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The goal of every hatchery is 
producing chicks of excellent 
quality. Chick quality is 

reflected in low mortality after 
placement and ideal production 
performance. Multiple studies have 
shown a positive relation between 
yolk-free body mass (YFBM) and the 
subsequent performance of the bird 
after placement. 
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YFBM is calculated by subtracting 
the residual yolk from the body 
weight. A small yolk sac (i.e., a higher 
YFBM) is preferred as this indicates 
ideal environmental conditions in 
the incubators and hatchers. It also 
indicates the ability of the embryo 
to utilise the yolk components to 
form muscle and bone, resulting in 
better overall chick development.  

This article describes how to 
measure the YFBM in day-old chicks. 
Please note that measuring the 
YFBM is a very accurate method to 
evaluate chick quality but be aware 
that the animals need to be culled 
and it is time consuming.  

Around day 19, when a chick 
embryo prepares for hatching, the 
yolk sac is internalised in the 
abdominal cavity of the embryo. 
Absorption of the yolk sac ensures 
that the newly hatched chick will 
have an adequate nutrient reserve 
during the first days after hatching. 
According to Lamot (2017) it can 
even provide nutrition up to five 
days after hatch. 

Only part of the yolk sac content 

is utilised during incubation. It is 
suggested that the residual yolk has 
an important nutritional role after 
hatch, and that the presence of the 
residual yolk affects the initial feed 
intake positively, resulting in smooth 
growth of the chick in the first days 
of life.  

Factors affecting residual 
yolk weight prior and after 
hatch 

Residual yolk weight can be affected 
by breed, breeder age and egg 
weight. Egg weight increases with 
age, with ageing of the breeders, 
both albumen and yolk contents are 
disproportionally changed. In 
general, the proportion of yolk 
increases as hens become older. 

The increase in yolk comes at the 
expense of albumen and eggshell. 
Please note that when looking at 
differences in egg sizes of the same 
breed and same breeder age, these 
differences can be explained by an 
increase in the amount of albumen, 
resulting in a decrease in yolk weight 
and an increase in albumen weight 
with egg weight. 

Hatching egg storage conditions, 
and especially hatching egg storage 
duration, are likely to affect 
embryonic chicken development. It 
is suggested that prolonged hatching 
egg storage duration affects 
embryonic chicken development and 
post hatch performance negatively, 
but it does not change the residual 
yolk weight at hatch. 

Overall, more research is required 
related to this field. This is also true 
when looking at the effect of 
incubation temperature. It has been 
found that higher incubation 

temperatures (>37.8˚C) resulted in 
reduced embryonic development, 
demonstrated by lower chick weight, 
shorter chick length, lower YFBM, 
and higher residual yolk weight.     

Next to the conditions prior or 
during the incubation process, the 
environmental conditions in the 
rearing barn or brooding pen also 
play an important role in chick 
development.  

A good thermal environment after 
hatch is important for chicks to feel 
comfortable and allows them to 
utilise the nutrients for further chick 
development. 

Brooding temperatures of 30˚C or 
more are recommended. It is 
important to measure the litter 
temperature, and not wall 
temperature. As heat goes up, it is 
always warmer at higher levels inside 
the rearing barn. A good tool to 
measure if the barn is having the 
right climate is to measure chick 
cloacal temperature which should be 
40˚C.           

Procedure to measure the 
yolk-free body mass  

l Select at least 15 saleable chicks 
per flock (the higher the sample, the 
better the accuracy). 

l Euthanise chicks humanely (based 
on approved regional and corporate 
methods). 
l Weigh the euthanised chicks 
individually and record their weights. 
l Carefully remove the entire yolk 
sac from the body cavity using the 
standard necropsy technique. 
l Place the body of the euthanised 
chick on its back with its feet facing 
you. 
l Reflect the wings back. 
l Cut through the skin, between the 
legs and the breast, so the legs can 
be fully abducted and lie flat against 
the table. 
l Remove the skin from the ventral 
surface of the chick by cutting across 
at the caudal edge of the keel, and 
then pulling skin cranially and 
caudally. You will see the muscular 
body wall (1). 
l Cut into the body cavity, using 
scissors behind the breastbone, then 
pull the abdominal muscle caudally 
to expose some abdominal viscera 
(2). 
l Remove the yolk sac by incising 
the yolk stalk. The yolk stalk is a 
narrow tube-like tissue that attaches 
the yolk sac membrane to the 
jejunum-ileum junction (3). 
l Weigh each yolk sac individually 
(4). 
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Continued from page 11
l Calculate the yolk sac to body 
weight ratio by taking the weight of 
the yolk sac and dividing it by the 
weight of the chick. 
l Multiply the total by 100 in order 
to determine the ratio as a 
percentage. 
l Note: an acceptable yolk sac to 
body weight percentage is 10% or 
less. 

Examples 

l Acceptable yolk sac 
Picture 5 depicts a yolk sac of an 
acceptable size. The chick in this 
example was incubated at a low 
temperature with shell temperature 
readings below 100˚F (37.8˚C).  

After hatch, the internal 
temperature of the chicks measured 
inside the hatcher, was 103˚F (39.4˚C). 
The yolk sac to body weight ratio 
was 8%. 

l Unacceptable yolk sac: 
Picture 6 depicts a yolk sac of an 
unacceptable size. The chick in this 
example came from eggs that, after 
the second week of incubation, were 
exposed to temperatures over 101˚F 
(38.3˚C).  

The internal temperature of the 
chicks at time of pull was 106˚F 
(41.1˚C). The yolk sac to body weight 
ratio was 22%. 

Key notes 

l Monitor eggshell temperature 
frequently.  
Goal: Egg shell temperature below 
100˚F (37.8˚C) 

l Monitor hatch window 32 hours 
before pull time.  
Goal: Maximum 1-2% of chicks 
hatched at this time. 
l Monitor internal temperature of 
the chicks after hatch.  
Goal: Internal temperature of 103-
104˚F (39.4-40.0˚C). 
l Monitor chick activity once 
placed at the farm.  
Goal: chicks are alert and active, and 
seek out food and water 
l The increase in egg size due to an 
older breeder flock age must be 
considered in the evaluation.           n 
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