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Livestock Poisoning by Oat Hay and
Other Plants Containing Nitrate

W. B. BRADLEY, H. F. EPPSON, AND
O. A. BEATH

INTRODUCTION

During the past five years many cases of poisoning due to
the ingestion of oat hay and straw have been brought to the
attention of the Research Chemistry Department of the Wyoming
Experiment Station. The Colorado Experiment Station reports
a series of such cases dating back as far as 1923 (7, 9).* Each
case has consisted of the acute death of several animals within a
few hours after the ingestion of the hay or straw and the subse-
quent abortion of others within a few days. With the exception
of a very few cases involving sheep, this difficulty has been lim-
ited to cattle.

Cattle have been poisoned by grazing on corn stalks (6),
as well as on weeds ordinarily considered harmless. Several
cases of poisoning through the ingestion of sorghums containing
too little cyanide to be the cause of their toxicity have been
reported (5, 8). Symptoms reported in these cases are similar
to those exhibited by animals poisoned by cereal hays.

The largest reported loss of cattle through the feeding of
cereal hay occurred near Franktown, Colorado, in the spring of
1936 (7). One lot of 150 head of cattle were fed a load of oat
hay and within five hours 67 animals were dead. Eight others
sickened but recovered, and, of these eight, six aborted dead
calves within a few days. The symptoms were those of asphyxia,
which led to the investigation of the possibility of cyanide poison-
ing. However, little or no cyanide was found.

The first loss in Wyoming to be reported to this department
occurred near Glendo in October, 1934- 1" this case 29 head of
cattle of both sexes and mixed ages died within a few hours
after eating well-cured oat hay. The hay stack was investigated
thoroughly and was found to contain no weeds known to be

*Numbers refer to the citations under References at the end of this bulletin.
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toxic. Selenium and cyanide tests were negative. The following
spring the field upon which this hay was grown was examined
closely but failed to reveal any poisonous plants.

Several partially decomposed alfalfa roots were found in the
stack. These, together with a sample of the oat hay were brought
to Laramie for feeding experiments. It was thought that the par-
tially decomposed roots might contain some bacterial product
which was poisonous but force feeding of these roots caused no
symptoms in two calves. These same two calves, after being
fasted for 24 hours, were allowed to eat the sample of oat hay
which had been brought in. This produced no symptoms, as was
to be expected, for the hay was bright and well cured.

A neighbor persuaded the owner of the stack not to burn
it, for he was satisfied that it was harmless and wanted it for
feed. After feeding two loads, 17 of his cattle died. The feed-
ing trials with this hay had probably been negative because the
animals had not eaten enough.

The greatest loss in Wyoming was reported in February of
1939 from a ranch near Gillette, where oat hay was fed to no
head of cattle. When the herd was next seen two days later,
45 were dead. No information could be obtained as to the symp-
toms, for the animals were not observed while sick.

At about the same time near Dayton, Wyoming, 13 head of
cattle died and 10 aborted following the ingestion of oat hay.
As in all the cases observed, there was nothing about the appear-
ance, odor, or taste of this hay that would suggest it should be
poisonous (see picture on cover of stack which killed 45 head of
cattle near Gillette).
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A stack of poisonous oat straw. In appearance, odor, or taste there is nothing
to suggest its poisonous character.
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FEEDING EXPERIMENTS

Samples of the hay fed which had caused the losses at Dayton
and Gillette were obtained for feeding experiments. A 350-pound
calf was fed 11 pounds of the hay from Dayton. Within two hours
after finishing this hay (about seven hours after starting to eat)
the animal was down and exhibited considerable difficulty with res-
piration. The respiratory rate was 32 per minute and the pulse
rate was 168. Respiration was shallow and noisy at expiration:
in fact, each expiration was accompanied by a grunt as if the
animal was in great pain. The mucous membranes were blue
(cyanotic). The sclera of the eyes had a brownish tinge. Within
40 minutes after going down the animal died.

