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T he poultry industry often credits 
genetic progress for improvements 
in egg production, feed efficiency, 
persistency and liveability. These 

gains are real, but genetics only creates value 
when birds can fully express their potential 
under commercial conditions.

The hatchery plays a critical role in that 
process. A modern layer expected to remain 
productive beyond 100 weeks of age must 
arrive on the rearing farm with a well-
developed skeleton, cardiovascular system, 
gastrointestinal tract and immune system. 
Much of this development takes place during 
incubation. While a chick may survive 
suboptimal incubation conditions, survival 
should not be confused with optimal 
development. Decisions made during 
incubation can influence biological 
development long before differences 
become visible in flock performance.

Modern laying hens are not 

the same birds they were 20 

years ago

Today’s commercial laying hens produce 
significantly more egg mass, remain 
productive for longer periods and are 
expected to maintain performance under 
increasingly demanding production 
conditions. As a result, developmental 
mistakes during incubation have become 
more costly than ever before.

!e hatchery’s role in unlocking genetic potential:

Why Incubation 
Management Matters 

More than Ever in Modern 
Poultry Genetics
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Historically, incubation programmes were 
largely optimised around hatchability. While 
hatchability remains an important metric, 
modern hatcheries should increasingly focus 
on producing chicks capable of expressing 
their genetic potential throughout a laying 
cycle that may exceed 100 weeks.

This shift changes the question we ask. 
Instead of focusing solely on how many 
chicks hatched, we should be asking how 
well those chicks were developed. The 
difference may seem subtle, but it 
fundamentally changes how we evaluate 
hatchery performance.

Embryo temperature remains the 

most important biological 

parameter

Among all incubation parameters, embryo 
temperature remains the single most 
important driver of embryonic development. 
Most hatcheries closely monitor machine 
temperatures, yet embryos respond to their 
own temperature rather than to incubator set 
points.

This distinction becomes increasingly 
important during the second half of 
incubation, when metabolic heat production 
rises rapidly. Excessive embryo temperatures 
are commonly associated with:
• Accelerated embryonic development
• Earlier hatch
• Increased dehydration
• Poorer yolk utilisation
• Reduced chick quality

Conversely, low embryo temperatures can 
result in:
• Delayed hatch
• Increased late embryonic mortality
• Reduced physiological maturity at hatch

Managing embryo temperature becomes 
even more challenging because not all 
embryos produce the same amount of 
metabolic heat. Factors such as:
• Breeder age
• Egg size
• Genetic strain
• Egg storage duration
• Incubation uniformity

all influence embryonic metabolism and 
heat production. Consequently, identical 
machine settings do not necessarily create 
identical developmental conditions. For this 
reason, successful hatcheries increasingly 
focus on embryo response rather than 
machine settings alone. The question is no 
longer, “What temperature is the machine 

running?” but rather, “What temperature is 
the embryo experiencing?”

Hatch window is often a 

symptom, not the real problem

This brings us to another parameter that 
receives considerable attention in modern 
hatcheries: hatch window.

Many hatcheries work hard to reduce hatch 
window length, but the hatch window itself is 
rarely the root cause of poor performance. 
More often, it is a visible symptom of variation 
introduced much earlier in the process.

A wide hatch window is commonly 
associated with variation in:
• Breeder flock uniformity
• Breeder flock age
• Egg size
• Storage conditions
• Prewarming procedures
• Temperature distribution during incubation

By the time chicks begin hatching, the 
underlying variation has already occurred. 
From a biological standpoint, a prolonged 
hatch window creates variation in 
physiological age. The earliest chicks may 
spend 24 to 36 hours waiting before 
placement, while the latest chicks are still 
completing embryonic development. At 
processing, both are classified as day-old 
chicks. Biologically, however, they are at very 
different stages of development.

This variation does not disappear after 
placement. In many cases, it follows the flock 
throughout rearing and can still be observed 
later in production through differences in 
body weight, uniformity and performance.

