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Pheromone sprayed 
before hatch protects day- 
old chicks against stress

Maintaining the normal 
physiological conditions in 
day-old chicks without 

causing them stress is a challenging 
task in today’s highly efficient 
commercial hatchery operations. 

Day-old chicks may be exposed to 
multiple stress factors from hatching 
to placement which can cause a 
significant impact on productivity 
and performance in later life, 
depending upon the levels of 
distress induced. 
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Part of the quality assurance 
standards present in a modern 
commercial hatchery includes the 
implementation and observation of 
internationally recognised basic 
welfare guidelines and principles, 
such as:  
l Freedom from hunger and thirst.  
l Freedom from discomfort.  
l Freedom from pain, injury or 
disease. 
l Freedom to express normal 
behaviour.  
l Freedom from fear and distress.  

Additional observations on the 
beneficial effects on behaviour and 
appeasement in day-old chicks is 
their exposure to analogues of 
mother hen pheromones secreted by 

the uropygial gland of the mother 
hens to promote comfort and reduce 
stress in the progeny. 

This supplementary measure helps 
in the manipulation and handling of 
large numbers of day-old chicks in 
the absence of maternal care to 
reduce their stress, which is 
considered a significant cause of 
morbidity and mortality in poultry 
production, especially during the first 
week of life. A pheromone is a 
chemical signal used to communicate 
among members of the same species 
triggering a natural behavioural 
response.  

They are secreted outside of the 
body and may induce different types 
of behaviours. This pheromone is 
detected by the olfactory organ of 
the chicks. 

The uropygial gland 

The uropygial gland, also called the 
preening gland, is an external gland 
present in almost all bird species, 
which produces sebaceous 
secretions that are used to coat the 
feathers during preening. It is located 
on the dorsal base of the tail. 

Several functions are associated 
with the secretions of this gland, 
among them waterproofing of the 
feathers and to keep the skin in good 
condition due to its antibacterial 
and antifungal properties.  

An interesting finding in the 
secretion of this gland in chickens is 
the calming pheromone activity of 
mother hens to appease day-old 
chicks. 

A calming pheromone in 
chickens 

The exocrine secretion of the 
uropygial gland of mother hens in 
chickens has a measurable effect on 
the newly hatched progeny. A 
synthetic analogue of a mother-hen 
odorant secretion, called MHUSA 
(Mother Hen Uropygial Secretion 
Analogue) has shown its potential in 
reducing stress-related reactions in 
chickens as well as influence 
behaviour. Different exposures to 
this synthetic analogue have shown 
beneficial effects on behaviour, 
physiology and performance 
parameters. Industrial application of 
the uropygial synthetic analogue 
might enhance bird welfare during 
stressful periods under commercial 
farming conditions. 

Hatchery field study with 
SecureChick 

The objective of this study was to 
assess day-old chicks’ stress 
reduction at hatch by spraying the 
surfaces in the hatcher and the 
eggshells at a late embryonating 
stage with a synthetic maternal hen 
pheromone analogue in a 
commercial product named 
SecureChick offered by Ceva Santé 
Animale (under license of IRSEA*) 
composed of MHUSA at 10%. 

In this study, fertile eggs from the 
same breeder source and incubation 
setting time, were randomly assigned 
into four different groups in different 
hatchers. Egg shells of embryonating 

eggs in groups 1-3 were sprayed either 
at 72, 48 or 24 hours before hatching 
respectively. Group 4 was used as a 
control group without any treatment. 

Day-old chicks’ level of agitation 
after hatch within the hatchery 
basket was considered a sign of 
stress. In that way, videos of chicks 
inside the hatchery boxes were taped 
according to the methods described 
below.  

Agitation was measured by the 
visualisation and digitalisation 
techniques using optical flow for all 
treatments. The average agitation was 
compared in all videos recorded for 
each treatment group. 

Video monitoring 

At hatch, videotaping was 
conducted under regular hatchery 
working conditions without 
modifications of the hatchery 
procedures or working personnel in 
the hatchery.  

Standard chick hatchery boxes 
with capacity for 100 day-old chicks 
were taken to a separate room to 
avoid noise interaction and human 
movement during the video 
recording. 

The boxes were placed on a table 
and protected from any air flow 
interaction. Videotaping started a 
minimum of one hour after opening 
the door of the hatcher. 

The videotaping session was 
stopped when it was time for chick 
delivery to a farm. Light in the video 
recording room was standard at 140 
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lumens, large spectrum white light 
and a room temperature of 24°C. A 
similar videotaping procedure was 
followed for all treatment groups. 

