
In fact, that is exactly why they 
were developed – to improve upon 
the alternatives of floor systems and 
aviaries. Unfortunately, some 
misconceptions exist, which could 
lead to eventual buyer’s remorse for 
producers.  

Below are five common beliefs 
about combi systems and reasons for 
doubt about each of them. 

MISCONCEPTION 1:  
Less bird training is required 

One of the biggest reasons for the 
development of combi systems was 
to reduce the importance of pullet 
training. Training is critical to the 
success of multi-tier aviaries because 
birds must begin learning from day 
one how to move between various 
levels of the house.  

This training helps ensure birds find 
water and nests positioned on the 
mid-level of the aviary so that floor 
eggs are minimised. 

By contrast, the idea behind combi 
systems is to place water and nests 
on every level, theoretically 
eliminating the need to train birds to 
move from level to level. However, 
experience has shown that, without 
training, birds tend to congregate on 
just one level of the house, resulting 
in a variety of issues, including 
overcrowding, lower egg quality and 
stressful bird behaviours, such as 
feather pecking.  

MISCONCEPTION 2:  
The ability to close the doors 
on a combi system is better 

Many combi systems include doors 
that can be closed. Producers often 
view this as a benefit, opting to 
close birds in for the first weeks 
after a flock is introduced to a layer 
house to help ease the transition 
from the pullet house.  

However, birds tend to get lazy 
when closed in for extended periods 
of time, since they are unable to 
move around, jump and perform 
natural bird behaviours. A level of 
atrophy may also develop, resulting 
in lower bird performance. 

Additionally, by the time the doors 
are eventually opened, birds can 

aviaries have proven to be a better 
investment over time, thanks to 
lower labour costs, more Grade A 
eggs per bird and overall higher bird 
performance. Some producers that 
have converted from combi systems 
to multi-tier aviaries have paid the 
investment back in a single flock. 

MISCONCEPTION 5:  
Combi systems are the 
future of cage-free eggs  

As commercial egg production 
continues to trend toward a cage-
free future, some producers initially 
favour the concept of combi 
systems. These tend to resemble 
cage systems, which many are 
comfortable using. The doors also 
allow the option of reverting back 
to a caged system in the event that 
the cage-free trend reverses.  

In reality, combi systems have an 
uncertain future, making an 
investment in these systems a 
gamble. As they resemble cages, 
combi systems are at high risk of 
scrutiny. In fact, the industry has 
already seen pushback from some 
retailers not accepting eggs 
produced in a combi system as ‘cage 
free’. And the idea of food suppliers 
switching favour back to caged eggs 
is not likely. 

 
After considering the common 
misconceptions, the advantages of 
lower installation costs and higher 
bird stocking densities may not 
outweigh the disadvantages of 
combi systems. What is most 
important is that producers 
understand the true ROI for each 
housing option, allowing them to 
make the best possible decision 
targeting the long-term success of 
their operations.                              n

MISCONCEPTION 4:  
Combi systems provide the 
best return on investment 

On the surface, combi systems 
appear to provide a superior return 
on investment (ROI). They offer 
higher stocking densities than is 
possible with floor systems or 
aviaries. The cost of installation is 
less than multi-tier aviaries. However, 
by actually running the numbers, 
producers will find that the long-
term return on investment is not as 
strong as with multi-tier aviaries. 

The increased labour requirements 
of combi systems greatly hinder ROI, 
and this has especially become a 
major struggle for large producers 
that have installed these systems. An 
even bigger disadvantage is the 
lower percentage of Grade A eggs.  

The egg belt design of combi 
systems, as well as having too many 
top-level eggs, results in dirtier eggs, 
more cracked eggs and, in general, 
reduced egg quality than one would 
obtain with the typical multi-tier 
aviary. Despite higher stocking 
densities, the lower bird 
performance and the lower 
percentage of Grade A eggs from 
combi systems impedes ROI and 
long-term profitability. Multi-tier 

forget much of their training and are 
now less prepared for life in the 
layer house. They will likely 
congregate on one level of the 
house and cause many of the same 
problems associated with poorly 
trained birds. 

