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SELENIUM is an es-
sential trace element 
with functions in ani-
mal health, reproduc-
tion, performance and 
reducing oxidative 
stress, and can thus 
contribute to better 
health status of breed-
ers. 

Selenium can be add-
ed to the diet in organic 

or inorganic forms. 
Organic selenium in 

the form of l-selenome-
thionine has the unique 
property, compared to 
other selenium sourc-
es, of being able to be 
stored in animal pro-
tein, such as eggs and 
animal tissue. 

Thereby, selenium 
can be transferred to 
the offspring via the 
egg and supply a con-
tinuous source of se-
lenium to the animal 
during high stress 
periods, such as high 
stocking densities. 

In this article, two tri-
als will be described 
to show the beneficial 
effects of l-selenom-
ethionine in broiler 
breeders and broilers.
L-selenomethionine 
in broiler breeders 
positively affects the 
broiler offspring

The first study aimed 
to investigate the ef-
fects of different sele-
nium sources in broiler 
breeders on the perfor-
mance of broiler off-
spring. 

The trial was carried 
out at the facilities of 
the National University 
of Luján in Argentina. 

Two sheds with 
45-week-old breeders 
were used for the trial. 

The breeders were 
fed two different diets 
consisting of two sele-
nium sources – sodium 

selenite or l-selenome-
thionine (Excential Se-
lenium 4000 by Orffa 
Additives).

In week 55 of age, 
eggs were collected 
and incubated. 

In total, 180 chickens 
from each treatment 
were selected. 

The chickens origi-
nating from the vari-
ous groups were divid-
ed over four different 
treatments, distributed 
in 24 pens with a ran-
domised block design, 
leaving six replications 
per treatment.

Chickens from broiler 
breeders supplemented 
with l-selenomethio-
nine were fed two dif-
ferent diets:

•	T1 – Regular diet + 
0.3ppm selenium (l-se-
lenomethionine) – org/
org

•	T3 – Regular diet + 
0.3ppm selenium (so-
dium selenite) – org/
inorg.

Chickens from broiler 
breeders supplemented 
with sodium selenite 
were fed two different 
diets:

•	T2 – Regular diet 
+ 0.3ppm selenium (l-
selenomethionine) – 
inorg/org

•	T4 – Regular diet + 
0.3ppm selenium (so-
dium selenite) – inorg/
inorg.

For the broiler off-
spring from day 28 

of age onwards, birds 
receiving T1 (org/org) 
showed significantly 
higher body weights (P 
= 0.0001) compared to 
birds receiving T4 (in-
org/inorg) (see Figure 
1). 

At 35 days, birds re-
ceiving T1 continued 
with a higher body 
weight compared to the 
other three treatments 
(P = 0.0001). 

At the end of the trial, 
day 42, birds receiv-
ing T1 still showed sig-
nificantly (P = 0.0001) 
higher body weights 
compared to T2 and 
T4.

Lower drip loss per-
centages (see Table 1) 
were observed in the 
treatments that re-
ceived organic seleni-
um in the broiler diets. 

It was shown that 
meat from birds receiv-
ing T1 (org/org) and T2 
(inorg/org) had signifi-
cantly lower drip loss 
percentages compared 
to meat from birds re-
ceiving T4 (inorg/in-
org).

Selenium deposition 
was shown to be nu-
merically higher for 
the treatments receiv-
ing organic selenium in 
the offspring diets. 
L-selenomethionine 
improves perfor-
mance in broilers

The second study 
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Figure 1 – Average body weight of broiler offspring per treatment, letters (a, 
b) indicate significant differences (P < 0.05).

Table 2 – Average results for sodium selenite and selenomethionine treatments (body weight, FCR, 
body weight uniformity, shear force). Letters (a, b) indicate significant differences (P < 0.05), * indi-
cates trend (P < 0.10).

Table 1 – Results (mortality, FCR, drip loss, selenium deposition). Letters (a, b) indicate significant dif-
ferences (P < 0.05).

T1 (org/org) T2 (inorg/org) T3 (org/inorg) T4 (inorg/inorg)

Mortality (%) 2 3 6 6

Feed conversion ratio (FCR) 1.68 1.71 1.75 1.76

Drip loss (%) 1.04a 1.18a 1.67ab 2.02b

Selenium deposition breast 
muscle (mg/kg) 0.48 0.51 0.25 0.24

P-value

Sodium selenite L-SeMet Selenium Stocking density

Body weight (g) 2377.6a 2429.8b 0.002 0.32

Body weight uni-
formity (%) 85.32a 87.43b 0.003 0.93

FCR 1.35b 1.327a 0.04 0.23

Shear force 
(breast ; g) 3868.5* 4408.7* 0.05 0.92
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NUTRIENT require-
ments change gradu-
ally to meet an ani-
mal’s needs throughout 
growth. 