Uniform incubation produces 

uniform flocks

The importance of hatch window becomes 
even clearer when considering flock 
uniformity.

Throughout the poultry industry, 
considerable effort is invested in achieving 
uniform pullet flocks. However, uniformity 
does not start in the rearing house. It starts in 
the incubator.

When embryos experience differences in 
temperature, oxygen availability or moisture 
loss, developmental rates begin to diverge. 
These differences can influence:
• Hatch timing
• Chick body weight
• Residual yolk absorption
• Intestinal development
• Early feed intake

Over time, these relatively small differences 
can develop into measurable variation within 
the flock.

Many hatcheries have invested heavily in 
modern equipment while assuming that every 
position within a machine experiences 
identical incubation conditions. Field audits 
repeatedly show that this is often not the 
case. Temperature mapping, airflow 
distribution measurements and eggshell 
temperature assessments frequently reveal 
variation that is not apparent from machine 
controllers alone.

As a result, leading hatcheries are 
increasingly focused on reducing variation 
rather than simply maximising averages. 
Uniform incubation creates uniform chicks, 
and uniform chicks create uniform flocks.

Ventilation influences much 

more than hatchability

When ventilation is discussed, the 
conversation often focuses on oxygen supply 
and carbon dioxide removal. In reality, its 
influence is much broader.

Airflow distribution directly affects:
• Heat removal
• Embryo temperature
• Moisture loss
• Hatch synchrony
• Navel quality

In many investigations where hatchability 
differs between locations within the same 
machine, airflow distribution ultimately proves 
to be one of the underlying causes.

The embryo does not experience average 
machine conditions. It experiences its local 
environment. Small differences in airflow may 
seem insignificant over a few hours, but over 
a 21-day incubation period they can create 
meaningful differences in embryonic 
development.

For that reason, ventilation should be 
viewed as a developmental tool, not simply 
an engineering requirement.

The chick’s first 24 hours remain 

underestimated

The biological significance of incubation 
does not end at hatch.

In many operations, attention shifts away 
from the chick once it leaves the hatcher. Yet 
some of the most important developmental 
processes are still taking place during the first 
hours after emergence.
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During this period:
• Residual yolk is absorbed
• Digestive function accelerates
• Thermoregulation develops
• Immune maturation continues

The industry has become increasingly aware 
that chick quality is not defined at hatch, but 
at placement.

The objective should therefore be to 
minimise the time between emergence and 
access to feed and water while maintaining 
chick comfort throughout processing, holding 
and transport. As production cycles continue 
to become longer, the economic 
consequences of early developmental 
setbacks become increasingly significant.

A small disadvantage created during the 
first day of life may still be measurable more 
than 100 weeks later.

The future of incubation is 

developmental biology

The hatcheries that consistently outperform 
others are no longer focused exclusively on 
hatchability percentages. Increasingly, they 
monitor biological indicators such as:
• Embryo temperature
• Hatch window
• Chick activity
• Yolk utilisation
• Navel quality
• Chick uniformity

In other words, they evaluate how 
incubation influenced development, not 
simply whether incubation was completed 
successfully. This is where genetics and 
hatchery management increasingly converge. 
Modern breeding programmes continue to 
deliver birds with greater potential for egg 
production, feed efficiency, liveability and 
lifetime performance. However, genetic 
progress only creates value when embryos 
are allowed to develop under conditions that 
support the expression of that potential.

As production cycles become longer and 
birds become more efficient, the cost of 
developmental mistakes during incubation 
increases. The objective must be to 
consistently produce physiologically mature, 
robust and uniform chicks that are fully 
prepared for the demands of modern 
production systems. The next step is to 
deliver these chicks successfully and in good 
condition to the rearing farm! n

Geneticists can build the blueprint for a 
600-egg hen, but it is the hatchery that 
determines whether that blueprint 
becomes a reality.