MISCONCEPTION 3:  
Less labour is required 

Combi systems are often thought to 
require less management, thanks to 
having water/nests on every level. 
Nonetheless, birds in combi systems 
often congregate on one level, 
especially if they were not trained as 
pullets. Having a disproportionate 
number of birds on the same level 
overwhelms those nests with eggs. 

In fact, producers can experience 
twice the number of desired eggs on 
that level, and this can result in a 
higher rate of low-quality eggs. The 
higher bird density can also lead to 
other issues, such as hot spots and 
increased bird mortality.  

The only way to correct these 
problems is with more hands-on 
management to manually distribute 
birds throughout the house. This 
added labour costs more money, not 
to mention how difficult it is finding 
employees willing to do these types 
of tasks – especially today. 

The complexity of combi systems 
adds another layer of management 
needs. For instance, having nests on 
every level requires more egg belts, 
along with more places where dirt, 
dust and other contaminants can 
accumulate. Consequently, more 
labour is required to clean combi 
systems when compared to multi-
tier aviaries. 

Many producers looking to transition from caged to cage-free egg 
production have considered investing in combi systems, which 
are also referred to as combination or convertible systems. These 

are often touted as an ideal solution for poultry houses due to a few key 
selling points, such as higher bird densities and lower cost of installation 
when compared with other systems.

by The Technical Team, Chore-Time. www.choretime.com
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Genetic and nutritional advances 
made to support the productivity of 
key organs involved in egg 
production may help sustain egg 
quality for longer. 

The benefits of making hens lay 
longer are both financial and 
environmental. For example, it has 
been calculated that for an increase 
in 10 weeks of production, 1g of 
nitrogen could be saved per 12 eggs 
produced. 

This again would reduce the 
nitrification impact of egg 
production significantly. Longer 
laying cycles enhance lifetime egg 
production per hen housed, which 
also means a reduction in the 
number of hens required to produce 
the same number of eggs.  

This has knock-on effects not only 
for the environmental footprint, but 

KEAP1 pathway was impaired by the 
experimental design in laying hens. 

Recent research investigating the 
effect of supplementing laying hen 
diets with a gut agility activator on 
egg quality parameters in the late 
laying period and on the expression 
of Nrf2-KEAP1 pathway related gene 
expression in ovaries, indicated the 
potential for sustaining egg quality 
longer by upregulating the Nrf2-
KEAP1 pathway in ovaries (see Figs. 1 
and 2).                                               n 

 

References are available 
from the author on request

system. ROS accumulate during 
metabolic activity, which can be 
exacerbated in periods of high 
productivity and when the bird is 
challenged by stressors in its 
environment or feed.  

Previous research in laying hens has 
demonstrated that a decline with 
age in antioxidant capacity of ovaries 
is linked to down-regulation of Nrf2 
gene expression in the Nrf2-KEAP1 
pathway, which is a signalling 
pathway involved in the mobilisation 
of cellular antioxidant defences. 

On the other hand, additional 
studies have proven that it was 
possible to upregulate Nrf2 
expression with a positive knock-on 
effect for gene expression of 
antioxidant enzymes and thereby 
delay the ageing process of ovaries 
by nutritional means in laying hens. 

Important egg quality parameters 
are eggshell strength, albumen height 
and Haugh units (HU), all of which 
decline as the hen ages throughout 
the laying period.  

Both albumen height and HU were 
depressed in studies where the Nrf2-

also for financial savings, as it 
reduces the amount of animal feed 
required to maintain the hens.  

On the other hand, the main 
reasons for replacing laying hen 
flocks at around 72 weeks of age is a 
decline in egg numbers combined 
with a deterioration in egg quality 
during the production cycle.  

Extending laying cycles to a target 
of 92-100 weeks then calls for 
strategies that increase persistency 
in lay and stability in egg quality.  

It is well known that the reduction 
in quantity and quality of eggs over 
the egg production period is linked 
to ovarian ageing.  