However, the inherent 
assumption here is that 
there are no fluctuations 
within a day. 

But is this the case?
To explore the nutrient 

requirements for laying 
hens, in conjunction with 
Poultry Hub Australia 
and Australian Eggs, 
Dr Moss, Dr Dao and 
team at the University of 
New England completed 
a study on the effect of 
AM/PM diets for free-
range laying hens.

Laying hens have a cy-
clic reproductive physi-
ology that requires high 
dietary protein and ener-
gy levels for yolk and al-
bumen formation in the 
early morning and high 
dietary calcium levels 
for shell and membrane 
formation in the after-
noon/evening. 

Therefore, feeding one 
diet throughout each day 
may be problematic as 
there is excess calcium 
in the morning and ex-
cess protein/amino acids 
and energy towards the 
end of the day.

To minimise excess 
nutrients, there is in-
creasing interest in al-
ternative strategies, such 
as AM/PM feeding, 
where a high energy and 
protein diet with lower 
calcium is provided in 
the morning and a lower 
energy and protein diet 

with higher calcium is 
fed in the afternoon. 

AM/PM feeding has 
previously been illus-
trated to improve feed 
efficiency and eggshell 
quality and reduce envi-
ronmental pollution by 
minimising excess nu-
trient and allowing the 
capacity for the hens to 
sequentially select feed. 

However, there are op-
portunities to investigate 
the potential effects of 
AM/PM diets on hen 
welfare, particularly 
feather pecking, and un-
der an Australian free-
range system.

Therefore, an experi-
ment was conducted at 
UNE’s free-range re-
search facility, where 
two dietary treatments – 
a conventional layer hen 
diet (control) and AM/
PM hen diets – were of-
fered to nine replicate 
pens of 20 hens each, 
giving a total of 360 
hens (18 pens) from 34 
to 53 weeks of age. 

Mash wheat-sorghum-
soy based diets were 
used. 

The control diet con-
tained 11.6MJ/kg 
AMEn, 0.810 percent 
digestible lysine, and 4.1 
percent calcium. 

Hens offered the AM/
PM diet received the 
AM diet (12.5MJ/kg 
AMEn, 0.900 percent 
digestible lysine, 2.5 
percent calcium) from 
8am to 4pm and the PM 
diet (10.8MJ/kg AMEn, 
0.760 percent digestible 

lysine, 5.6 percent cal-
cium) from 4pm to 8am. 

Egg weight and egg 
production were meas-
ured daily, while feed 
consumption and feed 
conversion ratio were 
measured weekly. 

Egg quality and bone 
quality were measured 
at week 53. 

Additionally, hen be-
haviour was assessed 
from 49 to 50 weeks 
of age with camera re-
cordings and individual 
ranging behaviour was 
monitored by radiofre-
quency identification 

technology from 39 to 
48 weeks of age.

The results showed that 
AM/PM feeding im-
proved laying hen per-
formance by increasing 
egg mass by 2.15 percent 
(60.4 vs 59.1g/hen/day, 
P = 0.086) and improv-
ing feed efficiency by 
8.34 percent (2.231 vs 
2.436kg feed/kg egg, 
P < 0.05, see Figure 1) 
compared to the control 
feeding regime over 20 
weeks of the study. 

Hens offered the AM/

aimed to investigate the 
effects of l-selenome-
thionine on improving 
performance in broil-
ers, while increasing 
stocking density. 

This trial included 
1630 broiler chickens 
(Ross 308), divided 
over six treatments, 
five pens per treatment. 

Treatments included a 
negative control with 
sodium selenite (0.3mg 
Se/kg feed) and a treat-
ment group with l-se-
lenomethionine (Ex-
cential Selenium 4000 
by Orffa Additives) 
(0.3mg Se/kg feed). 

The two treatments 
were applied for three 
different stocking den-
sities – standard stock-
ing density (50 birds/
pen or 29.84kg/sq m), 
+10 percent stocking 
density (55 birds/pen 
or 32.84kg/sq m) and 
+16 percent stocking 
density (58 birds/pen 
or 34.63kg/sq m). 

