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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



4 weeks old- grain and milk fed
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ÅPalatability of grain is critical

ÅNo mold

ÅNo dust

ÅSweet flavor

ÅTextured and partially processed grains
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Summary

ÅIt takes about 3 weeks for rumen 
development to occur

ÅWe can influence rumen development

ÅBy 4 weeks of age the rumen can be very 
well developed

ÅA well developed rumen can allow the calf 
to digest gain and forage very efficiently



Weaning Time is IMPORTANT

ÅMust maintain growth rates

ÅMust maintain health

ÅNeed to limit feed costs

ÅMust control labor



Survey of heifer raising costs

ÅPre-weaned calf           $2.46/d

ÅWeaned calf - 6 mo      $1.40/d

Å6 mo ïbreeding           $1.16/d

ÅBred heifer                   $1.72/d

(Gabler et al., 2000)



Hoffman et al., 1999



When can we wean?

ÅRumen development-3 weeks

Ådepends on feeding and management



The calf is truly a unique animal.



Milk Only Milk and Grain Milk and Hay

Rumen papillae development in 6 week 

old calves fed 3 different diets