Post mortem examination revealed pathology similar to that
reported by previous investigators (7, 9). The heart showed
diffuse hemorrhages. There were some petechial hemorrhages
on the epicardium and endocardium. The lungs were congested
and of a brownish color. The liver also showed some conges-
tion and was brownish in color. There was some irritation of the
true (fourth) stomach and of the jejunum (upper small intestine)
but this irritation decreased as the cecum was approached. The
outstanding finding was the dark chocolate brown blood (1).
Upon spectroscopic examination it was found that most of the
hemoglobin of the blood had been converted into methemo-
globin.* This brown pigment was undoubtedly the cause of the
discoloration of the lungs and liver and also the cause of the
cyanosis (bluish coloration) observed before death.

Since methemoglobin is incapable of giving up its oxygen
to the tissues, any substance which will cause the formation of
large quantities of methemoglobin will produce asphyxial symp-

"Hemoglobin is the red pigment in the blood and is capable of forming a loose
combination with oxygen. This combination is formed in the lungs and is decomposed
in the tissues where the oxygen is used to burn the fuel necessary to maintain normal
body functions. Methemoglobin is a perverted form of hemoglobin in which the oxygen
is sofirmly bound that it is not released in the tissues. Methemoglobin is darker and
browner in color than hemoglobin.

The oxygen supply of the fetus is derived from the mother's blood. If the supply
of oxygen in the mother's blood fails, the fetus dies through asphyxiation. This accounts
for the abortion observed in cattle that have recovered from oat hay poisoning. During
the time that most of the mother's hemoglobin is converted into methemoglobin there is
not enough oxygen available to the fetal circulation to maintain life. The fetus dies
from asphyxia and is aborted within a few days as a foreign body.
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toms such as had been seen in the naturally occurring cases of
poisoning due to cereal hays.

A second calf weighing about 350 pounds ate seven pounds
of the oat hay from Dayton. This animal showed some res-
piratory acceleration, weakness, and ataxia (staggering) from
which it recovered within about an hour.

A water extract of 11 pounds of the oat hay from Dayton
was given to a 400-pound steer by stomach tube. Six hours
later this animal was down; respiration and pulse were rapid.
He could be forced to get up on his hind feet but his front legs
would not support him. Three hours later he was assisted to
his feet. After staggering about for a few seconds he plunged
head first to the ground. A sample of blood taken when he first
went down and another taken after he was assisted to his feet
were examined for methemoglobin. Both samples showed that
most of the hemoglobin had been converted into methemoglobin.
The next morning all symptoms had disappeared and blood tests
were negative for methemoglobin.

Five pounds of the hay from Gillette were fed to a 270-
pound calf. It took this animal seven hours to eat this quantity.
Three hours later it was down but with help was able to gain its
feet though it was very weak and ataxic. Respiration and heart
rate were rapid. Nearly all of the hemoglobin had been converted
to methemoglobin. Next morning the symptoms had disappeared
and the blood was negative for methemoglobin.

The water extract from six pounds of the Gillette oat hay
was given to a 275-pound calf in small doses over a period of
two hours. Two hours later the calf was down with symptoms
similar to those observed in the other calves. It could not stand
even with help. The blood was found to contain large quantities
of methemoglobin. This animal died 30 minutes after going
down.

At the time these experiments were conducted no reports
had been received of sheep being poisoned by oat hay, and so
it was not known what effect poisonous oat hay might have on
sheep.
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Seven sheep were fed the oat hay or oat hay extract which
had killed the calves in quantities thought sufficient to cause their
death (as calculatd from the results upon the cattle). Four of
the sheep died and three of the dead ones showed symptoms
similar to those observed in cattle. The hemoglobin had largely
been converted into methemoglobin. The fourth animal's death
was not observed, but the blood drawn the following morning
contained only a trace of methemoglobin.

One of the three sheep which lived went down with typical
symptoms of oat hay poisoning. The blood contained large quan-
tities of methemoglobin, but this disappeared gradually and the
sheep recovered. The other two sheep never showed more than
a trace of methemoglobinemia.