The birds were all 
fed the same corn and 
soybean meal-based 
pelleted diet, with the 
only difference being 
the type of selenium. 

The trial lasted 35 
days and production 
parameters were re-
corded during the trial.

This second trial 
showed that replace-
ment of sodium sel-
enite with l-selenom-
ethionine significantly 
increased body weight 
at all stocking densities 
applied. 

Body weight uniform-
ity – standard devia-
tion of individual body 
weight in each pen/av-
erage body weight of 
the pen – was improved 
and feed conversion ra-
tio was significantly 
reduced for all stock-
ing densities applied. 

L-selenomethionine 
showed a trend towards 
lower shear force of 
breast meat.
Conclusions on use of 
l-selenomethionine in 
broiler breeders and 
broilers

Overall, the first trial 
showed that l-selenom-
ethionine does not only 
allow for positive ef-
fects when fed to broil-
ers, but also allows for 
long-lasting positive ef-
fects in offspring when 
fed to broiler breeders. 

The significant im-
provements in body 
weight and drip loss 
that were found for 
the l-selenomethionine 
supplemented groups – 
in breeders and/or off-
spring – indicate po-
tential for a more eco-
nomical production. 

When combining 
these results with the 
second trial, where 
it was shown that l-
selenomethionine im-
proved performance, 
tenderness and flock 
uniformity compared 
to sodium selenite in 
broilers, this hypoth-
esis on economic ben-
efits is confirmed once 
more.

In conclusion, l-
selenomethionine al-
lows for significant 
improvements in bird 
performance. 

The best results can 
be obtained when 
both broiler breed-
ers as well as broiler 
offspring have a diet 
supplemented with l-
selenomethionine. 
Jolien van Soest
Central Technical 
Manager
Orffa Additives

Effect of AM/PM diets for 
free range laying hens
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THE European Com-
mission signed a con-
tract recently to se-
cure over 40 million 
doses of a preventative 
avian flu vaccine for 
15 countries, with the 
first shipments head-
ing to Finland.

The deal secures up 
to 665,000 doses from 
vaccine manufacturer 
CSL Seqirus and in-
cludes an option for a 
further 40 million vac-
cines for a maximum 
of four years. 

The vaccines will be 
jointly procured by the 
commission’s emergen-
cy health arm HERA 
and 15 countries in the 
EU and the European 
Economic Area.

The doses are in-
tended for those most 
exposed to the H5N1 
virus, such as poultry 
farm workers and vet-
erinarians.

The US, Canada and 
Britain are also in the 
process of securing 
preventative vaccine 
doses.

EU health commis-

sioner Stella Kyriakides 
said, “When it comes 
to avian influenza, we 
are continuously and 
actively monitoring the 
situation ... and with 
our Member States, we 
are ensuring access to 
over 40 million doses 
of avian influenza vac-
cine to protect those 
most exposed.”

“Deliveries to coun-
tries that have immedi-
ate needs are already 
on their way,” Ms Kyri-
akides said.

The H5N1 virus has 
spread across most of 
the US states, affecting 
primarily poultry and 
in recent months over 
80 dairy farms.

So far, there have 
been no confirmed 
h u m a n - t o - h u m a n 
transfers though three 
people in the US were 
infected after exposure 
to infected cattle since 
April 1.

There were no active 
cases in humans or in 
cattle in the EU as of 
early June, according 
to the European Centre 

for Disease Prevention 
and Control.

In a weekly report in 
early June, the ECDC 
said, “Transmission to 
humans remains a rare 
event and no sustained 
transmission between 
humans has been ob-
served so far.”

“The risk of zoonotic 
influenza transmission 
to the general public 
in EU/EEA countries is 
considered to be low.”

The commission, 
through HERA, has 
already secured 111 
million doses from 
GSK and Seqirus of 
pandemic influenza 
vaccines, which can be 
adapted to any prevail-
ing flu strain.

Note, the H5N1 virus 
referred to above has 
not been detected in 
Australia.

At the time of writing, 
the H7N3 strain of avi-
an influenza had been 
found on four farms in 
Victoria, while H7N9 
had been detected at a 
fifth property in that 
state. 

EU to secure 40 million avian 
flu vaccines for 15 countries

The doses are intended for those most exposed to the H5N1 virus, such 
as poultry farm workers and veterinarians.

Figure 1: Feed conversion ratio (FCR, kg feed/kg 
egg mass) of hens offered control and AM/PM 
diets.
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