Studies have shown that one of 
the most important factors inducing 
ovarian ageing is an imbalance 
between reactive oxygen species 
(ROS) and the antioxidant defence 

A tough economic climate, combined with consumer concerns 
around environmental impact, are driving the need for increased 
laying cycle lengths in egg production. However, a prerequisite to 

achieving profitable longer laying cycles is the ability to maintain the 
quality of eggs produced by older hens.

by Gwendolyn Jones, PhD, Product Manager, Gut Agility Activators, ADM-Pancosma. www.pancosma.com

Fig. 1. Egg quality parameters in laying hens at week 65 in response to a 
gut agility activator (% increase compared to control, *P<0.05, 
Mountzouris et al. Agricultural University of Athens, unpublished data).

Fig. 2. Upregulation of Nrf2 pathway related genes in response to a gut 
agility activator in ovaries of laying hens at 28 weeks of age (% increase 
compared to control, **P<0.01, Mountzouris et al. Agricultural University 
of Athens, unpublished data, GSR=Glutathione reductase, SOD= 
Superoxide Dismutase).

Sustaining egg quality  
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Parameters such as uniformity, 
colour intensity, and smoothness are 
just some of the examples that 
consumers use to inspect and judge 
the quality of a food. When it comes 
to eggs, one of the important 
sensory factors used to evaluate 
quality is the colour of the yolk. 

Yolk colour 

Although yolk colour can be 
influenced by many factors, one of 
the determining factors for yolk 
colour is the health of the flock.  

Any disruption to the immune 
status, gastrointestinal or 
reproductive health can influence 
the pigment absorption from feed or 
deposition of pigment into the yolk, 
causing changes in yolk colour. 

Vitamin D3, a nutritional substance 
that has seen extensive use in laying 
flocks to improve skeletal and 
eggshell quality, also has the ability 
to influence the yolk intensity.  

The application of precision 
supplemental nutrition via the 
drinking water has become 
increasingly popular over the years 
to support and maintain the 
production of high quality eggs in 
older laying flocks. As feed intake is 
often compromised during periods 
of environmental and disease stress, 
supplemental nutrition via the 
drinking water can ensure 
continuous intake of important and 
sensitive nutritional factors that 
supports flock health and immunity. 

Calferol helped the treatment group 
‘catch-up’ to the control group. 

Same lightness (L) 

The egg yolk lightness (L) for both 
groups showed a similar trend of 
increase over time with no statistical 
significance.  

However, the redness (a) and 
yellowness (b) of the egg yolk were 
significantly improved and resulted 
in more golden yolks, confirmed by 
the β-carotene analysis below. 

β-carotene concentrations 
confirm the better egg yolk 
colouring 

In addition, 30 randomly collected 
eggs per group were measured at 
week 81 (T2) for β-carotene 
concentration in the yolk.  

The improvement in egg yolk 
colour after supplementation with 

Significant difference in 
yellowness (b) 

The Intra Calferol supplementation 
was clearly observed in the 
yellowness of the egg yolk.  

Although at the start of the trial 
(week 69), the control group showed 
a significantly ‘yellower’ yolk, a shift 
was seen by the end of the trial 
period at week 81 and the egg yolks 
of the Intra Calferol supplemented 
group had significantly yellower 
yolks (Fig. 1). 

Improved redness (a) 

When it came to the yolk redness, 
even though the Intra Calferol 
treatment group yolks were 
significantly less red at the start of 
the trial (week 69), the 
supplementation of Intra Calferol 
resulted in an improved redness and 
thus was eventually similar to the 
control group in terms of redness.  

In short, supplementation of Intra 

The trial set-up 

The influence of the mentioned 
supplemental nutrition on egg 
quality has been evaluated in an 
Italian field study with 22.000 
Lohmann Brown hens reared in an 
aviary system.  

The aviary system consisted of four 
separate boxes. Box 2 was selected 
as the control, whereas Box 4 was 
selected as the Intra Calferol trial 
group.  

Intra Calferol, a concentrated 
Vitamin D3 supplement with 
additional chelated calcium, 
magnesium and phosphorus releaser 
was supplemented via the drinking 
water according to the general 
protocol and recommended dosage 
of 1L product in 1000L of water. 

The trial started when the birds 
were 69 weeks of age and continued 
for a duration of 12 weeks. Egg 
collection, laboratory analysis and 
data statistical analysis have been 
conducted by the Department of 
Animal Nutrition of the University of 
Bologna. 

