






* Barley commonly included up to 20% 
(sometimes above 30%) in commercial broiler 
feeds in Australia, when economic

* Barley is suitable for all classes of poultry 
including broilers, layers, broiler breeders, 
ducks and turkeys

Barley in Australian
broiler feeds



* 3 major broiler grains: wheat, sorghum and barley
§ Wheat highest use, then sorghum, then barley
§ Regional and seasonal differences in use depending 

on cost and availability
§ Use of corn and other grains is minor

* Australian broiler performance is world-class (corn 
not needed for high performance) and is achieved 
with barley

Australian broiler feeds not 
corn-based



* Barley levels in Asian broiler feeds could be as high as 
in Australia, if economic

* Suggested maximums:
§ Starter 10%
§ Grower 25%
§ Finisher 30%

* Precautions:
§ Know barley quality
§ Use correct enzymes
§ Begin with low levels and increase gradually

(5% steps?) to allow gut microbes to adjust

How much barley could be used 
in Asian corn-based feeds?



* The most important nutrition specifications for accurate 
feed formulation are:
§ Metabolisable energy (ME)
§ Protein / amino acids, particularly digestible essential amino 

acids
* NIR useful for rapid assessment of grain quality

§ Chemical composition and energy content of Australian 
grains surveyed (‘PGLP’), NIR calibrations developed
• Commercialised internationally as ‘AusScan’

§ Several companies offer NIR services for grain quality
* Barley is compared to corn and wheat

in this webinar

Barley nutrient specifications



* Starch is the main contributor to ME (as for all grains)
* Australian feed barley starch usually 49-56% as-fed, 

lower than corn and wheat. Typical values are:
§ Barley 50%
§ Corn 64%
§ Wheat 58%

* Some starch variation due to soil type, fertilizer, 
rainfall, yield and general growing conditions

* Barley starch digestibility is high, similar to corn 
(typically about 94%)

Starch



* Barley has higher fiber (soluble and insoluble) than corn 
and wheat (Tables to follow)

* Fiber = NSP (non-starch polysaccharides) + lignin
NSP: soluble and insoluble Lignin: insoluble 

* Insoluble fiber
§ Nutritionally inert, but often beneficial for gut development 

and function, and bird behaviour (less pecking)
* Soluble fiber

§ Barley and wheat are ‘viscous’ grains (high soluble NSP)
§ Solubilized NSP are anti-nutritional (increase viscosity)
§ NSP enzymes reduce viscosity and produce beneficial 

oligosaccharides (food for gut microbes)

Fiber



Typical fiber content (% of grain, DM) 
of barley, corn and wheat

Arabino-
xylan ß-Glucan Cellulose Other 

NSP2 Lignin Total
fiber

Barley
Soluble 0.80 3.60 0.10 4.50
Insoluble 7.10 0.70 3.90 0.50 3.20 15.40
Total 7.90 4.30 3.90 0.60 3.20 19.90

Corn
Soluble 0.10 0.10
Insoluble 5.10 2.00 0.80 1.10 9.00
Total 5.20 2.00 0.80 1.10 9.10

Wheat
Soluble 1.80 0.40 0.20 2.40
Insoluble 6.30 0.40 2.00 0.30 1.80 10.80
Total 8.10 0.80 2.00 0.50 1.80 13.20

1NSP = non-starch polysaccharides
2Mannans + Galactans + Uronic Acid 



Total fiber

Arabino-
xylan ß-Glucan Cellulose Other 

NSP2 Lignin Total
fiber

Barley
Soluble 0.80 3.60 0.10 4.50
Insoluble 7.10 0.70 3.90 0.50 3.20 15.40
Total 7.90 4.30 3.90 0.60 3.20 19.90

Corn
Soluble 0.10 0.10
Insoluble 5.10 2.00 0.80 1.10 9.00
Total 5.20 2.00 0.80 1.10 9.10

Wheat
Soluble 1.80 0.40 0.20 2.40
Insoluble 6.30 0.40 2.00 0.30 1.80 10.80
Total 8.10 0.80 2.00 0.50 1.80 13.20

1NSP = non-starch polysaccharides
2Mannans + Galactans + Uronic Acid 



Insoluble fiber

Arabino-
xylan ß-Glucan Cellulose Other 

NSP2 Lignin Total
fiber

Barley
Soluble 0.80 3.60 0.10 4.50
Insoluble 7.10 0.70 3.90 0.50 3.20 15.40
Total 7.90 4.30 3.90 0.60 3.20 19.90

