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Nutritional approaches 
for optimising breeder 
performance

Producing quality, viable chicks 
for poultry production is 
essential for animal welfare, 

productive performance and the 
financial viability of such enterprises. 
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Hatcheries take fertilised 
grandparent eggs, parent eggs and 
broiler eggs from biosecure breeder 
farms, store them, incubate them 
and hatch day-old chicks for delivery 
to grower farms.  

The care and quality of eggs and 
their management during hatching 
defines the percentage hatched from 
the number of eggs set and the 
quality of the day-old chick. 

Proper feeding essential 

Proper feeding of the grandparent 
and parent flocks on the breeding 
farms determines the success and 
quality of embryonic development. 

Diets must contain the minimal 
requirements for all nutritional 
components – from macro-nutrients 
(protein, AA, total fats, macro-
minerals) to micro-nutrients 
(vitamins and trace elements) – as 
deficiencies or excesses can cause 
embryonic malfunctions during 
incubation. 

Research has shown that feeding 

suitable levels of such antioxidant 
minerals as selenium, zinc and 
copper is important, as these can be 
passed on to the egg within the hen, 
increasing the robustness of the 
developing chick against stress 
factors and ensuring good levels of 
these important nutrients during 
hatch.  

Over the last 20 years, various 
research has been conducted looking 
into the benefits of supplementing 
breeder birds with antioxidant 
minerals, with special focus on the 
role of more natural, chelated forms 
of minerals, which are more 
bioavailable.  

In animal guts, evolved mineral 
uptake systems can be found, based 
on the active transport of minerals 
chelated to small di- and tri-
peptides. However, during the years 

of expansion in production, poultry 
diets were increasingly 
supplemented with cheap oxide and 
sulphate mineral ores in order to 
meet the higher nutritional demands 
for fast meat production and 
increased egg-laying capacity. 

Such forms had lower uptake from 
the gut and poorer storage in tissues, 
due to the electric charge they 
carried (2+) after dissociation in the 
liquid gut environment. Rather than 
being selectively absorbed via active 
transport, these charged ionic forms 
competed for uptake via passive 
diffusion across the gut wall.  

This decreased bioavailability may 
be as low as 20% or less (for zinc 
oxide) compared to the organic, 
chelated forms, and it has reduced 
the storage capacity of minerals in 
tissues such as the liver.  

However, novel production 
methods were developed around 20 
years ago whereby commercially-
chelated minerals could provide a 
cost-effective and more bioavailable 
alternative. 

This caused a revolution in mineral 
nutrition in poultry, as the classical 
balance studies being relied upon for 
setting international mineral 
requirements were not only out of 
date, having being devised in the 
1950s and 60s, they also failed to 
take into account the differences in 
uptake mechanisms from the gut.  

Antioxidant minerals protect 
gametes and improve 
numbers of settable eggs 

Good mineral nutrition, especially 
regarding antioxidant macro and 
micro nutrients, is important at all 
stages of poultry breeding and 
hatching. During the production of 
fertile eggs, the antioxidant mineral 
levels in feed are important to 
protect the membranes of gametes, 
especially in sperm. 

Damage to sperm membranes can 
lead to deformities and loss of 
progressive motility, reducing the 
ability of the sperm to reach and 
penetrate the ovum.  

Reactive oxygen species (ROS), the 
main source of oxidation in the 
body, can also affect DNA, which 
needs to be protected or repaired by 
mineral-dependent enzymes.  

Continued on page 13

Fig. 1. Average concentration of testosterone in blood serum (nmol/l) 
from cockerels fed either inorganic (control) or organic minerals in feed.

Fig. 2. Fertilisation of hatching eggs (%) from cockerels fed inorganic 
(control) or organic minerals.
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In birds, sperm is stored in the 

oviducts for several days and, as 
such, it requires protection from 
oxidative damage to maintain its 
viability in an alien environment.  

Trials have been conducted to 
examine how feeding extra 
antioxidant minerals in their organic 
form could help with cockerel 
fertility and, thereby, potentially 
increase the number of viable and 
settable eggs. 

