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A Changed Dairy Industry – 
Improved Nitrogen Efficiency

■ MOU with ARPAS and USDA-NRCS
❑ American Registry of Professional Animal Scientists
❑ Consultants Certified in Feed Management

■ Collaboration with Extension and USDA-NRCS
❑ Joe Harrison – WSU
❑ MD, VA, PA (Rick Kohn, Charles Stallings and Virginia 

Ishler) and NRCS (Jana Malot and Dan Ludwig) – 
Developed educational programming on precision 
feeding



A Changed Dairy Industry – 
Improved Nitrogen Efficiency

• Heavy corn silage-based diets coupled 
with small grain silage

• Reduction in alfalfa being fed
• Improved protein-carbohydrate balance 

for cows

Double cropping – 
utilizing the cover 

crop for feed

• Environmental benefits as well as 
economic benefits to producers.

Penn State 
research – Drs. 

Heather Karsten & 
Doug Beegle on 
double cropping



Percent Herds with MUN less than or greater than 12.5 mg/dl

Source: DHIA data – 580 dairy operations – Jan 2008 – Dec 2020

70-80% herds below 
12.5 mg/dl

Certified Feed Mgt 
Workshops



Predicting N Excretion

■ Over 114 published papers on MUN and 
Urinary N excretion in the Journal of Dairy 
Science

■ Of the total N consumed –
❑ 26% is excreted in milk
❑ 33% is excreted in urine
❑ 35% is excreted in feces
❑ 6% is retained for growth and reserves



Predicting N Excretion



Predicting Urinary N Excretion

■ Kohn et. al. Journal of 
Dairy Science, 2002

■ (15.1*MUN)+27.8 

■ MUN ideal range is 8 
to 12 mg/dl.



Source: DHIA data – Jan 2008 – Dec 2020 – 580 herds



Predicting lbs. Urinary N Excreted

■ Kohn et. al. Journal of Dairy Science, 2002

Lb. Urinary N excreted/ lb. of Milk



Initial DHI Review Summaries

■ Increase in % herds with avg MUN 
<=12.5mg/dl since 2014

■ Herds <=12.5mg/dl average less lbs. Urinary 
N excreted per pound of milk



Next Steps Moving Forward
■ DHIA provides a robust data set
❑ Monthly data along with cow numbers and milk 

production
❑ Limitation – limited number of herds are testing 

MUNs.

■ Milk cooperatives
❑ Potential for a robust data set – MUNs tested on 

every pick-up 
❑ Data lacking – cow numbers and average milk 

production to determine urinary N excretion 



Next Steps Moving Forward
■ 3 Milk Cooperatives provided data
❑ 2 co-ops provided only ANNUAL numbers for 2020
❑ 1 co-op provided monthly data for 2020

■ Missing information
❑ Cow numbers
❑ Average production
❑ Historical information



Monthly Results from Milk Cooperative 
A - 2020



Comparison of  DHIA and Co-ops using Annual Data 



Comparison of  DHIA and Co-ops using Annual Data 



Take Away Messages

MUNs are decreasing 
and fall within ideal 

range of 8 to 12 mg/dl 
since 2014.

DHIA and Co-op data 
agree that this declining 

MUN trend is real.

Co-op data would provide a more 
robust data set to validate N 
reductions in the Chesapeake Bay 
Watershed
• Need more discussions with co-ops on collecting 

cow numbers, milk production and herd 
identifiers. 



This presentation, including its text, graphics, and images 
("Content"), is for educational purposes only; it is not intended 

to be a substitute for veterinary medical advice,
diagnosis, or treatment. 

Always seek the advice of a licensed doctor of veterinary 
medicine or other licensed certified veterinary medical 

professional with any questions you may have regarding a 
veterinary medical condition or symptom.