Corn
Soluble 0.10 0.10
Insoluble 5.10 2.00 0.80 1.10 9.00
Total 5.20 2.00 0.80 1.10 9.10

Wheat
Soluble 1.80 0.40 0.20 2.40
Insoluble 6.30 0.40 2.00 0.30 1.80 10.80
Total 8.10 0.80 2.00 0.50 1.80 13.20

1NSP = non-starch polysaccharides
2Mannans + Galactans + Uronic Acid 



Soluble fiber

Arabino-
xylan ß-Glucan Cellulose Other 

NSP2 Lignin Total
fiber

Barley
Soluble 0.80 3.60 0.10 4.50
Insoluble 7.10 0.70 3.90 0.50 3.20 15.40
Total 7.90 4.30 3.90 0.60 3.20 19.90

Corn
Soluble 0.10 0.10
Insoluble 5.10 2.00 0.80 1.10 9.00
Total 5.20 2.00 0.80 1.10 9.10

Wheat
Soluble 1.80 0.40 0.20 2.40
Insoluble 6.30 0.40 2.00 0.30 1.80 10.80
Total 8.10 0.80 2.00 0.50 1.80 13.20

1NSP = non-starch polysaccharides
2Mannans + Galactans + Uronic Acid 



* Starch, cellulose and ß-glucans are glucose polymers 
with different α and β linkages affecting solubility and 
hydrolysis by enzymes:
§ Starches:  α-1,4 and α-1,6 side branches
§ Cellulose:  β-1,4

* Barley and yeast ß-glucan glucose 
linkages are different:
§ Barley:  both β-1,3 and β-1,4
§ Yeast: β-1,3 with β-1,6 side branches

* Yeast cell wall ß-glucans are immune modulating, not 
known if barley ß-glucans have similar properties

ß-glucans



* NSP enzymes act on NSP
* ß-glucans are the main NSP in barley but 

arabinoxylans are significant
* Many studies report broiler performance improvements 

with ß-glucanase + xylanase in barley-based feeds
* Some research indicates arabinoxylans may be more 

important that ß-glucans in barley
* Include ß-glucanase + xylanase in barley feeds to 

improve digestion and performance, and reduce water 
consumption (drier litter)

NSP enzymes



* The most accurate measurement of grain ME is by 
bioassay, typically with no enzymes in test feeds, 
fed to growing broilers

* 2,750 kcal/kg as-fed commonly accepted barley ME 
‘book’ value for broilers

* Indicative average ME for Australian feed barley 
with enzymes 2,900 kcal/kg as-fed (12% moisture 
basis)

Metabolizable energy (ME)



* Australian feed barley crude protein average is 
typically about 10% as-fed
§ At least 2% higher than corn
§ Lower than wheat

* Amino acid composition of barley, corn and wheat 
protein is different

* Amino acid composition not constant ratio to protein
§ As protein increases, essential amino acids are 

generally lower as % of protein
* Protein digestibility must be considered

Protein / amino acids



* Protein digestibility high for all grains, but lower for 
barley than corn and wheat

* Digestibility differences mainly due to anti-nutritional 
effects of NSP in barley and wheat

* NSP enzymes reduce if not eliminate digestibility 
differences between barley, corn and wheat

* Standardised ileal digestible (SID) most common and 
widely accepted protein digestibility system for poultry

* Evonik AminoDat 5.0 SID amino acid values used for 
comparing barley, corn and wheat

Protein digestibility



* At the same (9%) protein, barley has:
§ Higher SID Lys and Try than corn
§ Lower SID Met, M+C, Thr, Ile, Leu and Val than corn 
§ Barley SID Leu:Ile ratio (2:1) closer to ‘ideal’ (< 1.6:1) 

than corn (about 3.2:1)
* Barley, with typical 2% greater protein than corn, 

contributes more of every SID EAA except for Met 
(and Leu) than corn

* Table follows
1Evonik AminoDat 5.0 

SID essential amino acid
(SID EAA) composition1



As % of grain As % of CP
Barley Corn Wheat Barley Corn Wheat

CP % 9.0 9.0 9.0 100 100 100

SID EAA
Lys % 0.29 0.25 0.24 3.2 2.8 2.7
Met % 0.14 0.18 0.14 1.6 2.0 1.6
Cys % 0.18 0.17 0.20 2.0 1.9 2.2
M+C % 0.32 0.34 0.33 3.6 3.8 3.7
Thr % 0.23 0.28 0.23 2.6 3.1 2.6
Try % 0.08 0.06 0.11 0.9 0.7 1.2
Arg % 0.37 0.36 0.39 4.1 4.0 4.3
Ile % 0.26 0.30 0.28 2.9 3.3 3.1
Leu % 0.51 1.03 0.55 5.7 11.4 6.1
Val % 0.37 0.39 0.36 4.1 4.3 4.0