TOXICITY DUE TO POTASSIUM NITRATE

The toxicity of the hays and straws which have been studied
was found to be due to high concentrations of potassium nitrate
(saltpeter) (2). Table I shows the results of analyses of hays

TABLE |
Percentage of Potassium Nitrate in Samples of

Poisonous Oat Hay

Number of Number of KNO,

Type of feed Location Deaths Abortions %
Oat hay Franktown, Colo. 67 6 5.5
Oat hay Beulah, Wyo. 40 3.2
Oat hay- Gillette, Wyo. 45 7.2
Oat straw- Aladdin, Wyo. 17 15 32
Oat hay Pringle. S. Dak. 22 2.2
Oat hay- Dayton, Wyo. 13 11 42
Oat straw Mayoworth, Wyo. 23 3.9
Oat hay La Grange, WYyo. 9 2 7.3
Oat straw Hulett, Wyo. 3 2 4.4
Oat hay Upton, Wyo. 2 5.7
Oat hay Lusk, Wyo. 8 3 55
Oat hay Moorcroft, Wyo. 10 39
Oat hay Newcastle, Wyo. 3 4.2
Oat straw Carlile, Wyo. 10 5.9

Oat hay Big Trails, Wyo. 2 1 28
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and straws which have caused losses of cattle. Some of these
losses occurred several years ago, but fortunately samples of the
feed were kept. Unfortunately no feed was available from other
ranches where losses had occurred. The quantity of KNOz
(potassium nitrate) in these feeds varies from 2.2 to 7.3 per
cent, whereas, normally, there is only a trace of nitrate in these
plants.

To prove that nitrate was the cause of the toxicity of oat
hay and straw, a water extract of some toxic oat hay was pre-
pared. This extract was divided into two equal parts. One
part containing 128 grams of KNO., (as shown by analysis) was
given by stomach tube to a 255-pound calf. This is equivalent
to y» gram of KNOs per pound of animal. Seventy per cent
of tile nitrate was removed from the second part of the extract
by crystallization, care being taken to return everything to the
extract except the nitrate. This was then given to a 260-pound
calf. A third calf, weighing 277 pounds was given 139 grams
(y gram per pound of body weight) of pure KNO.; dissolved
in water.

The calf receiving the untreated extract died with typical
symptoms of oat hay poisoning. The amount of methemoglobin
in the blood increased until, at the time of the animal's death,
66 per cent of the hemoglobin had been converted into methemo-
globin. The animal, receiving the extract from which most of
the nitrate had been removed, remained well and normal although
it received everything the first calf had received except much less
KNO;.. Spectroscopic examination of the blood of this animal
failed to reveal any methemoglobin at any time during the ex-
periment. The calf receiving the pure KNO, in water died with
typical symptoms of oat hay poisoning, the conversion of hemo-
globin to methemoglobin increasing until it reached 80 per cent
of the total blood pigment at the time the animal died.
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_NITRATE REDUCED TO NITRITE

Since nitrite is known to form methemoglobin and nitrate
does not, it is necessary that some of the ingested nitrate be re-
duced to nitrite. The oat hay and straw contain only traces of
nitrite and even after prolonged incubation of oat hay in water,
only insignificant amounts of nitrite are formed. Thus there is
no mechanism present in the oat hay for reducing the nitrate.
This reduction must take place in the digestive tract of the animal
and is probably caused by the organisms normally present. This
is further borne out by the finding of rather large quantities of
nitrite in the bile and urine of animals poisoned with nitrate.

MINIMUM LETHAL DOSE OF NITRATE

To determine the minimum lethal dose of nitrate (the
amount required to produce death) for cattle, nine calves were
given varying doses of nitrate by stomach tube. The results of
these experiments are given in Table II. It would appear from
these results that 25 grams of KNO, per hundred-weight of ani-
mal is approximately the minimum lethal dose (M. L. D.) for
this dose killed half of the animals to which it was administered.
All doses greater than this caused death every time they were
given. A larger series of such experiments would be desirable
to determine the M. L. D. more accurately.

