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Outline of Presentation

• Understanding  ruminant digestive system
• What is optimal dairy ration?
• What to consider when formulate dairy rations?
• Examples of dairy rations
• Opportunities to optimize dairy ration



Understand 
Ruminant 
Digestive System

• Feeding cows is basically 
feeding the rumen

• Rumen microbial 
fermentation breaks down 
the feeds and produces:

• volatile fatty acids-
acetic acid, propionic 
acid and butyric acid

• Microbial protein



What is Optimal Ration

• Maximizing rumen fermentation that yields highest amount of VFAs 
and rumen microbial protein

• Optimizing nutrient digestibility while maximizing dry matter intake
• Maintaining optimal rumen health
• Feed cost is part of the consideration but not the determining  factor

• Least cost ration is often not a good ration and optimal ration is not always 
the lowest cost per cow per day

• Optimal ration aims for highest milk production thus reduce cost per liter of 
milk

• Ration looks good on paper doesn’t necessary a good ration.



What to Consider When 
Formulate Dairy Rations 
for High Producing 
Dairy Cows?

• Run nutrient analysis for all feed 
ingredients

• Select good quality feed ingredients 
and feeds that can complement each 
other

• Focus on forage quality specially NDF 
digestibility and rate of passage

• Check source of grain processing and 
particle size



What to 
Consider When 
Formulate Dairy 
Rations for High 
Producing Dairy 
Cows?

CP, Crude Fiber, TDN

CP, NEL, RDP, RUP, ADF, NDF, NFC

MP, ME, RDP, RUP, Amino Acids, 
aNDF, peNDF, uNDF240, Starch, 
Rumen Fermentable Starch, Sugar, 
MUN and more



Key for Optimizing Dairy Rations

High quality forage Rumen fermentable 
starch

Balanced ruminal 
degradable protein and 
amino acids

Certain feed additives 
such as Rumensin, 
buffer, bypass fat



Forage NDF Digestibility 
and Cow Performance

•DMI increases 
0.18kg 

•Milk increases 
0.25kg

For every 1 
percent-

unit 
increase in 

NDF 
digestibility



High Quality Forage Increases Dry Matter Intake

Higher digestibility

Emptying rumen faster

More intake=more milk
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Provide Adequate Starch in the Ration
• Starch is the primary source of energy in dairy 

rations. 

• Cereal grains like corn provide most of the starch 
in dairy cattle diets

• The source and processing method of the starch 
will determine how it will be digested in the rumen. 



Why is Starch Important?

• Twice as much energy as forage
• Highly digestible and passage rate
• Increases Dry Matter Intake
• Fuels to the rumen microbial fermentation
• Produce more VFA, especially propionic acids
• Drives milk production



Rate and Extend of Starch 
Digestion

• Is affected by
• Type of grains 
• Grain processing
• Genetics of grains 
• DM Intake
• NDF content of the diet 



Source of Grains on Starch Degradation Rates 

Starch, % DM   Kd, %/h
Corn 76 72 – 78 6.4
Sorghum 71 68 – 78 3.1
Wheat 70 67 – 77 23.5
Barley 64 60 – 74 8.8
Oat 58 52 – 69 15.1

Herrera-Saldana JDS 73:1990

Wheat>Oat>Barley>Corn>Sorghum



Steam Flaked Sorghum Improves Starch 
Digestibility By 16%

97.1

83.9

75

80

85

90

95

100

Category 1

Comparing Total Tract Starch Digestibility: Steam Flaked Vs. Dry Rolled

SFC GC Theruer et al， 1999



Extend of Grinding On Starch Digestion

• The finer it gets the higher 
starch digestion in both the 
rumen and the total tract

• Microbial yield also increases 
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No Corn Pieces Visible in Manure

• Finely ground corn should 100% 
pass 1mm sieves (average 
particle size 500-700 um)

• Stream-flaked corn <340g/kg 
density

• 70% corn silage kennels 
processed to <4.75mm

• High moisture shelled 
corn<1000um



Steam Flaked Corn

Steam Flaked Sorghum

Finely Ground Corn



Understand Importance of Protein and Protein Quality



Soybean Meal Distiller Dried Grain Soluble or DDGS

Canola Meal Palm Kernel Meal



Starch Intake and Site of Digestion



Amino Acid Balancing



Example of 
High 

Producing 
Dairy Cow 

Ration



Typical Southeast Asia Dairy Ration Analysis



Analysis of 
Concentrates



Opportunities to Improve the Dairy Rations

• Feed corn silage –high starch content and high fiber digestibility
• Formulate concentrates around what forage and byproducts feed the 

farms are feeding
• Need corn/barley/sorghum to boost starch content
• Improve protein quality by incorporating soybean meal, DDGS to maximizing 

utilization of other local protein by products


