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The Problem

• High nitrates kill livestock

THE CAUSE

• Wrong Crop
• Bad management
• Harsh environment



Send Sample for NO3
-

Testing Based On
• Crop potential
• Weedy field / applied 2,4-D
• Long cloudy periods in season
• Drought
• Frost / low temperatures
• Soil low on P, S, Mo
• Over apply N

Labs Report NO3
- As

• nitrate (NO3
-)

• nitrate-nitrogen (NO3
-N)

• potassium nitrate (KNO3)
• sodium nitrate (NaNO3)
• ppm or % on DM basis



Conversion Factors to NO3
-

NO3N   *   4.43

KNO3 *   0.614

NaNO3 *   0.729

How to handle nitrates?

• Don’t create high nitrate forage
• Don’t test and hope for the best 
• Chemically can reduce nitrate to 

ammonia (gas) in silage not hay
• Ammonia in silage results as pH 

increases and malfermentation
(rotting) occurs

Reduction of NO3
-

• nitrate nitrite

NO3
- NO2

-

2H

Reduction of NO2
-

• nitrite nitric oxide

NO2
- NO

2H



Reduction of NO

• nitrite oxide hydroxylamine

NO NH2OH

2H

Reduction of NH2OH

• hydroxylamine ammonia

NH2OH NH3

2H

Reduction of Nitrate

• Requires 8 electrons (H)
• Electrons come from

– sugars
– lactic acid



%NO3
- in Orchardgrass
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%NO3
- in Timothy
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%NO3
- Freshcut vs Hay 1st Cut
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%NO3
- Freshcut vs Hay 1st Cut
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Reduction of Nitrate

• NO3
- NH3

Nitrate                        ammonia
• Must use reducing sugars or lactic 

acid

8H



%NO3
- Orchardgrass-ryegrass silage
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%NO3
- Orchardgrass-ryegrass silage
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Summary

• TEST — Don’t Guess!
• Same crop – different years – different 

results
• Same N rate – different years – different 

results 



Summary

• Could have toxic forage with any 
cutting

• May never have toxic forage – but test 
if you suspect a problem

Summary of Hay & Silage NO3
-

• Fresh cut samples may not be the best 
indicator of baled hay nitrates

• Ensiling may not always reduce nitrate
• Increasing N rates will likely increase 

protein AND nitrates



Summary of Hay & Silage NO3
-

• Record changing weather conditions 
while the crop grows

• MONITOR — MONITOR — MONITOR