TABLE II
Results of Experiments on Minimum Lethal Dose of Nitrates,

Amount Amount
Calf | Weight KNO, KNO,/ Form of nitrate Result
No. (Ibs.) gm. cwt.
1 200 150 75 Pure KNO, Died
2 255 128 50 Oat hay extract Died
3 277 139 50 Pure KNO: Died
4 430 215 50 Pure KNO; Died
5 465 140 30 |  Pure KNO, Died
6 420 105 25 | Oat hay extract Lived
7 270 | 67V 25 | Pure KNO; Died
8 423 SV OFe s Pure KNO: | Lived
9

220 | 55 ‘ 25 |  Pure KNO: Died
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On the basis of the experiments completed, it would appear
that it is necessary for a 500-pound animal to eat only about 5%
pounds of hay containing 5 per cent of nitrate to be fatally
poisoned. In advising as to whether a hay is safe to feed, the
authors have arbitrarily set 1.5 per cent KNO, as the lower
limit for a toxic hay. However, it is conceivable that even a
hay containing as low a percentage of nitrate as this might cause
deaths, if eaten in large quantities. Caution should be used in
feeding any forage containing even this small proportion of
nitrate.

The nitrate seems to occur mainly in the stems and leaves
of the cereal grains and very little in the grain itself. The fol-
lowing is a typical analysis of the various parts of some plants
taken from a stack of toxic oat hay.

SR e L .07% KNO);
R TN s KNO,
B iy i e s k3% . KND,

It would appear, therefore, that the grain should be harmless
and that only the hay and straw need be considered as poten-
tially poisonous.

CHRONIC EXPERIMENTS

Daily sublethal doses of nitrate were given to cattle for vary-
ing periods of time (one week to two months) to determine
whether a chronic type of poisoning could be produced. At no
time during the experiments could any illness be detected. Blood
samples taken during the experiments contained only insignificant
quantities of methemoglobin. The animal that was drenched for
two months received over nine pounds of potassium nitrate (about
one half of a minimum lethal dose daily), yet it gained weight
and in every other way remained normal during this time.

Immediately following the daily dosing with sublethal quan-
tities of nitrate, larger doses were administered. This failed to
reveal that the animals were any more tolerant or any less tol-
erant toward nitrate than animals which had received no nitrate
previously.
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TREATMENT FOR NITRATE POISONING

A method of treatment for nitrate poisoning has been de-
vised and has been proved to be wholly successful on animals
poisoned experimentally (3). It is the intravenous injection of
methylene blue at the rate of two grams per 500 pounds of ani-
mal weight but not less than two grams in any case. The methyl-
ene blue is dissolved in water as a 4 per cent solution. Care
must be used to avoid injecting any of the solution into the
tissues around the vein for if this is done there will be a severe
slough which takes some time to heal. The jugular vein has been
used because of its size and the ease with which the needle can
be inserted when the blood is dammed back by closing off the
vein below the site of injection.

DIAGNOSIS

Since the animals die very quickly after showing symptoms
of nitrate poisoning, the antidote must be given as soon as the
diagnosis is made. This diagnosis is most readily made by draw-
ing a small quantity of blood into a syringe and observing its
color. Normal venous blood when first drawn will have the color
of test tube No. 1 in Plate I. This color will gradually brighten
until it assumes the color in test tube No. 2 due to the blood
taking up oxygen from the air. In cases of nitrate poisoning
the blood will have the dark color as shown in test tube No. 3,
and this dark color persists even after long exposure to the air.
The serum remains clear and straw colored, as does the urine.
This differentiates nitrate poisoning from chlorate poisoning in
which case the red blood cells are laked (broken up) so that
methemoglobin is released into the serum, causing it and the
urine to have a brown color.

