
__________________________________________________________________________________________ 

______________________________________________________________________________________________________________________________________________________________________________________________________________________ 

College of Agricultural Sciences • Cooperative Extension 

Prevention and

control of nitrate

toxicity in cattle


Richard S. Adams

Thomas R. McCarty (Cumberland County Cooperative Extension)


Lawrence J. Hutchinson (Department of Veterinary Science)


Department of Dairy and Animal Science 
The Pennsylvania State University 
324 Henning Building 
University Park, PA 16802 
(814) 865-5491 • FAX (814) 865-7442 

www.das.psu.edu/teamdairy/ 

Topics Include: 
Complexity 
Effects on animals 
Guidelines 
General recommendations 

08902196 DAS 92-107 (replaces 91-31) IVE1e 



___________________________________________________________________________________________________ 
This publication is available in alternative media on request.

The Pennsylvania State University is committed to the policy that all persons shall have equal access to programs, facilities, admission, and

employment without regard to personal characteristics not related to ability, performance, or qualifications as determined by University policy or by

state or federal authorities. The Pennsylvania State University does not discriminate against any person because of age, ancestry, color, disability or

handicap, national origin, race, religious creed, sex, sexual orientation, or veteran status. Direct all inquiries regarding the nondiscrimination policy to

the Affirmative Action Director, The Pennsylvania State University, 201 Willard Building, University Park, PA 16802-2801; tel. (814) 863-4700/V,

TDD (814) 865-1150/TTY.

Where trade names appear, no discrimination is intended, and no endorsement by Penn State’s College of Agricultural Sciences is implied.

Issued in furtherance of Cooperative Extension Work, Acts of Congress May 8 and June 30, 1914, in cooperation with the U. S. Department of

Agriculture and the Pennsylvania Legislature. T. R. Alter, Director of Cooperative Extension, The Pennsylvania State University.


















 

_____________________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________________________________________________________________________ 

Table 5. Example of Nitrate Intake Worksheet for Ruminants 

A B C D E F G H 
Daily % Lb DM Lb Feed mg of 
Intake Moisture % Dry Intake Feed NO3-N Content NO3-N 

As Fed Matter Daily Water Content Factor Intake 

Calculation: Lb Test 100-B AxC/100 AxB/100 PPM Given DxFxG 

A.	 Feed Itema 

Corn silage 28.6 65 35 10.0 18.5 1700b .454 7718 
MML haylage 26.8 50 50 13.4 13.4 460 .454 2798 
Grain mix 20.0 12 88 17.6 2.4 48 .454 384 
___________ .454 
___________ .454 
___________ .454 
___________ .454 
___________ .454

___________ .454


Feed Total	 41.0 34.3 10900 

aInclude expected pasture intake in all diets using such

bAmount in a single meal must be limited due to a content of 1100 ppm or higher. See Table 4 for details.


B.	 Drinking water contribution (for average cow at 1300 lb BW and producing 60 lb of 3.7% milk) 

Expected total water intakea 270 (I) [60 x 4.5] 
Feed water (Total E)  34 (J) 
Drinking water (I-J) 236 (K) 
Mg NO3-N from drinking water: (L)


K x Water NO3-N as ppm or mg/l

Example: 236 x 8 x .454 = 857  (L)


C. Total mg NO3-N intake daily	 (M) 
Total H + L

Example: 10900 + 857 = 11757  (M)


D. NO3-N content of total diet as % DMb (N) 
[(M/454,000) ÷ Total D] x 100

Example: .0259 ÷ 41 x 100 = .063  (N)


aSee Table 7 for expected water intakes. 
bSee Table 8 and the text for interpretation 

(continued on next page) 
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Table 6. Expected Nitrate Content of Feeds Grown Under 
Normal Weather Conditions 

Nitrate content—dry matter basis 
NO3 range NO3 mean NO3-N mean 

ppm ppm ppm 

Water 0 - 44 34 8 

Dairy grain mix 111 - 400 209 48 

Corn grain 139 - 188 164 37 

Protein concentrate 105 - 120 113 26 

Corn silage 440 - 2200 1365 310 

Grass, MMGa forage 46 - 1600c 1003c 228 

Lequme, MMLb forage 490 - 4100c 2025c 460 

aMixed mainly grass 
bMixed mainly legume 
cEnsiled forage may contain about 30% less nitrate than hay or fresh forage of the same nitrate content 

at harvest. 

Table 7. Expected Water Intakes for Dairy Cattlea,b 

Milk Cows—4.5 to 5.0 lbc per lb milk produced minus feed water 

Dry Cows—75 to 108 lbd for small and large breed animals, respectively 

Calves, 6 months—37 lbd 

Heifers, 12 months—45 lbd 

Heifers, 18 months—61 lbd 

aSee other sources for beef cattle, sheep, and goats. As a rule of thumb, beef cattle may need water at the rate of 1% of BW 

in gallons daily. 
bOne gallon of water = 8.34 lb 
cUse higher values given during hot weather 
dDrinking water, not total water intake as with milk cows 
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