
International Poultry Production  •  Volume 27 Number 6 13

Fibre in layer-diets: the 
importance of choosing 
the right fibre source

In the past nutritionists did not 
pay attention to fibre in poultry 
feed formulations. Step by step 

the researcher as well as the industry 
in this decade has realised the 
importance of fibre in a poultry 
feeding strategy. The use of fibre in 
poultry has been, and still is, a major 
research topic at universities around 
the globe. 
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Professor Mateo’s group from Spain 
as well as Prof. Svihus from Norway 
did a lot of research to explore the 
effect of different fibre sources on 
poultry health and performance. 

Mateo et al. (2012) summarise the 
importance of fibre in their review 
article: “Moderate amounts of fibre 
might improve the development of 
organs, enzyme production, and 
nutrient digestibility in poultry. 
Some of these effects are a 
consequence of better gizzard 
function, with an increase in gastro 
duodenal refluxes that facilitate the 
contact between nutrients and 
digestive enzymes. These effects 
often result in improved growth and 
animal health, but the potential 
benefits depend to a great extent on 
the physicochemical characteristics 
of the fibre source”. 

Meanwhile it is well established 

that especially the insoluble fibre 
has a positive impact on health and 
performance, while soluble fibre 
impacts health and performance of 
poultry negatively. 

The main players like integrations, 
researchers and genetic companies 
actually promote the use of fibre in 
layers. ISA and Lohmann consider 
crude fibre an essential component 
in layer formulations.  

ISA, for example, stated in their 
feeding guidelines in 2007: “the 
presence of insoluble fibre appears 
indispensable, causing an increase in 
gizzard size, improved starch 
digestibility and limiting feather 
pecking”.   

This article focuses mainly on the 
impact of insoluble fibre for 
improving performance in layers. 

Fibre classification 

Dietary fibre has been described as 
the skeletal remains of plant cells in 
diets that are not digested by the 
animals’ digestive enzymes. A main 
distinctive feature amongst different 
fibre sources is the solubility. 

Vegetable roots and fruits like 
apple, orange and sugar beet deliver 
mainly soluble fibre (i.e. pectin), 
while all kinds of cereal brans deliver 
a high percentage of insoluble (i.e. 
cellulosic) fibre. 

Advantages and disadvantages of 
soluble and insoluble fibre sources 
are shown in Table 1. 

Crude fibre concentrates 

Our traditional fibre sources like 
wheat bran deliver soluble and 
insoluble fibres. Other traditional fibre 
sources like oat hulls are quite high in 
insoluble fibres but unfortunately they 
are not available on many markets and 
they are often highly contaminated 
with mycotoxins. A solution for this 
problem could be an insoluble crude 
fibre concentrate (CFC). These 
functional fibres are constantly 
available and free of mycotoxins. 

CFC describes fibre-products with a 
crude fibre content of at least 60%. 
This high content is mostly achieved 
by concentration processes, which can 
be of physical or thermo-mechanical 
nature. CFCs are usually based on a 
lignocellulosic or a cellulosic fibre. 
Typical composition of the fibre 
fraction of traditional fibre sources are 
shown in Table 2. 

Fibre solubility and 
fermentability 

The fermentability of a fibre is 
strongly related to the environment. 
For this reason it is clear that it is 
necessary to discuss them in 
conjunction with each other. To give 
an example: insoluble fibre is 
fermented to a different extent in 
the rumen compared to the GI tract 

of any poultry species. In 1995 
Sundvol et al. from the University of 
Illinois did an interesting trial to 
evaluate the relation between 
solubility and fermentability in vitro 
and in different species. 

They used selected fibrous 
substrates and incubated them for 6, 
12, 24 and 48 hours with ruminal 
fluids from cattle or faeces from 
dog, cat, pig, horse or humans. 

The production of short chain 
fatty acids (SCFA) has been measured 
to evaluate the extent of the 
fermentation. The fibrous materials 
had a different level of insoluble 
fibre and total dietary fibre (TDF). 
This is shown in Table 3. 

When data were pooled across 
species, substrate OM disappearance 
and SCFA production ranked from 
least to greatest in the following 
order: cellulose<beet pulp<citrus 
pulp<citrus pectin. With increasing 
level of insoluble fibre there was a 
reduced level of fermentation.  