The results of treatment of nitrate poisoning with methyl-
ene blue are given in Table III. All of the animals were given
more than a minimum lethal dose of nitrate by stomach tube at
the beginning of the experiment. The first three received no
treatment and died. The next two received inadequate amounts
of methylene blue. They recovered temporarily but symptoms
recurred in a few hours, and the calves died very shortly there-
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PLATE 1

after. The sixth animal, after receiving a small dose of methyl-
ene blue, recovered. Symptoms recurred, but, after further
treatment with two grams of methylene blue, recovery was per-
manent.

The amount of nitrate (KNO,) in grams per hundredweight
dissolved in water and administered by stomach tube is shown in
Column 3 of Table III. The period which elapsed from the time
when the nitrate was administered to the time when the an mal
went down is given in Column 4 with the amount of conversion
of hemoglobin to methemoglobin at that time in Column 5. The
length of time between the administration of the antidote and
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TABLE III
Results of Treating Nitrate Poisoning in Cattle with Methylene Blue.
? ¢ £ =
| < 2 2
CES sl ‘
A ¢ 2% H 2% i
i 2 -~ =E 2 =E :
g e ss‘%« 2o | £ | 883
s | 2| B | &8 |BEe8| g 98| & | B5EE
S| 8| ¢ | 5| task| 4%8| 5 | Best
c z <~
s I S = =1 3" 3 = e
1 |20 | 7 3% % PRI o) RO Saae Died
3 | 2 50 7 80 none PO gy~ Died
38 | 20 25 4% 88 none S P Died
4 | 200 75 4 75 0.5 20 2 *Recovered
5 | 200 75 3% 7 0.6 15 43 . *Recovered
6 | 500 60 3% 80 0.6 15 51 Recovered
ve ol R soet |5 Lramnapieilie s o aias 30 36
M e TSN B - L LT 120 46
e S BT POy oy . 270 82 Down again
v 20 20 42
o PP R 35 27 Recovered
7 200 50 9l 80 2.0 15 Nil Recovered
o (0| 2 | 8 i} 20 0 13 Recovered
s | 22 it 8% [T Sk R
N Y 9 ) 15 z l: Recovered
A ( i e = “a ) % z ’I
< o o i gk T H =
9 | 550 64 6% 80 20 15 40
on ‘ PP B ! s e 7’6 ﬂ7
10 | 40 | ‘e7 7 1y 30 15 3 Recovered
e i GoRdt | - ass | eceesprmiiraev 50 6
T
*R d but symp recurred with death five hours later.

the drawing of the blood samples which followed is given in
Column 7, with the amount of hemoglobin converted into methe-
moglobin in these samples given in Column 8.

Immediately following the injection of the methylene blue
the methemoglobin decreased rapidly and the symptoms disap-
peared accordingly. Even though we never have had any recur-
rence of symptoms after injecting doses of methylene blue
equivalent to two grams for each 500 pounds of animal, it is
quite possible that this might happen. For this reason the ani-
mals should be watched for some time after administering the
antidote. Any feed found to contain large quantities of nitrate
should, of course, be disposed of as fertilizer or by burning.
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EFFECT OF NITRATE ON HORSES

Since several ranchmen have reported that poisonous oat
hay has been fed out to horses without ill effects, it was thought
advisable to determine whether horses react to nitrate in the
same manner as do cattle. For this purpose a 730-pound mare
and a 500-pound colt were used. Eleven hours after giving the
nitrate (50 grams per hundredweight) 54 per cent of the hemo-
globin of the colt was converted into methemoglobin. The colt
was weak, ataxic, and restless. It perspired profusely about the
head and shoulders. Since this animal was considered too valu-
able to sacrifice, it was treated with the antidote at this point,
and within ten minutes it resumed eating and in every way ap-
peared normal,

The mare showed no symptoms for 21 hours at which time
she became ataxic, sweaty, and apprehensive. Blood drawn at
this time showed 67 per cent of the hemoglobin converted into
methemoglobin. The symptoms gradually disappeared. Blood
drawn five hours later showed 28 per cent of the hemoglobin
as methemoglobin. Blood drawn eleven hours later was normal.

