weight losses might be 

caused by thin shells due to a 
disease like IB or hair line cracks.  
 
Effect on embryo and chick quality 
The findings of this small study 
suggest that embryos are able to 
hatch within a wide spectrum of 
weight loss (5-27%). This is in line 
with a study (Davis, 1988) where the 
range was 6-20%. That study showed 
that embryos facing extreme water 
losses managed to survive by 
recycling water and redistributing it 
between the (extra)embryonic 
compartments. Excess albumen was 
found in 21-day eggs that had lost as 
little as 6% weight. More than 20% 
weight loss resulted in dehydration 
of the amniotic fluid, the blood and 
skin of the embryo, and early 
depletion of the allantoic fluid. 
Extremely low and high weight loss 
cause osmotic stress in the 
developing embryo. The chorio-
allantoic membrane and the kidneys 
work together to maintain osmotic 
and ionic homeostasis. Suboptimal 
water losses can influence the 
morphological development of the 
kidneys (Bolin et al. 2017). When 
pushed to the limits of extreme 
weight loss, some embryos will fail 
to hatch due to too small air cells or 
as a result of failing to maintain 
proper osmotic homeostasis. 

 
Conclusions 
l Aiming for an average weight loss 
of 11-13% will keep most embryos 
within the acceptable limits.  
l Avoid a too low average weight 
loss (<10%) to prevent the air cell 
from becoming too small for the 
chick to properly hatch.   
l Poor egg shell quality can lead to 
extreme weight loss in individual 
eggs (>20%). As a consequence, these 
embryos face osmotic stress and 
developmental changes during 
incubation.
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Fig. 1. Variation in 18-day egg weight loss in eggs from three different flocks 
of the same age and breed.
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The term ‘chick quality’ is rather 
vague, as it can refer to various 
aspects – from directly visible 
physical traits to hidden ones, such 
as antibody levels, physiological 
disorders, infections and nutritional 
deficiencies. Many of these originate 
long before the eggs reach the 
hatchery. Environmental conditions 
and time can have a detrimental 
effect on chick quality. A chick-
quality score is only a reflection of a 
temporary status and an expression 
of current prospects for the farm 
results. 
 
The hatchery’s legal responsibility is 
usually limited to the first week of a 
chick’s life – a sensitive period, when 
development is at its fastest. A 
good, smooth start is essential and 
determines the final result. As time 
passes, farm-related factors start to 
prevail over those of the hatchery. 
Nevertheless, vertically transmitted 
diseases found later on may still 
adversely affect the hatchery's 
reputation. 
 
From the hatchery's perspective, a 
good day-old-chick is free from 
physical disorders, and shows the 
following traits: strong, standing on 
its legs; fluffy (including standing 
fluff on the head); active but relaxed; 
clean; open, round eyes; soft, supple 
belly; well-closed, invisible navel; 
not bony; not dehydrated; free of 
injuries and deformations.  
 
These traits are related to and 
correspond with different aspects of 
incubation and hatchery procedures.  
While a trait score can have a wide 
range (e.g. to describe the size of 
belly or level of fitness), it is best to 
minimise subjectivity and simplify 
assessment to a 0/1 system. Either 
the trait is correct or not.  
 
Today’s hatchery business is a mass 
operation processing thousands of 
chicks per day. A daily hatch 
frequently consists of many sub-
groups (based on flock, age, egg age). 
A quality control system must be 
comprehensive, quick, easy and 
repeatable. It should enable batches 
to be compared and provide a 
numerical expression of quality. 
 
An example is the Pasgar Score, 

based on five easy to evaluate, traits. 
Some of them, like a red beak or 
hocks, may seem cosmetic but 
actually indicate serious problems. 
 
l A strong, well-shaped chick will 
right itself within three seconds if 
placed on its back on a flat, non-
slippery surface. This ability, which is 
a reflex, is an indication of its 
general fitness. 
 
l The navel should be well closed 
and invisible. A navel that is dry and 
skin-coloured but convex and rough 
to the feel is not correct; but it is a 
lot better than a leaking or 
hyperaemic navel. Following the 
principle of 'correct or not', both 
forms will score negative. 
 
l Evaluation of the belly – its size 
and hardness – requires sensitivity 
and experience. Context is 
important. As size of belly is related 
mostly to egg weight loss, some 
extra water reserves can be an 
advantage for chicks when planned 
delivery time or distance is long. 
 
l Red hocks suggest insufficient 
weight loss (big belly) and/or 
overheating. 
 
l A red spot above the beak or 
bleeding from the nostrils indicate 
overheating; a dirty beak is a sign of 
metabolic disorders related to egg 
weight loss. 
 