Better performance results 

In many farm and university trials a 
positive impact of insoluble fibre on 
performance has been observed. 

Yuwares Ruangpanit from the 
Kasetsart University in Thailand (2011) 
evaluated the effects of the 

Soluble fibre Insoluble fibre

Lowering intestinal passage rate ‘Structurising’ fibre

Reduces digestion of fat,  
protein and starch

Improves starch digestibility

‘Prebiotic’ effect Faster intestinal passage rate

Energy source for  
monogastric animals

Poorly fermentable

Affects viscosity of the digesta Stimulation of intestinal villi

Mainly fermentable parts
No energy source for  
young monogastrics

Reduces dry matter of faeces Increases dry matter content of faeces

Binds nutrients Prevents cannibalism

Fibre source Soluble (%) Insoluble (%)

Wheat bran 10.3 89.7

Rice bran 11.6 88.4

Oat bran 42.5 57.5

CFC  (Arbocel) 1.6 98.4

Table 1. Effects of soluble and insoluble fibre sources in poultry nutrition.

Table 2. Composition of the fibre fraction of traditional fibre sources.

Table 3. Chemical composition of fibrous substrates.

Substrate DM (%)
OM CP TDFa

Insoluble 
fibreb

% of DM

Cellulose 96.6 99.4 0.2 91.6 99.4

Beet pulp 91.4 90.4 9.1 68.4 80.5

Citrus pulp 90.5 95.8 8.9 70.2 54.4

Citrus pectin 93.2 97.9 2.1 66.3 2.3
a total dietary fibre, b percentage of TD
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insoluble crude fibre concentrate 
Arbocel on the hen day egg 
production in H&N Brown Nick 
layers from 19-34 weeks of age. 

They fed the animals with three 
different formulations: 3.5% crude 
fibre from traditional sources, 4.0% 
crude fibre from traditional sources, 
and 4.0% including 0.5% crude fibre 
from the insoluble crude fibre 
concentrate Arbocel. The results are 
shown in Table 4. 

The animals that received 4.0% 
crude fibre in the formulation 
including 0.5% crude fibre from the 
insoluble crude fibre concentrate 
Arbocel showed almost 2.0% 
increased hen day egg production 
(average production in the first 16 
weeks) compared to the animals that 
received the 4.0% crude fibre only 
from traditional fibre sources. 

This demonstrates that the nature 
of the fibre has a major impact on 
performance. These results have 
been confirmed in an on farm trial at 
the Tynoong North Farm in Australia.  

The insoluble crude fibre 
concentrate Arbocel was used during 
the whole laying stage on 25,000 
birds. The performance of these 
birds in terms of egg production 
improved by 2.1% compared to the 
25,000 control birds. 

A quite interesting observation was 
made by the Brazilian Federal 
University of Mato Grosso-UFMT in 
2018. 

They did a dose response trial 
whereby they used 0, 0.2, 0.4, 0.6, 

0.8 and 1.0% of a commercially 
available CFC instead of corn. The 
trial was done from week 24 to week 
40 with 624 layers (Hy-Line White 
W-36). The feed formulation is 
shown in Table 5. 

The researchers confirmed the 
positive effect of insoluble crude 
fibre concentrate on the 
performance and additionally they 
could observe a significant reduction 
of feed intake due to the use of the 
CFC. This led as well to an improved 
FCR. The egg mass was not affected 
(results are shown in Table 6). 

In terms of return on investment 
an inclusion rate of 4kg CFC/ton of 
feed was the most efficient. Based 
on the Brazilian egg and feed prices 
in 2018 the authors calculated an 
additional profit of €430,000 per 
one million layers. 

Impact on performance 

Insoluble fibres have a positive 
impact on digestion which is most 
probably the reason for the better 
performance. What is the mode of 
action behind this positive impact 
on digestion?  

Svihus and Denstadli (2010) 
summarise in their review article that 
insoluble fibre will prolong the 
retention time of the digesta in the 
gizzard which may improve the 
efficacy of exogenous enzymes. 

Due to the prolonged retention 
time there is more time for enzyme-
substrate interaction.  

The same should be valid if we 
have a closer look at protein 
digestion. The first major step of 
protein digestion is the acid 
hydrolysis in the gizzard. 