This mare was later given a dose of nitrate equivalent to
100 grams per hundredweight. Twenty hours later she was down
perspiring profusely. Blood at this time showed 67 per cent of
the hemoglobin converted into methemoglobin. She died shortly
with 70 per cent of the hemoglobin converted into methemoglobin.

These experiments do not permit any conclusions as to the
minimum lethal dose of nitrate for horses. However, they do
show that forages of high nitrate content may fatally poison
horses and that the mode of action is the same for horses as
for cattle.
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NITRATE IN OTHER PLANTS

On the ranch near Franktown, Colorado, referred to on page
3, 11 head of cattle died in 1937 from eating hay composed
mostly of pigweed. In 1938, 3 more head of cattle were lost
on this same ranch from eating pigweed. The symptoms were
similar to those produced by toxic oat hay. A sample of this
pigweed (probably Amaranthus retroflexus) was analyzed for
nitrate and was found to contain 3.4% KNO,. This led to the
analysis of various weeds to determine which ones might at times
contain enough nitrate to be poisonous.

Woo (10) has made several analyses of Amaranthus retro-
flexus for nitrate and has found this weed to contain large quan-
tities of nitrate, especially in the pre-bloom stage. Campbell (4)
has analyzed 25 kinds of weeds for nitrate and concluded that
the nitrate nitrogen disappeared after the weeds started to bloom.
Some of the plants he analyzed contained sufficient nitrate to be
poisonous, but by far the majority contained insignificant amounts.

The results of our analyses of weeds are given in Table IV.
All of the weeds listed in this table were found to be toxic some
times, and non-toxic at others. Some of the poisonous weeds .

TABLE IV
Range of Nitrate Content of Various Samples of Weeds
KN KNO, Vo.of
Plant " min.o. %max. sl:r‘t):ples
Wild sunflower (Helianthus annuus). .. 0.0 83 6
Fireball (Kochia scoparia)............. 04 46 5
Redroot (Amaranthus retroflexus). ... .. 12 85 11
Prostrate pigweed
(Amaranthus blitoides) . . ... ...... 18 70 5
Russian thistle (Salsola pestifer)....... trace 47 6
White ragweed (Franseria discolor).... 53 74 3
Smooth pigweed (Chenopodium album). 12 y & 4 3
Canada thistle (Cirsium arvense)....... trace 42 2
Spiny sow thistle (Sonchus asper).....| ...... 5.1 1
Cut-leaved nightshade
(Solanum triflorum) . . ... .......... 05 42 5
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analyzed were in the bloom or post bloom stage. Other weeds
analyzed (ranging from 0.0 to 1.6% KNOs) were not included in
the table, because the number of samples available was too small to
preclude the possibility that they might at times contain dangerous
amounts of nitrate.

"Cultivated crops other than oats, which have been reported
by other investigators as having caused losses of livestock, have
also been analyzed for nitrate. These samples were grown in the
garden and were not submitted because of livestock losses. The
results of these analyses are given in Table V. Not all of these

TABLE V

Range of Nitrate Content of Various Samples of Cultivated Crops.

‘ % KNO. % KNO, No. of

Plant min. d omax. samples
e AR AR trace 59 92
R o ekt none 48 10
T A S TR T none 158 83
TR S trace 22 8
e R e none o 8

*Samples submitted by ranchmen either for analysis before feeding
or because of losses are included.
samples contained toxic quantities of KNO,. In fact, a smaller
proportion of the samples of the cultivated crops were toxic than
was the case with the weeds.

Dr. Frank Thorp, Jr.* of the Colorado Agricultural Experi-
ment Station has found toxic concentrations of nitrate in sugar
beet leaves. He states this explains several previously unex-
plainable losses of cattle which were being fed beet tops. The
authors have analyzed a few samples of beet tops but did not
find any which contained sufficient nitrate to be dangerous.