When young cockerels were fed 
diets containing 50% of the added 
selenium (Se), manganese (Mn) and 
zinc (Zn) in an organic form (Sel-Plex 
or Bioplex), they had significantly 
higher levels of circulating 
testosterone – particularly when 
Sel-Plex was added (Fig. 1) – and 
fertility, as measured by the number 
of settable hatching eggs, improved 
with organic supplementation (Fig. 2, 
P<0.01). 

When cockerels age, their fertility 
declines. So, as part of this feeding 
trial, cockerels aged 27 weeks were 
monitored for fertility by assessing 
the number of hatchable eggs they 
produced.  

Those receiving the Bioplex 
minerals and Sel-Plex laid 
significantly more settable eggs 
compared to those fed the inorganic 
control diet (P<0.01). 

Mineral levels in eggs during 
storage and incubation 

Ensuring that the egg contains the 
required amounts of antioxidant 
minerals is important for the embryo 
to develop correctly and for a viable 
chick to successfully hatch. The 
transfer of minerals into eggs occurs 
during formation in the oviduct of 
the hen, and this enhancement of 
eggs has been exploited for human 
nutritional benefits over the last 20 
years. 

In trials using breeder diets 
supplemented with organic Zn and a 
combination of organic Cu, Zn, Mn 
and Se, increasing cholesterol and 
triglyceride clearance and decreasing 
plasma lipid peroxidation was 
reported.  

That is, the hens’ antioxidative 
status was improved – and maternal 
nutrition directly affects embryonic 
development by the deposition of 
nutrients in the egg.  

Minerals are important and are not 
only required as nutrients to support 
chick development (zinc for bone 
and skin strength), but also to 
protect the embryo during certain 
stress periods before hatch. This 
includes periods of time when eggs 
may be stored prior to being set 
(placed) in the incubator. 

Egg storage can affect hatching 
results, chick quality and subsequent 
growth; therefore, everything 
possible should be done to ensure 
that storage and subsequent 
incubation conditions are perfectly 
managed. 

Most hatchery planners aim to 
keep egg age under seven days at 
setting. This is often to do with the 
timing of hatch for a certain number 
of chicks for delivery orders. Storage 
can cause issues, and antioxidant 
minerals in particular are important 
to maintaining chick viability during 
these periods.  

During incubation, developing eggs 
are regularly checked for progress, 
and embryonic mortality during the 
early, mid or late periods of 
incubation is used as a measure of 
fertile egg quality.  

Many trials with breeders that are 
fed antioxidant organic minerals 
have reported improvements in 
numbers of late embryonic mortality. 

For example, in a commercial trial 
conducted in Russia, late embryonic 
mortality was reduced by 16%, from 
6% to 5% overall. In an extensive, 
commercial-based trial with breeder 
flocks in Parana State, Brazil, late 
embryonic mortality (15-18 and 19-21 
days set) was 1.63% and 1.76% for eggs 
from flocks fed chelated organic 
minerals, versus 2.2% for both 
periods for those from birds fed 
inorganic minerals  

Influence of feeding organic 
minerals on hatching and 
chick viability 

Feeding a combination of organic Cu, 
Zn, Mn and Se as a replacement for 
inorganic forms has been found as 
the most effective all-around 
antioxidant mineral delivery for 
breeder flocks.  

This is because the different 
minerals work in concert together, 
playing equally important but 
diverse roles in antioxidation. 

For example, selenium is a main 

component of the enzyme 
responsible for DNA repair following 
oxidative damage; however, zinc and 
copper are important components 
of other antioxidant enzymes that 
perform different functions. The 
synergy between all of these 
minerals is important for adequate 
protection of the parent birds, their 
gametes and the developing chick 
during its time in the hatchery.  

Research shows that using organic 
minerals in the feed to replace 
inorganic forms increases the 
delivery of triglycerides – the major 
energy source in eggs for supplying 
the developing chick – and 
decreases lipid peroxidation product 
retention in yolk, which manifests as 
improved growth in chicks following 
hatch. 

