
Nitrates toxicity



Nitrate Issues

• Nitrate Poisoning in Animals
• Silo Gas Poisoning in Man



Cause of High Nitrates in Plants

• Nitrate to plant cycle influenced by:
– Adequate water
– Energy from sunlight
– Temperature conducive to rapid chemical reaction

• Nitrate to protein cycle disruption causes:
– Nitrate absorption by roots continues
– Nitrates accumulate in roots, lower stalk and 

leaves



Most Susceptible Plants

Crops
Corn

Small Grains            
Sudangrass

Sorghum

Weeds
Pigweed

Lambsquarter
Field Bindweed



Causes of High Nitrates In Plants

• Rain after period of drought
• Frost
• Hot or cool weather
• Extended cloudy weather
• Excessive nitrogen fertilization 



Nitrate Poisoning in Animals

• Nitrite absorbed into bloodstream
• Hemoglobin converted to methemoglobin
• Methemoglobin reduces oxygen carrying 

capacity of blood





Changes in  nitrate and nitrite in rumen fluid of a cow 
after ingesting hay over 45 minutes, containing 82 g of 

nitrate (Kemp et al 1977)
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The changes in methaemoglobin in blood of cattle with 
increasing  amounts of nitrate entering the rumen (after 

Crawford et al 1965).
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Relationship between the peak concentration of nitrite 
in rumen fluid and  methaemoglobin in the blood of 

cows (Kemp et al 1977)

y = 7.78x + 0.64
R2 = 0.86
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Symptoms of Animal Nitrate Poisoning

• Poor appetite
• Weak calves
• Abortions
• Poor growth
• Unthrifty animals



Nitrate Management Strategies

• Drought Do not green chop or pasture 10 to 14 days after 
rain on  stressed crops.

• Test suspected high nitrate feedstuffs.
• Provide adequate energy, minerals and vitamins in total 

ration.
• Consider raising cutter bar when chopping known or 

suspected high nitrate feedstuffs.
• Ensiling forage reduces nitrate levels approximately 50% 

during the 30-60 day fermentation process.



Oklahoma Research

• A study conducted at three Oklahoma agronomy research field 
stations (near Haskell, Chickasha, and Tipton)

• found that when hot weather stress occurred, pearl millet 
contained greater concentrations of nitrate than did sudan x 
sudan, sorgo x sudan, or sorghum x sudan hybrids









Additional Feeding Guidelines

“Dilution is the Solution”
• Introduce high nitrate feeds slowly in ration.
• Ruminants will become conditioned to high nitrate feeds.
• Provide adequate grain (carbohydrate source) in ration.
• Feed only to healthy animals.
• Carefully monitor feeding to dry cows/heifers.

– Low energy, high forage diets

• Monitor nitrate levels in all feeds and water.



Sampling for Nitrates

• Certified labs will analyze for nitrates.
• Follow sampling directions carefully.
• Cost

– University of Wisconsin Labs – Marshfield
• $9.00/sample



Feeding Guidelines with Known Nitrate 
Content

Nitrate N Content Feeding Guideline
(DM Basis)

Below 1000 ppm Safe
1000 ppm – 2000 ppm Limit to 1/2 total ration
2000 ppm – 3000 ppm Limit to 1/3 total ration
3000 ppm – 4000 ppm Limit to 1/4 total ration
Over 4000 ppm Use Extreme Caution -

(Ensile)







Other Nitrate Issues

• Silo Gasses.
– Brownish-yellow gas with bleach odor
– Accumulates in low areas:

• Silo room
• Silo chute
• Below silo door opening

Silo Gas Issue.
– Do not leave silo room door open to barn!
– Ventilate silo with blower for 30 minutes before entry.



• Silo gas, a combination of nitrogen dioxide 
and carbon dioxide, is heavier than air and 
hovers close to the ground.

• Farmers harvesting and storing silage are 
advised to use extreme caution 





• Nitrogen dioxide (NO2) is heavier than air and toxic 
to humans and animals. 

• The gas may be colorless, yellow, or reddish brown 
with an acrid, bleach-like smell. 

• Unfortunately, gas odor is not a reliable indicator of 
the presence of nitrogen oxides. 



• Symptoms of silo gas poisoning range from mild to 
severe and include

• severe irritation of the nose and throat, coughing, 
shortness of breath and vomiting.

• Exposure may lead to lethal fluid buildup in the 
lungs. Many victims may suffer relapses with 
pneumonia-like symptoms up to six weeks after 
exposure.

• Anyone exposed to silo gas must seek immediate 
medical attention.



Summary

• Nitrates may be an issue in drought stressed 
crops after a rain.

• Ensiling reduces nitrate levels 30 - 50%.
• Dilution is the solution when feeding high 

nitrate feeds.
• Follow sampling directions.
• Watch out for silo gas.