-p, 1 2 oati
P jon
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SOIL INFLUENCE ON NITRATE CONTENT

Most of the cases of oat hay poisoning in Wyoming have
occurred in the eastern part of the state, with the greatest pro-
portion of these in the Black Hills area in the northeastern corner
of the state. However, cases of oat hay poisoning have been
reported from as far west as Dayton. In the other states where
oat hay poisoning has been reported this same uneven distribu-
tion of the cases has been noticed. Studies are now being made
to determine what conditions, peculiar to these areas in the west-
ern states, are responsible for the concentration of nitrate in these
feeds.

In order to determine whether soil upon which toxic crops
have been grown will support toxic crops year in and year out,
two ranchmen cooperated last summer in growing oats, barley,
and Sudan grass in the fields upon which they had grown toxic
oats previously. All of these crops were very toxic in the early
stages of their growth, but the nitrate concentration decreased
until none of them contained a harmful quantity of nitrate at
the time of maturity. The regrowth oats were obtained from
one ranch and were shown by analysis to contain 3.0% KNO,.
It would appear that it would be inadvisable to allow cattle to
graze the stubble from these fields because of the likelihood of
the regrowth containing dangerous amounts of nitrate.

Greenhouse experiments have been conducted in an attempt
to determine why the cereal hays sometimes contain large per-
centages of saltpeter. It has been found that soils high in nitrates
yield crops which are also high in nitrates. Whether this is the
cause of the high nitrate crops grown in certain places in the
state has not been determined. The results of some of the green-
house experiments are given in Table VI. The soil samples were
taken at the same time the crops were sampled.

It would appear from Table VI that the amount of nitrate
in the soil is not the only factor in determining the amount of
nitrate in the plants. The shale contained about twice as much
nitrate as the sandy loam and yet the oats grown on the shale
contained only about one-half as much nitrate as the oats grown
on the sandy loam. Further work is being done to determine
the factors involved in causing these plants to concentrate nitrate.
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TABLE VI
Relation of Nitrates in the Soil to Nitrates in Oat
Plants Grown in Greenhouse

Amount KNO; | Amount KNO.
Type of Soil in soil in oats
B an SARle < 15 gt oo ot TSN 0.046% 8.1%
T R AN RS A 0.00 0.6%
B FIRONE: SHate . S on IR SRRl 0.041% 8.3%
T e R e SRR R s |y 0.024% 14.4%
T e R MR AN AR 0.00 2.0%
TR T e TSR B R ¢ R S 0.024% 14.8%

TESTING OAT HAY

Losses of livestock through the ingestion of plants contain-
ing high concentration of nitrate can be avoided by sampling
the suspected feed and sending the sample to the Chemistry
Department of the Wyoming Experiment Station for analysis
before feeding. These samples should be made up of small
quantities of the hay, straw or other forage taken from several
places within the stack. The samples should not be taken from
the surface of the stack where rain might have leached out all
of the poisonous substance.

SUMMARY

High concentrations of potassium, nitrate (saltpeter) have
been found to be the cause of the poisonous properties sometimes
shown by oat hay or oat straw.

After the ingestion of one-fourth of a gram or more of
saltpeter per pound of body weight, cattle develop sufficient
methemoglobinemia to cause their death. This methemoglob-
inemia is probably produced by nitrite which is formed from the
nitrate in the gastro-intestinal tract.

It has been found that sheep and horses may also be poisoned
by forages containing high concentrations of nitrate, although
practically all reported losses have been of cattle.
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Methylene blue in doses of two grams per 500 pounds of

animal injected intravenously, immediately counteracts the effect
of this ingested nitrate by converting the methemoglobin into
normally functioning hemoglobin.

Other plants such as wheat, barley, sorghums, corn, and

weeds may sometimes contain enough nitrate to be poisonous.

The concentration of nitrate in the soil is one factor which

determines the amount of nitrate in the plants. Whether this
is the only factor is not known,

10.
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