From the collected eggs, a total of 
400 eggs were randomly sampled at 
the start of the trial (T0), after six 
weeks (T1) and after 12 weeks being 
the end of the trial (T2).  

The colour of the yolks was 
assessed based on the CIELAB colour 
space system (International 
Commission on Illumination).  

This system classifies colours in 
terms of their yellowness (b), redness 
(a) and lightness (L). 

The expression that ‘people eat with their eyes first’ has long 
influenced the presentation of food, but also consumer attitudes 
and shopping tendencies towards food. Consumers make choices on 

food based on their assessment of quality, which includes the visual 
appearance of the food itself.

by Daisy Roijackers MSc and Marc Spackler MSc, Intracare The Netherlands, www.intracare.nl

Fig. 1. Yolk colour yellowness of the control group compared to the Intra 
Calferol supplemented group. Datapoints with an asterisk denotes 
significant differences.

Fig. 2. Mean beta-carotene concentration of 30 randomly sampled egg 
yolks.

Intra Calferol – Sunny Side Up
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Continued from page 29
Intra Calferol could be related to the 
average increase of 13% in the β-
carotene deposition (see Fig. 2). 

β-carotene is the organic pigment 
responsible for red-orange colouring 
and higher concentration of this 
pigment in the yolks of Intra Calferol 
supplemented eggs lead to a more 
intense, golden colour of the yolk. 

Save pigment in layer diet 

Based on these results, it is very 
interesting to explore the 
possibilities of reducing the 
expensive pigment additive in the 
feed by supplementing Intra Calferol 
to the drinking water.  

This field study started in October 
2021 and lasted for four months. 
During the trial, 39 random eggs were 
checked weekly for yolk staining. 

The first month, October 2021 ,can 
be seen as the control month. The 
pigment colouring supplement was 
dosed via the laying hen feed 
without Intra Calferol in the drinking 
water.  

In November they continued with 
the regular diet containing the 
regular amount ofcolouring agent in 
combination with continuous dosing 
500ml Intra Calferol/1,000 litre 
drinking water (500ppm). 

In the period December 2021 to 

January 2022, the colouring agent 
content was gradually reduced, 
while the Intra Calferol dosage 
remained at 500ppm and the 
colouring egg yolk level was 
analysed weekly. 

According to the results in Table 1, 
the addition of Intra Calferol 
without changing the pigment 
colouring in the feed (November 
2021) resulted in an 8% higher egg 
yolk colouring score.  

By gradually reducing the pigment 
colouring in the feed to 84% 
(December 2021) and further on to 
80% and 74% (in January 2022), while 
500ppm Intra Calferol remained in 
the drinking water, the egg yolk 
colouring score decreased.  

At 76% pigment dose the yolk 
colouring was at a similar level (33) 
to the score before Intra Calferol 
was used. 

Conclusion 

It is possible to improve the yolk 
colouring or to adjust the pigment 
addition in the feed by 
supplementing Intra Calferol to the 
drinking water.   
 
l The dosage of Intra Calferol, 
according to a general protocol and 
recommended dosage of one litre 
product in 1,000 litres of water, to  
older laying hens resulted in more 

golden yellow yolks with a higher 
beta-carotene content.  
 
l The field study showed that 
continuous dose of 500ppm Intra 
Calferol made it possible to reduce 
the pigment supplementation by 
approximately 24% to obtain the 
same egg yolk colour as in the 
control period. In addition, Intra 
Calferol also offers benefits in terms 
of better eggshell quality (higher 
eggshell weight and thickness) and 
the musculoskeletal integrity of the 
laying hens.                      n 
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Table 1. Intra Calferol dosage saves pigment supplement.

Intra Calferol  
(500ppm)

Pigment colouring dosage 
in the feed (%)

Egg yolk  
colouring score

October 2021 No 100 33.00

November 2021 Yes 100 35.70

December 2021 Yes 84 33.65

First half January 2022 Yes 80 34.58

Same as control 76 33.00

Second half January 2022 Yes 74 30.91
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