
Nitrates are particularly toxic to ruminants
because the nitrate is reduced in the rumen. The
nitrate ion combines with hemoglobin in the blood
to form methemoglobin. Methemoglobin is a poor
transporter of oxygen to the body tissues. The
effect of nitrate (nitrite) poisoning is suffocation
of the body tissues, similar to carbon monoxide
poisoning. Nitrites also cause dilation of blood
vessels, which results in peripheral circulatory
failure. Nitrates are a normal part of plant tissues
and at low levels they are well tolerated by
ruminants.

The amount of nitrates in plants varies with
the kind of plant, the amount of fertilizer applied,
and the growing conditions. The kind of fertilizer,
organic (manure) or chemical, makes very little
difference in the nitrate uptake of plants. The
type of soil does have an effect; heavy, wet soils
produce plants with less nitrates. An excess of
commercial nitrogen fertilizer or manure may cause
an increase in plant nitrate level. Drought, espe-
cially when combined with nitrogen fertilization,
increases nitrate accumulation in plants.

The stage of growth, rate of growth, and species
of plant all influence nitrate content. The content
is generally highest during the early stages of
growth and declines as the plant matures. The
stems or stalks, especially those near the base,
contain the highest concentration of nitrate. The
leaves may also contain a high nitrate level, but
little is found in the seeds.

Drinking water may have a dangerous level of
nitrates. Ponds and uncased or shallow wells that
can be polluted by surface drainage from corrals,
feedlots, or poultry buildings may be particularly
high in nitrates.

The crops most likely to accumulate nitrates
are: corn, as fodder or silage; sorghums or sudan,
as silage, cereal grains, as hay or silage; and
pigweed, lamb's-quarters, and certain other weeds
in hay or silage.

Legumes such as alfalfa or clover are usually
low in nitrates when properly managed. Excessive
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amounts of nitrogen fertilizer or manure, however,
will cause an increase in nitrate accumulation.

Symptoms
Acute nitrate poisoning of cattle has been

recognized for many years. Upon eating lethal or
near-lethal amounts of nitrate, animals exhibit:

Violent respiratory movements
Frothing at the mouth
Labored mouth breathing
Rapid, weak pulse
Diarrhea
Frequent urination of colorless urine
Incoordination
Convulsions
Weakness
Subnormal temperature

Other symptoms, but less easily observed, are
a change in the blood color from its normal red to
chocolate brown and a brown discoloration of the
nonpigmented mucous membranes of the eye, nose,
and mouth. Pregnant female animals recovering
from nitrate poisoning will frequently abort.

Symptoms of animals consuming sublethal
levels of nitrate are:

Depressed appetite
V1 Slow growth
vi Loss in body weight
Ni Lower milk production
V Abortions

Vitamin A deficiency sometimes

Unhealthy animals suffering from malnutrition
are more subject to nitrate poisoning than are
healthy, well nourished animals. Ruminants that
are fed rations containing grain or other concen-
trates can safely consume considerably more nitrate
than ruminants fed only roughages.
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The level of nitrates toxic to cattle is not sharply
defined, but tables 1 and 2 provide guidelines for
using feed or water containing nitrates.

Table 1. Levels of nitrate in feed and animal response

.0 to 0.44% Safe to feed. Use caution with pregnant
or young animals at the upper range
level.

Table 2.Levels of nitrate in water and expected response

46 to 132 Safe if feed is low in nitrates and
ration is balanced

133 to 220 Could be harmful over a long
period of time.

221 to 800 Dangerous. Poor appetite and poor
milk production may develop.

Over 800 Toxic. Death may occur.

The nitrate content of feed and water may be
expressed differently by different laboratories.
Table 3 wil help you convert to nitrate levels
shown in tables 1 and 2.

Table 3.Conversion factors for comparing nitrate levels

Management practices
to minimize nitrate poisoning

Do not feed forage grown under drought
conditions without a chemical analysis for nitrates.

Consider making silage out of drought-
stricken forage. The ensiling process will remove
over 50 percent of the nitrate.

Change feeding programs gradually, espe-
cially when the new feed is known or suspected to
contain nitrates.

Dilute forages high in nitrate with feeds
lower in nitrate. A balanced, high energy ration
will help protect animals.

Since the highest level of nitrate is in the
base of the stem or stalk, cut drought-damaged
corn for silage as high as possible from the ground.

Check your water supply for nitrates.
Have your feed analyzed and consult your

veterinarian immediately if you suspect a case of
nitrate toxicity. Nitrate toxicity symptoms may be
similar to those of other management or disease
problems.
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To convert to:

Multiply by: Multiply by: Multiply by:
Nitrate (NO3) 1.00 0.23 1.63
Nitrate nitrogen

(NO3-N) 4.43 1.00 7.20
Potassium nitrate

(KNO,) 0.61 0.14 1.00

Nitrate (NO3)
in feed

(dry matter
basis) Expected animal response

0.89 to 1.50% Limit this feed to one-fourth of the total
dry ration. Ration should be well forti-
fied with energy, minerals, and vita-
min A. May cause milk production loss
in 4 to 5 days and reproductive prob-
lems while the feed is used.

Over 1.50% Toxic. Do not use. Abortion, severe de-
pression, difficult respiration, and death
may occur.

Nitrate Potassium
Method of Nitrate nitrogen nitrate
expression (NO3) (NO3-N) (KNO3)

0.45 to 0.88% Generally safe when fed with a balanced
ration. For pregnant animals, limit this
feed to one-half of the dry matter
intake. Make certain water is low in
nitrates. May cause lowered milk pro-
duction and vitamin A deficiency in
6 to 8 weeks.

Nitrate (NO3 in water
( parts per million) Expected animal response

0 to 45 Safe
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