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Around the world, cows eat many different 
feeds within each of these categories:

ÅGrazed forages

ÅConserved forages

ÅGrains

ÅProtein supplements

ÅWet and dry co-products from many industries

Feed is the biggest cost ïwe need to be 
flexible with ingredients when designing diets 

Dairy cows eat a wide range of feedstuffs



Feed digestion and 

absorption occurs in:

Å rumen, 

Å small and large intestines

Rumen microbes digesting feed particles

Dairy cows are ruminant animals

Stable, healthy rumen = Healthy, productive cow
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Dairy cows require nutrients, not specific ingredients

provide oxidizable metabolic fuels for:

Å body functions (essential)

Å growth, milk production (reducible)

Å reproduction, fat storage (expendable)



Dry matter intake 3.5-4% bodyweight

Crude Protein 16-18%

Metabolisable Energy Positive balance

Metabolisable protein Positive balance

Neutral Detergent Fibre 30-33% (3/4 as long fibre)

Acid Detergent Fibre 18-21%

Starch 23-25%

Starch and Sugar Max. 30%

Macro-minerals and 

micro-minerals

10% above requirement

Dairy cows require nutrients, not specific ingredients

General milking cow diet formulation targets / guidelines

A minimum dietary NDF concentration 

is  necessary to maintain a stable, 

healthy rumen



Dairy cows require nutrients, not specific ingredients

Designing diets:

Step 1: Calculate cowsô nutrient requirements

Step 2: Select feedstuffs (nutrients provided, cost/nutrient, palatability, safety) 

Step 3: Estimate cowôs voluntary feed intake

Step 4: Formulate the diet

Optimal diet cost and 

Milk income minus Feed cost

Include:

Å Macro-minerals

Å Micro-minerals

Å Additives

Review diet cost and 

Milk income minus Feed cost

Voluntary 

feed intake

%

NDF

%

Starch 

and 

Sugars
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Protein

(Re)balance and 

review diet cost 

and Milk income 

minus Feed cost

(Adapted from Hannah and Barber, 2007)

Objective is to meet cowsô 

nutrient requirements:

Å without excesses

Å within cowsô feed intake limit

Å with good feed efficiency

Å with optimal diet cost and 

milk income minus feed cost 



Balancing ruminal and intestinal digestion of dietary starch

Volatile fatty 
acids (VFAs) 
into 
bloodstream

CO2

Methane

Glucose               
into 
bloodstream

Volatile fatty acids 
(VFAs)  into  
bloodstream

Feeding dairy cows is all about balance!



Balancing ruminal and intestinal digestion of dietary protein
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Higher milk yield

Faster feed 

passage rate 

More crude protein 

bypasses the 

rumen (UDP)

(Adapted from Chamberlain and Wilkinson, 1998)
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