Yokhana et al. (2014) observed a 
significantly increased activity of the 
enzymes that are involved in the 
protein digestion in layer pullets due 
to the inclusion of 1.5% insoluble 
CFC. The results are shown in Table 7. 

They also trialled a crude fibre 
concentrate that contained 
significant amounts of bark. This 
version was far less efficient.  

Similar results concerning the 
activity of proteolytic enzymes have 
been observed by Boguslawska 
(2005).  

These results additionally help to 
explain the improved protein 
digestion when using insoluble CFC.  

Indeed Farran and his group 
evaluated the effect of insoluble 
CFC on the protein digestibility in 
two week old broilers.  

They observed an improved 
protein digestion of 5.5% as shown in 
Table 8.  

Summary and conclusion 

The importance of fibre in layer feed 
formulation has been recognised 
amongst specialists. The nature of 
the supplemented fibre is very 
important. Fibre can be classified 
into insoluble and soluble fibre. Both 
university and farm trials show that 
the insoluble fibre is a far better 
fibre source compared to soluble 
fibre.  

Traditional fibre sources also 
deliver soluble fibres and are often 
highly contaminated with 
mycotoxins and they deliver a low 
fibre content.  

The crude fibre concentrates based 
on lignocellulose are insoluble, high 
in fibre and free of mycotoxins. It 
was demonstrated that crude fibre 
concentrates have a positive impact 
on the performance of layers in 
terms of laying performance.  

In a recent university trial it was 
demonstrated that the crude fibre 
concentrates cause a reduction of 
feed intake most probably due to 
their positive impact on digestion. n 

Ingredient Inclusion (%)

Corn 64.3

Soy (48.5% protein) 20.7

Calcium-carbonate (38% calcium) 9.7

Meat and bone meal 3.2

Vegetable oil 1.3

Premix 0.8

Nutrient level

Energy (kcal/kg) 2,840

Crude protein (%) 16.3

Crude fibre (%) 2.6

Calcium (%) 4.3

Table 5. Composition of the basal feed at the UFTM (2018).

Table 6. Averages of feed intake (FI), egg production (EP), egg mass (EM), 
conversion by weight (CW) and conversion by dozen of eggs (CDZ) for the 
trial at the UFMT (2018).

Table 7. Effect of two different fibre sources on growth and digestive 
enzymes.

CFC* (%) FI (g) EP (%) EM (g) CW (g/g) CDZ 

0.0 92.41 92.49 51.82 1.784 1.199

0.2 90.94 93.85 52.21 1.743 1.163

0.4 90.16 94.40 51.96 1.735 1.146

0.6 89.64 94.56 52.20 1.718 1.138

0.8 88.85 94,40 52.19 1.703 1.129

1.0 88.41 92.66 51.26 1.726 1.145

Average 90.07 93.73 51.94 1.735 1.153

Linear <0.001 0.4441 0.4465 0.0019 <0.001

Square 0.3696 <0.001 0.1382 0.0499 0.0007

R2 0.9620 0.9912 - 0.9287 0.9869
*CFC= Arbocel, JRS Germany 

Control Mixed fibre Insoluble fibre*

Enzyme activity/organ/min-1

Pepsin 224.0a 269.0ab 327.0b

General proteolytic 195.9a 207.5a 338.9b

Trypsin 594.5a 572.6a 778.5b

Dipeptidase 355.2a 481.5b 405.1ab

Aminopeptidase 1650.5a 2026.0ab 1952.5b

*Arbocel, JRS Germany. 
a,b different superscript letters in a row indicate significant differences between means, p<0.05.
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Control 1 Control 2 Trial

Fibre level and source

3.5% 
(traditional)

4% 
(traditional)

3.5% traditional and 
0.5% from Arbocel

Hen day egg 
production (%)

68.15 69.22 71.02

Feed/dozen  
egg (kg)

1.75 1.74 1.71

Table 4. Impact of different fibre sources and different crude fibre level 
on the performance of layers.

Table 8. Digestibility data as influenced by an insoluble CFC.

Treatment Protein digestion (%) Fat digestion (%)

Control 57.4a 83

Insoluble CFC (Arbocel) 62.9b 83.6
 a,b means within a row with different superscripts differ significantly (p<0.01).