Feeding trials reported by Swamy 
et al. (2004) studied breeders that 
were fed diets supplemented with 
Bioplex and Sel-Plex, versus 
inorganic mineral control (Table 1).  

Breeder hens fed the organic 
mineral diet (Bioplex) had nearly 10% 
higher numbers of settable eggs and 
8% greater levels of hatchability. 

These findings illustrate that 
feeding the Bioplex diet to breeder 
hens resulted in more viable chicks 
being hatched from the eggs 
produced.  

Renema (2003) ran a trial that 
studied how feeding the organic 
selenised yeast product Sel-Plex to 
male and female Ross 308 breeding 
birds impacted their reproductive 
performance, comparing those 
results to another group receiving 
inorganic sodium selenite. 

Thirty pullet hens per dietary 
treatment were inseminated with 
pooled semen from males fed either 
of the diets (0.3mg/kg Sel-Plex [SP] 
or sodium selenite) weekly after 
reaching 30 weeks of age.  

The resulting eggs were incubated 
weekly and analysed to determine 
fertility and hatchability. 

Although egg production statistics 
were similar for both pullet groups 
at the start of the trial, by the end of 
lay, the birds receiving SP were 11% 
higher in hen-housed production 
than the group receiving the sodium 
selenate.  

The amount of fertile eggs suitable 
for setting in the hatchery from hens 
at 40 weeks of age was highest in the 

group fed SP (87.4%), compared to 
the 83.7% from the sodium selenite 
group. 

Before the hens reached 34 weeks 
of age, hatchability was 88% for eggs 
from the SP group, compared to 80% 
in sodium selenite-fed birds. 

 Clearly, feeding the organic form 
of selenium resulted in important 
performance benefits for the 
breeder hens compared to those fed 
the same level (0.3mg/kg) of an 
inorganic form.  

Commercial-scale farm trials 

Commercial-scale farm trials have 
shown similar benefits when feeding 
SP instead of sodium selenite.  

In a breeder farm in Russia, 234 
eggs were incubated from hens fed 
either 0.2ppm organic or inorganic 
forms of selenium.  

Eggs from the hens fed SP had 16% 
less late embryonic mortality, a 2.6% 
higher hatchability rate (83.3% versus 
85.5%) and produced 200 viable 
chicks, whereas the selenite group 
only successfully hatched 195.  

Better mineral nutrition in ovo can 
also result in bigger chicks at hatch 
that, in turn, grow more efficiently. 

In an experiment conducted using 
24,000 Hubbard classic broiler 
breeders, chicks hatched from hens 
fed diets containing organic 
selenium as Sel-Plex had significantly 
greater body length compared with 
the control (inorganic selenium) 
group. Hence, progeny from the SP-
fed breeder flock were better 
developed – a beneficial outcome 
for the future productive 
performance of broilers (Table 2). 

For hatcheries, placing good-
quality eggs that contain suitable 
levels of minerals is important to 
ensure high levels of hatching with 
low embryonic mortality rates and 
healthy, viable chicks for day-old 
sales. Feeding organic forms of 
chelated minerals to parent and 
grandparent stock helps to ensure 
high percentages of set eggs and 
hatching and can have a bearing on 
the future growth performance of 
the progeny.                                       n 
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Table 1. Effect of supplementing organic minerals (Bioplex and Sel-Plex) in 
broiler breeders on laying performance.

Table 2. Effect of feeding organic selenium (Sel-Plex) to broiler breeder 
hens on hatch parameters of progeny.

Variables Bioplex Control Difference

Feed intake (kg) 25.51 24.81 +.070

Hen housed total eggs per bird 83.58 73.92 +9,67

Hen housed hatching eggs per bird 75.89 67,59 +8.29

Feed per hatching egg (g) 336 367 -31

Parameter Control Sel-Plex

Bodyweight (g) 40.41a 41.06b

Average length (cm) 18.32A 18.58B

Minimum length (cm) 16.10 17.50

Maximum length (cm) 19.80 20.00

Correlation bodyweight to length (ratio) 0.30 0.22

a,b  = Differ (P<0.05),   A,B  = Differ (P<0.01)


