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Risk Factors
Diagnosed at the California Animal Health and Food Safety Lab 
between 2000 and 2011.
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Drought slows 
plant metabolism 
leaving nitrates in 
stems

Drought

Fertilizer
Moderately high 
rates of 
nitrate fertilizer
applied preplant 
or in season in 
low moisture 
conditions 
increase plant 
nitrate content

Forage type
Certain plants 
accumulate more 
nitrate than 
others, e.g.
sorghum, sudan
grass, oats, 
ryegrass and 
weeds such as 
pigweed and 
lamb’s quarters

Respiratory 
distress
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Protein

Increased 
nitrate intake 
leads to 
accumulation 
of nitrite in 
the rumen, 
which reacts 
with 
hemoglobin

Chocolate 
brown blood

Tremors / 
convulsions

Plant maturity 
and part

Immature plants 
and stalks are 
highest in nitrate 
content 

Test result guidelines for hay and forage (dry matter)
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Caution: Problems can occur Do not feedGenerally safe to feed

Management options

Avoid additional 
fertilizer 
applications during 
drought years

Cut forages higher
Above ground -
nitrates 
accumulate in 
lower stem

Dilute high nitrate 
feed with low 
nitrate feed. Avoid 
feeding any feed 
with > 1.5% NO3* 
content to 
pregnant cows

Delay harvest until 
several weeks 
after next 
substantial rain to 
give plants time to 
convert nitrate 
into tissue

Adapt cattle to 
high nitrate feeds 
over time.  Feed 
cows before 
turnout on high 
nitrate pasture. 
Avoid pastures 
> 0.9 % nitrate*

Potassium-Nitrate

*1 % = 10,000 ppm
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