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Connecting Feed to Animal Rations
Chris VanKerkhove
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Cornell University



Ration Examples
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Ph.D. Candidate, Department of Animal Science

University of California Davis



Animal Life Cycle Submodule

Manfei Li
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◦Herd Initialization: Katrina Wang

◦Bodyweight Changes: Jinghui Li
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Integrate ration and 
animal production to 
determine individual 
animal manure 
excretion

Manure Excretion



Manure Excretion in Pens (kg)
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ASABE Excretion (kg/d – animal)

Total 
Solids

Volatile 
Solids

N P K

Calves 1.4 0.063
Heifers 3.7 3.2 0.12 0.020

Lactating 
Cows

8.9 7.5 0.45 0.078 0.103

Dry Cows 4.9 4.2 0.23 0.03 0.148
Diet based numbers are in BOLD



Empirical Equations for Nutrient 
Excretion: Example Phosphorus1

y = 0.629x + 16.5
r² = 0.997
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1Weiss and Wyatt (2004)





Combining Animal Excretion and Nutrient 
Mass Balance
P Balance

K Balance

N Balance

C Balance

Nutrient Content
Growth 

Gestation

Excreted P
Milk

Manure

P Intake



Phosphorus Balance
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Next Steps
Completing Nitrogen Balance

Carbon Balance – large check off for environmental emissions

Barnyard Management: Heat Stress, Water Use



Questions?
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