In the Pasgar Score system, one 
point is subtracted from the initial 
10 for each of the above 'errors'.  The 
average score of 50-100 chicks 
represents a final quality score for 
the batch (a good quality score is at 
least 9.0) and allows key issues to be 
identified. 
 

 
Advice 
 
l Decide what to score: quality at 
hatch or quality of saleable chicks? 
 
l Keep records of quality scores 
and analyse trends.  
 
l Identify the main problems and 
use this information to correct 
incubation programmes and 
hatchery procedures.
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First week mortality is often higher 
in chicks from very young breeders 
(25-30 weeks) than in chicks from 
older breeders. What causes these 
chicks to be more vulnerable? 
 
 
Nutrient availability and fat 
metabolism 
 
During incubation, the developing 
embryo utilises nutrients from the 
yolk sac, the nutrient composition 
of which depends on several factors, 
including the age of the hen.  
 
Younger hens generally lay smaller 
eggs than older hens, with less yolk 
in relation to albumen. Furthermore, 
studies show that the fresh yolk of 
young breeders has different fatty 
acid profiles, contains less fat and 
protein, and contains more water 
than that of older hens.  
 
During the main part of incubation, 
the chicken embryo relies for more 
than 90% on the oxidation of yolk 
fatty acids to meet its energy 
demand.  
 
Studies show that embryos and 
chicks from young breeders are less 
able to mobilise lipids and transfer 
lipoprotein for energy and have 
relatively lower yolk absorption. 
 
Other studies show that, on 
embryonic day 20, the villus height, 
crypt depth, and microvillus height 
are shorter in the jejunum of 
embryos from young flocks. Shorter 
gut villi provide less contact surface 
to absorb nutrients from the yolk or 
feed, which could influence the 
chick’s growth and development, 
especially during the first few days 
of life. 
 
 
Adjustments in incubation and farm 
management  
 
Eggs from young breeders spend less 
time in the oviduct than those from 
older hens. Consequently, these 
embryos are in an earlier 
developmental stage when the egg 
is laid, which means that they need a 
couple of hours longer incubation 
time. As eggs from young breeders 
are generally smaller, the egg mass 

and heat production inside the 
incubator is also lower. Adjustments 
to the temperature setpoints might 
therefore be necessary to maintain 
the average eggshell temperature of 
100°F inside the machine and prevent 
eggs from becoming too cold during 
the last part of incubation.  
 
Day-old chicks from young breeders 
may benefit from extra nutritional 
support directly after hatching, to 
reduce first week mortality. In a field 
study by Royal Pas Reform that 
included 1.8 million chicks, it was 
found that providing feed in the 
SmartStart hatcher considerably 
reduced first week mortality in 
chicks from flocks aged 25-30 weeks. 
 
Farm management also needs to be 
adapted to chicks from young 
breeders. For example, the drinking 
lines should be lowered to prevent 
chicks having to reach too high for 
the drinking nipples. Also, as small 
chicks have relatively more body 
surface compared to their body 
mass and therefore lose heat more 
quickly, a higher brooding 
temperature is needed to maintain a 
rectal temperature of 104-105˚F. 
 
Chicks from young breeders need 1-2 
more days to make the transition 
from ‘semi’-poikilotherm to 
homeotherm. Besides providing 
optimum temperature conditions, 
additional nutritional support can 
also help these chicks to make a 
good start. 

 
 

Advice 
 
For eggs and chicks from very young 
breeders (25-30 weeks): 
l Set eggs four hours earlier or pull 
chicks four hours later to increase 
the incubation time. 
l Adjust the temperature setpoints 
to achieve an average eggshell 
temperature of 100˚F. 
l Provide nutritional support 
directly after hatching. 
l Lower the height of the drinking 
lines. 
l Increase the brooding 
temperature to achieve the correct 
rectal temperature of 104-105˚F. 
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