
Calf Nutrition and

Rumen Development 
Jud Heinrichs

The Pennsylvania State University

University Park, PA   USA



Objective:

ÅTo grow from calf to heifer to cow in an 

efficient, productive, and economical manner.



The goal is to have a ruminant-

not a simple stomached animal!

Thus, calf nutrition and 

RUMEN DEVELOPMENT



12 weeks old ïfed TMR



Rumen microbial protein is 50 +/- 5% CP

High BV relative to muscle tissue

Rumen protozoal protein 30-80% CP

VFAs are an efficient source of energy 

and glucose precursors
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Digestion in the Calf

ÅMilk - Abomasum

ÅForage - Rumen: acetic acid                      

slowly digested

ÅGrain - Rumen: propionic and butyric acids  

rapidly digested                                   

-composition and physical 

characteristics of grain are important



4 weeks old- milk fed



4 weeks old- grain and milk fed











Rumen VFA end products

ÅAcetic portal blood system 

ïUtilized for growth; milk fat synthesis

ÅPropionic                    portal blood system
ïUtilized for gluconeogenesis (energy); growth or prod.

ÅButyrate  - used as energy supply forrumen 

ïmay enter blood supply as Beta-hydroxy-buterate for 

energy



Rumen Development 

ÅAccomplished by grain feeding to promote 

butyric and propionic acid production by 

lowering pH and increasing bacterial 

growth.  





capillary