The equipment for videotaping 
and sound was Go Pro 5.0 keeping 
the camera at a 55cm distance to the 
day-old chicks within the hatchery 
basket.  

The recording lasted for 200 
seconds per video to ensure a usable 
recorded observation of 180 
seconds, eliminating the extra time 
for equipment setting and operator 
movement interaction. 

Optical flow to measure 
agitation of chicks 

The optical flow analysis is a 
computer vision technique 
commonly used to extract motion 
information from a video sequence, 
such as the density, the velocity and 
the direction of moving objects. 

The approach consists of tracking 
the correlated displacement of 
blocks of pixels from one frame of 
the video to the next, thus 
extracting the moving regions of the 
scene.  

In order to have a meaningful 
extraction of the optical flow it is 
required to have a perfectly static 
point of view, preferably 
perpendicular to the plan of the 
scene, and a constant illumination. 

Optical flow extraction was done 
from experimental videos by means 
of the method described in Karlsson 
and Bigun (2019).  

This algorithm produces a field of 
vectors describing the direction and 
the intensity of motion at every 
point of space in the image and at 
every moment of time (Fig. 1).          

For this investigation, the focus 
was exclusively on the intensity of 
the motion (the length of the 
vectors) and ignore the direction of 
motion (the direction each vector is 
pointing at), which is less relevant 
information in the context of 
collective agitation.  

Optimisation of the chick motion 
captured was done by reducing the 
quality of the video reducing 
significantly the video heaviness and 
computation time. 

 The result of this simplification is 
illustrated in Fig. 2, where the 
vectors shown in Fig. 1 have been 
replaced by a simple colour-coding 
of the length of each vector. 

The results  

As shown in Fig. 3, the individuals 
with no pheromone treatment 
exhibited significantly more 
agitation than in the sprayed 
eggshell treated groups either at 72, 
48 or 24 hours, indicating the 
calming effect of the pheromone. 

The methodology used to measure 
stress agitation in day-old chicks was 
consistent and showed the beneficial 
effect of the sprayed pheromone on 
the eggshell before hatch to have a 
calming effect after hatch.  

Summary 

The complexity of highly efficient 
commercial hatchery operations is 
continuously increasing and with it 
the potential exposure to multiple 
stress factors to recently hatched 
chicks. Implementation of quality 
assurance standards in a modern 
commercial hatchery includes the 
observation of well-known and 
internationally recognised basic 
welfare guidelines and principles for 
farm animals. 

Additional practices to help 
minimise the impact of stress factors 
at the hatchery such as the exposure 

of day-old chicks to a pheromone 
analogue based on a mother hen 
uropygial secretion analogue 
(MHUSA) to promote comfort and 
reduce stress in the progeny have 
proven their beneficial effects on 
behaviour and appeasement in day-
old chicks.  

More extensive behavioural studies 
on day-old chicks are being 
conducted to measure in greater 
detail sounds (vocalisations) and 
movements in day-old chicks 
expressing normal or stressful 
behaviours in order to adjust to the 
hatchery environment in the absence 
of maternal care. 

The beneficial effects of the 
MHUSA at 10% in SecureChick on 
chicks' adaptation to the new 
environment, suggest its potential 
role in helping the day-old chicks to 
better tolerate the hatchery process 
and provide them with favourable 
conditions for a great start.              n 
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Fig. 3. Comparison of pheromone effect versus no treatment. The average 
agitation reduction for all videos in each treatment group with the 
pheromone analogue either at 72, 48 or 24 hours were statistically 
significant (p<0.001). 

Fig. 2. Intensity of motion for the same image as presented in Fig. 1. The 
yellow areas indicate areas of stronger agitation. The direction of motion 
is ignored.

Table 1. Treatment group distribution.

Fig. 1. Extraction of the optical flow at a given moment of time for one 
video of a 100 chicks basket of the collected records. The red vectors 
indicate the direction of the estimated motion of the chicks at a given 
point of space (with a sampling of 1920 x 1080). The length of the vectors 
indicates the intensity of the movement.
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***

Treatment group*  
(n=hatchery baskets)

Eggshell spraying time 
before hatch (hours)

G-1: Pheromone 72

G-2: Pheromone 48

G-3: Pheromone 24

G-4: Pheromone None None None

*Standard hatchery baskets contained 100 day-old chicks.

*IRSEA is a private research institute dedicated to the study 
of the behaviour of animals and humans, their interactions and 

especially their chemical communication