SID EAA1,2 composition of barley, corn 
and wheat at the same CP (9%)

1SID EAA = standardised ileal digestible essential amino acid
2Evonik AminoDat 5.0 



Oil / linoleic acid 
* Lower in barley than corn, similar to wheat
* Linoleic acid >1% in typical high barley feed, sufficient for  

broilers

Vitamins and minerals
* Similar in barley, corn and wheat, differences 

commercially irrelevant
* Barley phytate high solubility, include phytase

Pigments for skin colour 
* Carotenoids not present in barley (or in wheat)

§ If yellow corn replaced by barley, other pigment 
sources may be needed if yellow skin is required



* Australian feed barley low mycotoxin contamination 
(dry conditions at harvest, good storage after harvest)

Processing

Mycotoxins

* Barley is similar to corn but inferior to wheat for steam 
pelleting:
§ PFQF*: barley = 5, corn = 5 and wheat = 8

*Feed Pellet Quality Factor (Borregaard LignoTech)
* Barley is suitable for mash (coarse milling) and whole 

grain feeding



Summary of key differences
Feature Unit Corn Barley Wheat

ME broiler kcal/kg 3,350 2,9001 3,2001

Protein % 8 10 11
Starch % 64 50 58
Oil % 3.5 1.9 1.9
Fibre total % 9.1 19.9 13.2
Pigment yellow present nil nil

NSP enzyme added 
in feed ? β-glucanase 

+ xylanase xylanase

Mycotoxin risk ? low low
Pelletability FPQF2 5 5 8

1with NSP enzymes
2FPQF = Feed Pellet Quality Factor (Borregaard LignoTech)



* ß-glucanase + xylanase depolymerise ß-glucan 
and arabinoxylan polymers in barley:
§ reduce viscosity of gut contents and water 

consumption (drier litter)
§ improve digestion and performance
§ produce some glucan and arabinoxylan 

oligosaccharides (GlOS and AXOS)

Role of NSP enzymes



* Oligosaccharides are prebiotics, substrates for 
microbial fermentation in the hindgut, particularly 
caeca
§ Gut health is improved (‘good’ microbes promoted)
§ SCFA (short chain fatty acids: acetate, propionate and 

butyrate) are produced, providing additional energy
* ‘Stimbiotic’ is a recent concept that involves 

products at low levels in gut contents signalling or 
kick-starting microbial fermentation in the hindgut

Prebiotics and stimbiotics



* NSP enzymes with ß-glucanase and xylanase activity used 
in broilers feeds with barley include:
§ Danisco Axtra XB, typically included at 150 g/mt
§ DSM Ronozyme MultiGrain, typically included at 100 g/mt

* ß-glucanase and xylanase activity levels are important:
* Use enough for levels and quality of barley used
* Use an enzyme product from separate fermentations for each 

enzyme with guaranteed activity of each
* Ask your enzyme suppliers for advice and 
* recommendations

NSP enzyme products
for barley



* Barley levels in Asian broiler feeds could be as high as in 
Australia, if economic

* Suggested maximums:
§ Starter 10%
§ Grower 25%
§ Finisher 30%

* Precautions:
§ Know barley quality
§ Use correct enzymes
§ Start with low levels and increase gradually (5% steps?) to allow 

gut microbes to adjust to the barley substrate

Recap



Go to www.asian-agribiz.com/barley/

üDownload these slides
üRead Tim Walker’s articles about using Australian 

barley in broiler feeds (and in layer feeds)
üFollow the barley Q&A blog on Feed Watch
üEmail any questions to timwalker@gmail.com

© This webinar and associated materials is copyright of Asian Agribusiness Media Pte Ltd and the authors. 
It is presented only for the personal reference. Should you desire to reproduce the material or parts thereof 
please contact admin@asian-agribiz.com for written permission. 

Could barley be an option for you? 

http://www.asian-agribiz.com/barley/
http://gmail.com
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